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Abstract—The prediction of a landslide is a difficult task 

because it requires a detail study of past activities using a complete 

range of investigative methods to determine the changing condition. 

In this research, first step, LiDAR 1-meter by 1-meter resolution of 

digital elevation model (DEM) was used to generate six 

environmental factors of landslide. Then, back-propagation neural 

networks(BPNN) was adopted to identify scarp, landslide areas and 

non-landslide areas. The BPNN uses 6 environmental factors in 

input layer and 1 output layer. Moreover, 6 landslide areas are used 

as training areas and 4 landslide areas as test areas in the BPNN. The 

hidden layer are set to be 1 and 2; the hidden layer neurons are set to 

be 4, 5, 6, 7 and 8; the learning rates are set to be 0.01, 0.1 and 0.5. 

When using 1 hidden layer with 7 neurons and the learning rate sets 

to be 0.5, the result of Network training root mean square error is 

0.001388. Finally, evaluation of BPNN classification accuracy by 

the confusion matrix shows that the overall accuracy can reach 

94.4%, and the Kappa value is 0.7464. 

 

Keywords—Digital Elevation Model(DEM), Environmental 

factors , Back-propagation neural network(BPNN), LIDAR.  
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Abstract–Income smoothing represents an attempt on the part of 

the company's management to reduce variations in earnings 

through the manipulation of the accounting principles.In this study, 

we aimedto measure income smoothing practices in a sample of 30 

French joint stock companies during the period (2007-2009), we 

used Dummy variables method and “ECKEL” model to measure 

income smoothing practicesandBinomial test accourding to SPSS 

program, to confirm or refuse our hypothesis. This study concluded 

that there are no significant statistical indicators of income 

smoothing practices in the sample studied of French companies 

during the period (2007-2009), so the income series in the same 

sample studied of is characterized by stability and non-volatility 

without any intervention of management through accounting 

manipulation. However, this type of accounting manipulation 

should be taken into account and efforts should be made by control 

bodies to apply Eckel model and generalize its use at the global 

level. 

 

Keywords--Income, smoothing, “Eckel”, French companies. 
 

I. INTRODUCTION 

creative accounting is a type of accounting manipulation 

that enables managers to ‘cook accounting books’ and 

‘window-dress’ their company by taking advantage of the 

loopholes in accounting standards. Creative accounting is 

not against laws and accounting standards, so it can be a 

highly dangerous instrument of deception. the financial 

statements users can be misled when making decisions 

based on manipulated accounting numbers.
]1]

 

   There three types of creative accounting, Earnings 

management, Income smoothing, and aggressive accounting 
When theboard of directors can manage its profits up or 

down by reducing the income if it is high or increasing it if 

it is low, to reduce the sharp fluctuations in the profit level 

and stabilize the prices of shares in the market, this is called 

the income smoothing practices. 
Incomesmoothing can be defined asthe managers’attempts 

to use their reporting discretion to intentionally dampen 

fluctuations of their firms’ income realizations.
]2]

 
It can also be called income-easing. It is meant to transfer 

the net profit earned during a given accounting cycle from 

low-income to high-income years, to create a stable series of 

income to shareholders and stakeholders in the company and 

in the financial market. 

According to Beidelman in 1973, and Barnea, Ronen and 

Sadan in 1976 smoothing of reported earnings may be 

defined as the intentional dampening of fluctuations about 

some levels of profits. 

 
Dr. Feddaoui Amina, Jijel University, Algeria (phone: +213658377998, 

E-mail: aminaf1@live.fr). 

In other words, income smoothing is engaged in order to 

help the management to increase the perceive value of its 

services (Lambert,1984).
]3]

 

One of the most famous definitions of income smoothing 

presented by “Mulford & Comiskey, 2002”, they defined 

income smoothing  that is "A form of earnings management 

designed to remove peaks and valleys from a normal 

earnings series, including steps to reduce and “store” profits 

during good years for use during slower years
".]4]

 
     From the above definitions, it can be concluded that the 

income smoothing practices is the management of the 

desired profits to eliminate the fluctuation in the natural 

income path and usually involves the steps of income 

reduction in high-income years for transfer to low-income 

years. 

    Income smoothing aims to produce a relatively stable 

series of profits in order to reduce risk, and consequently to 

increase the value of the enterprise in the long run  . 

 Income smoothing can be as natural as it can be artificial, 

the natural Income smoothing is intended to generate 

relatively stable natural income through the nature of plant 

operations, production and operation,the artificial Income 

smoothing takes two directions: 

The first trend is the real introduction of income through 

transactions and real transactions. This is done by making 

some administrative decisions that may affect the timing of 

the financial events and thus reflecting the inflows and 

outflows and the quality of the financial statements . 

For Example : 

- The actual selection of specific projects and the timing of 

operations decisions, 

- Business decisions such as choosing an advertising plan or 

a research and development project. 

- Change in plant production or investment decisions at the 

end of the year based on the management's knowledge of 

how the entity is performing until this year. 

     The second type of artificial income smoothing, is an 

accounting manipulation by the management in order to 

mitigate income fluctuations, whereby management can 

prepare the income by allocating the cost to the accounting 

periods or by internal classification of income statements 

elements.  

It should be noted that the subject of income in which 

fluctuations are mitigated varies are: 

-  Net final income. 

- Earnings per share. 

- Rate of return on equity. 

Using “Eckel” Model to Measure Income 

Smoothing Practices: The Case of French 

Companies 
Feddaoui Amina 
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- Coupon return. 

- Rate of return on assets. 

- Unusual income per share. 

- Ordinary income per share before extraordinary items. 

- Operating income per share. 

- Earnings per share decrease. 

- Operating income. 

- Ordinary income, 

- Ordinary income before tax and extraordinary items. 

- Net income from continuing activities. 

- Net income after taxes. 

In this study, we aim to answer to the following question: 

How does “Eckel ” model can be used to measure income-

smoothing practices? 

For this purpose, we followed an analytical descriptive 

approach to measure the income smoothing practices using 

the “Eckel” model in a sample of 30 French joint stock 

companies registered in the SBF250 index during the period 

2007-2009. 

The hypotheses of our study were formulated as follows: 

The nihilistic hypothesis (H0):  There are no significant 

statistical indicators of income smoothing practices in 

French companies during the period 2007-2009. 

The Alternative Hypothesis H1: There are significant 

statistical indicators of income smoothing practices in 

French companies during the period 2007-2009. 

 

II. DATA AND METHODOLOGY 

The Eckel model, or the so-called "coefficient of variation 

model" since 1981 is one of the most widely used models 

for measuring income-smoothing practices.  Eckel 

developed this model from a set of assumptions that: 

- Income is a linear function of sales = sales - fixed costs - 

variable costs. 

- The ratio of variable costs to sales is in fixed currency 

units. 

 -Fixed costs are fixed or increasing from period to period, 

but are not likely to decrease. 

- Total sales value can only be paved by real boot, and 

cannot be paved through artificial boot. 

   The "Eckel, 1981" model is based on comparing the 

income variance with the sales variance to determine 

whether or not the company smoothed its income. The 

income behavior index is calculated by dividing the absolute 

value of the variable variance coefficient of income between 

year t and year t-1 by the absolute value of the coefficient 

Variance in sales change between year t and year t-1, 

according to the equation (1): 

 

 

SB= |CV S| /|CV I|…………(1) 

|CV I|: The absolute value of variance coefficient change 

in income between year t and year t-1. 

|CV S|: The absolute value of variance coefficient change 

in sales between year t and year t-1. 

SB:smoothing behavior , or income smoothingindex 

between year t and year t-1. 

    If the SB index is less than one between the year t and the 

year t-1, the company practiced income smoothing. If, 

however, the SB index is equal to or greater than one 

between the year t and the year t-1, the company didn’t 

practice income smoothing. 

    The community of our study consists all joint stock 

French companies registered in the SBF250 index, which 

consists of 250 companies, during the period from 2007 to 

2009, assuming that they belong to the same sector. The 

sample studied includes 30 French companies which meet 

the following conditions: 

- They have all necessary data for conducting the study tests, 

in particular financial statements, 

- They have not been incorporated or stopped trading during 

the study period, 

- Companies of a financial nature, such as insurance 

companies, banks, should be excluded from the sample due 

to their own accounting system. 

In order to test the hypothesis of income smoothing  

practices in the sample of  French companies, we applied the 

model "Eckel, 1981" during the period 2007-2009, using the 

income value before taxes, according to  the following 

steps: 

First step: The calculation of income smoothing index for 

the two periods 2007-2008 and 2008-2009: 

    By dividing the absolute value of variance coefficient of 

change in income before taxes between year t and year t-1 

on the absolute value of variance coefficient of change in 

sales between year t and year t-1in the two periods 2007-

2008 and 2008-2009. 

Second step: Determination of the percentage of 

companies that practiced income smoothing during the two 

period 2007-2008 and 2008-2009: 

     After calculating the income-smoothing indexin the 

sample studied of french companies during the periods 

2007-2008 and 2008-2009, applying the Eckel model, we 

can determine the percentage of companies that practiced 

income smoothing,  

If the ratio of the index is less than one between the year t 

and the year t-1  there is a smoothed income and we give to 

the company  an imaginary variable (1), if the ratio of the 

index is equal to or greater than one between the year t and 

the year t-1, the company is classified as non-practiced for 

income smoothing and we give an imaginary variable (0)
 ] 5]. 

 

III. EXPLAINING RESULTS 

See table (1) and (2): 

Table (1): Income smoothing index (before taxes) during 

the period 2007-2009. 

French 

companies 

2009-2008 2008-2007 

IS practices IS Index IS practices IS Index 

ACCOR 0 4.52 1 0.11 

AIR FRANCE  1 0.78 0 13.26 

AKKA 

TECNOLOGI
0 21.29 0 1.98 
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ES 

ALCATEL 0 6.10 1 0.03 

ALES 

GROUPE 
1 0.39 0 2.24 

ALSTOM 1 0.87 1 0.99 

ALTEN 0 1.93 0 12.68 

ALTRAN 1 0.64 0 9.16 

ANOVO 0 9.21 0 133.18 

AREVA 1 0.28 0 22.49 

ASSYSTEM 0 1.29 0 1.09 

ATARI 0 3.98 1 0.30 

AUDIKA 0 27.61 0 8.13 

AVENIR 
TELECOM 

0 1.55 1 0.33 

BACOU-

DALLOZ 
0 34.50 1 0.23 

BAINS DE 
MER 

MONACO 

1 0.38 1 0.20 

BENETEAU 1 0.91 1 0.37 

BIOMERIEUX 1 0.36 0 3.62 

BOIRON 0 1.10 0 5.13 

BOUYGUES 1 0.48 0 51.69 

BULL 0 2.27 1 0.04 

CAMAIEU 0 14.40 0 5.80 

CANAL+ 1 0.32 0 3.65 

CARREFOUR 1 0.21 0 24.08 

CEGEDIM 0 23.34 0 3.80 

CHARGEURS 0 13.92 1 0.82 

CIMENTS 

FRANCAIS 
1 0.47 0 1.63 

CNIM 1 0.35 1 0.44 

DASSAULT 

SYSTEMES 
0 1.80 0 2.27 

DELACHAUX 1 0.01 0 44.02 

 

Tables (2): Income smoothing practices in the sample studied of 

French companies during the period 2007-2009. 
Income smoothing practices 

The period 
Smoothed income Non-smoothed income 

frequency percentage frequency percentage 

2007- 2008 11 37 19 63 

2008- 2009 14 47 16 53 

 

Analysis: 

Through the results obtained,we found that the proportion of 

French companies that are subject of income smoothing 

practices (before taxes) during the period 2007-2008 is 

estimated at 37%, by 11 out of 30 companies.  

As for the period 2008-2009, it is clear to us that the 

percentage of French companies whose practiced  income 

smoothing is determined according to the income before 

taxes  is estimated at 47% by 16 out of 30 companies. 

     In order to test the hypothesis regarding the existence of 

statistically significant indicators of income smoothing 

practices Inthe sample studied of French companies during 

the period of 2007-2009, we usedthe "Binomial Test", 

through this test we can see how different data for income 

smoothing practices, And we have given it two imaginary 

variables (0.1) for a default mean of 0.5 - Figure (1). 

 

 

 

Figure (1): Binomial Test. 

 
 
    The results of the binomial test show that the sample 

studied of French companies have practiced income 

smoothing during the period  2007-2009 by 42% with a total 

of 25 out of 60 views, while the percentage of non-practice 

is58% with a total of 35 of 60 views, For the advantages of 

this test, the value of sig= 0, 245 is more than 0,05. Thus, 

the alternative hypothesis was rejected and the 

nihilistichypothesis is accepted, so we can conclude that: 

There are no significant statistical indicators of income 

smoothing practices in French companies during the 

period 2007-2009. 

IV. CONCLUSION: 

In light of the theoretical and practical analysis of this study, 

the following results can be obtained: 

- Income smoothing practices is a form of accounting 

manipulation practiced without breaking laws and 

accounting standards. 

- The accountant prepares income by using his knowledge of 

accounting rules and standards, as well as gaps in 

international accounting standards for the transfer of income 

from high-income years to low-income years and thereby 

reducing volatility from one year to another. 

- Income smoothing is often intended to cover deficit and 

misinformation of financial data. Therefore, it is not 

possible to eliminate such practices associated with the 

opportunistic motive of the administration. Rather, it is 

necessary to define a line of defense governed by the 

effective control mechanisms to limit these practices to the 

lowest possible level, including the activation of corporate 

governance as a control system and business ethics. 

-Using Eckel model we concluded that there are no 

significant statistical indicators of income smoothing 

practices in the sample studied of French companies during 

the period 2007-2009. 

- The majority of income series in  the same sample studied 

of French companies is characterized by stability and non-

volatility without any intervention of management through 

accounting manipulation in the income series .  

     Finally, we hope that future studies will deepen this 

subject and try to move from measuring income smoothing 

practices to searchingthe effective solutions to reduce and 

limitthese dangerous manipulation practices in accounting 

profession. 

 

 

 

,00 35 ,58 ,50 ,245 a 
1,00 25 ,42 

60 1,00 

Group 1 
Group 2 
Total 

IS 

Category 
N 

Observed 
Prop. 

Test Prop. Asymp. Sig. 

(2-tailed) 

Based on Z Approximation. a.  

Binomial Test 
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Abstract—This study utilizes the International Monetary Fund 

(IMF) Fiscal Rules Dataset focusing on four specific fiscal rules 

such as expenditure rule, revenue rule, budget balance rule, and debt 

rule and five main characteristics of each fiscal rule those are 

monitoring, enforcement, coverage, legal basis, and escape clause to 

construct the Fiscal Rule Index for nine countries in the Asia-Pacific 

region from 1996 to 2015. After constructing the fiscal rule index 

for each country, we utilize the Panel Generalized Method of 

Moments (Panel GMM) by using the constructed fiscal rule index to 

examine the effectiveness of fiscal rules in reducing procyclicality. 

Empirical results show that national fiscal rules have a significantly 

negative impact on procyclicality of government expenditure. 

Additionally, stricter fiscal rules combined with high government 

effectiveness are effective in reducing procyclicality of government 

expenditure. Results of this study indicate that for nine Asia-Pacific 

countries, policymakers’ use of fiscal rules and government 

effectiveness to reducing procyclicality of fiscal policy are effective. 

 

Keywords—Counter-cyclical policy, fiscal rules, government 

effectiveness, procyclical policy. 

I. INTRODUCTION 

ISCAL rules usually set a numerical indicator, generally 

a certain percentage of GDP, that can be sustained over a 

long period of time and focuses on budget deficits, net 

borrowings, and total national debt rules. Fiscal rules are 

institutional approaches aimed at maintaining fiscal 

credibility and fiscal discipline [1]. The widespread 

implementation of fiscal rules began in the early 1990s. 

According to the IMF data from the beginning of 2009 [2], 80 

of the IMF members have one or more central government 

fiscal rules or supranational fiscal rules. The most common 

types of fiscal rules are balanced budget rule and debt rule. 

The fiscal rules introduced from 1990 to 2009 are called the 

first generation of fiscal rules. For example, the Maastricht 

Treaty and the Stability and Growth Pact (SGP) are fiscal 

frameworks based on fiscal rules and require member states 

in the European Union (EU) to comply with certain fiscal 

rules. 

Although the fiscal rules have been promoted in many 

countries, insufficient binding of existing rules caused the 

fiscal rules of some countries had not been implemented 

thoroughly. Under the economic recession, the debt crisis has 

intensified, so the fiscal rules have to be adjusted. After the 

financial crisis in 2009, countries began to implement fiscal 

rule reforms to form the next-generation fiscal rules. 

In the early days of the European debt crisis, the EU 

concentrated almost exclusively on the management of the 
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crisis itself, without exploring the prevention of the crisis. 

Until 2010, policymakers in various countries finally realized 

that individual crisis management cannot guarantee the 

long-term sustainability of fiscal policy in the Eurozone. In 

order to improve the efficiency of public governance, it is 

necessary to implement fiscal policies based on fiscal rules. It 

is very important for countries to pursue fiscal policies of 

stabilizing the economy during the recession while 

maintaining a long- term sustainable development policy. 

Schaechter et al. [2] pointed out that since the mid-1990s, the 

use of fiscal rules as a basis for national fiscal policy has been 

growing rapidly, initially implemented to advanced countries, 

and then rapidly expanding to developing countries. Kopits 

and Symansky [3], IMF [4], and Bova et al. [5] agree that 

fiscal rules are established to maintain fiscal credibility and 

fiscal discipline. 

The numerical fiscal rules refer to the setting of targets for 

annual revenue, annual expenditure, budget balance (deficit), 

government debt, etc., and these limits need to be sustained 

for a fixed period of time. The numerical fiscal rules are a 

core part of the country's construction of a budget policy and 

also used as a national financial performance indicator. For 

example, the permanent limit of the budget deficit or debt is 

intended to reduce the budget deficit caused by policy 

mistakes [3]. Whether fiscal rules can effectively achieve a 

specific fiscal performance indicator depends on whether the 

nation can establish a mechanism to enforce compliance with 

fiscal rules [6], [7] and the types of fiscal rules. Among them, 

the budget balance rules and the debt rules seem to be better 

than the expenditure rules [8]. Examining the role of fiscal 

rules in the budget process, [9] and [8] find that fiscal rules 

can be used as a credible commitment that the government 

will not try to pursue short-sighted and procyclical budgetary 

policies or as a warning tool to eliminate information 

asymmetry between government and voters. 

There are some studies related to numerical fiscal rules and 

most of them focus on budget balance rule/deficit rule, fiscal 

discipline/fiscal consolidations, and stabilizing an economy. 

Regarding the impact of fiscal rules on deficits or budget 

balances, [10]-[12] argue that the national fiscal rules in the 

United States are helpful to reduce deficits. Alesina and 

Bayoumi [13] believe that the stricter the national fiscal rules 

are, the larger the budget surplus is. Debrun and Kumar [14] 

argue that fiscal rules have a significant effect on the 

balanced budget in the EU countries. Krogstrup and Walti 

[15] show that the fiscal rules of the Swiss local government 

significantly affect the budget balance. Marneffe et al. [16] 

used the fiscal rule index to analyze 18 EU countries from 

1995 to 2008 and found that fiscal rules have a negative 

impact on government expenditures. As to the impact of 

fiscal rules on fiscal discipline or fiscal reform, [13] thinks 

that national balanced budget rules can effectively promote 

Chiung-Ju Huang, Yuan-Hong Ho 

The Effectiveness of National Fiscal Rules in the 

Asia-Pacific Countries 

F 

Conference Proceedings, London United Kingdom Jul 26-27,  2018, 20 (7) Part XVII

2061



 

 

fiscal discipline in the United States. Debrun [17] argues that 

well-designed fiscal rules and independent fiscal institutions 

can strengthen the fiscal discipline. Larch and Turrini [18] 

believe that fiscal rules are an important tool for fiscal 

consolidation. The European Commission [19] argues that 

the wider and stronger the fiscal rules are, the more likely 

they are to successfully achieve the goal of fiscal reform. 

The IMF [20] advocates a positive correlation between 

fiscal rules and fiscal reform. As for the impact of fiscal rules 

on stabilizing the economy, the existing empirical studies 

have examined whether fiscal rules can effectively reduce 

procyclicality and have a stabilizing effect on an economy. 

References [21]-[25] argue that fiscal rules can reduce 

procyclical fiscal policy. However, [26] argues that fiscal 

rules tend to limit the ability of fiscal authorities to react to 

cyclical fluctuations in the economy, which may exacerbate 

the economic fluctuations. Debrun et al. [8] find that fiscal 

rules tend to encourage EU countries to adopt a higher 

cyclically adjusted primary fiscal balance, which may reduce 

procyclicality. References [27] and [28] believe that the use 

of fiscal rules in developing countries does not effectively 

reduce procyclicality compared with developed economies. 

Currently, there are two sources of the fiscal rules. One is 

the IMF dataset and the other is European Commission (EC) 

numerical fiscal rules index. The recently published IMF 

database covers 96 countries, from 1985 to 2015, the central 

government or general government level implemented 

detailed information on the four types of fiscal rules, 

including budget balance rules, debt rules, expenditure rules, 

and income rules. The EC constructed a comprehensive index 

of the overall fiscal framework for all EU countries, called 

the Fiscal Rule Index. The recently published EC database 

covers the fiscal rule index for 28 member countries for the 

period from 1990 to 2016. The main differences between the 

EC and the IMF fiscal rules database are: (1) EC data are 

broader in scope than IMF data because it includes 

information on rules used by general government, central 

government, and local governments; but the IMF database 

focuses in general government and central government rules. 

(2) EC builds and publishes the fiscal rule index for 28 EU 

member countries. However, there is no fiscal rule index 

from the IMF database. The IMF database provides 

country-specific details on various characteristics of rules. 

Meanwhile, the IMF database also includes detailed 

descriptions of the supranational rules, so that it is possible to 

distinguish between the design and implementation of rules 

that are national or supranational. 

The EC fiscal rule index has been widely used in empirical 

research [8], [29], but there is few empirical studies regarding 

the impact of national fiscal rules on public finance using the 

IMF fiscal rule database except for [2], [30], and [31]. The 

main reason is that the EC has built the fiscal rule strength 

index for each EU member state but the IMF database only 

reports the information on each type of rule. Due to the lack 

of fiscal rule index for countries in the Asia Pacific region, 

the construction of national fiscal rule index for the 

Asia-Pacific countries is one main purpose of this study. 

To stabilize economic operations and mitigate economic 

fluctuations, the government authorities should adopt a 

countercyclical fiscal policy, that is, the government should 

reduce government expenditure or increase tax revenue 

during the economic boom but increase government 

expenditure or reduce tax revenue during the recession. It is 

meaningful to examine whether fiscal rules can effectively 

reduce the procyclicality of government expenditure policies 

in exploring fiscal sustainability and government reliability. 

The other purpose of this study is to explore the impact of 

fiscal rules and government effectiveness on stabilizing the 

economy in the Asia Pacific region. 

To sum up, the primary purpose of this study is to construct 

national fiscal rule index for nine Asia-Pacific countries, and 

then to explore the impacts of fiscal rules and government 

effectiveness on stabilizing the economy in the Asia Pacific 

region. First, we use the information from the IMF Fiscal 

Rules Dataset on the four specific types of fiscal rules of the 

nine Asia-Pacific countries, including budget balance rules, 

debt rules, expenditure rules, and income rules, to construct 

the national fiscal index for each country over the period of 

1996 to 2015. Then, we use the constructed national fiscal 

rule index to examine whether the effectiveness of fiscal rules 

in reducing procyclicality as well as to examine whether 

stricter fiscal rules combined with higher levels of 

government effectiveness lead to a better fiscal performance 

by reducing the procyclicality of government expenditure. 

The remainder of the paper is organized as follows: Section II 

describes the data and methodology; Section III presents 

empirical results; Section IV concludes the paper. 

II. DATA AND METHODOLOGY  

A. Data 

In this study, we use the IMF Fiscal Rules Dataset. The 

IMF database covers 11 countries in Asia-Pacific region; 

Australia, Hong Kong Special Administrative Region (SAR), 

India, Indonesia, Japan, Malaysia, Maldives, Mongolia, New 

Zealand, Singapore, Sri Lanka. Because the real government 

expenditure data obtained from World Development 

Indicators are not available for Maldives over the period of 

1996 to 2015 and is not available for Mongolia over the 

period of 1996 to 2009, Maldives and Mongolia are excluded 

in this study. Therefore, there are nine countries selected as 

the main countries of interest for this empirical study.  

The IMF Fiscal Rules Dataset includes descriptions of the 

rules and information about the type of rules. We use the IMF 

dataset to construct an overall fiscal rule index measuring the 

strength of fiscal rules for nine countries in the Asia-Pacific 

region from 1996 to 2015. The description of how to 

construct the national fiscal rule index is in Section III. At the 

same time, the dataset used in this study consists of annual 

observations of GDP (constant 2010 US$) and gross national 

expenditure (constant 2010 US$) from World Development 

Indicators. The government effectiveness index is obtained 

from the World Bank’s Worldwide Governance Indicators. 

We employ the government effectiveness indicator. 

According to the definition of Worldwide Governance 

Indicators from the World Bank, we know that government 

effectiveness indicator can reflect the quality of government 

policy formulation, its implementation, and the credibility of 

the government's commitment to this policy. The score of 

government effectiveness index approximately ranges from 

-2.5 to 2.5. The larger government effectiveness index score, 

the stronger the government effectiveness performance is. On 
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the contrary, the smaller the government effectiveness index 

score, the weaker the government effectiveness performance 

is. 

Table I provides the summary statistics for nine 

Asia-Pacific countries. As shown in Table I, Japan has the 

greatest mean real GDP, at 5,580 billion US dollars but Sri 

Lanka has the least mean real GDP, at 47 billion US dollars 

among the nine Asia-Pacific countries. Additionally, Japan 

and Sri Lanka have the greatest and least mean real national 

gross expenditure at 5,610 billion US dollars and 50 billion 

US dollars, respectively. Singapore has the highest mean 

government effectiveness index score of 2.14 but Indonesia 

has the lowest mean government effectiveness index score of 

-0.36. This implies that Singapore has the best government 

effectiveness, while Indonesia has the worst government 

effectiveness among the nine Asia-Pacific countries. As to 

the national fiscal rule index score, New Zealand has the 

highest mean national fiscal rule index score of 0.954 but 

India has the lowest mean national fiscal rule index score of 

0.119. This indicates that New Zealand has the strongest 

fiscal rules but India has the weakest fiscal rules among the 

nine Asia-Pacific countries 
 

TABLE I 
DESCRIPTIVE STATISTICS 

Country GDP  
Government 
expenditure 

Government 
effectiveness 

National fiscal 
rule index 

 Mean 
Std. 

Dev. 
Mean 

Std. 

Dev. 
Mean 

Std. 

Dev. 
Mean 

Std. 

Dev. 

Australia 1,010 184.0 994 217.0 1.74 0.10 0.793 0.28 

Hong Kong 195 43.8 190 37.7 1.58 0.29 0.526 0.12 

India 1,280 523.0 1,310 543.0 -0.08 0.09 0.119 0.21 

Indonesia 637 181.0 630 178.0 -0.36 0.17 0.345 0.11 

Japan 5,580 257.0 5,610 208.0 1.35 0.26 0.402 0.10 

Malaysia 217 60.2 182 60.4 1.00 0.18 0.723 0.00 

New Zealand 135 20.3 131 23.1 1.77 0.10 0.954 0.00 

Singapore 187 61.0 143 39.3 2.14 0.15 0.946 0.06 

Sri Lanka 47 15.6 50 17.8 -0.19 0.12 0.320 0.24 

B. Methodology 

This study utilizes the IMF Fiscal Rules Dataset and 

follows Schaechter et al. [2] to construct the national fiscal 

rule index for nine Asia-Pacific countries. We focus on four 

specific fiscal rules which are expenditure rule, revenue rule, 

budget balance rule, and debt rule. There are five main 

characteristics of each rule those are (i) monitoring, (ii) 

enforcement, (iii) coverage, (iv) legal basis, (v) 

well-specified escape clause. Additionally, we consider six 

characteristics regarding institutional supporting features and 

stabilization features those are (i) multi-year expenditure 

ceilings, (ii) independent body providing budget assumptions, 

(iii) independent body monitoring implementation, (iv) fiscal 

responsibility laws, (v) budget balance target in 

cyclically-adjusted/structural terms or over the cycle, (vi) 

rules exclude public investment or other priority items from 

ceiling. In total, we have 26 different characteristics 

describing national fiscal rules in each country. The 

framework of national fiscal rule index is as shown in Fig. 1. 

All 26 characteristics represent indicators which are 0-1 

dummies in the dataset except for coverage and legal basis. 

To construct overall index we normalize coverage and legal 

basis indices to lie between 0 and 1 like the other 24 indices. 

We then add all 26 indices and renormalize the index to be 

the range between 0 and 4. The resulting index is denoted 

NFRI. The larger numbers of NFRI indicate stronger fiscal 

rules. 

 

Fig. 1 Framework of national fiscal rule index 

 

Discretionary fiscal policy series are not readily available 

in existing datasets. In fact, one could use both government 

expenditures and tax rates to measure the cyclicality of 

policy. However, it is difficult to observe tax rates indicators 

for a broad group of countries over time. Therefore, the 

existing estimates are mostly based on expenditure-side 

series such as total real government expenditures. The 

primary purpose of this study is to examine whether the 

effectiveness of fiscal rules in reducing procyclicality exists. 

We follow the standard practice in the literature by estimating 

the effect of fiscal rules on the cyclically adjusted 

government expenditure.  

The Hodrick-Prescott (HP) filter is a widely used tool for 

removing cyclical components from time series data. In this 

study, we employ the HP filter (with the penalty parameter λ 

=100) to transform the real GDP and real government 

expenditure to cyclically adjusted real GDP 

(denoted 𝐴𝑑𝑗𝐺𝐷𝑃) and cyclically adjusted real government 

expenditure (denoted 𝐴𝑑𝑗𝐺). The basic dynamic panel model 

is as follows: 
 

𝐴𝑑𝑗𝐺𝑖𝑡 = 𝛽0𝐴𝑑𝑗𝐺𝑖𝑡−1 + 𝛽1𝐴𝑑𝑗𝐺𝐷𝑃𝑖𝑡+ 𝛽2(𝐴𝑑𝑗𝐺𝐷𝑃𝑖𝑡 ∗

𝑁𝐹𝑅𝐼𝑖𝑡) + 𝛼𝑖 + 𝜀𝑖𝑡            (1) 
 

where  𝐴𝑑𝑗𝐺  is cyclically adjusted real government 

expenditure 𝐴𝑑𝑗𝐺𝐷𝑃 is cyclically adjusted real GDP, 𝑁𝐹𝑅𝐼 

is the national fiscal rule index, 𝛼𝑖 measures country fixed 

effects, and  𝜀𝑖𝑡  is the error term. 𝛽1  measures the 

procyclicality of government expenditure and 𝛽2  measures 

the effect of fiscal rules on expenditure cyclicality. The term 

of (𝛽1 + 𝛽2 ∗ 𝑁𝐹𝑅𝐼𝑖𝑡 ) is the net procyclicality for any given 

level of rules, 𝑁𝐹𝑅𝐼𝑖𝑡 . Equation (1) is a dynamic panel model 

and estimated by using one-step GMM estimation with 

country fixed effects. Furthermore, we would like to examine 

whether stricter fiscal rules combined with higher levels of 

government effectiveness lead to a better fiscal performance 

by reducing the procyclicality of government expenditure.  
 

𝐴𝑑𝑗𝐺𝑖𝑡 = 𝛽0𝐴𝑑𝑗𝐺𝑖𝑡−1 + 𝛽1𝐴𝑑𝑗𝐺𝐷𝑃𝑖𝑡+𝛽2(𝐴𝑑𝑗𝐺𝐷𝑃𝑖𝑡 ∗ 𝑁𝐹𝑅𝐼𝑖𝑡 ∗

𝐺𝐸𝑖𝑡) + 𝛼𝑖 + 𝜀𝑖𝑡         (2) 
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where 𝐺𝐸 is the government effectiveness and the term of 

(𝛽2 ∗ 𝑁𝐹𝑅𝐼𝑖𝑡 ∗ 𝐺𝐸𝑖𝑡 ) allows us to measure the interaction of 

both national rules and government effectiveness together in 

reducing procyclicality. 

III. EMPIRICAL RESULTS 

This study adopts the GMM methods to conduct the 

empirical analysis. The empirical results are reported in 

Table II. On the basis of column (1) in Table II, we find that 

the national fiscal rule index has a significantly negative 

impact on expenditure cyclicality. This result indicates that 

one unit increase in the national fiscal rule index reduces 

expenditure cyclicality by 0.0086. Meanwhile, we find 

higher government effectiveness with stronger fiscal rule 

significantly reduces procyclicality of fiscal policy 

(coefficient value of -0.0052), shown in column (2). In 

addition, Hansen J test is a test for over-identification and the 

null hypothesis is that the over- identification restrictions are 

valid. According to the Hansen J statistics shown in columns 

(1) and (2) of Table II, we cannot reject the null hypothesis. 

Accepting the null hypothesis of Hansen J test indicates that 

instruments are jointly uncorrelated with error term. 

 
TABLE II 

CYCLICALITY OF FISCAL POLICY, FISCAL RULES, AND 

GOVERNMENT EFFECTIVENESS  

 (1) (2) 

𝐴𝑑𝑗𝐺𝑡−1 
0.9835*** 

(0.0238) 

0.9657*** 

(0.0260) 

𝐴𝑑𝑗𝐺𝐷𝑃𝑡 
0.0628*** 

(0.0222) 
0.0812*** 

(0.0256) 

𝐴𝑑𝑗𝐺𝐷𝑃𝑡 ∗ 𝑁𝐹𝑅𝐼𝑡 
-0.0083** 

(0.0036)  

𝐴𝑑𝑗𝐺𝐷𝑃𝑡 ∗ 𝑁𝐹𝑅𝐼𝑡 ∗ 𝐺𝐸𝑡  
-0.0052** 

(0.0022) 

Hansen J Statistic 0.0000 2.6302 

Note: The standard errors are shown in parentheses. *** and ** indicate 

significance at the 1% and 5% levels, respectively. 

IV. CONCLUSION 

Fiscal rules restrict the behavior of policymakers and 

eliminate deficits and debt deviations. It is a way to maintain 

fiscal discipline. According to the definition of the IMF [33], 

the fiscal rule imposes a long-term limit on fiscal policy 

through numerical restrictions on the total budget. The 

purpose of the fiscal rule is to overcome the government 

misconstrued by political and economic factors and to ensure 

fiscal responsibility and debt sustainability. 

There are few studies ([31] and [32]) investigating the 

effect of national fiscal rules on the cyclicality of fiscal policy, 

especially for countries in the Asia Pacific region due to lack 

of the national fiscal rule index in the Asia-Pacific countries. 

Therefore, this study attempts to contribute to this line of 

research by focusing on nine Asia- Pacific countries to 

construct the national fiscal rule index and understand the 

effectiveness of fiscal rules in reducing procyclicality of 

fiscal policy.  

This study utilizes the IMF dataset on the four specific 

types of fiscal rules including expenditure rules, revenue 

rules, budget balance rules, and debt rules to construct the 

national fiscal index for the nine Asia-Pacific countries over 

the period of 1996 to 2015. Then, we adopt the constructed 

national fiscal rule index to examine whether the 

effectiveness of fiscal rules in reducing procyclicality of 

government expenditure and whether the interaction of fiscal 

rules and government effectiveness has an impact on 

reducing procyclicality of government expenditure. 

Empirical results show that national fiscal rules are 

effective in reducing procyclicality of fiscal policy. 

Meanwhile, strong fiscal rules combined with high 

government effectiveness are facilitating countercyclical 

policy response to GDP movements. The findings of this 

study indicate that national fiscal rules are effective in 

reducing procyclicality of fiscal policy within nine 

Asia-Pacific countries. Furthermore,  strong fiscal rules with 

high levels of government administrative effectiveness help 

create an institutional environment where governments are 

able to follow countercyclical fiscal policy. 
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Abstract—The thought process of the character is never more 

evident than when singing alone onstage. The composer scores the 

emotional state and the lyricist voices the inner conflict as the 

character shares with an audience her or his deepest feelings. It is 

at these moments that a character may be thought of as voicing her 

or his inner monologue. Using examples from several musical 

theatre songs this presentation will look at a codified approach to 

analyze a song from a more psychological perspective. Using the 

clues from the score, traditional character analysis and a 

psychological-based scoring method an actor may explore more 

fully inhabit and express the sung and unsung thoughts of the 

character. The approach yields a richer and more complex 

approach to acting the song.  

 

Keywords—Acting, Analysis, Musical Theatre, Psychology. 
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Abstract—Gottman proposed a model of marital conflict with 

three phases: Agenda-Building, Arguing, and Negotiation. Among 

a sample of 520 married Kuwaiti women, this study examined the 

relationship between these phases and the following demographic 

variables: Level of education, Family income, Health, Occupation, 

and Tribal affiliation. In addition, the study 1) investigated the 

marital conflict phases the participants reported having 

experienced or are currently experiencing and 2) identified the 

variables that predict one of these conflict phases. The results 

showed a significant relationship between the following: 1) the 

Agenda-Building phase and Health; 2) the Arguing phase and 

Family income, Occupation, and Tribal Affiliation; and 3) the 

Negotiation phase and Level of education. In addition, a linear 

regression shows a substantial correlation between the two 

predictor variables (Level of education and Health problems) and 

the Agenda Building and Negotiation phases and 5) another 

substantial correlation between Family income and Arguing.  
 

Keywords—Clinical Social Work, Kuwait, Marital Conflict, 

Women. 
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Abstract—Background: Secure forensic mental health services 

need interventions to manage aggressive and violent behaviours. 

Seclusion is one of interventions used for managing these 

behaviours in these settings. Service users experiences with 

seclusion are mainly negative with feelings of punishment and 

threat being the most commonly reported reactions. Some nurses 

regard seclusion as ant-therapeutic, while others consider it as an 

effective intervention. Despite these discrepancies, nurses still 

continue to use seclusion.  

Aim: To investigate the determinants of nurses’ attitudes toward 

the use of seclusion in a secure forensic environment mental health 

setting in South Africa. 

Methods: This study utilised an embedded mixed methods 

design with quantitative dominance to identify and explain the 

associations between nurses’ use of seclusion and attitudes toward 

it. Data were collected between October and December of 2016 

using a self-administered questionnaire, ‘Staff Attitudes Toward 

Seclusion’. The questionnaire had eight open-ended questions at 

the end. Eighty-eight nurses (N=88) completed the questionnaires. 

The data were analysed using descriptive statistics (percentages 

and frequency distributions) and analytical statistics, specifically 

spearman’s rank correlation coefficients, kappa, chi square and 

mann-whitney tests. 

Results: The reasons for the use of seclusion noted in this study 

were consistent with Mason’s (1993) treatment, containment and 

punishment framework. The study revealed several significant but 

mostly negative associations between attitudes of nurses toward the 

use of seclusion and factors such as age, sex, post, experience, and 

registered practice. Positive and significant associations were also 

found between attitude variables and grades or rank of nurses.   

Conclusion: These findings of this study offer insight into 

nurses’ attitudes toward the use of seclusion. They may also serve 

as a useful resource for the development of guidelines, policies and 

training programme for enhancing positive attitudes towards 

seclusion. 

 

Keywords—Attitudes, nurses, secure forensic environments, 

seclusion. 
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Corporate Social Responsibility and Operating
Performance: The Role of Government

Intervention
Christina W.Y. Wong

   Abstract—Prior studies have reported mixed findings on the
performance impact of corporate social responsibility (CSR) practice.
Despite increasing popularization in CSR, attention to the role of
government has been limited. This study systematically investigates
the effect  of  government  on the relation between CSR and firm
operating  performance  in  the  Chinese  listed  firms  to  gain
understanding on the roles of government in the emerging economy.
Our  results  show  a  positive  moderating  effect  of  infrastructure
assets on the CSR-operating performance relation.
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Abstract—Risk assessment is carried out in most industrial 

plants for accident prevention, but there exists insufficient data for 

statistical decision making. It is commonly said that risk can be 

expressed as a product of consequence and likelihood of a 

corresponding hazard factor. Eventually, therefore, risk assessment 

involves human decision making which cannot be objective per se. 

This study was carried out to comprehend perceptive characteristics 

of human beings in industrial plants. Subjects were shown a set of 

illustrations describing scenes of industrial plants, and were asked to 

assess the risk of each scene with not only linguistic variables but 

also numeric scores in the aspect of consequence and likelihood. 

After that, their responses were formulated as fuzzy membership 

functions, and compared with those of university students who had 

no experience of industrial works. The results showed that risk level 

of industrial workers were lower than those of any other groups, 

which implied that the workers might generally have a tendency to 

neglect more hazard factors in their work fields. 

 

Keywords—Fuzzy, hazard, linguistic variable, risk assessment. 

I. INTRODUCTION 

OT a few industrial accidents have been ascribed to 

human decision failures. If human workers can correctly 

recognize hazardous factors in work procedures that they are 

planning, they will be able to escape from industrial accidents 

by taking appropriate counter-plans or changing their plans. 

Thus, risk assessment is carried out with a view to preventing 

industrial accidents in most industrial fields before a progress 

of hazardous work procedure, whose origin can be traced 

back to MIL-STD-882 (1969). According to the document 

[1], risk could be expressed as a combination of likelihood 

and consequences that could be resulted from corresponding 

hazardous factors.  

Human judgments, however, are not necessarily obtained 

through analytical methods. As a whole, human decision 

making can be generally classified into two categories, an 

analytical approach and an intuitive thinking, where the 

former takes human cognitive process in which a conclusion 

can be obtained through a sequence of analytical cognitive 

procedure whereas the latter elicits a conclusion only with 

one's insight without any analytical procedure [2]. Therefore, 

the former can be regarded as more discrete and sophisticated 

than the latter, but there are few evidences that the former is 

better. 

In addition, another ambiguous factor is introduced even in 

analytical approach. In other words, subjectivity is inevitable 

in assigning likelihood and consequences levels. Therefore, 

even a worker may commit a risk assessment over work 

procedure he is confronted, the result of risk assessment 
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would be useless unless determination of risk level 

guarantees objectivity. 

  To achieve effective accident prevention by correcting 

workers' judgments, priority should be put on comprehending 

workers' cognitive characteristics in risk assessment of 

hazardous factors. For these reasons, as a way of 

improvement of workers' risk assessment, this study tried to 

comprehend workers' risk assessment tendency by applying 

fuzzy numbers, which would be helpful for visualization and 

quantification of workers' hazard cognition. 

II. GENERAL PROCEDURE FOR RISK ASSESSMENT 

EC defines Risk Assessment as “The process of evaluating 

the risk to the health and safety of workers while at work 

arising from the circumstances of the occurrence of a hazard 

at the workplace” [3]. To be stated in ease, risk management 

can be said a process to find out and evaluate hazard which 

may happen in the process of work, and to promote 

counter-plans to make risk level under acceptable limit. 

Therefore, it is composed of the following major steps as 

shown in Fig.1. 

 

Fig. 1 General flow of risk assessment 

Hazard Identification 

Hazard identification step aimed to identify hazards and 

risk factors which have potential to cause harm in the process 

of work advance. In natural, it includes hazard finding, listing, 

and understanding their characteristics in the aspect of 

accident causation. 

Risk Estimation 

Risk estimation step consists of two aspects; estimation of 

frequency (likelihood) and severity (consequence) that 

hazards may result. In estimation process, origin and source 

of risk, intermediate factors that may influence on likelihood 
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and consequence, risk control techniques are included in 

consideration.  

And, risk can be estimated qualitatively, 

semi-quantitatively, or quantitatively. Yet, for convenience 

and ease for industrial workers, a qualitative model in 5 levels 

as shown Table I is usually adopted [1], where the mutiplied 

product or weighted sum of frequency level and severity level 

is called ‘Risk Index’ and is usually used for risk evaluation. 

Table I 

RISK MATRIX FOR RISK ASSESSMENT 

Impact → 1 2 3 4 5 

Probability 

↓ 

Negligible Minor Moderate Significant Severe 

81-100 % Low  

Risk 

Moderate  

Risk 

High  

Risk 

Extreme 

Risk 

Extreme  

Risk 

61-80 % Minimum  
Risk 

Low 
Risk 

Moderate 
Risk 

High  
Risk 

Extreme  
Risk 

41-60 % Minimum  

Risk 

Low 

Risk 

Moderate 

Risk 

High  

Risk 

High 

Risk 

21-40 % Minimum  
Risk 

Low 
Risk 

Low 
Risk 

Moderate 
Risk 

High 
Risk 

1-20 % Minimum  

Risk 

Minimum  

Risk 

Low 

Risk 

Moderate 

Risk 

High 

Risk 

Risk Evaluation 

Risk evaluation is a step to decide whether risk level 

determined by estimated frequency and severity can be 

controlled under the acceptable level or not. If acceptable, the 

residual risk would be kept as it is. Unless, counter-plans 

should be considered and developed repeatedly to reduce risk 

level to the acceptable level. 

III. APPLICATION OF FUZZY NUMBERS 

Fuzzy theory was introduced by Zadeh (1965) to express 

ambiguity in mathematical information or human decision 

making. Therefore, fuzzy can be said to formulate ambiguous 

subjective concept used in human decision making into more 

precisional one [4]. Further, fuzzy theory can adopt linguistic 

variables as they are when formulate human ambiguity into 

fuzzy membership functions so that it can avoid from 

unintended distortion of semantic concepts. As a 

consequence, it is said that fuzzy risk assessment is similar to 

cognitive process of human beings [5],[6]. In that sense, 

fuzzy risk assessment has attracted researchers' attention as a 

practical approach technique for the cases in lack of confident 

data or experience related with hazardous factors [7]-[9]. 

As stated above, simple risk index is obtained by 

multiplying two fuzzy numbers denoting frequency and 

severity level individually.  

Usually, both are expressed in a five level scale as shown 

Table I. Rating in a five scale entirely depends upon 

subjective judgment of risk assessors. Probably, crude 

intention of level classification might be an equal division 

standing for appropriate risk level though, conventional risk 

ratings seldom occupy at extreme levels, which may act as an 

obstacle to effective risk assessment. It indicates that ratings 

with numeric values would be better than naive 5-level 

assessment for comprehending characteristics of risk 

assessors. 

Thus, in the present study, by applying the same reasoning, 

risk rating estimated by frequency and severity level was 

expressed assumed as a triangular fuzzy number to 

comprehend characteristics of risk assessors quantitatively on 

100-point scale. 

In general, a membership function of a triangular fuzzy 

number 𝑀 {𝑥 ∈ 𝑅|𝑙 < 𝑥 < 𝑢}  is denoted as 𝜇𝑀(𝑥) =
(𝑙, 𝑚, 𝑢) . Then, for M1, M2 with membership functions 

𝜇𝑀1
(𝑥) = (𝑙1, 𝑚1, 𝑢1)  and 𝜇𝑀2

(𝑥) = (𝑙2, 𝑚2, 𝑢2) 

respectively, algebraic product of the two fuzzy numbers can 

be expressed as follows [10]. 
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IV. METHOD 

Risk Assessment Procedure 

A questionnaire survey was carried out in this study which 

consisted of two phases as shown in Fig.2. At each phase, risk 

assessment was carried out with different schemes. In the 

first phase, subjects were shown a set of illustrations and, 

without any explanation, were asked to rate risk level swiftly 

by intuition on a 100mm solid line, when assessment area for 

likelihood and severity was masked. Responses were 

collected with three ratings standing for lower limit, mode, 

and upper limit.  

In the second phase, subjects were asked to assess 

likelihood and consequence level individually with lower 

limit, mode, and upper limit on a 10mm scale. The data 

obtained was transformed into a fuzzy triangular membership 

function describing risk using equation (1) and compared.  

All the illustrations utilized in the present study were 

adopted from an illustration book published by KOSHA 

(Korea Occupational Safety and Health Agency) for safety 

education [11]. 

Subjects 

In this study, 90 industrial workers as well as 36 

supervisors from constructional sites participated as 

voluntary subjects without payments. And responses of 42 

safety engineer were collected additionally and compared. 

Out of responses, any data set which had skipped responses 

was excluded in further analysis.   

 

Fig. 2 Research flow of the present study 
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V.  RESULTS 

Assessment Tendency by Group 

Regardless of subject groups, overall tendency in risk 

assessment was similar. Fig.3 shows mean modes of fuzzy 

membership functions by situation. According to a statistical 

test, the result of ANOVA on mean modes showed no 

evidence that modes were different by situation(𝐹0 = 1.82 <
𝐹 = 3.00, 𝑝 = 0.16 > 𝑝 = 0.05).  

However, it was quite worthy of notice that lower limits in 

fuzzy membership functions were quite lower than other 

groups. According to Table Ⅱ, which summarizes lower 

limits in fuzzy membership functions obtained from different 

situations by subject group, lower limits of supervisors were 

38.7(±23.4), and 34.8(±24.6) for safety engineers whereas 

those of workers were as low as 28.8(±24.6). 

Table II  

COMPARISON OF OVERALL FUZZY MEMBERSHIP FUNCTIONS THROUGH 

DIFFERENT APPROACH 

subject 

group 
risk rating 

analytic 

approach 

intuitive 

approach 

mean s.d. mean s.d. 

safety 

engineer 

upper limit 64.4 23.8 84.6 15.6 

mode 54.8 24.5 78.7 18.5 

lower limit 34.8 24.6 61.4 24.8 

supervisor 

upper limit 66.0 24.6 88.5 52.9 

mode 57.3 24.6 79.8 17.5 

lower limit 38.7 23.4 65.6 20.9 

worker 

upper limit 68.9 54.4 82.6 18.8 

mode 58.0 26.7 75.4 20.9 

lower limit 28.8 24.6 46.5 26.9 

 
Fig. 3 Comparison of mean modes of fuzzy membership functions 

(Analytic approach)  

 
Fig. 4 Comparison of mean modes of fuzzy membership functions 

(Analytic approach) 

The difference in lower limits can easily noticed in Fig. 4 

which shows the compared result of mean lower limits 

obtained through analytic approach. Also, similar 

phenomenon could be observed in intuitive approach. Mean 

lower limits were 65.6(±20.9) and 61.4(±24.8) for 

supervisors and safety engineers respectively, while those of 

workers was 46.5(±26.9). 

Fig. 5 is a fuzzy membership function elicited with mean 

values for lower limit, mode, and upper limit obtained 

through analytic approach. In Fig. 5, it can be realized that 

overall ratings of supervisors and workers were rather higher 

than safety engineers. Nevertheless, mean lower limit of 

workers was lower than those of safety engineers and 

supervisors, which was advocated by statistical test. 

According to the result of ANOVA on lower limits obtained 

through analytic approach, variation of lower limits by group 

was statistically significant enough to say that lower limits of 

workers were different from others' (𝐹0 = 23.26 > 𝐹 =
3.00, 𝑝 = 0.00 < 𝑝 = 0.05). 

This phenomenon implies that some workers had 

idiosyncracy to regard hazardous situations rather 

excessively affirmative, which means, in turn, accident 

proneness. In Fig. 4, ratings of workers and supervisors show 

similar pattern over situation to situation but maintain 

relatively a constant gap. It means that ratings of workers 

failed to reach the ratings of supervisors. Again, in other 

words, hazard-finding skill of workers was not so high as to 

comprehend the ratings of supervisors.  

 
Fig. 5 Comparison of fuzzy membership functions with mean values 

by group (Analytic approach) 

 
Fig. 6 Comparison of fuzzy membership functions with mean values 

by group (Intuitive approach) 
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Furthermore, in intuitive approach, as shown in Fig. 6, the 

gap between ratings of supervisors and workers expanded so 

that membership functions shifted leftward than that in 

analytic approach, which means negligence of workers went 

worse. Thus, it can be said that a key to accident prevention is 

located in the problem how to level up affirmative point of 

view. In addition, it should be noted that the ratings of safety 

engineers show somewhat different pattern from those of 

supervisors and workers, especially in situations 7 and 8. It 

implies in both situations, there might exist some hidden 

points that had neglected by field workers, which should be 

taken into consideration for safety education or training. 

Comparisons of Risk Ratings from Analytic Approach and 

Intuitive Approach 

In order to comprehend whether the rating characteristics 

of analytic approach are similar to that of intuitive approach, 

this study tried to compare two fuzzy functions. Degree of 

similarity between two fuzzy numbers were can be elicited as 

following formulas [12]. 
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where, 𝑆(𝑀1, 𝑀2) denotes similarity degree between fuzzy 

numbers, 𝑀1  and 𝑀2 , and (𝑙i, 𝑚i, 𝑢i), 𝑖 = 1,2 denote lower 

limit, mode, and upper limit of a fuzzy number 𝑀𝑖 , ( 𝑖 =
1, 2), 

and finally, 𝑤𝑖 , (𝑖 = 1,2) indicates confidence weight of a 

fuzzy number  𝑀𝑖 , ( 𝑖 = 1, 2), which was assumed 1 for both 

in this study.  

For a pair of fuzzy membership functions obtained through 

different approach in each situation individually, degree of 

similarity was elicited in this study. However, the result 

failed to show similarity between two fuzzy numbers. To 

describe in detail, mean degree of similarity was only 

S=0.051(±0.065) for safety engineers, and S=0.081(±0.161) 

for supervisors S=0.072(±0.149) for workers so that it cannot 

be said that they were similar. Risk ratings obtained through 

intuitive approach were higher than those obtained through 

analytic approach ( 𝑡0 = −22.0, 𝑡0 = −18.8, 𝑡0 = −25.0,
𝑝 = 0.00 < 𝑝 = 0.05, respectively).  

A reason why risk ratings in intuitive approach were 

higher than those in analytic approach can be ascribed to 

cognitive bias of human beings [13]. Now that a human being 

has a tendency to avoid an extreme rating in an assessment, 8 

or 9 point would be rated rather than 10 point in a 10 point 

scale, which consequently results in mass-production of mid 

ratings. Again, risk ratings obtained by multiplying mid 

points would expand midward tendency. On the contrary, in 

intuitive approach, risk rating ended in single trial can remain 

in the area of upper points. As a consequence, even with the 

similar rating tendency, rating variation in analytic approach 

would be narrower than that in intuitive approach.  

VI. CONCLUSION 

This study tried to formulate workers' cognitive images in 

risk assessment into fuzzy membership functions with a 

questionnaire survey, through analytic approach as well as 

intuitive approach. The research results showed no 

significant difference by groups. Supervisors and workers 

had similar risk rating patterns over situations, but a 

relatively constant gap existed between ratings of supervisors 

and those of workers, and significant difference was observed 

between mean lower limits of supervisors and workers which 

implied the existence of workers underestimating risk 

confronted.  

In the meanwhile, risk ratings obtained intuitive approach 

was much higher than those obtained analytic approach, 

which was statistically significant. Probably it was partly due 

to cognitive bias that human beings are reluctant to assign 

extreme values in assessment activities and its result was 

expanded by multiplying two fuzzy numbers with midward 

tendency. That was a reason why the fuzzy function 

representing risk rating in analytic approach was shifted 

leftward than that in intuitive approach. As cognitive bias 

encountered in industrial fields may cause unsafe acts, which, 

in turn, result in industrial accidents, risk sensitivity training 

would be helpful for preventing mishaps. 
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Abstract—In photovoltaic (PV) cells, most of the absorbed solar 

radiation cannot be converted into electricity. A large amount of solar 
radiation is converted to heat, which should be dissipated by any 
cooling techniques. In the present study, the cooling is achieved by 
inserting triangular ribs in the duct. A comprehensive two-
dimensional thermo-fluid model for the effective cooling of PV cells 
has been developed. It has been first carefully validated against 
experimental and numerical results available in the literature. A 
parametric analysis was then carried out about the influence of the 
number and size of the ribs, wind speed, solar irradiance and inlet 
fluid velocity on the average solar cell and outlet air temperatures as 
well as the thermal and electrical efficiencies of the module. Results 
indicated that the use of triangular ribbed channels is a very effective 
cooling technique, which significantly reduces the average 
temperature of the PV cell, especially when increasing the number of 
ribs. 
 

Keywords—Effective cooling, numerical modeling, photovoltaic 
cell, triangular ribs.  

I. INTRODUCTION 

UE to the high-consumed electricity, high running cost 
and environmental impact of conventional electrical 

energy production systems, solar PV technologies are the right 
way for researchers to solve the electricity generation 
problem. PV converters are semiconductor devices that 
convert part of the incident solar radiation directly into 
electricity [1]. PV cells are used in a wide range of 
applications, ranging from batteries charging in 
communication systems to solar pumps. PV energy is used 
also as the power supply source for most of launched satellites 
[2]. PV cells can be produced in a form of multi-junction solar 
cells [3], or single-junction AlGaAs/GaAs solar cells with a 
maximum efficiency of around 25% at high concentration 
ratios [4]. An inclusive evaluation of four different solar cells, 
including single crystalline, polycrystalline, gallium arsenide 
and super solar cells has been done by Li et al. [5]. A small 
fraction of absorbed sunlight is converted directly into 
electricity in PV cells. In most of researches, it is found that 
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PV cells efficiency is less than 20% for silicon solar cells and 
around 40% for multi-junction solar cells [3]. The remaining 
80% or 60% of the absorbed energy are converted into heat, 
which will cause a temperature rise of the PV cells, might 
cause hot spots or damages and lead to a significant decrease 
in its electrical efficiency [3], [6], [7]. 

The efficient use of solar energy in PV systems can be 
achieved not only by using electrical energy output but also by 
using the dissipated heat from the solar PV. PV thermal PV/T 
systems can be classified based on either water (PV/W), air 
(PV/A) or different types of nanofluid are used as coolant [8]. 
One can classify the PV cooling systems depending also on 
the cooling mechanism: passive or active cooling [9]. 

A large number of researches have been published in the 
field of cooling PV. Water is generally preferred compared to 
air in PV/T solar systems [10]. Different cooling design 
arrangements were studied numerically and experimentally. 
Some of these researches focused on cooling the PV cells 
from the back using different micro-scale [11]-[15] or macro-
scale [16]-[18] back thermal absorbers. Others used both back 
and front film cooling techniques [19], [20]. 

The influence of the geometrical parameters on the 
performance of cooling PV cell for PV/T applications is not 
limited to the micro-scale only. Different configurations of 
heat sink were studied theoretically by Ibrahim et al. [21]. 
They used poly-crystalline PV cells cooled by different 
thermal absorber configurations attached to the back of the 
cell. They concluded that under water flow rate of 0.01 kg/s 
spiral flow design proved to be the best design with the highest 
thermal and electrical cell efficiencies of 50.12% and 11.98% 
respectively. Chow et al. [22] numerically investigated the 
electric and thermal performances of a PV/T system using 
water thermosyphon. They studied three different types of 
absorber. They achieved maximum thermal and electrical 
efficiencies of 66.8% and 12.1% respectively for the PV 
module with an absorber covering 50% of its surface. A 
hybrid PVT solar system was designed and experimentally 
studied by Teo et al. [23]. They actively cooled the PV cells 
by a parallel array of ducts with inlet/outlet manifold such that 
the airflow is uniform. They compared the efficiency of the 
uncooled PV module with the cooled one. The uncooled PV 
efficiency ranged between 8 and 9%, while with active 
cooling, the solar cell efficiency ranged between 12 and 14%. 
The daily average thermal and electrical efficiencies were 
about 50.5% and 10.5% respectively. Rajeb et al. [24] studied 
numerically the influence of optical and meteorological 
parameters on the heat transfer in a PV/T water system for 
different geometric configurations of the cooling system. The 
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results showed that the electrical efficiency increases when the 
wind speed increases but decreases when the space between 
the tubes is larger. Contrary to this, the thermal efficiency 
increases when the wind speed and the space between the 
tubes decrease. Baloch et al. [25] carried out an experimental 
and numerical study on the cooling of a PV panel by a 
convergent channel heat exchanger and compared to another 
uncooled system. Slimani et al. [26] carried out a comparative 
study of the electrical and thermal performances of four PV/T 
configurations under climatic conditions of Algeria. Their 
experimental and numerical results are compared favorably to 
those found in the literature. Their results showed that the 
electrical efficiency is high when the wind speed is higher 
than that of the heat transfer fluid. It has also been found that 
the overall energy efficiency increases by adding the number 
of glazing above the panel and an absorber above the 
insulation. 

In this work, the cooling of a solar panel is achieved by 
imposing a laminar/turbulent air flow through a channel 
located below the PV panel, as proposed by Teo et al. [23]. 
Various duct geometries including or not triangular ribs are 
considered as well as a wide range of meteorological 
conditions (irradiation, wind speed, ambient temperature). The 
results are discussed in terms of the electrical and thermal 
efficiencies and the PV cell and outlet air temperatures. 

II. NUMERICAL MODELING 

A. Geometrical Modeling 

The PV/T collector system is composed of three different 

layers, namely a glass layer (whose thickness is e=3 mm), the 
PV cell (e=0.2 mm) and a tedlar layer (e=0.1 mm). The 
thermo-physical properties of the materials are isotropic and 
independent of temperature. They are displayed in Table I. 
The thermal contact resistances between each layer 
constituting the solar cell are neglected. 

 
TABLE I 

RADIATIVE AND THERMOPHYSICAL PROPERTIES OF THE LAYERS 

CONSTITUTING THE PV MODULE AFTER [30] 

Material Absorptivity Transmittivity Emissivity 

glass 0.04 0.92 0.85 

PV cell 0.9 0.02 -  

tedlar 0.128 0.012 0.9 

Material ρ (kg.m-3) CP (J.kg-1.K-1) k (W.m-1.K-1) 

glass 2450 500 2 

PV cell 2330 677 148 [25] 

tedlar 1200 1250 0.36 

 
The PV cell is cooled from below by air flowing in a 

rectangular channel. Air is assumed to be Newtonian and 
incompressible. The heat transfer and fluid flow are simulated 
in 2D. The PV/T system dimensions are the same as reported 
in [26]. The channel dimensions are L=1.2 m and H=20 mm. 
Triangular ribs (h = 15 mm, l = 20 mm) may be added in the 
channel to improve the cooling of the solar cell (Fig. 1).  

Note that other values of h (h=5 and 10 mm) have also been 
considered but lead to lower PV solar cell temperatures, and 
the results are then not shown here for sake of clarity. 

 

 

Fig. 1 Sketch of the geometrical configuration with 2 triangular ribs 
 
B. Thermofluid Model 

The multi-mode heat transfers within the solid (glass, PV 
cell, tedlar) and fluid layers are solved by considering the 
following energy equations: 
 Solid domain: 

 

 ,
,

,  (1) 
 
 Fluid domain: 
 

 ,
,

, . , ,  (2) 

 
where the indexes i and f refer to the ith solid layer and to the 
fluid, respectively. ρ is the density, Cp is the specific heat 

capacity, T(x,y) is the temperature field, u(x,y) is the velocity 
field and t is the time. q represents the heat transfer by 
conduction, Qtot is the heat sources/sinks, and Qvis is the 
viscous dissipation.  

The velocity field is obtained by solving the conservative 
continuity and momentum equations. In the turbulent regime, 
the Reynolds-Averaged Navier-Stokes equations are closed 
using a standard k-ε model in its low-Reynolds formulation.  

The term Qtot is the sum of the thermal losses by convection 
towards the front and the rear faces of the panel, denoted Q1, 
and of the heat gained by the incident solar radiation, denoted 
Q2. Note that the thermal losses on the side surfaces are 
neglected and the bottom wall of the flow channel is perfectly 
insulated. The term Q1 is defined as: 
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 (3) 
 
where hc is the heat convection coefficient, A the exchange 
area, Tpv the temperature of the PV cell and Ta the ambient 
temperature. The coefficient hc is given by [27]: 
 

5.82 4.07	  (4) 
 

with w the wind speed. 
The incident solar radiation Q2 on the PV module is 

calculated as follows [28]: 
 

1 /  (5) 
 

where ηpv is the PV cell electrical efficiency, which is equal to 
zero for the other layers, G the solar irradiation, α the 
absorptivity and A and V the surface and the volume of the 
different layers respectively. 

In order to calculate the internal energy generated in the 
solar cells, the iterative method proposed by Zhou et al. [29] is 
used to solve the dependence between the electrical efficiency, 
the internal energy and the cell temperature. The electrical 
efficiency of the solar cells is calculated as: 

 

1  (6) 
 

where ηref and βref are the solar cell efficiency and temperature 
coefficient at a reference temperature of Tref=25 °C, 
respectively. The reference solar radiation is assumed to be 
G=1000 W.m-2. 

C. Numerical Method and Boundary Conditions 

The CFD tool ANSYS Fluent 17.2 based on the finite-
volume method is used to solve the present conjugated heat 
transfer problem. The calculations are 2D steady-state. 
Second-order schemes are used to discretize the spatial 
derivatives. The algorithm SIMPLE is chosen to overcome the 
pressure-velocity coupling. The gradients are computed 
according to the Least Squares Cell-Based method. The 
turbulent Prandtl number is fixed to 0.744. 

The mesh grid done using ANSYS workbench 17.2 is 
composed of 162 314 unstructured triangular elements 
(114 314 elements for the fluid, 12 000 for the solar cell and 
the tedlar layer and 24 000 for the glass layer) with a 
refinement in the fluid domain close to the walls to guarantee 
a wall coordinate lower than 1 for all calculations involving 
turbulent flows. It has been carefully checked that this mesh 
grid provides grid-independent solutions. 

III. VALIDATION OF THE NUMERICAL MODEL 

 The present thermal model is validated by comparing the 
presents results, first to the numerical results of Zhou et al. 
[29] obtained using a finite-element solver in the case of a PV 
module without cooling and then to the numerical and 
experimental results of Slimani et al. [26] for a PV/T system. 

Fig. 2 (a) displays the effect of the ambient temperature on 
the heat dissipation of the PV module for different solar 

irradiances at a prescribed wind speed w=1 m.s-1. ∆T 
represents the difference between the maximum cell 
temperature and the ambient temperature and then is a direct 
measure of the heat dissipation of the PV module. The 
temperature difference increases linearly when the solar 
irradiance increases. When the ambient temperature increases 
from -10 °C to 40 °C, the temperature difference decreases 
slightly, and the decrease is more obvious under high solar 
irradiance.  

The influence of the wind speed on the heat dissipation is 
shown in Fig. 2 (b) for two ambient air temperature (Ta=283 K 
and 313 K) and G=1000 W.m-2. The heat dissipation (or ∆T) 
decreases exponentially when the wind speed increases from 0 
to 8 m.s-1. At fixed ambient temperature, the highest cell 
temperature decreases then in the same manner. At constant 
wind speed, the influence of the ambient temperature is weak 
and even vanishes for w=8 m.s-1.  

More interestingly, the present model compares fairly well 
with model developed by Zhou et al. [29]. It confirms the 
good implementation of the model within ANSYS Fluent and 
validates it for a PV cell without cooling. 

 

 

(a) 
 

 

(b) 

Fig. 2 (a) Influence of the ambiant temperature (w=1 m.s-1) and (b) 
the wind speed (G=1000 W.m-²) on the heat dissipation of the PV 

module. Comparisons with the numerical results of Zhou et al. [29] 
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The second validation concerns the PV/T system with 
cooling. The results presented in terms of the temporal 
variations of the PV cell and the outlet air temperatures are 
displayed in Fig. 3. The present model is compared to the 
experimental and numerical data of Slimani et al. [26]. The 
present results are in very good agreement with the 
measurements and besides slightly improve the numerical 
predictions of Slimani et al. [26]. It may be attributed to a 
thinner mesh grid used in the present case to simulate the 
channel flow. 

 

 

Fig. 3 Temporal variations of the PV cell and outlet air temperatures. 
Comparisons between the present results and the experiments and 

simulations of Slimani et al. [26] for w=1 m.s-1. Vin and G vary with 
time 

IV. RESULTS AND DISCUSSION 

In this study, four configurations are considered: a simple 
channel without rib and a channel with two, three or five 
triangular ribs. The channel height is fixed to H=20 mm in 
most of the simulations but heights of 10 and 50 mm have also 
been considered (Fig. 5). In the following part, the solar flux 
when not specified is fixed to G=1000 W.m-2, and the ambient 
and inlet fluid temperatures are set to 30 °C and 27 °C, 
respectively. The working fluid is air. 

A. Thermal and Hydrodynamic Flow Fields 

One considers first a baseline case with five regularly 
spaced triangular ribs mounted in the channel. The operating 
conditions are fixed to w=1 m.s-1and Vin=3.5 m.s-1. The bulk 
Reynolds number based on the channel height is then equal to 
ReH =4666 in the present case, such that the flow is turbulent. 
The objective is here to better understand how the ribs may 
affect the fluid flow and thermal field for a baseline case 
before quantifying their influence onto the electrical and 
thermal efficiencies of the module as a function of the 
operating parameters. 

Fig. 4 displays the temperature and velocity maps. The flow 
and boundary layers develop first between the inlet and the 
first rib. Then, a strong acceleration occurs at the top of the rib 
to conserve the mass flowrate. In the wake of the rib, a large 
recirculation bubble forms behind the triangular rib. Its length 

is 4 times the length of the rib for this particular value of the 
Reynolds number. The flow acceleration and the recirculation 
area are associated with particularly high levels of the 
turbulence kinetic energy. The maximum value of the eddy 
viscosity μt=5.68×10-3 Pa.s is observed at the center of the 
recirculation zone. Being two orders of magnitude higher than 
the dynamic viscosity of air, it confirms firstly that the k-ε 
model acts more especially in this flow region and secondly 
that the flow is highly turbulent there. Turbulence is known to 
greatly enhance mixing and so the convective heat transfer. 
The flow then decelerates due to the enlarging of the effective 
area and the same phenomena repeat for each rib. 

 

 

 

 

 

 

 

 

Fig. 4 Maps of temperature (K), velocity magnitude (m/s) and 
turbulence kinetic energy (m²/s²). Zoom between the second and third 
ribs highlighting the streamline patterns. Results obtained for 5 ribs 

with H=20 mm, w=1 m.s-1and Vin=3.5 m.s-1 
 

The fluid warms at the contact with the tedlar layer and by 
thermal diffusion, the temperature slightly increases in the 
fluid further away from the top wall. The recirculation zones 
mix the hot and cold fluids. After the third rib, three hot fluid 
regions form in the solid layers (not shown here). It leads to a 
well homogenized and higher fluid temperature in the wake of 
the last rib by comparison with the fluid temperature at the 
inlet. Such a configuration appears then to be efficient for 
extracting heat from the PV module and removing it by forced 
convection. 

The same calculation has been done by imposing the flow 
from the right such that the flow faces the back of the 
triangular rib. On one hand, it induces a higher pressure drop 
(1368.2 Pa) compared to the base case (853.6 Pa), but the 
maximum temperature within the PV cell is 7.1 K lower. For a 
thermal point of view, it is then more efficient to extract heat 
from the PV cell, but it requires a higher pumping power. 

Other calculations have been performed for different 
blocking ratio h/H. They all lead to lower performances in 
terms of thermal and electrical efficiencies such that the 
present value h/H=0.75 appears to be optimal. However, from 
this calculation, it is clear that the inter-rib spacing could be 
optimized also as a function of the inlet fluid velocity to get 
even better performances. Typically, the inter-rib distance 
should be set to the length of the recirculation zone formed in 
the wake of the rib, which depends on the inlet velocity. 
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B. Influence of the Channel Height and Number of Ribs  

To analyze the effect of inserted ribs in the channel and the 
variation of the channel’s height, Fig. 5 displays the PV solar 
cell and outlet air temperatures. As it can be seen, the PV cell 
temperature slightly decreases when H decreases from 50 to 
10 mm. At the same time, the outlet air temperature increases 
by about 10 °C for decreasing values of H. It can be explained 
by the fact that, at given solar irradiation, wind speed and inlet 
air velocity, the thickness of the fluid layer, which warms up 
at the contact with the tedlar layer is constant (as the amount 
of heat to be released is constant). For H=10 mm, this 
thickness may be not negligible compared to the channel 
height such that the outlet air temperature gets much higher 
than the inlet air temperature. On the contrary, for H=50 mm, 
the fluid layer flowing along the bottom wall of the channel 
does not “feel” the warmer fluid layer in contact with the 
tedlar layer and flows out of the channel at a temperature close 
to its inlet temperature. In that case, the outlet air temperature 
is then lower than that for H=10 mm. For H=50 mm, the 
cooling is then not optimized, and the PV cell temperature is 
then higher. 

By fixing the channel height to H=20 mm, the PV cell 
temperature decreases by 6 °C as the number of ribs increases 
from 2 to 5. At the same time, the outlet air temperature 
slightly increases with the number of ribs. The configuration 
with five ribs already presented in Fig. 4 and previously 
discussed seems to offer the best global performance. 

C. Influence of the Inlet Fluid Velocity 

The effect of the inlet air velocity on the PV/T system 
performance is considered here for four channel geometries: 
without rib, and with 2, 3 or 5 triangular ribs. Their 
dimensions are fixed to h=15 mm (h/H=0.75) and l=20 mm 
(l/L=1/60). The wind speed and solar irradiance are also set to 
1 m.s-1 and 1000 W.m-2, respectively. 

Fig. 6 presents the influence of the inlet air velocity on the 
PV cell and outlet air temperatures. For the case without rib, 
the present results confirm the former ones of Baloch et al. 
[25] and Radwan et al. [30]. Both temperatures decrease 
exponentially with increasing inlet air velocity. More 
interestingly, with only five small triangular ribs, the PV cell 
temperature drops by about 10 °C compared to the base case 
without rib at any given inlet air velocity between 1 and 3.5 
m/s. The presence of the ribs induces large recirculation zones 
(Fig. 4) such that cooled air close to the bottom of the channel 
is partly reinjected to the top to extract heat from the PV cell. 
It increases the overall heat transfer within the channel and as 
a consequence the outlet air temperature increases. Increasing 
the inlet air velocity from 1 to 3.5 m.s-1 leads to a transition 
from a laminar regime (ReH =1333 at 1 m.s-1) to a turbulent 
one (ReH=4666 at 3.5 m.s-1). This transition does not affect 
significantly the variation rate of the PV cell temperature with 
the inlet air velocity.  

 

 

Fig. 5 Comparative histogram of the PV cell and outlet air 
temperatures for w=1 m.s-1and Vin=3.5 m.s-1 

 

 

Fig. 6 PV cell (solid lines) and outlet air (dashed lines) temperatures against the inlet fluid velocity for four rib configurations (w=1 m.s-1, H=20 
mm) 

 
The variations of the electrical and thermal efficiencies with 

the inlet air velocity are illustrated in Fig. 7. The thermal 
efficiency ηth is defined as: 

,

.
 (7) 

 
where Tin and Tout are the average inlet and outlet air 
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temperatures within the channel, respectively. 
As the electrical efficiency depends on PV cell temperature 

(ηpv is proportional to –Tpv, see (6)), it increases with 
increasing inlet air velocity. Though the configuration with 
five ribs appears to provide better performances, the electrical 
efficiency remains in a narrow range [10-11.25%]. In the same 

way, the thermal efficiency is directly proportional to the 
outlet air temperature (7), such that ηth increases for increasing 
values of the outlet air temperature due to higher inlet 
velocities. The variations of the thermal efficiency are much 
higher. As an example, ηth=44% for 1 m.s-1 and ηth=60% for 
3.5 m.s-1 for the case with five ribs. 

 

 

Fig. 7 Variations of the electrical (solid lines) and thermal (dashed lines) efficiencies as a function of the inlet air velocity for four rib 
configurations (w=1 m.s-1, H=20 mm) 

 
D. Influence of the Solar Irradiance 

The influence of the solar irradiance on the cell and outlet 
air temperatures as well as on the electrical and thermal 
efficiencies is reported in Fig. 8 for the configuration with five 
ribs, an inlet velocity fixed to 2 m.s-1 and three values of the 
wind speed. The solar irradiance represents the most important 
environmental parameter that affects the PV panel’s 
performance. Increasing the solar irradiation between 200 
W/m2 and 1000 W/m2 leads to an increase of the PV cell and 
outlet air temperatures. The wind speed does not significantly 
affect the cell and outlet air temperatures. As expected, higher 
wind speeds induce a higher dissipation of heat by forced 
convection at the top of the PV panel. The PV cell temperature 
decreases, and air flow has less heat to extract such that the 
outlet air temperature decreases too. 

 

 

(a) 

 

(b) 

Fig. 8 Variation of (a) the PV cell (solid lines) and outlet air (dashed 
lines) temperatures and (b) the electrical (solid lines) and thermal 

(dashed lines) efficiencies with the solar irradiance. Results obtained 
for three wind speeds and Vin = 2 m.s-1, H=20 mm and five ribs 

 
Fig. 8 (b) shows that the electrical efficiency is not clearly 

affected by the environmental parameters, namely the solar 
irradiance and the wind speed, for this range of parameters. 
Though it decreases when G increases or w decreases, the 
electrical efficiency remains around 11%. Interestingly, at a 
given wind speed, the thermal efficiency is almost constant for 
any solar irradiation greater than 450 W/m². At a given solar 
irradiation, the thermal efficiency increases when the wind 
speed decreases, but the influence of the wind speed gets 
lower at very low values of G (around 200 W/m²). 

V. CONCLUSION 

A two-dimensional numerical model has been developed 
using ANSYS Fluent and favorably compared to results 

Conference Proceedings, London United Kingdom Jul 26-27,  2018, 20 (7) Part XVII

2079



 

 

available in the literature. It has been then extensively used to 
determine the thermal and electrical performances of a solar 
PV cell for different environmental conditions and geometrical 
configurations of the cooling duct including or not triangular 
ribs. The following conclusions can be drawn: 
 The environmental conditions are uncontrollable 

parameters. As expected, low solar irradiation and high 
wind speed are favourable to get lower PV cell 
temperature and higher electrical efficiency. 

 For fixed meteorological conditions, increasing the 
number of triangular ribs decreases the PV cell 
temperature and increases the outlet air temperature. As a 
consequence, both electrical and thermal efficiencies of 
the module are enhanced. A blocking ratio of h/H=0.75 
seems to provide the best overall performance. The inter-
rib spacing should be optimized for all values of the inlet 
air velocity. This parameter plays indeed an important 
role to cool down the PV module, turbulent air flows 
enhance the heat transfer by forced convection within the 
channel.  

Further calculations are now required to investigate more 
complex geometries, including microchannels of variable 
height. The use of more advanced fluids, such as 
nanorefrigerants, is also a possible way to increase the thermal 
efficiency of PV/T solar panels. 
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Abstract—Globally, electronic waste (e-waste) continues to 

grow at an alarming rate. Several technologies have been 

developed to recover valuable materials from e-waste, however, 

their efficiency can be increased with a better knowledge of the e-

waste components. Random access memory cards (RAMs) are 

considered as high value scrap for the e-waste recyclers. Despite 

their high precious metal content, RAMs are still recycled in a 

conventional manner resulting in huge loss of resources. Our 

research work highlights the precious metal rich components of a 

RAM. Inductively coupled plasma (ICP) analysis of RAMs of six 

different generations have been carried out and the trends in their 

metal content have been investigated. Over the past decade, the 

copper content of RAMs has halved and their tin content has 

increased by 70 %. The stricter environmental laws have facilitated 

~96 % drop in the lead content of RAMs. To comprehend the 

fundamentals of thermal transformation of RAMs, our research 

provides their detailed kinetic study. This can assist the e-waste 

recyclers in optimising their metal recovery processes. Thus, 

understanding the chemical and thermal behaviour of RAMs can 

open new avenues for efficient e-waste recycling. 

 

Keywords—Electronic waste, kinetic study, recycling, thermal 

transformation. 
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Abstract—The world is facing several problems due to 

increasing elderly population. In Sri Lanka, along with the 
complexity of the modern society and structural and functional 
changes of the family, “caring for elders” seems as an emerging 
social problem. This situation may intensify as the county is moving 
into a middle income society. Seeking higher education and related 
career opportunities, and urban living in modern housing are new 
trends, through which several problems are generated. Among many 
issues related with elders, “lack of accessible and appropriate 
facilities in their houses as well as public buildings” can be identified 
as a major problem. This study argues that welfare facilities provided 
for the elderly people, particularly in the home environment, in the 
country are not adequate. Modern housing features such as 
bathrooms, pantries, lobbies, and leisure areas etc. are questionable as 
to whether they match with elders’ physical and mental needs. 
Consequently, elders have to face domestic accidents and many other 
difficulties within their living environments. Records of hospitals in 
the country also proved this fact. Therefore, this study tries to 
identify how far modern houses are suited with elders’ needs. The 
study further questioned whether “aging” is a considerable matter 
when people are buying, planning and renovating houses. A 
randomly selected sample of 50 houses were observed and 50 persons 
were interviewed around the Maharagama urban area in Colombo 
district to obtain primary data, while relevant secondary data and 
information were used to have a depth analysis. The study clearly 
found that none of the houses included to the sample are considering 
elders’ needs in planning, renovating, or arranging the home. Instead, 
most of the families were giving priority to the rich and elegant 
appearance and modern facilities of the houses. Particularly, to the 
bathrooms, pantry, large setting areas, balcony, parking slots for two 
vehicles, ad parapet walls with roller-gates are the main concerns. A 
significant factor found here is that even though, many children of the 
aged are in middle age and reaching their older years at present, they 
do not plan their future living within a safe and comfortable home, 
despite that they are hoping to spent the latter part of their lives in the 
their current homes. This fact highlights that not only the other 
responsible parts of the society, but also those who are reaching their 
older ages are ignoring the problems of the aged. At the same time, it 
was found that more than 80% of old parents do not like to stay at 
their children’s homes as the living environments in such modern 
homes are not familiar or convenient for them. Due to this context, 
the aged in Sri Lanka may have to be alone in their own homes due to 
current trend of society of migrating to urban living in modern 
houses. At the same time, current urban families who live in modern 
houses may have to face adding accessible facilities in their home 
environment, as current modern housing facilities may not be 
appropriate them for a better life in their latter part of life.  
 

Keywords—Aging population, elderly care, home environment, 
housing facilities. 
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I. INTRODUCTION 

GING is a universal phenomenon. The 21st century has 
been named as “The era of population aging” [8]. One of 

the challenges faced by the many countries in the current 
world is, rapidly increasing aging population and its social, 
economic and demographic impact on society. The elderly 
population in developed countries will be 32% by 2050 as a 
ratio of two elderly persons for every child and the old age 
dependency ratio will be almost double in developed regions 
and triple in less developed regions by 2050 [11], [17]. This 
figure shows how rapidly increasing the aging population, i.e. 
60 or over, is than the other age groups. Significantly, aging 
population is increasing more rapidly in developing countries 
than in developed countries. Asia is the region which has the 
fastest growth of aging population as 52% of the world’s 
oldest population live in Asia and the Pacific in 2002, and it 
will further increase and will rise up to 59% by 2025. Further, 
South Korea will have 37.3% aged population by 2050, while 
Japan, Italy and USA report 36.5%, 34.4% and 21.2%, 
respectively [11]. 

The population of Sri Lanka is rapidly increasing declining 
fertility rates and increasing life expectancy [6]. Elderly Sri 
Lankans (aged >60 years) constituted 9.4% of the population 
in 2006, up from 9.1% in 2001 and from 6.9% in 1998 [5]. 
Elderly population in Sri Lanka was 2.5 million in 2011 
accounting for 12.5% of the total population of the country. 
Also, a study predicts that this amount of elderly population 
will be about 3.6 million by the year 2021 accounting for 
16.7% of the total population of the country. This study warns 
that the aged population of the country will be one-quarter of 
the total population of the country by the year 2041 if the 
same trend continues [18]. A researcher [15] pointed out that 
this proportion of elderly is the highest in South Asia. 
Confirming the fact, researchers [3]-[5], [15] pointed out that 
proportion of aged who are over both 60 and 70 years old in 
Sri Lanka will be much higher in 2000, and possibly double 
that of other countries in the South Asian region by 2030.  

Reference [15] further explains that aging of the population 
has several serious implications on every aspect of life; 
accordingly, the country will have to face serious problems in 
the near future. The researcher confirms this pointing out the 
fact that “Sri Lanka is continuously experiencing one of the 
fastest aging populations in the developing world due to its 
speedy demographic transition”. This author [15] provides 
statistics to prove his argument as the proportion of the 
population over 60 years of the country has increased from 
5.3% in 1953 to 10.8% in 2003, which is double within the 
five decades. He also highlighted that as per the records, the 
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elderly population increased by 3.3%, while the total 
population increased by 1.2% during the period 1981-2001.  

 

 

 

Fig. 1 World population relative to 2000, by broad age group, 2000-2050 [15] 
 
Even though higher life expectancy is a blessing and a 

positive indicator of the development of a nation, within this 
context, the world will have to face many challenges due to 
socio, economic, demographic and other related issues of an 
increasing aging population. While the older population is 
increasing rapidly, the younger population is declining 
dramatically and as a direct result, the shortage of care givers 
for the elderly will be increased. At the same time, traditional 
family responsibility of caring for elders is slowly eroding due 
to structural and functional changes of the family system and 
also due to changes of women’s role as well as other socio, 
cultural and economic changes in the modern society 
including migration patterns, etc., which highly contribute to a 
reduction in the availability of caregivers [6], [11]. 

Care of the elderly is a family responsibility [14]. 
Gerontologists, sociologists, psychologists and even the 
general public believe that the best place to live for elders is 
their home and the best care giver is the family member [11]. 
Family attachment is very high in Sri Lankan society and it is 
considered that caring of old parents is a moral obligation of 
their children. Therefore, a vast majority of elders expect to 
live with their children, even though they have to face several 
problems within their households. As revealed by many 
research on aging, more than 95% of elders in Sri Lanka 
prefer to live with their families [9], [11]-[13], [18]. However, 
the preference to live with children in the latter part of the life 
of aged people in Sri Lanka has created several problems 
relating to living and caring. Living and caring is highly 
associated with the home environment. Lack of accessible and 
appropriate facilities in their houses as well as public buildings 
is a major problem faced by elders in current Sri Lankan 
society. Even though, Sri Lanka has taken many steps to solve 
aging related issues in the society, as some research studies 
pointed out, it is not given adequate attention to improve 
physical facilities particularly in their home environment [11]. 

As the aging population increases, it is more important than 
ever to design innovative policies and public services 
specifically targeted to older persons, including, housing, 
employment, health care, infrastructure and social protection 
[16]. 

Many developed countries provide housing facilities for 
elders, mostly as social security benefits. Particularly, in 
America, for widows and old married couples have housing at 
least with one double bedroom, bathroom with shower/ bath 
and toilet, separate living room, kitchen with dining area, and 
storage space with a central lounge and other facilities, usually 
with a parking place for vehicles.  

The higher percentage of Singaporeans lives in high rise 
public flats. However, as the Singapore population becomes 
older, they upgraded their housing facilities for the 
convenience of older people by fixing lifts; non-slippery tiles, 
and grab bars, etc. 

In the United Kingdom, elders are provided homes under 
social security funds, care home places are provided for those 
who do not own homes, funded wholly or partly by local 
authorities. Further, elders are given advice and home helpers. 
Council Tax Benefit for qualified home owners, assistance to 
non-home owners to pay housing rent, etc. and as a legal 
requirement, all public buildings should provide adequate 
convenience access and other facilities for the elderly and 
disabled by the year 2025. Even at present, pavements, 
corridors, toilets, counters, electronic or computerized security 
systems, etc., have been constructed for the convenience of the 
elderly in many places. Travelers over 60 are provided free 
tickets for public busses with special access to wheelchairs in 
London. Free local off-peak bus and ferry travel for over 60s 
and the disabled are available in the United Kingdom. Besides 
that, Scotland has widen the travelling facilities available for 
the aged, with one in eight buses and coaches having a low 
floor, powered lift or ramp or kneeling mechanism etc. 
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Comparing these facilities at the community level as well as 
the domestic level in developed countries, Sri Lanka is still far 
behind in planning and implementing accessible facilities of 
housing and public places for the aged [10]. As a country 
where more than 95% of elders are living in homes with their 
family members, and as well as the country accounting for the 
highest proportion of aged people in Asia, Sri Lanka should 
draw adequate attention in providing better living 
environments for the aged, as it is highly essential to lead a 
better life. Generally, old people need extra care and comfort. 
Good health is a major factor in the quality of life. A good 
quality of life of the elderly is an important aspect of the 
quality of life of the entire population. The implications of 
quality of life span are wide across many areas of the lives of 
people such as a happy and contended life at the individual 
level, and resource allocation and utilization for growth and 
development at the macro level. 

As a country struggling with great economic difficulties, Sri 
Lanka is not in an easy position in addressing all the issues 
faced by the community, but it is necessary to draw the 
attention to the elder’s requirements as they are the people 
who provided the things what we are using today. Taking into 
consideration elderly peoples’ valuable contribution to the 
nation, many countries in the world have already taken many 
steps, long term as well as short term, implementing some 
state policies for the betterment of their aging population and 
honoring them as senior citizens.  

When people reach to their old age, it can be commonly 
seen biological dysfunctions in their physical bodies as well as 
their mentality [13]. The most severe problem faced by the 
elderly and their care givers are these biological defects. As a 
researcher [7] revealed, most of Sri Lanka’s elderly have 
developed age-associated illnesses such as dementia and 
Alzheimer’s disease. This statement highlights the need of 
support for the aged for independent living such as a suitable 
transport system, recreational facilities, adaptive housing 
facilities and acute medical services including access to clinics 
and community services etc. 

Further, elderly persons are more vulnerable to accidents. 
About 16% of elderly persons have experienced an accident 
compared to 11% in the general population, and half of these 
accidents happened at home [5]. However, there are some 
issues related with facilities available in developed cities as 
well. For instance, rapidly developing and changing 
technology will provide conveniences as well as difficulties in 
operating by the elderly. Even a rare failure of electricity, 
computerized or electronic security systems, gas and other 
services etc. may be cause for many issues including physical 
injuries or deaths.  

Taking into consideration the importance of the needs and 
wants of elderly people, many countries of the world have 
already taken several steps in implementing law and 
improving accessible facilities, not only in the home 
environment, but also in public places. However, as a country 
that represents the highest elderly population in Asia and even 
currently facing many issues relating to elders, Sri Lanka has 
not yet taken adequate attention to provide accessible facilities 

in public places as well as appropriate facilities in the home 
environment. Within this context, this study attempted to 
identify how far modern housing facilities are suitable for the 
elderly. In order to fulfill the above objective, it was further 
investigated whether the “aged” is a serious matter of concern 
when people are buying, planning and renovating houses. 

II. METHODOLOGY OF THE STUDY 

A randomly selected sample of 50 houses, where at least 
one person is above 60 years, were observed and 50 old 
persons and 50 family members from each household were 
interviewed around Maharagama urban area in Colombo 
district in Sri Lanka to obtain primary data. Further data and 
information were gathered from discussions with experts such 
as doctors, demographers, sociologists, and researchers of the 
field.  

Secondary data were collected by reviewing the relevant 
books, research reports, web sites, periodicals, official records 
etc. Synthesizing and qualitative analysis of the gathered data 
and information were undertaken to reach the conclusions. 

III. DISCUSSION AND FINDINGS  

According to the cultural and societal norms and values of 
Sri Lankan society, almost all parents like to live their own 
homes with their children and grandchildren. However, this 
expectation is mostly contradicted with their children’s 
desires, as there is a trend in current society to live separately 
in nuclear families. One of the remarkable factors identified 
here is that there is an increasing trend of internal and external 
migration by the young generation. In Sri Lankan society, 
generally people are recognized by their designations. Higher 
positions in employment are major factors, which help greatly 
to have an increased level of social class as well as social 
reputation. Through free education from grade one to 
completion of first degree in university; the young people of 
the country have opportunities for the upward social mobility. 
Within this background, it can be seen higher competition for 
education, and therefore, seeking more and more valuable 
education qualifications, young people migrate to developed 
cities of the country from rural areas, and from there, they 
migrate to the developed countries around the world. After 
completing higher education they find higher-level jobs 
locally or in foreign countries, which results in changes to 
their place of residence mostly with modern housing facilities 
and close to their work places.  

A higher number of families in this society have to change 
their residences due to their children’s education, occupation, 
marriage, changing life style or for the health reasons of 
parents. Almost all homes constructed and renovated are 
further modified day-by-day, adding modern housing features 
such as bathrooms, pantries, lobbies, bed rooms and leisure 
areas which are not matching with the physical and mental 
needs of the elderly. The following table gives a simple 
picture of the studied houses with some modern housing 
facilities. 

Many old people have to live in houses with the above 
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features which gives them some convenience for an easy and 
comfortable life, but also with some risks. For instance, the 
tiled floors are risky, mostly when they are wet, making them 
slippery. Physically weak old people have to be in careful at 
every moment to ensure they keep their feet firmly on the 
floor. This situation is more critical when they use bathrooms, 
as several times per a day most of them have to use these 
facilities. All the respondents said they have to face at least 
two to three minor accidents a day due to slip-ups on tiled 
floors, while 13 had to be admitted at hospital for several days 
for treatment for slipping and falling down in their homes. Of 
all the respondents, two elderly woman suffered critical 
injuries and undertook treatment for more than a year, while 
one was also bedridden.  

 
TABLE I 

MODERN HOUSING FEATURES 

Modern housing features Number of Houses 
Type of house - Single story 

-Two story 
13 
37 

Tiles – Partly 
Whole house 

12 
38 

Parapet wall - Available 
-Not Available 

42 
08 

Carpets 14 
Flower arrangements, decorations, flower pots, 

vases etc., inside the homes 
42 

Ponds - Inside the homes 
Outside the homes 

10 
02 

Bathrooms with modern facilities 42 

Pantry with complex items and arrangements 37 
Garden - Available 

Not available 
24 
26 

Garage - Available 
Not available 

18 
32 

Balcony -Available 
Not available 

41 
09 

Source: Field study 2017 
 
Besides this, the study also found many other risk factors 

relating to housing arrangements and furniture settings such as 
decorations, flower vases, natural or artificial trees, statues, 
corner standards, carpets, and busy curtain arrangements etc., 
that negatively effects aged people in creating space for 
domestic accidents. The other important fact is many old 
people do not like these modern housing facilities as most of 
these facilities are not familiar to them and some of them do 
not know how to use, maintain and be careful in using these 
facilities. Particularly, elderly women are not very familiar 
with some modern electronic items such as electric irons, 
televisions, radio, pedestal fans, kettles, cookers, blenders, gas 
ovens, washing machines, vacuum cleaners, etc. When they 
use these objects they feel some uneasiness and doubt. For 
instance, as one of the respondents states,  

“…We recently moved to this home from our old 
home. I don’t like electric items. I am afraid to operate a 
gas cooker and also blender and electric kettle etc., but I 
have to use all these things as I do the cooking and 
preparing meals for the family. When we were in our old 
home I do not use these types of electric items. 
Therefore, I feel more comfort ability and freedom when 

I was doing domestic work there.…" 
Even though modern home appliances are designed to help 

to ease the lives of people, for the elderly this is not the case, 
as often it carries a negatively effect of some risks for 
domestic accidents, as well as psychological issues.  

Better health practices are essential to have sound health at 
every stage of life. Daily exercises are more essential for the 
aged in maintaining their physical health. In traditional 
society, the elderly were able to physically exercise by 
carrying out their day-to-day activities. However, within 
modern housing environments, most of them do not have an 
opportunity to be involved in physical activity such as 
gardening, walking, sweeping a compound etc., as almost all 
homes included in the study sample are limited to the land 
extent of 10 – 15 perches (one perch equals 272.5 square feet) 
and big houses are built using about 7, 9 perches (about 70% 
of the available land or more) for the house as single storied or 
two storied houses. Therefore, there is not much space 
available for physical exercise within the home. However, 
some of the aged males in the sample revealed that they are 
using walking tracks which are located about 3 to 5 kilometers 
away from their homes and engage in physical exercise on and 
off. However, some elderly are unable to do physical exercise 
such as walking, running etc., as they are physically weak, so 
that even accessing the upper floor in their homes is an issue. 
A remarkable factor identified here is that even though 
participation in religious activities is a common feature among 
aged, it could be observed that in a considerable number of 
homes, the shrine room or place for religious activities is 
located on the upper floor where the elderly cannot easily 
access. Due to the limited or no physical exercise, combined 
with unhealthy food habits and trying to adapt to the modern 
lives, all the respondents revealed that they were suffering 
from various types of physical diseases such as joint pain, 
joint swelling, diabetes, blood pressure, cholesterol, etc.  

As one of the elderly respondents stated, 
“… what we are eating is poison. Not like the days we 

spent in our past. If we like traditional food like jack, 
sweet potatoes, green leaves etc., we don’t have 
opportunities to taste such foods for several reasons, such 
as it is not easy to find such traditional foods here and 
also there is no way to grow such plants in our homes. 
On the one hand our children don’t like such foods, and 
on the other, preparing such foods like jack, breadfruit 
etc. is hard and may not be suitable for our modern 
pantries. Therefore, we have to bear all these things, and 
try to adapt to this life as much as possible...” 
These words imply that they have to face many difficulties 

that negatively affect their physical and mental wellbeing 
within the current situation in their homes environments.  

The other considerable factor is parapet walls and roller 
gates. It could be observed that there were high parapet walls 
or roller gates around their houses. Except at night, most days 
the elderly have to live alone in these houses as other family 
members are in outside the home. This situation is more 
critical among the widows. The higher amount of aged 
highlighted this factor as the most unfavorable factor in their 
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homes. Not only they have to feel loneliness and to be socially 
isolated from association of their neighbors but also it is risky 
for adults as they are highly vulnerable to the domestic 
accidents, threat of thieves, etc. If they have to face any 
trouble, they couldn’t get help from their neighbors as they are 
covered by the high parapet walls and roller gates.  

Accordingly, this study could identify several negative 
impacts which affect socially, physically and psychologically 
on the wellbeing of the elderly, as a result of a lack of 
accessible facilities in modern home environments. Even 
though Sri Lankan society greatly values and highly expects 
that caring of elders is a prime responsibility of the family, 
they do not make the necessary arrangements to provide basic 
facilities within their own home environments. If it is accepted 
that due to societal changes, family needs and wants are 
changing accordingly, when adopting to such changes people 
should think about the needs and wants of each and every 
family members, giving priority to the elderly as they need 
more care and security. 

A house is a long-term investment, and not only will 
families have to live the same house throughout their entire 
life, also older generations will join them to live in it. If the 
person buying a built house or is renovating a house during 
his/ her young or middle age, they should consider their time 
in the property in old age. It is an unavoidable fact and natural 
phenomenon; everyone will grow old, unless they die young. 
The home is the place where most persons have to spend many 
years, more than any other place in their life time. Therefore, 
the home, which can be considered as a life-time investment, 
should be planned for, purchased or renovated considering the 
lives of people in their later years. The most remarkable factor 
identified in this study is that none of the respondents 
considered old age and/or the needs of the elderly when 
buying, planning and renovating their houses. Meanwhile, 
50% of the sons and daughters of the today’s elderly are also 
moving towards their old age in near future, as per their age 
levels. However, it is observed that they also do not consider 
health and safety considerations required in their old age in the 
designing, planning and renovating of their houses. This 
implies this community either does not know of the problems 
associated with aging or that society ignores the problems of 
the aged. Within this context, the question is to what extent 
they consider their aging parents and providing a convenient 
and safe living in an accessible home environment. Further, it 
is noteworthy to mention the importance of the responsibility 
of the local authorities in implementing planning and building 
regulations in urban areas. This suggests the need of revisiting 
the existing rules regulation and practices in line with the 
current and future socio-economic needs [1], [2].  

The study further revealed that some parents do not like to 
live in their children’s homes due to the mismatch of the living 
environment in modern houses. Living alone has increased 
some of the problems of the elderly in the short term as well as 
in the long term.  

IV. CONCLUSION  

Even though as a country, Sri Lanka provides much 

assistance for needy people, it has not drawn adequate 
attention to provide accessible facilities for the aging 
population in public places as well as in home environments. 
The findings of this study drew attention to the family level to 
the importance of providing accessible and appropriate 
facilities in their homes, as more than 95% of the elderly live 
in family homes, and even in the future, it can be accepted that 
their home is the best place for them. 

In current Sri Lankan society, a person’s living environment 
and home is considered as a symbol which shows their social 
status. Therefore, people try to fulfill this need in the home by 
adding as many modern features as possible without 
considering the real needs of family members. Within this 
context, the elderly have to face many difficulties in living 
such a complex living environment. As this study clearly 
revealed, none of the observed houses were planned or 
arranged considering the elders’ needs, and instead, family 
members gave priority to the external beauty, elegant look of 
the interior and modern facilities, etc., of their homes. This 
situation negatively impacts on the elderly and creates various 
social, physical, and psychological problems. Domestic 
accidents, some physical diseases due to food habits and life 
style patterns, difficulties in adapting to the modern home 
environment, unhappiness, and stress and loneliness are some 
of the problems highlighted here.  

Among such problems, isolation is the most critical. In the 
short-term, aging parents are being isolated in their own 
houses due to the increasing trend of educated young people 
moving towards urban living in modern houses. However, in 
the not too distant future, maybe in one to two decades time, 
when the current urban families become aged, these so-called 
modern houses would also be totally inappropriate for their 
needs. 
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Abstract—“House” is a powerful symbol of socio-economic 

background of individuals and families. In fact, housing provides 

all types of needs/wants from basic needs to self-actualization 

needs as described in Maslow’s Need Hierarchy. This phenomenon 

can be realized only having analyzed hidden motives of buyers and 

sellers of the housing market. Hence, the aim of this study is to 

examine the socio-economic insight of the secondary housing 

market in Colombo suburbs. This broader aim was achieved via 

analyzing the general pattern of the secondary housing market, 

identifying socio-economic motives of sellers of the secondary 

housing market, and reviewing sellers’ experience of buyer 

behavior.  

A purposive sample of 50 sellers from popular residential areas 

in Colombo such as Maharagama, Kottawa, Piliyandala, 

Punnipitiya, and Nugegoda was used to collect primary data 

instead of relevant secondary data from published and unpublished 

reports. The sample was limited to selling price ranging from Rs15 

million to Rs 25 million, which apparently falls into middle and 

upper-middle income houses in the context. Participatory 

observation and semi-structured interviews were adopted as key 

data collection tools. Data was descriptively analyzed.  

This study found that the market is mainly handled by informal 

agents who are unqualified and unorganized. People such as 

taxi/tree-wheel drivers, boutique venders, security personals etc are 

engaged in housing brokerage as a part time career. Few fulltime 

and formally organized agents were found but they were also not 

professionally qualified. As far as housing quality is concerned, it 

was observed that 90% of houses was poorly maintained and 

illegally modified. They are situated in poorly maintained 

neighborhoods as well. Among the observed houses, 02% was 

moderately maintained and 08% was well maintained and 

modified. Major socio-economic motives of sellers were 

“migrating foreign countries for education and employments” 

(80% and 10% respectively), “family problems” (4%), and “social 

status” (3%). Other motives were “health” and 

“environmental/neighborhood problems” (3%). 

This study further noted that the secondary middle income 

housing market in the area directly related with the migrants who 

motivated for education in foreign countries, mainly Australia, UK 

and USA. As per the literature, families motivated for education 

tends to migrate Colombo suburbs from remote areas of the 

country. They are seeking temporary accommodation in lower 

middle income housing. However, the secondary middle income 

housing market relates with the migration from Colombo to major 

global cities. Therefore, final transaction price of this market may 

depend on migration related dates such as university deadlines, 

visa and other agreements. Hence, it creates a buyers’ market 
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lowering the selling price. Also it was revealed that the buyers tend 

to trust more on this market as far as the quality of construction of 

houses is concerned than brand new houses which are built for 

selling purpose.    
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I. INTRODUCTION  

“HOUSE” is an inexpressible phenomenon as far as its role 

and nature is concerned. It is so powerful as it provides 

everything expected by individuals and families. That is 

why housing (shelter) is recognized as a basic needs. Three 

basic elements of a house such as the floor, walls and the 

roof literally ensure the survival of the lives of dwellers in 

every ways and means not only in physical terms. Hence, it 

can be considered as a symbol of socio-economic 

background of individuals and families. Further, it can be 

argued that house is providing all types of needs/wants from 

basic needs to self-actualization needs as described in 

Maslow’s Need Hierarchy. Thus, in order to understand the 

real picture of the house, it is essential to analyze hidden 

motives of buyers and sellers of the housing market rather 

than a surface analysis based on physical and financial 

attributes.  

In this regard, some scholars [14] argued based on the 

results of 220 questionnaires survey among Saudi 

inhabitants that the attitude has more positive effects on the 

intention to purchase a house than some crucial property 

factors such as the location, living space, public service, and 

reference groups namely (Friends Influence, and other 

Reference Group). This is true that the attitude may be the 

governing factor in house purchase as the “house” is the 

place of most attached to individuals and families. That is 

why some are referring house as an elusive matter [5]. 

It is also found that buying intention is strongly influenced 

by buying attitude of the customers [3]. A group of 

researchers [6] also confirmed that the attitude of the buyer 

is more powerful in buying a house as per the study of 

housing market in Dhaka city, Bangladesh. In this regard, 

some Sri Lankan researchers [7] state that the selling of a 

house is largely dependent on the customers’ perception. 

Accordingly, it can be argued that the way that a person 

thinks, his perception and attitude determine the socio-

economic insights of the housing purchase behavior. Hence, 

this study attempted to examine the socio-economic 

“insight” of the secondary housing market in Colombo 

suburbs as the general objective.  

This paper explained the way how researchers attempted to 

achieve the general objective through three specific 

objectives. Firstly the researchers analyzed the general 

pattern of the secondary housing market in the city of 
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Colombo based on the secondary data. However, in this 

paper, outcome of this analysis of secondary market was not 

presented fully. Secondly, the socio-economic motives of 

sellers of the secondary housing market were identified. And 

thirdly, it was reviewed the sellers’ experience on buyer 

behavior.  

II. METHODOLOGY  

This study was conducted to examine the socio-economic 

insight of the secondary housing market in selected areas of 

Colombo suburbs. As the housing is highly complex 

phenomenon, it is important to evaluate socio-economic 

motivations behind the market operations; buying and 

selling.  

This study addressed a problem related with the secondary 

housing market in Colombo, which is highly unorganized 

and informal [1], [8]. Hence, the research population is 

inevitably an unknown population. Accordingly, for the 

purpose of primary data collection, purposive sampling 

method was adopted to select 50 sellers from few popular 

residential areas in Colombo such as Maharagama, Kottawa, 

Piliyandala, Punnipitiya, and Nugegoda. These areas are 

preferable residential areas as well as closely located. As 

they are located nearby, it can be argued that deviation of 

sellers’ and buyers’ motives and other factors are 

insignificant. Necessary secondary data was collected from 

published and unpublished reports. However, this paper 

does not include facts based on secondary data. In order to 

maintain the uniqueness of the data and information sample 

was selected only from the middle income houses. This was 

decided based on selling price. The adopted selling price 

range was from Rs15 million to Rs 25 million.  

The researchers conducted the study adopting participatory 

observation and semi structured interviews mainly. 

Therefore, researchers acted as potential housing buyers and 

attempted to study available houses in the market with the 

view to buy a suitable house. Firstly, house selling 

advertisements on public newspapers and websites were 

analyzed and identified suitable houses based on some 

criteria such as the ‘price rage as Rs.15 million to Rs. 25 

million’, ‘close proximity to the Maharagama urban area’, 

‘two storied’, ‘12-20 purchase of land’, ‘less than 10 years 

of age’, ‘20 feet width access road’, ‘suitable for a upper 

middle income family’. Then having a brief discussion over 

the telephone with the owner or broker, appointments were 

fixed. Then a physical observations and detail discussions 

with owners of the houses were done.  

III. SECONDARY HOUSING MARKET IN COLOMBO 

In Colombo, the primary housing market is active for luxury 

and above houses and there the condominium sector is 

rapidly emerging sector for semi-luxury, luxury and super-

luxury houses [13]. However, for the middle income and 

low-income houses, primary market is inactive and instead 

all families are building their houses by themselves. Market 

operation of ready-made houses for middle income is not 

significant at present [11].  

Secondary market for middle income housing market is so 

significant compared with the primary houses market. 

However, Colombo property market has lots of potentials in 

area of housing particularly suburban areas including the 

localities covered by this research [11].  

IV. GENERAL DEMOGRAPHIC FACTORS OF THE SAMPLE  

This study gave major concerns on only three demographic 

factors such as “sex”, “age” and “education”. Table I details 

the general pattern of the factors among the sample.   

 
TABLE I 

BASIC DEMOGRAPHIC FACTORS OF THE SAMPLE 

Factor Count  % 

Sex:  

Male                     

Female 

  

4 8 

46 92 

Age: 25 > 

        25 – 45 
        45 – 65 

        65 < 

2 8 

36 72 

8 16 

4 8 

Education  

School only 

Higher   

Non Formal   

  

18 36 

22 44 

10 20 

Source: Authors, 2017  

 

The above demographic profile was developed based of the 

factors of key interviewed person who engaged actively and 

being motivated to perform the selling including brokers. 

Accordingly, it is crystal clear that the vast majority of male, 

92% of the sample was the key motivator of selling of 

houses in the secondary market. However, as per the 

researchers experience and sellers views in Sri Lankan 

secondary housing market, female influence is very high in 

purchasing a house even though it is not similar when 

selling a house.     

As far as the age is concerned, two (02) brokers who are 

below to 25 years old were interviewed. They simply started 

brokerage as a part-time job. Their housing knowledge is 

very primary level and responsibilities taken were 

insignificant since their primary motivation of the career is 

earning profit (money minded). Among the category of 

above 65 years old, it was found 02 brokers and 02 parents 

only from the sample. Herewith, the significant category is 

those who are in 25-45 years old. This category of the 

sample represents mainly young children and parents. Some 

parents in these families are above to this age category. 

However, the key motivated persons in such selling are not 

the parent but the young children. That’s why count of that 

age category is very high. These children are motivating 

their parents to collect funding for their dreams of education 

in foreign countries.  

Among the other age group, 45-65 years, some are planning 

to migrate having sold their properties. This phenomenon is 

further elaborated in the table No III and the section under 

the table.  

V. GENERAL QUALITY OF HOUSES IN THE SECONDARY 

MARKET 

It was examined the level of general quality of houses that 

are ready to sell by open invitations for potential buyers. As 

the houses are ready to sell, it is assumed that the existing 

quality is the maximum level of quality 

maintained/demonstrated by the owners. The general quality 

was evaluated by means of four aspects such as 

“maintenance” (daily cleaning and frequent color wash), 

“legal approval obtained for modifications”, “landscape 

quality” within the premise, and general “neighbourhood 
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quality” around the vicinity of premises.  Following table 

No II summarizes the observed facts of 50 houses.   
 

TABLE II 

LEVEL OF QUALITY OF HOUSES 

Factor Count  % 

Maintenance                       

Well    04 08 

Moderately  01 02 

Poorly  45 90 

Legal Approval       50 100 

Illegal modifications 

No modification   

48 

02 

96 

04 

Landscape Quality    

Well planned/maintained  06 12 

Moderately P/M  12 24 

Poorly P/M 32 64 

Neighbourhood Quality    

Well planned/Maintained  10 20 

Moderately P/M  28 56 

Poorly P/M 12 24 

Source: Authors, 2017   

 

Researchers observed both inside and outside of all property 

as potential buyers. Level of maintenance was evaluated as 

“well-maintained”, “moderately maintained”, and “poorly 

maintained” based on the researchers’ knowledge and 

practical experience. Only 05 houses were identified as 

moderately and well maintained premises. Forty five i.e. 

90% of observed houses were poorly maintained premises. 

Such houses were not timely color washed and daily 

cleaning was not done. Corroded iron frames, broken gutters 

and down pipes, unmaintained rain water drains, wall cracks 

and patches on plasters and floors, damaged tiles etc were 

most common features in poorly maintained premises. 

“Dirty pantry cupboards and kitchen” is also common in 

such places. Also unhygienic wash rooms (toilet and 

bathrooms), “leaking pluming system” were common in 

such houses. Based on observation and discussion with 

households, it was predicted that “poor workmanship of 

construction” and “quality of material and equipment used” 

as well as “poor knowledge of household about the general 

maintenance” of premises were main reasons behind the 

poorly maintained conditions of those houses. 

As these houses were located in urban areas, it was 

identified that all the observed houses were initially 

constructed with legal approvals. Necessary plans were 

approved and needed local authority certificates were 

obtained. However, it was observed and found that 48 

houses, i.e. 96%, have been altered without having approval 

for the alteration to the approved plans. Identified 

commonly appeared alterations are “constructing parapet 

walls around land plots”, “adding rooms”, “adding 

bathrooms”, “adding cooking places with firewood”, 

“adding another housing units as annexures for renting 

purpose”, “reshaping the roof”, “erecting temporary huts 

with lean roof attached to the permeant buildings” etc. The 

potential impacts noted due to the unplanned and illegal 

alterations can be direct and indirect. Direct impacts 

observed are that reducing the beauty of original 

architectural design, inadequate ventilation and lights, 

reducing the beauty of outside landscape and neighbourhood 

quality.           

Landscape quality is another observed/evaluated 

phenomenon as “well-planed/maintained”, “moderately 

planed/maintained”, and “poorly planned/maintained”. 

Similarly the internal house maintenance, outside landscape 

quality of majority of houses was poor. According to the 

researchers’ observation, landscape of 32 houses was poorly 

planned and maintained.  

Under the “neighbourhood quality”, it was observed and 

evaluated the quality of immediate vicinity of houses as 

“well-planed/maintained”, “moderately planed/maintained”, 

and “poorly planned/maintained”. For this case, the 

responsibility is rest with both households and the local 

authorities. Therefore, the existing situation is better than 

the inside quality aspects.  Yet, the well-planned 

neighbourhoods were seen only around 10 observed houses 

and 10 houses were located in poorly maintained 

neighbourhoods.  

VI. KEY MOTIVE FOR SELLING OF THE HOUSE  

This study particularly inquired the key motivated factor for 

selling houses. The following table III summarizes the 

significant factors behind the house owners’ motivation to 

sell their houses.  
  

TABLE III 
KEY MOTIVES FOR SELLING OF HOUSES 

Factor Count  % 

Key Motives                       

Migrating for Education  40 80 

Migrating for employment  05 10 

Family problems   02 04 

Social Status/health/other       03 06 

Source: Authors, 2017  

 

As per the interviews conducted with the housing sellers in 

the secondary housing market, it was identified that the 

“migration of their children for education” is a key 

motivated factor behind the selling of many houses. As 

shown in the above table, the sample consists of 40 

respondents of such motived parents. Further, some sellers’ 

i.e. 05 sellers’ motive was to migrate for employment 

purpose. This finding is correct as the argument made by a 

social scientist [8] who stated that Sri Lankan middle 

income families have higher priority for the educational 

goals of their children. Parents tend to decide even to sell 

their houses as the cost of education is very high since their 

children’s preference to find places in countries such as 

Australia, UK and USA.  

As per the literature and discussion held with the sellers, 

families that motivated for education tends to migrate 

Colombo suburbs from remote areas of the country. Such 

families are seeking temporary accommodation in lower 

middle income housing initially. Some of them stay in 

Colombo permanently while some are returning to original 

places after children’s education. This situation is different 

in middle income housing market. Sellers; the middle 

income housing owners’ motive relates with migration from 

Colombo to major global cities. Therefore, final transaction 

price of this market is determined considering the migration 

plan of the children or person for the particular purpose. In 

other words, migration plan is a major price determent 

factor in the secondary middle income housing market in 

Colombo. The migration plans include dates of university 

admissions, visa process and conditions, cost of courses and 

other expenditures etc. Accordingly, the study noted that the 

buyers in this market enjoy more bargaining power and able 

to reduce the price as well in case of urgent migrants. 
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Contrary, in case of unurgent migrants, buyers are unable to 

bargain and selling time is very long.   

This situation of the secondary housing market generates 

very pathetic social issues as well. Some of house selling 

parents stated that “it is somehow needed to cover the cost of 

universities of the son”, “we will find a rental house after 

selling our house”, we will find a small house latter”. This 

way, it is clear that the parents are motivated to sell their 

houses without real will. So they are disappointed due the 

motive of selling their houses.  

Another particular observation noted from the sellers’ point 

of view about the buyers’ views is an important insight. 

Interviewed sellers stated that the potential buyers prefer to 

the secondary market, particularly for houses to be sold by 

families for migrating purposes than brand new houses in 

the primary market. They opened their views further and 

revealed the reason for that as the buyers’ concern about the 

quality of construction of brand new houses in the primary 

market is not positive. Instead the buyers tend to guess that 

the housing owners in the secondary houses maintain a 

quality life and accordingly they have constructed houses 

under their supervision for their private living. This means 

that the buyers believe that families migrated having sold 

their houses, which are built for their living and therefore 

quality of such houses is high. In other words, this implies 

another severe situation about the quality of houses in the 

primary market.      

VII. CHARACTERISTICS OF AGENTS/BROKERS  

It was noted that brokers are engage in bother primary and 

secondary house market in an unorganized way. Out of 

interviewed persons, 04 were brokers. Full time brokers are 

also engaged informally. Majority are part time brokers. 

Their general education level is low and none are 

professionally qualified. The brokers background is further 

elaborated under the selling strategies as described below.     

VIII. SELLING STRATEGIES  

The houses belongs to the sample were advertised property 

websites and/or week-end public newspapers. Some of 

house owners have requested brokers not to involve with 

them. All of such owners have two opinions. One is that 

they do not like/need to pay a broker fee which is a huge 

amount (03%) for them. Other opinion is critical one that 

relates with the trust of the brokerage sector. Some of house 

owners’ views are that brokers are “not trustworthy”, they 

are “trouble makers”, they try to “keep additional amount of 

money in their hand”, and “they do unnecessary 

interference”. In fact, even the secondary market is not 

producing quality houses as the primary market produces (in 

luxury houses market) do, price levels are set as per the 

price set in the primary market.  

In countries like Singapore and Malaysia, secondary (resale) 

market, house prices react positively and significantly to 

new supply [4]. This means that the secondary market can 

follow the action of the primary market and vice versa. 

However, this is not similar to the Colombo secondary 

housing market as both primary and secondary housing 

markets are not so similar to such countries. Yet, the 

secondary housing market is severely affected by primary 

and secondary land markets in Colombo. The price 

formation of secondary housing market is affected adversely 

by the land market prices in many countries where market 

mechanism has problems [9], [10]. In this study on Colombo 

secondary market, sellers pointed out the “higher land price” 

as the key factor for the higher price for their houses even 

though such houses are in very low in quality and old.  

Other important aspect to be noted that the sellers and 

brokers of the secondary housing market in Colombo are 

emphasizing the fact that the “purchasing of a house is an 

investment”. Therefore, they influence to set a higher price 

and potential buyers are convinced the fact of inevitability 

of houses. This insight fact is very powerful as it is evident 

that the sellers of the secondary market is not serious about 

the present situation of the houses in terms of the quality, 

maintenance etc. A team of researchers [2] also identified 

this phenomenon in their study and stated as rising prices 

can lead to further demand increases as housing is a 

consumer as well as an investment good.  

This investment motive is seen in housing market when the 

financial facilities are sufficiently available. A study done in 

Poland based on primary and secondary housing market 

during a decade period identified that the most likely buyers 

on the secondary market are first-time buyers with little own 

capital, use large mortgage [12]. The same situation is noted 

in this particular study in Colombo that all the sellers and 

brokers revealed that buyers are capable to pay less than Rs 

5 million in cash and the balance to be covered by mortgage 

loans. In fact, this sample covers the price range between Rs 

15 million and Rs 25 million. That means everyone is 

seeking mortgage finance for the transaction. The buyers 

expect higher capital value than amount of the loan 

settlement.  

IX. CONCLUSION  

This study examined socio-economic insight of the 

secondary housing market in selected areas of Colombo 

suburbs. Purposive sample of 50 house owners (and some 

brokers), who are motived to sell their owned houses were 

interviewed and such houses were observed for the data 

collections.  

Low quality of available houses in the market and some 

hidden socio-economic insights in connection with the 

selling of houses were revealed. Families belongs to the 

middle income class tend to sell their houses to collect funds 

for their children’s education in foreign countries. Due to 

this critical financial strategy for educational goals, some 

parents have to face lot of difficulties as well. They are 

going to loss their freehold properties that they developed 

with many difficulties during their life; some parents will 

have to live in rental houses or small places after selling of 

their owned houses. So, their economic and social life will 

be in highly problematic along with this selling decision. 

However, due this social insight of the selling of houses, 

buyers have more bargain power in the market.    

Also, housing brokerage sector in the secondary housing 

market is very informal and unorganized. Buyers trust on 

the brokers is very low.    
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Abstract--When we choose to evaluate educational outcomes it 

is important to understand the use of testing and assessment, and 

what impact testing and assessment can have on students and 

societies. This assignment will address the issues of the Chinese 

National English test (CET4) in terms of validity, reliability, 

washback and the implications for teaching and learning. The 

structure of this article will be divided into five parts. The first part 

discusses the general background of the CET4 exam by looking at 

its history, components and marking systems. In the second part, 

the reliability of the CET4 will be analysed. In the third part, the 

validity of the CET4 will be addressed. And in the fourth part, the 

washback of the CET4 exam will be examined, and at the final part, 

implications of the CET4 would be explored.   

 

1. Introduction 

When we choose to evaluate educational outcomes it is 

important to understand the use of testing and assessment, 

and what impact testing and assessment can have on 

students and societies. This assignment will address the 

issues of the Chinese National English test (CET4) in terms 

of validity, reliability, washback and the implications for 

teaching and learning. The structure of this article will be 

divided into five parts. The first part discusses the general 

background of the CET4 exam by looking at its history, 

components and marking systems. In the second part, the 

reliability of the CET4 will be analysed. In the third part, the 

validity of the CET4 will be addressed. And in the fourth 

part, the washback of the CET4 exam will be examined, and 

at the final part, implications of the CET4 would be 

explored.   

CET4 is a Chinese national English examination set out 

by the Ministry of Education of the People’s Republic of 

China almost twenty years ago and it is administered by the 

National College English Testing Committee, with the 

purpose of assessing and testing the non-English major 

university students’ English proficiency. The test criteria are 

based on the College English Syllabus designed by the 

Education Department which is used to guide the university 

English teaching. The test has four main parts: The first is 

writing; the second part is listening; the third is reading 

comprehension; and the fourth part is translation. In the year 

2016, the exam included an oral English test, but since this 

was not compulsory for students to attend, and there have 

not yet been any studies of the oral test, this component will 

not be discussed in this article. According to its syllabus, the 

CET4 exam aims to: 1) measure university students’ English 

ability, 2) enhance the implementation of the College 

English Curriculum Requirements, and 3) provide feedback 

for English teachers and university students to improve their 

teaching strategy and learning skills. The materials of CET4 

are chosen from original dialogues, radio contents, 

newspapers, magazines, books and journals in English.  

With the economic development and China’s opening-up 

policy, English language has become an essential tool for 

China to communicate with the rest of the world. Because a 

high English level is required to secure a good job, the 

Chinese students’ English competence has become the 

centre of the Chinese university education. Thus the CET4 

test has become an important tool to evaluate Chinese 

students’ English level and is the basic requirement for 

Chinese university students to attain a degree or to secure a 

job. The CET4 now has a great impact on English language 

teaching and learning during the class with its abundance of 

test takers and its influence on students’ future. The CET4 

even has direct effects on the whole system of Chinese 

English education, and in addition, the test exerts much 

social influence because many companies require the 

students to pass CET4 as a basic hiring requirement. 

Therefore it is important to explore a wide range of issues in 

order to form an in-depth understanding of the CET4 exam.  

2. Components: 

The CET4 is designed to test Chinese college students’ 

English proficiency, but there is no pass or fail after the test, 

instead there is a report about the scores for each section. 

The total score is 710, with the writing section is 142 points, 

the listening section consisting of a possible 249 points, the 

reading section is 249, while the translation section is 70 

points.  The four sections are next discussed separately 

according to the CET4 syllabus.  

2.1 Writing 

Students have 30 minutes to finish the writing section 

which contributes to 15% of the total score. Normally the 

requirement of the total word count is 100-120 words. 

Students are to write a short article according to the given 

topic or a picture. The aim is to test students’ ability to 

express their ideas in English without any major grammar 

mistakes and misspellings.  

2.2 Listening Comprehension 

This section requires students to complete within 25 

minutes and accounts for 35% of the total score. It contains 

three parts: Section A has 7 short news items, Section B 

contains 8 dialogues and Section C requires listening to 

several short passages. The purpose of this section is to test 

students’ listening skills such as finding the useful 

information from the dialogues which are from the everyday 

social context and grasping the main idea from the short 

passages.  

2.3 Reading Comprehension 

This section accounts for 35% of the total score and 

consists of three parts: one Cloze test, one long passage, two 

short passages. Students need to finish this part in 40 

minutes. The articles are all chosen from a wide range of 

social context. The purpose of this part is to test whether the 

students have the ability to understand the sentences, to 
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make a judgment or deduction based on the articles, and to 

complete the tasks with both accuracy and speed.  

2.4 Translation 

The translation section requires students to only translate 

from Chinese into English and accounts for 15% of the total 

score.  This section requires students to complete the 

translation within 30 minutes. The translation contents cover 

areas of Chinese history, culture and economy. This section 

tests not only students’ translation skills, but also tests their 

English vocabulary of Chinese society and history.  

3. Reliability 

3.1 Theoretical background 

Reliability means that the score obtained from one test in 

varied situations is similar or consistent, thus the more 

similar the scores, the more reliable we could say the test is 

(Hughes 2003). Reliability can be defined simply as 

accuracy or consistency in a test, which also means a test 

can consistently measure whatever it has set out to measure 

(Willmott, Nuttall 1975). Ebel (1991) describes reliability as 

being “accurate, reproducible and generalizable to other 

testing occasions and other similar test instruments”. There 

are four types of consistency which William (1992) 

indicates as test-retest reliability, mark-remark reliability, 

parallel forms reliability, and split-half reliability. Test-

retest reliability looks at whether the score would be the 

same if the same student were to re-take the exam. The 

mark-remark reliability means whether the tests were given 

by another examiner, the results would be the same. The 

parallel forms reliability means if the students were given a 

similar exam, whether the score would be the same. The 

split-half reliability means that if the test is divided into two 

parts, whether the scores of two parts could be correlated.  

3.2 The CET4’s Reliability 

In order to study the reliability of the CET4, first we will 

look at the approach of the reliability coefficient which is 

used to test the degree of reliability. The National College 

English Test Committee conducted a 3-year project from 

1995 to 1998 with the British Council, and Yang (1998) 

concluded that the CET4 has a reliability coefficient of 0.9, 

which is considered a very high reliability. Yet, further 

studies are needed to confirm the high reliability coefficient 

of CET4. The high reliability of CET4 is also supported by 

Dongqing (2005) who states that the larger the bank of 

examination questions, the more reliability a test could have; 

thus the CET4 test has a good reliability in this aspect  with 

its large examination questions bank. . He also indicates that 

the CET4 test could guarantee the CET4’s reliability, 

because it could test students’ comprehensive English ability 

by requiring students to finish test which covers listening, 

reading, writing and translation within 125 minutes. 

Dongqing (2005) also points out that in the years from 

2000-2004, the single-choice question, which could be 

graded by computers, accounted for 75% of the total 

questions. So it makes the CET4’s reliability very high 

regarding the grading objectivity. In addition, Dongqing also 

points out that before CET4 publishes the final results, the 

results have to undergo a long process of data processing, 

analysing and making corrections of the human grading 

error. This intensive process would further guarantee the 

reliability of the CET4 in terms of marking.  

Second, another important concept to test the reliability of 

the CET4 is to study the performance of the students from 

occasion to occasion (Hughes 2003).  The data provided by 

CET4 national commission shows that during June 2006, 

December 2006, and June 2007, the national percentages of 

students in those tests were 19.2%, 28.2% and 26.4% 

respectively. The percentages for students in Beijing in the 

same year were 32%, 43.1% and 41.2%, thus we can see 

that the students’ performance was relatively stable and the 

reliability was within the range. Also in a study made by 

Yang (2003) who collected the scores of students in the year 

1996, 1997 and 1998 from two sample universities, it was 

found that during those three years the percentages of 

University A were 86.5%, 93.2% and 94.05%, and the 

University B the percentages were 22.7%, 22.75% and 

22.94%. From the percentages, we can see that performance 

of students remained stable. 

Third, according to Hughes (2003), clear instructions also 

contribute to the reliability of a test, and the test items 

should be unambiguous. The CET4 has done well in this 

regard, for example, in order to avoid misunderstanding, the 

instructions on the answer sheets are given in Chinese to 

direct students to write their answers at the right place. On 

the exam paper, the instructions are given in English to 

provide the specific information about time and to explain 

what the students need to do in each section.  

There are still some concerns about reliability regarding 

certain sections of CET4, especially the listening part. One 

example is a study conducted by Liangqiu (2006), a Kuder-

Richardson 21 equation which is a measure of internal 

consistency reliability that was employed to study the 

reliability of the CET4 listening comprehension testing item. 

The result is -0.14 which means the scores from the test are 

unstable and the reliability of the listening comprehension 

testing item is low.  The reasons of this, according to the 

author, are that firstly there is the flaw of the multi-choice 

question, which could only reflect students’ language input 

skills and not their language output skills. And sometimes 

the right answers were speculated by the students, not by 

students’ language knowledge. Second, the listening part of 

CET4 is in a single form of listening to a recorded tape, and 

as there is a time limit, students do not have time to process 

the listening material and make full understanding of it. So 

the test is actually testing the students’ ability of short 

memory, not their English listening ability, which has made 

the reliability of the CET4 listening quite low. In addition, 

the listening part is often played by a tape within different 

examination environment and atmosphere, the quality of the 

sound and the students’ psychological state can all influence 

the reliability of the listening test.  

From above, we can see that even though CET4 test has 

done well regarding the test reliability, there is still much 

room for improvement in the listening section. There should 

be a more detailed study on the reliability of the CET4’s 

other sections.  

4. Validity  

4.1 Theoretical background 

The validity looks at whether the test could fit the purpose 

of the examination and is concerned if the findings actually 
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measure what is intended to be measured (Fulcher, 

Davidson 2006). There are different kinds of validity 

according to William (1992) and they are face validity, 

content validity, descriptive validity, predictive validity, 

concurrent validity, criterion-related validity, intrinsic 

validity, convergent and discriminant validity, curricular 

validity, instructional validity, construct validity and 

backwash validity. Hughes (2003) notes that construct 

validity could be used to refer to the general concept of 

validity, and the concept of construct validity could be used 

to interpret a language test score as indictors of the test-

takers language abilities.  

4.2 The CET4’s Validity 

In order to check the validity of CET4 a study was 

conducted by Yang and Weir (1998) through methods using 

comparison tests and large-scale surveys, and they 

concluded that CET4 is of high validity. In their study, 92% 

of the teachers believe CET4 reflects students’ actual 

English proficiency levels, 86% of them think the test 

contents are reasonable. This research was sponsored by the 

CET4 national commission, so further independent studies 

should be conducted to back up this result. 

According to Hughes (2003), there are two factors that 

are needed to assess the validity of a test: first, the content of 

the test can demonstrate the language skills; second, the 

scores of the test can properly match and show the 

candidates’ language abilities.  On the content aspect: in the 

contents of the CET4 syllabus there are very clear and 

detailed specifications about which language abilities and 

skills should be tested. For example, in the listening section, 

test-takers should distinguish the pronunciations, accents 

and understand the meaning of the conversations; they also 

have to choose the right answer while identifying the 

information from the conversation or the passage. In the 

reading section, the test-takers need to finish the reading of 

1228 words within 20 minutes, and they also have to grasp 

and find the meaning from the passage to answer the 

questions. In order to do this, they need to use the reading 

skills of scanning and skimming, which is one of the test 

requirements in the syllabus. On the test score system aspect: 

the way of CET4’s scores reporting is that four score 

sections correspond with the four different components of 

the test. This can effectively inform a candidate of his 

English language strengths and weaknesses. For example, it 

can show some students that they have a good level of 

English in listening and reading, while having an average 

level of writing and translating. Overall, the method of 

scores reporting provides a valid way of assessing test-

takers’ language abilities. 

But there are also some criticisms about the reading 

section of the CET4’s validity. As reading is the heaviest 

part of the CET4 test, the validity of this part is especially 

important. For example, when Ling (2008) did a study on 

the validity of the CET4 reading comprehension, two 

questions emerged: first how to control the number of the 

difficult sentences and how to measure the reading speed; 

second, why do the contents of the reading material only 

focus on certain disciplines or certain fields? For example, 

in the CET4 exams of 1997-2002, since all the reading 

materials were focused on science and bio-medical this may 

pose a disadvantage to some students who are not majored 

in those two subjects. Furthermore, the contents of the 

reading material are not diversified enough. Most types of 

the materials are of the argumentation and narration formats, 

whereas the type of expository content is missing from the 

test, all of which makes the test design not very scientific. 

In summary, the validity of the CET4 is relative good, 

considering the test contents and scoring system. The 

reading section may need further improvement and there 

may need to be more research articles that study the validity 

of each section of the CET4 in detail in the future.  

5. Washback 

Washback refers to the impact of the test on teaching and 

learning. Elwood (2001) has stated that testing and 

assessment could have the power to influence what should 

be taught and learned, and how it should be taught and 

learned. The power and influence could be both beneficial 

and detrimental to curriculum design and to students. 

Messick (1996) defines the term washback as the influence 

of introducing tests and the use of a test on the teachers and 

learners who may become encouraged or discouraged about 

learning. For example, if a language test does not have a 

speaking section, then it is possible that the practice of 

speaking will be ignored in the class. In the following 

paragraphs, positive impact and negative impact would be 

discussed separately.  

The positive washback impact: It has been twenty years 

since the CET4 exam was first established, and this exam 

has played a positive role in improving the national English 

teaching and learning in China. It promotes the importance 

of the English class within the Chinese universities. In Ren’s 

(2011) study, the author pointed out that the most important 

positive effect is that students’ motivation to learn English 

was driven by the exam. In the author’s survey, 65.7% of 

teachers and students hold the view that CET4 drives 

students to learn vocabulary and grammar.  Because of the 

CET4 exam, students who were fond of English or disliked 

the English language, all have to work hard on learning 

English. For example, with regards to the writing section, in 

the article A survey on Washback Effect of CET4 Writing 

Assessment, the authors found that 55% of teachers and 

students believe that the CET4 exam has made teachers and 

students attach more importance to writing; 53% of them 

believe that the exam could improve students’ enthusiasm 

for English writing after class.  

The CET4 has great influence on curricular planning and 

teachers’ instruction (Chen 2007). Since the CET4 exam is 

introducing more and more comprehensive topics and 

content, teachers now teach English from the perspective of 

genre, context and culture. This helps to improve students’ 

language understanding so that they will not need to just 

remember the vocabulary and grammar, which has gained 

great benefit to Chinese students. In the Hai-Yan’s (2009) 

study on CET4 Washback, the author indicates that the 

CET4 requires teachers to put more emphasis on listening, 

writing and translation skills as a priority, thus to gain the 

ability to use these skills requires more practice. The 

traditional teacher-centred teaching methods have to be 

changed into a more student-centred teaching mode, which 

allows students to practice more and be actively involved in 

the class. Taking listening and reading tests as an example - 
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the test covers a range of topics which require students to 

prepare by listening and finding different listening materials 

by themselves after class. In the reading test, because of the 

variety of the reading material, students need to find 

different topics of reading materials from different channels. 

They would not only participate more within the class, but 

they would also spend more time after the class.   

To conclude, the CET4 test could push students to spend 

more time on English, and lead towards the change of the 

teaching focus during the class. According to the study 

made by Wang (2005), there are 70% of the teachers who do 

not think abandoning the CET4 is a good idea for Chinese 

Universities because, as a whole, it has brought a positive 

effect on English teaching.  

The negative washback impact: The CET4 has 

restricted students’ interest in English studying interest and 

teachers’ teaching strategy. For example, a survey was 

conducted by Qing, Y and Yin, T (2007) on Washback 

Effect of CET4 Writing Assessment, and the authors 

indicate that since the CET4 writing section requirement has 

a word limit and a standard grading requirement, it restrains 

students’ passion for writing and the strategies of teachers. 

An example of this is in the CET4 argumentation writing 

section where the words limit is only 100-120 words, 

making it extremely difficult for students to fully discuss 

their ideas. According to the author’s survey, 53% of 

students believe that the reason why they do not have 

interest in English writing is that since CET4 writing test 

has a template to follow, they do not need to be creative. 

There are 67% of students who consider the only reason for 

learning English writing is to prepare for the CET writing 

exam. Also in the survey, 74% of teachers hold the opinion 

that the CET4 writing test has disturbed their teaching 

because teachers have to give students CET4 training before 

they take the exam. Some students even stop their studies on 

other subjects to make time to prepare for their CET4 exam, 

as Wang (2005) discovered, study time that was meant for 

their other courses. The CET4 also placed pressure on 

students, which according to Wang (2005), 19% of students 

describe the CET4 as a “nightmare”. Even though the 

author’s survey scale is not very large, we could still see that 

the CET4 exam has influenced the English teaching and 

learning, which makes it deviated from a scientific English 

education method.  

According to Ren’s (2011) study, 65.7% of teachers 

indicate that because of the impacts of the CET4, the 

textbooks are being developed under the Syllabus of the 

CET4. In the classroom, the teaching is focused around how 

to employ the techniques of passing the CET4. For example, 

88.6% of teachers in the study would teach the techniques of 

multiple choices and dictation, which is used in the CET4 

exam during the class; 94% of teachers would test students 

on the CET4 exam skills in the final examinations. In the 

CET4 writing task students are required to write an 

argumentative essay; 85.7% of teachers in the study also 

asked the students to practice the argumentative essay 

during the class. While in the classroom assessments, the 

techniques which CET4 never uses are being taught much 

less. What is more, passing the CET4 has become a major 

criterion for evaluating a teacher’s teaching quality, so the 

objective of classroom teaching is not to improve English 

language proficiency, but to pass the test. For example, 

teachers may narrow the content in the textbooks down to a 

focus on the skills which would be tested by the CET4 exam. 

As well, teachers would sacrifice their English class time to 

use it for teaching examination skills and thus abandoning 

the normal English knowledge.  

To make a conclusion about the washback section, from 

the students’ side the washback has more positive effects 

because it makes students spend more time on English, even 

if they are not from an English major. But from the teaching 

of English education side, the washback brings more 

negative effects because of the pressure on the rate of 

students passing the exam forces teachers to sacrifice their 

class time to train the students how to pass the exam, which 

could also lead students to lose interest in studying English.  

6. Implications for Teaching and Learning 

CET4 has promoted and has even led the reform in 

English teaching and learning in China. The examination is 

always pointing a direction and standard for English reading, 

writing, listening and translation in Chinese English 

education. Even though not many studies have been done to 

research the implications, but many teachers still follow the 

CET4 examination outline construction to develop their 

class designs.  

As the the CET4’s writing test topic is becoming 

diversified, teachers of English have adjusted their teaching 

designs in the English writing class to combine writing with 

other skills. Xiao (2014) notes that teachers of English often 

use reading and listening materials topics to trigger 

discussion between students and to inspire and promote their 

interest in writing. A mode of integrated writing was 

developed by Xiao (2014) so that students could practice 

English writing based on short listening and reading 

materials which helps them improve their understanding of 

the topic and enhance students’ logic in writing. This reform 

is meaningful within the English writing class since teachers 

can combine listening, reading and writing together, which 

improves students’ comprehensive abilities.  

Regarding the listening section of the CET4, many 

students have an understanding of the single word, but they 

could not comprehend the meaning of a whole sentence or 

paragraph. Fen (2012) points out that teachers should not 

only teach students basic language skills, for example, tones, 

vocabulary and grammar, but they also need to help students 

learn the embedded culture within a conservation because 

the cultural differences can become a barrier for students to 

understand the listening materials. The suggestion of Fen is 

reasonable, that the introduction of western culture into a 

class would markedly help students to improve their 

listening comprehension.  

Recently, in the CET4 translation section, the CET4 test 

has changed the sentence translation into a paragraph 

translation, which sends out an important signal that 

students should focus on English practical usage.  To meet 

this challenge, Rong (2016) suggests that lexical chunks 

should be introduced in the translation class. Using the 

lexical chunks could save students’ time and increase the 

speed of their translation process by using existing lexical 

chunks they have remembered. Thus teachers of English 

should have the awareness to teach students lexical chunks 
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that are related to China society when they teach a 

translation course.  

The implications of CET4 within an English class in 

China requires more study by teachers of English. Yet due 

to the fact that English teaching is overly focused on 

teaching there is not much study that has been done by local 

English teachers. General English teachers need 

encouragement and time to research and study more to help 

improve the English teaching and learning standard in China.  

7. Conclusion: 

The CET4 has been heavily criticised because it has led to 

utilitarianism within English teaching and learning. This has 

attracted the Education Ministry’s attention, and recently it 

has rectified its policy. The main idea of the new policy 

document includes: first, it is important to know the 

character of CET4; in addition, the evaluation of students’ 

English level should be conclusive as well as diagnostic and 

formative. CET4 is a national English testing exam, thus it 

should serve the purpose of English teaching, and be based 

on the needs of the University English pedagogy. The exam 

should follow the National English Curriculum, issued by 

the Ministry of Education to effectively make an assessment 

of the process and results of the English teaching. Second, 

the policy should lead the social environment and public 

opinion to the right way. For example, the universities and 

employees should avoid blindly asking students to pursue 

CET4 examination. The assessment of university students’ 

English level should be diversified. For example, the CET4 

test is gradually focusing more on interactive features which 

emphasises on Listening; Speaking; Reading; Writing; 

Translation.  

This is a right move because it is necessary for 

Universities to give an evaluation of students depending on 

their majors and the objective situations. The CET4 exam 

should combine with teaching objectives and methods to 

give students a comprehensive evaluation. Making a correct 

CET4 exam policy is good for the English teaching and 

learning, in addition, it could also lead the teaching and 

testing in a right direction.  

When the assessment and testing is discussed, many 

concepts would be brought up, such as validity, reliability, 

social impact, the impact of assessment and testing on 

learning. This paper has focused on reliability, validity, 

washback, and implications for teaching and learning.  Even 

though with the studies, it shows that CET4 has a very high 

reliability. The test still needs to improve in certain sections; 

an example is the listening section where studies have 

shown there is instability and certain flaws. It could be seen 

that the reliability and validity are very high in the CET4, 

but more independent studies should be made to confirm the 

result in CET4. The washback of the CET4 has a significant 

effect on teachers and students as it motivates students to 

learn English and guides teachers to change their teaching 

style, but it also limits students’ English learning interest 

and teachers teaching strategy. As a whole, the CET4 brings 

more positive effects than negative effects, but if we could 

make an improvement on the negative part, CET4 would be 

better.  As one of the most important English tests in China, 

CET4 has played a more and more significant role in 

selecting candidates for study and work aboard. The 

implication on learning and teaching is huge in English 

education in China. It brings many changes in the English 

class every year regarding the change of the test contents.  

In summary, the CET4 has positive and negative effects 

on China’s English language education.  But all in all, the 

advantages could overweight the disadvantages. It is  

valuable to have CET4 test in China’s English education.  

But it is unfortunate for teachers and students that not many 

studies have been conducted in CET4. Since there are few 

research papers in this area of study, this paper could not 

give a comprehensive overview of the CET4 test. We would 

hope that in the future, the study of the CET4 will attract the 

attention of more scholars internationally. These future 

studies would help to improve the CET4’s reliability and 

validity, which are the essential aspects of testing and 

assessment.  
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Systematic Evaluation of Convolutional Neural
Network on Land Cover Classification from

Remotely Sensed Images
Eiman Kattan, Hong Wei

   Abstract—In using Convolutional Neural Network (CNN) for
classification, there is a set of  hyperparameters available for the
configuration purpose. This study aims to evaluate the impact of a
range of parameters in CNN architecture i.e. AlexNet on land cover
classification based on four remotely sensed datasets. The evaluation
tests the influence of a set of hyperparameters on the classification
performance.  The parameters concerned are epoch values,  batch
size, and convolutional filter size against input image size. Thus, a
set of experiments were conducted to specify the effectiveness of the
selected  parameters  using  two  implementing  approaches,  named
pertained and fine-tuned. We first  explore the number of  epochs
under several selected batch size values (32, 64, 128 and 200). The
impact of kernel size of convolutional filters (1, 3, 5, 7, 10, 15, 20, 25
and 30) was evaluated against the image size under testing (64, 96,
128, 180 and 224), which gave us insight of the relationship between
the size of convolutional filters and image size. To generalise the
validation, four remote sensing datasets, AID, RSD, UCMerced and
RSCCN, which have different land covers and are publicly available,
were used in the experiments. These datasets have a wide diversity
of input data, such as number of classes, amount of labelled data,
and  texture  patterns.  A  specifically  designed  interactive  deep
learning GPU training platform for image classification (Nvidia Digit)
was employed in the experiments. It has shown efficiency in both
training and testing.  The results  have shown that  increasing the
number of  epochs leads to  a  higher accuracy rate,  as  expected.
However, the convergence state is highly related to datasets. For the
batch size evaluation, it has shown that a larger batch size slightly
decreases the classification accuracy compared to a small batch size.
For example, selecting the value 32 as the batch size on the RSCCN
dataset achieves the accuracy rate of 90.34 % at the 11th epoch
while decreasing the epoch value to one makes the accuracy rate
drop to 74%. On the other extreme, setting an increased value of
batch size to 200 decreases the accuracy rate at the 11th epoch is
86.5%, and 63% when using one epoch only. On the other hand,
selecting  the  kernel  size  is  loosely  related  to  data  set.  From a
practical point of view, the filter size 20 produces 70.4286%. The last
performed  image  size  experiment  shows  a  dependency  in  the
accuracy  improvement.  However,  an  expensive  performance gain
had  been  noticed.  The  represented  conclusion  opens  the
opportunities toward a better classification performance in various
applications such as planetary remote sensing.

  Keywords—CNNs, hyperparamters, remote sensing, land cover,
land use
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Outdoor Testing of Senergy Nanocomposite Solar
Water Heater Prototypes

Adrian Pugsley, Aggelos Zacharopoulos, Mervyn Smyth, Jayanta Mondol

   Abstract—European Directives require member states to reduce
CO2 emissions by 20%, increase the share of renewable energy to
20%,  achieve  energy  savings  of  20% and  mandate  that  all  new
buildings must be “nearly zero energy”, by 2020. Solar water heating
collectors  are  cost  effective  and  well  suited  to  integration  into
building envelopes (facades and roofs) to provide heat for direct use
inside the building. Senergy building integrated solar collectors aim
to offset traditional roofing elements at reduced cost by utilizing
polymer  materials.  Carbon  nano-tubes  can  be  added  to  polymer
materials  to  improve  their  thermal,  optical  and  mechanical
properties. This paper presents the methodology and results of solar
thermal  collection  efficiency  tests  on  an  outdoor  demonstrator
consisting of an array of Senergy collectors coupled to a domestic
hot  water  heating  system.  Results  are  evaluated  by  comparing
performances  against  relevant  benchmarks  such  flat-plate  and
evacuated  tube  solar  water  heaters  to  enable  subsequent
technoeconomic  analysis  to  be  undertaken.

  Keywords—Outdoor  testing,  Nanocomposite,  Polymeric  solar
collector, Solar water heater
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Sustainability in Retaining Wall Construction with
Geosynthetics

Sateesh Kumar Pisini, Swetha Priya Darshini, Sanjay Kumar Shukla

   Abstract—This  paper  seeks  to  present  a  research study on
sustainability in construction of retaining wall using geosynthetics.
Sustainable construction is a way for the building and infrastructure
industry to move towards achieving sustainable development, taking
into  account  environmental,  socioeconomic  and  cultural  issues.
Geotechnical engineering, being very resource intensive, warrants
an environmental sustainability study, but a quantitative framework
for assessing the sustainability of geotechnical practices, particularly
at the planning and design stages, does not exist. In geotechnical
projects, major economic issues to be addressed are in the design
and construction of  stable slopes and retaining structures within
space constraints. In this paper, quantitative indicators for assessing
the environmental sustainability of retaining wall with geosynthetics
are compared with conventional concrete retaining wall through life
cycle assessment (LCA). Geosynthetics can make a real difference in
sustainable construction techniques and contribute to development
in developing countries in particular. Their imaginative application
can result in considerable cost savings over the use of conventional
designs and materials. The acceptance of geosynthetics in reinforced
retaining  wall  construction  has  been  triggered  by  a  number  of
factors,  including  aesthetics,  reliability,  simple  construction
techniques, good seismic performance, and the ability to tolerate
large deformations without structural distress. Reinforced retaining
wall  with geosynthetics is the best cost-effective and eco-friendly
solution  as  compared  with  traditional  concrete  retaining  wall
construction.  This  paper  presents  an  analysis  of  the  theme  of
sustainability applied to the design and construction of traditional
concrete  retaining  wall  and  presenting  a  cost-effective  and
environmental solution using geosynthetics.

  Keywords—sustainability, retaining wall, geosynthetics, life cycle
assessment
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Abstract—Land-cover and land-use change information is 

important because of its practical uses in various applications, 

including deforestation, damage assessment, disasters monitoring, 

urban expansion, planning, and land management. Therefore, 

developing change detection methods for remote sensing images is 

an important ongoing research agenda. However, detection of 

change through optical remote sensing images is not a trivial task 

due to many factors including the vagueness between the 

boundaries of changed and unchanged regions and spatial 

dependence of the pixels to its neighborhood. In this paper, we 

propose a binary change detection technique for bi-temporal 

optical remote sensing images. As in most of the optical remote 

sensing images, the transition between the two clusters (change and 

no change) is overlapping and the existing methods are incapable 

of providing the accurate cluster boundaries. In this regard, a 

methodology has been proposed which uses the fuzzy c-means 

clustering to tackle the problem of vagueness in the changed and 

unchanged class by formulating the soft boundaries between them. 

Furthermore, in order to exploit the neighborhood information of 

the pixels, the input patterns are generated corresponding to each 

pixel from bi-temporal images using 3×3, 5×5 and 7×7 window. 

The between images and within image spatial dependence of the 

pixels to its neighborhood is quantified by using Pearson product 

moment correlation and Moran’s I statistics, respectively. The 

proposed technique consists of two phases. At first, between 

images and within image spatial correlation is calculated to utilize 

the information that the pixels at different locations may not be 

independent. Second, fuzzy c-means technique is used to produce 

two clusters from input feature by not only taking care of 

vagueness between the changed and unchanged class but also by 

exploiting the spatial correlation of the pixels. To show the 

effectiveness of the proposed technique, experiments are conducted 

on multispectral and bi-temporal remote sensing images. A subset 

(2100×1212 pixels) of a pan-sharpened, bi-temporal Landsat 5 

thematic mapper optical image of Los Angeles, California, is used 

in this study which shows a long period of the forest fire continued 

from July till October, 2009. Early forest fire and later forest fire 

optical remote sensing images were acquired on July 5, 2009 and 

October 25, 2009, respectively. The proposed technique is used to 

detect the fire (which causes change on earth’s surface) and 

compared with the existing K-means clustering technique. 

Experimental results showed that proposed technique performs 

better than the already existing technique. The proposed technique 

can be easily extendable for optical hyperspectral images and is 

suitable for many practical applications. 

 

Keywords—Burned area, change detection, correlation, fuzzy 

clustering, optical remote sensing. 
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Effectiveness of CAS (Continuous Assessment
System)

Sagar Dahal, Irina Aryal

   Abstract—This paper describes a study which was undertaken to
investigate the teaching mathematics using CAS . As mathematics is
a tricky subject, students face variety of problems in learning and
doing  mathematics.  How  CAS  can  be  used  effectively  to  make
students feel more comfortable in learning mathematics? To find the
answer to this question, the focus was given to the practiced varied
methods like board test, formula test, unit wise presentation, class
work & homework record, PowerPoint presentation together with
regular  assignment  based  on  the  six  core  skills.  This  lead
mathematics joyful learning among students which enhance them
feel comfortable, curious and more participatory subject. Thus, CAS
in Mathematics plays a vital role for developing interest of students
towards maths with joyful learning without being failed in exams.

  Keywords—core skills, comfortable, participatory uplifting
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Some Effective Techniques for Slow Learners
Irina Aryal, Sagar Dahal

   Abstract—This paper focuses onto explore the methods or ways
to teach the slow learning students, so that the methods will help the
students to make their study life easier. However, it is difficult to
find the proved method related to improving slow learning as it is
fluctuated by several factors like teacher, student's behavior, time,
and environment and so on. The kind of problem, a slow learning
student's face in learning & their struggle to learn in the classroom
are analyzed in this paper. There are various methods to know their
level of study like observations in depth, interviews, unit test, oral
test, Board test and terminal examinations and so on. The insightful
understanding of the slow learning student from this research paper
is expected to improve the existing level of study of the slow learning
students  through individual  care,  mentor  system,  repetitions  and
various educational games, encourage (Ignore mistake) and so on.

  Keywords—insightful, interviews, mentor system, slow learning
students
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Abstract—Balamuthia mandrillaris is well known to cause 

fatal Balamuthia amoebic encephalitis (BAE). Amoebic 

transmission into the central nervous system (CNS), 

haematogenous spread is thought to be the prime step, followed by 

blood–brain barrier (BBB) dissemination. Macrophages are 

considered to be the foremost line of defense and present in 

excessive numbers during amoebic infections. The aim of the 

present investigation was to evaluate the effects of macrophages 

alone or primed with cytokines on the biological characteristics of 

Balamuthia in vitro. Using human brain microvascular endothelial 

cells (HBMEC), which constitutes the BBB, we have shown that 

Balamuthia demonstrated >90% binding and >70% cytotoxicity to 

host cells. However, macrophages further increased amoebic 

binding and Balamuthia-mediated cell cytotoxicity. Furthermore 

macrophages exhibited no amoebicidal effect against Balamuthia. 

Zymography assay demonstrated that macrophages exhibited no 

inhibitory effect on proteolytic activity of Balamuthia. Overall to 

our best knowledge we have shown for the first time macrophages 

has no inhibitory effects on the biological properties of Balamuthia 

in vitro. This also strengthened the concept that how and why 

Balamuthia can cause infections in both immuno-competent and 

immuno-compromised individuals. 
 

Keywords—Balamuthia mandrillaris, macrophages, cytokines, 

human brain microvascular endothelial cells, Balamuthia amoebic 

encephalitis. 
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Solar Panel Closed Space Installation Mechanism
Aashutos Kumar

   Abstract—Solar panels installation mechanism and apparatus of
the invention provides a way so that solar panels can be installed
inside  a  building,  hence  eliminating  the  need  for  solar  panel
installations facing the sun light; this would allow more number of
solar panels to get installed in a limited closed space. Further, once
sun rays are used by solar panels, from the final exit point of solar
panels assembly, the sun rays are transmitted to other parts of the
building to illuminate the rooms/building etc.

  Keywords—Natural  Sun  light  for  illuminating  closed  rooms,
buildings,  Solar  Energy,  Solar  Panels  installation  inside
room/basement,  Solar  Panels  Stack
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Abstract—In Indonesia, almost in every dry seasons, there is 

drought with different intensities and areas each year. The negative 

impact of drought usually happens in agriculture land. The worse 

impact of drought is triggering a fire, especially forest fires. 

Therefore, monitoring of drought is very important to do. East 

Kalimantan is one of the provinces in Indonesia where there forest 

fires sparked by drought during the dry seasons. Based on the 

distribution of hotspots in Indonesia, the number of hotspots in 

East Kalimantan reached 537 points in 2015. The purpose of this 

study is to display spatial information on drought-prone conditions 

in East Kalimantan. The spatial information is obtained using 

Temperature Vegetation Dryness Index (TVDI). The TVDI model 

is a drought index which calculated based on empirical parameters 

between Land Surface Temperature (LST) and Normalized 

Difference Vegetation Index (NDVI). On this study, using NDVI 

and LST based on Landsat 8 image in 2015. Furthermore, 

reflectance processing is done to calculate the dryness level, thus 

the final result would be drought index map. 

 

Keywords—Drought, Land Surface Temperature, Normalized 

Difference Vegetation Index, Temperature Vegetation Dryness 

Index.  
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Abstract—Grey infrastructure is an unavoidable part of 

urbanisation that is threatening the local microclimates. Sustainable 

urbanisation requires more green infrastructure in cities such as 

green roofs to minimise urbanisation impacts. The environmental, 

social and economic benefits of green roofs are widely deliberated. 

However, there is still a lack of assessment of the water 

management for green roofs. This paper aimed to assess the 

irrigation management of green roofs in a semi-arid region where 

blue water scarcity is one of the primary challenges in urban water 

management. To determine the appropriate water source and 

growing media for green roofs, an experiment was established at 

the University of South Australia, Australia. This study compared 

the performance of two growing media and three water sources on 

the drainage quality, medium weight and survival rate of potted 

Tussock grass (Poa Labillardieral) - an endemic plant to Australia 

and recommended for green roofs. Three irrigation sources were 

tap water, mixed of wastewater-stormwater, and rainwater. The 

growing media were natural sandy loam soil and Scoria - one of 

the most used commercial growing media for green roofs. The 

drainage quality of these media was tested by analysing leachate 

samples. Medium weight was measured before and after watering, 

and all pots were monitored for their survival rates. Results showed 

that although plant growing development was significantly higher 

in Scoria, the survival rate was lower. For all three water sources, 

EC and pH of the leachate were significantly lower from Scoria 

than the sandy loam soil. However, the mixed of wastewater-

stormwater had the highest EC, and rainwater had the lowest EC. 

Results did not present a significant difference between pH of 

different water resources in the same media. Our experimental 

results found the scoria and rainwater as the best sources of 

medium and water for green roofs. 

 

Keywords—Green smart cities, urban water, green roofs/walls, 

wastewater, stormwater.   
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Abstract—The potential risk of salt leaching through 

wastewater irrigation is of concern for most local governments and 

city councils. Despite the necessity of salinity monitoring and 

management in urban greenery, most attention has been on 

agricultural fields. This study was defined to investigate the 

capability and feasibility of monitoring and predicting soil salinity 

using near sensing and remote sensing approaches using EM38 

surveys, and high-resolution multispectral image of WorldView3. 

Veale Gardens within the Adelaide Parklands was selected as the 

experimental site. The results of the near sensing investigation 

were validated by testing soil salinity samples in the laboratory. 

Over 30 band combinations forming salinity indices were tested 

using image processing techniques. The outcomes of the remote 

sensing and near sensing approaches were compared to examine 

whether remotely sensed salinity indicators could map and predict 

the spatial variation of soil salinity through a potential statistical 

model. Statistical analysis was undertaken using the Stata 13 

statistical package on over 52,000 points. Several regression 

models were fitted to the data, and the mixed effect modelling was 

selected the most appropriate one as it takes to account the 

systematic observation-specific unobserved heterogeneity. Results 

showed that SAVI (Soil Adjusted Vegetation Index) was the only 

salinity index that could be considered as a predictor for soil 

salinity but further investigation is needed. However, near sensing 

was found as a rapid, practical and realistically accurate approach 

for salinity mapping of heterogeneous urban vegetation. 
 

Keywords—WorldView3, Remote sensing, Near sensing, 

EM38, Urban green spaces, green smart cities.   
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Abstract—Continuous improvement of both the quality and 

safety of healthcare system is an important goal in Australia and 

internationally. The intensive care unit (ICU) receives patients with 

a wide variety of and severity of illnesses. Accurately identifying 

patients at risk of developing complications or dying is crucial to 

increasing efficiency of health care. Thus, it is essential for 

clinicians and researchers to have a robust framework capable of 

evaluating the risk profile of a patient. ICU scoring systems 

provide such a framework.  

The Acute Physiology and Chronic Health Evaluation III and 

the Simplified Acute Physiology Score II are ICU scoring systems 

frequently used for assessing the severity of acute illness. These 

scoring systems collect multiple risk factors for each patient 

including physiological measurements then render the assessment 

outcomes of individual risk factors into a single numerical value. A 

higher score is related to a more severe patient condition. 

Furthermore, the Mortality Probability Model II uses logistic 

regression based on independent risk factors to predict a patient’s 

probability of mortality.  

An important overlooked limitation of SAPS II and MPM II is 

that they do not, to date, include interaction terms between a 

patient’s vital signs. This is a prominent oversight as it is likely 

there is an interplay among vital signs. The co-existence of certain 

conditions may pose a greater health risk than when these 

conditions exist independently. One barrier to including such 

interaction terms in predictive models is the dimensionality issue 

as it becomes difficult to use variable selection.  

We propose a scoring system which takes into account a 

dependence structure among patient’s vital signs, such as systolic 

and diastolic blood pressures, heart rate, pulse interval, and 

peripheral oxygen saturation. Copulas will capture the dependence 

among normally distributed and skewed variables as some of the 

vital sign distributions are skewed.  The estimated dependence 

parameter will then be incorporated into the traditional scoring 

systems to adjust the points allocated for the individual vital sign 

measurements. The same dependence parameter will also be used 

to create an alternative copula-based model for predicting a 

patient’s probability of mortality. The copula-based approach will 

accommodate not only a patient’s trajectories of vital signs, but 

also the joint dependence probabilities among the vital signs.  

We hypothesise that this approach will produce more stable 

assessments and lead to more time efficient and accurate 

predictions. We will use two data sets: (1) 250 ICU patients 

admitted once to the Chui Regional Hospital (Kyrgyzstan) and (2) 

37 ICU patients’ agitation-sedation profiles collected at 

Christchurch Hospital, Christchurch School of medicine and  

Health  Sciences, NZ. Both the traditional scoring approach and 

our copula-based approach will be evaluated using the Brier score 

to indicate overall model performance, the concordance (or c) 

statistic to indicate the discriminative ability (or area under the 
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receiver operating characteristic (ROC) curve), and goodness-of-fit 

statistics for calibration. We will also report discrimination and 

calibration values and establish visualization of the copulas and 

high dimensional regions of risk interrelating two or three vital 

signs in so-called higher dimensional ROCs. 

 

Keywords—Intensive unit scoring system, copula, vital sign 
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Lessons Learnt from Moment Magnitude 7.8
Gorkha, Nepal Earthquake

Narayan Gurung, Fawu Wang, Ranjan Kumar Dahal

   Abstract—Nepal  is  highly  prone  to  earthquakes  and  has
witnessed at least one major earthquake in 80 to 90 years interval.
The Gorkha earthquake, that measured 7.8 RS in magnitude and
struck Nepal on 25th April 2015, after 81 years since Mw 8.3 Nepal
Bihar earthquake in 1934, was the largest earthquake after Mw 8.3
Nepal Bihar earthquake. In this paper, an attempt has been made to
highlight  the  lessons  learnt  from the  MwW 7.8  Gorkha  (Nepal)
earthquake.  Several  types  of  damage patterns  in  buildings  were
observed  for  reinforced  concrete  buildings,  as  well  as  for
unreinforced masonry and adobe houses in the earthquake of 25
April 2015. Many field visits in the affected areas were conducted,
and thus, associated failure and damage patterns were identified and
analyzed. Damage patterns in non-engineered buildings, middle and
high-rise buildings, commercial complexes, administrative buildings,
schools  and  other  critical  facilities  are  also  included  from  the
affected districts. For most buildings, the construction and structural
deficiencies  have  been identified  as  the  major  causes  of  failure;
however, topography, local soil amplification, foundation settlement,
liquefaction associated damages and buildings built in hazard-prone
areas were also significantly observed for the failure or damages to
buildings and hence are reported. Finally, the lessons learnt from
Mw  7.8  Gorkha  (Nepal)  earthquake  are  presented  in  order  to
mitigate impacts of future earthquakes in Nepal.

  Keywords—Gorkha earthquake,  reinforced concrete structure,
Nepal, lesson learnt
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Abstract—Hydrothermal synthesis of the two polymorphs of 

the green -[Cu3{3,5-(NO2)2sal2−}2{3,5-(NO2)2sal1−}2 

(H2O)4]·4H2O (1), and the blue -[Cu3{3,5-(NO2)2sal2−}2{3,5-

(NO2)2sal1−}2(H2O)4]·4H2O (2), have been synthesized and 

characterized by elemental analyses, single crystal X-ray 

diffraction, ultraviolet (UV) and infrared (IR) spectroscopy, 

electron spin resonance (ESR) and thermogravimetric (TGA) 

analysis. Crystal structure of (1) and (2) consist of trinuclear Cu(II) 

metal ions and rich in weak O-H···O interactions involving 

coordinated and uncoordinated water molecules. The weak 

interactions results clearly confirmed the different interaction 

arrangements of these polymorphs. The elemental analyses and IR 

spectra confirm their components and polymorph characteristics. 

The visible spectra clearly identify the maximum wavelengths at 

754 and 632 nm of (1) and (2) which are significant enough to 

attribute to the different in crystal colors. Interestingly, the g⊥-

values are 2.09 and 2.07 which are agreement with the square 

planar and the square pyramidal coordination polyhedrons. The 

TGA thermograms showing both complexes are different only in 

the final two steps with the low CuO content. 

 

Keywords—Concomitant copper compound, handedness 

structure, hydrothermal synthesis, trinuclear copper 

dinitrosalicylate compound. 

I. INTRODUCTION 

HE 3,5-dinitrosalicylic acid, (3,5-(NO)2H2Sal), is an 

aromatic carboxylic compound or a dinitro derivative of 

salicylic acid. In such a case, the carboxylic acid can be 

formed as monoanion (3,5-(NO)2HSal
-
) or dianion (3,5-

(NO)2Sal
2-

) which generate not only the monodentate 

carboxylate anion, but also the bidentate monodentate 

carboxylate anion forming the mononuclear or polynuclear 

complexes [1], [2], [3], [4]. Another possible anion type is 

the phenolate anion, which can acts either coordinated 

monodentate or monodentate bridging ligand [1], [2], [3]. 

Then, this ligand is one of the best synthons for the 

construction different assemblies, creating from 

mononuclear complexes to supramolecular metal-organic 

frameworks [5], [6]. This 3,5-dinitrosalicylic acid is to form 

complexes with different metal ions such as Ni
2+

, Co
2+

, 

Mg
2+

 and etc [7]. As known, copper metal is one of the best 

transition metals to form complexes, leading to many 

applications such as magnetic property [3], [8], 

antimicrobial activity [8], and metal-organic framework [5] 

and so on.  
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The copper complexes based on (3, 5-(NO)2H2Sal) have 

been reported as the green complexes [1], or concomitance 

with starting ligands or salts [3]. To the best of our 

knowledge, there is no report on another blue structure.  

 However, the preparation the new complexes is still 

challenging for the many application purposes. In our case, 

we hydrothermal synthesis was use to prepare by varing the 

starting materials, mole ration and etc. to obtain the 

products. Furthermore, many scientific characterizations 

will be applied. 

II. EXPERIMENTAL 

A. Synthesis and physical measurements 

 The reagents and chemicals were used as received 

without further purification. The melting point was 

measured on a Büchi melting point B-540 apparatus. The 

elemental analysis was done by a Thermo Finnegan FLASH 

EA 1112 CHNS analyzer. The Fourier Transform Infrared 

(FT-IR) spectrum was recorded between 400–4000 cm
-1

 on 

a Perkin-Elmer 783 spectrometer using KBr pellets. The 

electronic spectra properties have been studied in a CH3OH 

solution using Shimadzu 1700 spectrophotometer. 

Thermogravimetric data was collected on a Perkin-Elmer 

TGS-2 analyzer in nitrogen gas flow at a heating rate of 10 

°C min
–1

. The sample was heated from 30 °C to 1000 °C. 

The powdered sample EPR spectra were recorded at room 

temperature on the spectrometer Bruker ESP 300, operating 

at X-band equipped with an ER 035M Bruker NMR gauss 

meter and an HP5350B Hewlett–Packard microwave 

frequency counter.  

B. Hydrothermal synthesis of concomitant complexes  

 The concomitant complexes (1) and (2) were prepared by 

using CuCl2∙2H2O (0.64 g, 7.0 mmol) dissolved in 8mL of 

distilled water to ligand 3,5-dinitrosalicylic acid (0.10 g, 1.0 

mmol)  solution dissolved in 8mL of ethanol or in the 7:1 

mole ratio under the continuous stirring to obtain the clear 

solution. Then, this solution was transferred to seal into 23 

mL Teflon-lined stainless steel autoclave, and heated at 

80°C for 24 h in an electric oven. After the solution was 

cooled to room temperature, within a few hours, the green 

crystals were formed with a yield of 35 %, later after the 

blue crystals were formed with 27 % yield. 

C. X-ray Crystallography 

 The crystals of (1) and (2) were mounted on a glass fiber 

with epoxy cement. Data were measured on a SMART 

Bruker APEXII diffractometer using Mo-K( = 0.71073 

Å). Data were collected, processed, and corrected for 

Lorentz and Polarization effects. Empirical absorption 

corrections were carried out using the multi-scan program. 

Absorption corrections were based on multiple scans and 

also applied using SADABS. The structure was solved by 

direct methods with SHELXS-97 and refined by full-matrix 
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least-squares procedures on F
2
 using the program SHELXL-

97. All non-hydrogen atoms were refined anisotropically. 

The hydrogen atoms attached to the aromatic rings were in 

their calculated positions and refined according to the riding 

model. The hydrogen atoms attached to the amino and 

carboxylate group were carefully located from the electron 

different map. The ADDSYM option in PLATON revealed 

no additional symmetry. All packing diagrams were 

produced using the Diamond software program.  

III. RESULTS AND DISCUSSION 

A. Synthesis and crystals of concomitant complexes 

 The preparation of using a hydrothermal synthesis gave 

the product in good yield with totally 62 yield percents. We 

also performed the reaction using the same stoichiometry for 

comparison at 80 C for a day. The resulting products from 

both different preparations were about the same, but the 

standard method resulted in a lower yield ( 42% total). 

Green complex (1) and blue complex (2) are well soluble in 

ethanol and dimethylsulfoxide.  Green complex (1) is more 

soluble in methanol than blue complex (2).  

 

 
 

Fig. 1 The concomitant of green (1) and blue (2) crystals 

 

 

 Although the green complex (1) was the previously 

prepared from copper (II) sulphate with ligand 3,5-

dinitrosalicylic acid in the present of ZnSO4  [2] and 

MnSO4 [2]. Later, case, the reaction of copper(II) sulfate 

with 3,5-dinitrosalicylic acid in presence of nicotinamide 

[3]. For our effort, we simply prepared from the one-step 

reaction between copper(II)chloride dihydrate and 3,5-

dinitrosalicylic acid. The most interesting of our work is the 

concomitant complexs for the first time. These concomitant 

crystals are clear thin plate morphology, but the colors are 

green and blue. 

B. X-ray structure of concomitant complexes 

 The X-ray parameters of complexes (1) and (2) are 

summarized in Table I. The atom with numbering scheme 

and the structure of both complexes (1) and (2) are 

illustrated in Fig. 1. The selected bond and angle parameters 

and the weak interactions are listed in Tables II and III. The 

asymmetric unit of these complexes consist of two Cu(II) 

ions (Cu1 and Cu2), a terminal 3,5-dintrobenzoate ligand 

and as bridging 3,5 dinitrobenzoate ligand, two coordinated 

waters at Cu1 and two lattice water molecules. Cu2 is 

located in the crystallographic inversion center generated the 

molecule of [Cu3{3,5-(NO2)2sal
2−

}2{3,5-

(NO2)2sal
1−

}2(H2O)4]·4H2O as shown in Fig. 2. 

 As seen in Fig. 2, the thermal ellipsoid of O22 is smaller 

than typical sphere shape. This is to confirm the positionally 

disordered and vibration, pointing to the unstable molecules. 

In strictly word, we can concluded that green complex (1)  is 

more stable than blue complex (2) which is is good 

agreements with the previously green complexes [1], [2], 

[3]. 

 

  

 

Fig. 2 The green (1) and the blue (2) with the atom numbering 

scheme and projection on the c axis. 

              
 The structure parameters of the green complex (1) are within the 

range of the blue complex (2) and the previous green complex 

reports [1], [2], [3]. The Cu1 and Cu2 environments are square 

based geometries based on the bond length, bond angle and torsion 

angle parameters. The Cu1 ion coordinates to two carboxylate 

oxygen atoms of terminal ligand, one carboxylate oxygen atom of 

a bridging ligand and two water oxygen atoms, generating five 

coordination square pyramidal geometry with the longer bond 

lengths of the apical O41 (Cu(1)-O (41) = 2.369(9) Å for (1) and 

2.374(8) Å for (2) than the bond lengths of basal O11, O12, O21  

and O31 as listed in Table III.  The environment parameters around 

square based Cu1 are bond distances are within the range of 

1.911(6) – 1.955(5) Å,  the cis angles are 90.7(3) – 95.5(3) and 

the trans angle are 172.3- 173.1, the confirmation of the distorted 

square pyramidal geometry. The Cu2 is a typical square planar 

geometry with the cis angle of 89.0(3) and the trans angle of 

179.99(1). The Cu···Cu distances of 5.210(4) Å for (1) and 

5.231(4) Å for (2) are longer than the previous report [3]. 

 However, there are in the normal range of trinuclear copper 

complexes with salicylate derivatives. [1], [2], [3], [9].  
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TABLE I 

CRYSTAL DATA AND STRUCTURE REFINEMENTS FOR COMPLEXES (1) AND 

(2) 

Complex (1) (2) 

Empirical 
formula 

C28 H24 Cu3 N8 O36 C28 H24 Cu3 N8 
O36 

Formula 

weight 

1239.17 1239.20 

Temperature 296(2) K 296(2) K 

Wavelength 0.71073 Å 0.71073 Å 

Crystal system Monoclinic Monoclinic 
Space group P2(1)/c P2(1)/c 

Unit cell 
dimensions 

a = 10.8146(19) Å, = 

90.00º 

a = 10.8470(3) Å,  

= 90.00º 
 b = 14.214(3) Å, = 

94.538(5)°. 

b = 14.2371(4) Å, = 

94.4690(10) º 

 c = 13.382(3) Å, = 
90.00º 

c = 13.4059(5) Å,  = 
90 º 

Volume 2050.5(6) Å
3

 2063.98(11) Å
3

 
Z 2 2 

Density 

(calculated) 
2.007 Mg/m3 1.994 Mg/m3 

Absorption 

coefficient 
1.678 mm-1 1.667 mm-1 

F(000) 1246 1246 
Morphology Green, plate Blue, plate 

Crystal size 0.28 x 0.20 x 0.16 mm3 0.28 x 0.22 x 0.20 

mm3 

 range  1.89 - 25.82°. 2.73 -25.37º 

Reflections 

collected 

6428 10226 

Independent 

reflections 

3212 [R(int) = 0.0257] 3781 [R(int) = 

0.0374] 

Completeness 

to  = 25.37º 

99.7 % 99.8 % 

Absorption 

correction 

SADABS SADABS 

Max. and min. 

transmission 

0.716 and 0.650 0.716 and 0.650 

Refinement 
method 

Full-matrix least-squares 

on F2 

Full-matrix least-

squares on F2 

Data / 

restraints / 
parameters 

3212 / 0 / 369 3781 / 0 / 364 

Goodness-of-

fit on F2 

1.083 1.020 

Final R indices 

[I>(I)] 

R1 = 0.0839, wR2 = 

0.2485 

R1 = 0.0900, wR2 = 

0.2726 

R indices (all 
data) 

R1 = 0.1078, wR2 = 
0.2732 

R1 = 0.1151, wR2 = 
0.2976 

Largest diff. 

peak and hole 
1.139 and -2.863 e.Å-3 1.419 and -0.189 e.Å-

3 
 

TABLE II 

SELECTED BOND LENGTHS, BOND ANGLES AND TORSION ANGLES OF BOTH 

COMPLEXES (1) AND (2) 

Para-

meter

s 

(1) (2) 

Parameters Distance[Å] Parameters Distance[

Å] 

Bond 

 lengths 

Cu(1)-O(11) 1.895(7) Cu(1)-O(11) 1.911(6) 

Cu(1)-O(31) 1.919(7) Cu(1)-O(31) 1.919(6) 
 Cu(1)-O(21) 1.927(7) Cu(1)-O(21) 1.944(6) 

 Cu(1)-O(12) 1.955(6) Cu(1)-O(12) 1.955(5) 

 Cu(1)-O(41) 2.369(9) Cu(1)-O(41) 2.374(8) 
 Cu(2)-O(23) 1.847(8) Cu(2)-O(23) 1.849(7) 

 Cu(2)-O(23)#1 1.847(8) Cu(2)-O(23)#1 1.849(7) 

 Cu(2)-O(22) 1.941(5) Cu(2)-O(22) 1.962(6) 
 O(12)-C(11) 1.244(9) O(12)-C(11) 1.252(10) 

Bond 

Angle
s 

O(11)-Cu(1)-

O(12) 

90.3(3) O(11)-Cu(1)-

O(12) 

90.7(3) 

 O(21)-Cu(1)-

O(12) 

173.1(3) O(21)-Cu(1)-

O(12) 

172.3(3) 

 O(31)-Cu(1)-

O(41) 

96.1(4) O(31)-Cu(1)-

O(41) 

95.5(3) 

 O(23)-Cu(2)-
O(22) 

91.0(3) O(23)#1-
Cu(2)-O(22)#1 

90.1(3) 

 O(23)-Cu(2)-

O(22)#1 

89.0(3) O(23)#1-

Cu(2)-O(22) 

89.9(3) 

 O(22)-Cu(2)-

O(22)#1 

179.999(1) O(22)#1-

Cu(2)-O(22) 

179.999(1) 

Torsio

n 
Angle

s 

O(41)-Cu(1)-

O(11)-C(17) 

93.1(8) O(41)-Cu(1)-

O(12)-C(11) 

91.1(7) 

 O(11)-Cu(1)-
O(21)-C(21) 

-173.3(9) O(11)-Cu(1)-
O(21)-C(21) 

171.1(9) 

 O(41)-Cu(1)-

O(21)-C(21) 

-79.4(9) O(41)-Cu(1)-

O(21)-C(21) 

76.9(9) 

 O(23)#1-

Cu(2)-O(22)-

C(21) 

172.0(8) O(23)-Cu(2)-

O(22)-C(21) 

8.0(8) 

 O(23)-Cu(2)-

O(22)-C(21) 

-8.0(8) O(23)#1-

Cu(2)-O(22)-

C(21) 

-172.0(8) 

 Cu(1)-O(12)-

C(11)-C(12) 

-6.8(11) Cu(1)-O(12)-

C(11)-C(12) 

7.2(12) 

 

 

 
Fig. 3  The right-handed  isomer (1) and the left-handed  isomer 

(2) 

 By taking the handedness into account, this is an 

equivalent to the left hand-right hand relationship. Indeed, 

the right-handed complex (1) is -[Cu3{3,5-

(NO2)2sal
2−

}2{3,5-(NO2)2sal
1−

}2(H2O)4]·4H2O, while the 

left-handed complex (2) is  isomer, denoted as -[Cu3{3,5-

(NO2)2sal
2−

}2{3,5-(NO2)2sal
1−

}2(H2O)4]·4H2O, as illustrated 

in Fig. 3. 

 In both structures, the phenolate oxygen acceptor atom 

connected with one of hydrogen of coordinated water to 

form only one intramolecular hydrogen bonds of each 

complex ( O31-H31B···O22 of the complex(1) and O31-

H31A···O22 of the complex (2).  
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Fig. 4 Weak interaction of (1) and (2)  
 

 The intermolecular interaction involving coordinated and 

lattice water molecules are formed as shown in Fig. 4 and 

listed in Table III. As seen, the intermolecular interactions 

of both complexes are similar, except at the only one free 

water at O61. In complex(1), both hydrogen atoms of O61 

interacts with the nitro oxygen of the main molecule (O16) 

which are 2.895Å of both O61-H1A···O26 and O61-

H1B···O26. In this case, the O26 of (1) is the bifurcated 

electron acceptors, corresponded to the lone pair electrons of 

oxygen.   In contrast to complex (1), O61 of complex (2) 

generates interactions with the lattice water (O51) and nitro 

group (O26) in the other symmetry planes.  

 As known, the exhibition of two or more crystalline 

phases that differ in their conformations leading the packing 

arrangements of the molecules within the crystal lattice are 

the characteristics of polymorphism [9], [10]. 

TABLE III 
WEAK INTERACTION BONDS OF BOTH COMPLEXES (1) AND (2) [Å AND °] 

D-H d(D-H) d(H..A) <DHA d(D..A) A 

Complex (1)     

O31-H31A 0.820     1.800    165.49     2.602     O61i   

O31-H31B        0.886     1.971    143.66     2.736     O22  
O41-H41A        0.820     2.036    154.12     2.796     O51 ii   

O41-H41B        0.624     2.551    124.92     2.953     O27 iii  

O51-H51A        0.579     2.439    153.00     2.967     O11 iv  
O51-H51A        0.579     2.540    125.04     2.912     O17 iv  

O51-H51B        0.702     2.177    147.98     2.796     O41 iv  

O61-H61A        0.662     2.534    116.90     2.895     O26  
O61-H61B        0.821     2.201    142.47     2.895     O26  

Complex (2)     
O31-H31A        0.820     1.988    151.05     2.734     O22  

O31-H31B        1.202     1.706    126.57     2.607     O61a   

O41-H41A        0.714     2.440    128.63     2.939     O27b   

O41-H41A        0.714     2.608    152.37     3.257     O17b 
O41-H41B        0.590     2.401    148.77    2.922 O14c   

O51-H51A        0.761     2.145    136.54     2.748     O41d   

O51-H51B        0.839     2.155    147.43     2.898     O17 d 
O51-H51B        0.839     2.286    138.33     2.966     O11 d 

O61-H61A        0.792     2.246    146.94     2.941     O51 e   

O61-H61B        0.671     2.357    134.99     2.871     O26 f   
i = [ x, y-1, z ]   ii = [ -x+1, y-1/2, -z+3/2 ] iii = [ -x+2, y-1/2, -z+3/2 
] 
iv = [ -x+1, y+1/2, -z+3/2 ] iv = [ -x+1, y+1/2, -z+3/2 ] 
a = [ x, -y+3/2, z-1/2 ]   b = [ -x+2, y+1/2, -z+1/2 ] c = [ x-1, y, z ] 
d = [ -x+1, y-1/2, -z+1/2 ] e = [ x+1, -y+1/2, z+1/2 ]     f = [ x, -y+1/2, 

z+1/2 ] 

C. The FT-IR spectra of concomitant complexes 

As known, if the compounds are optical isomers, 

therefore the IR spectra are identical. Of course, our infrared 

spectra of (1) and (2) obey this rule. However, the 

characteristic absorption bands are very similar, showing the 

frequencies of the water, ligands, metal-ligands and the 

overlapping broad bands between 3400 cm
-1 

- 2400 cm
-1

 due 

to weak interactions, as shown in Fig. 5. [11]. The results fit 

well with the previous report [3]. The different vibration 

bands between asymmetric and symmetric carboxylate of 

3,5-dinitrobenzoate ligands of complexes (1) and (2) are 151 

cm
-1

 (1614 cm
-1

 vs. 1463 cm
-1

), and 150 cm
-1

 1615 cm
-1 

vs. 

1465cm
-1

), clearly confirmed the bidentate chelating, or 

bridging carboxylic group [11]. Both complexes have the as 

normal two bands of nitro groups at 1539  cm
-1  

and 1349  

cm
-1 

 for (1), and 1539  cm
-1  

and 1341  cm
-1 

 for (2). All Cu-

O vibrational bands occurred at around 532 cm
-1

. 

D. The electronic spectra of concomitant complexes 

 By the study in a CH3OH solution, the typical bands for 

ligands are in the range 200-303 nm which can be assigned 

to n-π* and π-π* transitions [12].  There is the evidence of 

coordinated to the metal as the shoulder at 345 nm 

indicating a charge-transfer [3], [13]. 

TABLE IV 

ELECTRONIC SPECTRA OF (1), (2) AND THEIR RELATIVES 

Compound MLCT d-d Reference 

3,5-dinitrosalicylate acid 340 - [12] 

Green complex 345 730 [1], [3] 

Green complex (1) 350 754 This work 

Blue complex (2) 304 632 This work 

 

An exciting part is the d-d transition bands at 754 nm of 

the green complexes (1) and 632 nm of the blue complex 

(2), as shown in Fig 5. This is to clearly confirm that these 

two concomitant complexes are polymorphs.  

  

Fig. 5 The d-d vibration bands of both complexes (1) and (2) 
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E. The ESR spectra of concomitant complexes 

Although, complexes (1) and (2) are the trinuclear copper 

complexes which consist of square planar and square 

pyramidal. If consideration the ESR values based on the 

copper environment, the g-value do not seem correct. 

However, the enantiomeric pairing complexes (1) and (2) 

are the centrosymmetric systems, the ESR spectra are 

similar, as seen in Fig. 6 and Table IV. Both complexes (1) 

and (2) have the g values as g∥ > g⊥ > ge (2.0023). The is the 

supporting the axially distorted Cu(II) center and having the 

ground state of an unpaired electron of dx
2

-y
2

 orbital or the 

ground state 
2
B2g(

2
D) [14]. Moreover, the ESR spectra 

results are fit well for the range of typical square-based 

geometrical compound [38] as well as in carboxylate copper 

(II) complex of Cu(sal)22H2O [14]. Because of the g∥ value 

is less than 2.3, indicating the covalent metal-ligand bonding 

characters [14]. It is in agreement with the molecular 

structure of the trimer having the square-planar and square 

pyramidal coordination polyhedrons of Cu(II) as the 

previous report [1], [3], [14]. 

 
Fig. 6 ESR spectra of complexes (1) and complex (2) 

 
TABLE IV 

THE ESR SPECTRA PARAMETERS OF BOTH COMPLEXES (1) AND (2) 

Complex gǁ g⊥ Aǁ (cm-1)  ∆Hpp (G) ǀDǀ (cm-1) 

(1) 2.32 2.09 319 180 1.328 

(2) 2.34 2.07 310 100 1.049 

F. Thermogravimetric analysis of concomitant complexes  

The thermal decomposition processes of both complexes 

occurred in 4 steps, but only the final two step 

decompositions are different (Fig.7). The first step at around 

145C showing the weight loss of around 16.62%  of 

compound (1) and 16.78% of compound (2) correspond to 

the presence of the lattice water molecules. The second 

weight loss of 13.82% and 13.98 at 279 C and 282C may 

attribute to the loss of coordinated water molecules. The 

third and the dramatic weight loss of 81.71% and 84.23% 

occurred at 317°C and 315C corresponding to the 

decomposition of 6 dinitrosalicylate ligands. These final 

steps are really low CuO content [15].  

 
Fig. 7 Thermograms of green complex (1) and blue complex (2) 

IV. CONCLUSIONS 

We have successfully synthesized the concomitant of two 

enantiomorphs monoclinic (1) and (2) of trinuclear copper 

complexes containing 3,5-dinitrosalicylate, noted as 

[Cu3{3,5-(NO2)2sal
2−

}2{3,5-(NO2)2sal
1−

}2(H2O)4]·4H2O, in 

only one step reaction. The novel blue enantiomeric pair (2) 

reports for the first time. Both enantiomorphs clearly 

identified by morphology, solubility, stability in solid state 

and weak interactions of single crystal X-ray results as well 

as the d-d transition bands at 754 nm and 632 nm. Although, 

the IR spectra are the same, but also indicates the broad 

interaction bonds and the geometry mode confirmed by the 

different between asymmetry and symmetric carbonyl 

signals. The g∥ > g⊥ > ge (2.0023) values are the trinuclear 

copper complexes which consist of square planar and square 

pyramidal, supporting the axially Cu(II) center. The TGA 

thermograms also confirms their components.  
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Preliminary results on a study of antimicrobial susceptibility 
testing of Bacillus anthracis strains isolated during anthrax 

outbreaks in Italy from 2001 to 2017

Viviana Manzulli1, Luigina Serrecchia1, Adelia Donatiello1, Valeria Rondinone1, Sabine Zange2, Alina 
Tscherne2, Antonio Parisi1, Antonio Fasanella1
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Keywords: Bacillus anthracis, antimicrobial susceptibility testing, treatment, minimum inhibitory 
concentration

Anthrax is a zoonotic disease that affects a wide range of animal species (primarily ruminant 
herbivores), and can be transmitted to humans through consumption or handling of contaminated 
animal products.
The etiological agent B.anthracis is able to survive in unfavorable environmental conditions by 
forming endospore which remain viable in the soil for many decades. 
Furthermore, B.anthracis is considered as one of the most feared agents to be potentially misused as 
a biological weapon and the importance of the disease and its treatment in humans has been 
underscored before the bioterrorism events in the United States in 2001. Due to the often fatal 
outcome of human cases, antimicrobial susceptibility testing plays especially in the management of 
anthrax infections an important role.
In Italy, animal anthrax is endemic (predominantly found in the southern regions and on islands)
and is characterized by sporadic outbreaks occurring mainly during summer. Between 2012 and 
2017 single human cases of cutaneous anthrax occurred.
In this study, 90 diverse strains of B.anthracis, isolated in Italy from 2001 to 2017, were screened to 
their susceptibility to sixteen clinically relevant antimicrobial agents by using the broth 
microdilution method.
B.anthracis strains selected for this study belong to the strain collection stored at the Anthrax 
Reference Institute of Italy located inside the Istituto Zooprofilattico Sperimentale of Puglia and 
Basilicata. The strains were isolated at different time points and places from various matrices 
(human, animal and environmental). All strains are a representative of over fifty distinct MLVA 31 
genotypes. The following antibiotics were used for testing: gentamicin, ceftriaxone, streptomycin, 
penicillin G, clindamycin, chloramphenicol, vancomycin, linezolid, cefotaxime, tetracycline, 
erythromycin, rifampin, amoxicillin, ciprofloxacin, doxycycline and trimethoprim.
A standard concentration of each antibiotic was prepared in a specific diluent, which were then two-
fold serial diluted.
Therefore, each wells contained: bacterial suspension of 1–5x104 CFU/mL in Mueller-Hinton Broth 
(MHB), the antibiotic to be tested at known concentration and resazurin, an indicator of cell growth. 

2Bundeswehr Institute of Microbiology, Munich, Germany. 
viviana.manzulli@izspb.it
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After incubation overnight at 37°C, the wells were screened for color changes caused by the 
resazurin: a change from purple to pink/colorless indicated cell growth. The lowest concentration of 
antibiotic that prevented growth represented the minimal inhibitory concentration (MIC).  
This study suggests that B.anthracis remains susceptible in vitro to many antibiotics, in addition to 
doxycycline (MICs ≤ 0,03 μg/ml), ciprofloxacin (MICs ≤ 0,03 μg/ml) and penicillin G (MICs ≤ 
0,06 μg/ml), recommend by CDC for the treatment of human cases and for prophylactic use after 
exposure to the spores.  
In fact, the good activity of gentamicin (MICs ≤ 0,25 μg/ml), streptomycin (MICs ≤ 1 μg/ml), 
clindamycin (MICs ≤ 0,125 μg/ml), chloramphenicol(MICs ≤ 4 μg/ml), vancomycin (MICs ≤ 2 
μg/ml), linezolid (MICs ≤ 2 μg/ml), tetracycline (MICs ≤ 0,125 μg/ml), erythromycin (MICs ≤ 0,25 
μg/ml), rifampin (MICs ≤ 0,25 μg/ml), amoxicillin (MICs ≤ 0,06 μg/ml), towards all tested 
B.anthracis strains demonstrates an appropriate alternative choice for prophylaxis and/or treatment.  
All tested B.anthracis strains showed intermediate susceptibility to the cephalosporins (MICs ≥ 16 
μg/ml) and resistance to trimethoprim (MICs ≥ 128 μg/ml).  
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Micropolitical Leadership in a Taiwanese Primary
School
Hsin-Jen Chen

   Abstract—Primary schooling in Taiwan is in a process of radical
restructuring during the decade. At the center of these restructuring
is  the  position  of  the  principal  and  questions  to  do  with  how
principals, as school leaders, respond to radical change. Adopting a
case-study approach, the study chose a middle Taiwanese primary
school to investigate how the principal learned to be political. Using
micropolitical  leadership,  the  principal  at  the  researched  site
successfully coped with internal change and external demands. On
the  whole,  judging  from  the  principal’s  leadership  style  on  the
mediation between parents and teachers, as well as school-based
curriculum development, it could be argued that the principal was on
the stance of being a leader of the cultural transformation instead of
cultural  reproduction.  In  doing  so,  the  qualitative  evidence  has
indicated that the principal seemed to be successful in coping with
the demands of rapid change. Continuing learning for leadership is
the core of working as a principal.

  Keywords—micropolitics,  leadership,  micropolitical  leadership,
learning for leadership
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Exploring the Cross-Cultural Practice of
Transnational Community in Taiwan

Ya-Hsuan Wang

   Abstract—This  project  of  intercultural  education  aimed  to
explore pluricultural people’s interpretation and evaluation of the
transnational community in Taiwan. Based on transnationalism and
transculturalism,  this  study  concerns  the  human right  issues  for
immigrants  and  pluricultural  people.  Research  participants  as
immigrants in Taiwan were asked about their typical thinking styles
in the transnational community, their cultural integration in terms of
transnational  behaviors,  and  their  collective  memory  of  the
transnational  community.  Interview  questions  included  what  key
factors were involved in their identity negotiation, what roles the
transnational community and collective memory would be for their
identity negotiation and what were the positive or negative aspects
impacting  cross-border  identity.  Based  on  the  experiences  of
pluricultural  people  and  transnational  communities,  this  project
expected to enhance the depth and width of developing transcultural
knowledge in textbook reform on History in K-12 schools. It is to
transform cross-border identity into knowledge embedded with local
culture in response to globalization and localization. The purpose of
this paper is to portrait the cross-cultural practice of transnational
community for Taiwan’s immigrants. It is to report their external
socio-cultural expectation of ethnic economics, to understand their
internal life course of national identity, and to clarify transnational
community in relation to their cross-border identity. In conclusion,
the cross-cultural practice of transnational community combined the
external  contexts  such  as  ethnic  economic  interaction  among
transnational communities, social report and ethnic industry, and the
internal  contexts  such  as  ethnic  identity,  language  use,  and
collective memory in ethnic history.

  Keywords—cross-cultural  practice,  immigrants,  pluricultural
people, transnational community
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Abstract—The present study focuses on the estimation of crop 

biophysical parameters like crop chlorophyll, nitrogen and water 

stress at plot scale in the crop fields. To achieve these, we have 

used high resolution satellite LISS IV imagery. A new 

methodology has proposed in this research work, the spectral shape 

function of paddy crop is employed to get the significant 

wavelengths sensitive to paddy crop parameters. From the shape 

functions, regression index models were established for the critical 

wavelength with minimum and maximum wavelengths of multi-

spectrum high resolution LISS IV data. Moreover, the functional 

relationships were utilized to develop the index models. From these 

index models crop biophysical parameters were estimated and 

mapped from LISS IV imagery at plot scale in crop field level. The 

result showed that the nitrogen content of the paddy crop varied 

from 2-8%, chlorophyll from 1.5-9% and water content variation 

observed from 40-90% respectively. It was observed that the 

variability in rice agriculture system in India was purely a function 

of field topography. 

 

Keywords—Crop parameters, index model, LISS IV imagery, 

plot scale, shape function. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
S. Moharana is with the  Department of Civil Engineering, Indian 

Institute of Technology Guwahati, Assam 781039, India (e-mail: 

shreedevimoharana@gmail.com).  
S. Dutta is with the  Department of Civil Engineering, Indian Institute of 

Technology Guwahati, Assam 781039, India (e-mail: 

geoinformaticsspace@gmail.com).  

Plot Scale Estimation of Crop Biophysical 

Parameters from High Resolution Satellite Imagery 
S. Moharana, S. Dutta 

Conference Proceedings, London United Kingdom Jul 26-27,  2018, 20 (7) Part XVII

2135
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detecting vineyard parcels in Douro’s Region

through high-resolution aerial imagery
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Abstract—Vine parcelling allows propriety assignment, cul-
tures characterization and land use management and planning
among other important activities towards zoning. Thereby, semi-
/automatic methods for vine parcel detection are noteworthy
to be considered in order to decrease the need for manual
delineation. However, the application of such approach can be
quite challenging when vineyards as the ones portrayed in the
Douro’s Region and surroundings (north of Portugal) are under
interest, since they present a great diversity of parcel formats
(rectilinear, curved, containing rows unevenly sparsed etc.) and
several elements that can hamper detection such as interrupted
rows and inter-row grassing.

Thereby, with the aim of embracing vineyard parcels de-
tection challenge in Douro, a preliminary method based on
segmentation and morphological operations upon high-resolution
aerial imagery is presented. In spite of its early development
stage, encouraging preliminary results were achieved in vineyards
located nearby the the university of Trás-os-Montes and Alto
Douro (Vila Real, Portugal). The presence of some of the
previously mentioned challenging conditions - namely interrupted
rows and inter-row grassing - resulted in a low accuracy detection
for a few cases, pointing out the need to analyse a wider number
of scenarios with the purpose of turning this approach capable
of dealing with such possibilities.

Keywords—Vineyard parcel, Zoning, Automatic Vine Par-
celling, Digital Image Processing, UAV, UAS, RGB.

I. INTRODUCTION

Vine parcelling towards viticultural zoning constituting the

preliminary step for significantly important activities such as

propriety assignment, cultures characterization and land use

management and planning. Although, comparatively to row

detection works, vine parcels detection has been scarcely

addressed in literature.

Regarding the works associated to vineyard rows detection,

Bobillet et al. [1] proposed a method based on active contour

model. Detection of missing and dead vine trees was addressed

by Chanussot et al. [2] with a Radon analysis method which

is used along with morphological operators. Comba et al. [3]

combined dynamic segmentation, Hough Space Clustering and

Total Least Squares techniques with good results, even in the

presence of disturbance elements (inter-row grassing, shadows,

etc.). Same techniques were applied by Primicerio et al. [4]

in multispectral images processed with normalized difference

vegetation index (NDVI). Later, Primicerio et al. [5] went

further and applied a multi-logistic model for the detection of

missing plants in vine rows. Nolan et al. [6] described a way

of detecting vine rows with skeletonisation techniques. Other

works similarly aligned with this context can be found using

different strategies such as row detection involving Ward’s

modified technique [7], vine/non-vine discrimination through

crop surface models production [8], performance comparison

between classification approaches for vines canopy estimation

on vertical trellis systems [9] and vineyard rows characteriza-

tion based on dense point cloud [10].

On the other hand, semi-/fully automatic vine parcelling

seems to be harder to find. Delenne et al. [11] reported a

methodology focusing vineyards delineation in Languedoc-

Roussillon region (southern France), based on their previous

methods using Fast Fourier Transform (FFT) [12, 13] and im-

age subsets with recursive segmentation [14, 15]. Another ap-

proach was presented by Adam et al. [16] who combine lidar

data with a focal statistics method. Karakizi and Karantzalos

[17] developed an object-based detection and discrimination

framework operating with very high resolution pan-sharpened

satellite data, which was validated on four different viticul-

ture regions in Greece. Regarding vine parcels detection, a

standard nearest neighbour classifier was adopted. Recently, a

machine learning-based approach combining superpixels and

supervised classification was proposed [18], also using satellite
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Fig. 1. Study area, located at Nossa Senhora de Lourdes farm, nearby the
campus of the University of Trás-os-Montes e Alto Douro. Semi-transparent
yellow layer highlights the targeted vineyards.

imagery.

Acknowledging vine parcelling importance, the aforemen-

tioned scarcity of approaches addressing this topic and, also,

the numerous vine morphologies that can be found in Douro’s

demarcated region, the aim of this paper is to present an al-

ternative method for detecting vine parcels on high-resolution

aerial imagery. This method is still in an early development

stage, but promising preliminary results were achieved using

images collected from vineyard fields located nearby the the

university of Trás-os-Montes and Alto Douro (Vila Real,

Portugal), using an unmanned aerial vehicle (UAV).

Regarding paper’s organization, next section will provide

some details regarding the images that were collected and used

for further processing. Section III describes the method used

for processing the collected images with the goal of detecting

vine parcels. Some results are provided in Section IV, just

before the final one (Section V) that is reserved for conclusions

and remarks announcing future developments.

II. AERIAL IMAGERY CHARACTERIZATION

The data used in this study was acquired at Nossa Senhora

de Lourdes farm which located in the campus of the University

of Trás-os-Montes e Alto Douro. This area has a practically

homogeneous surface height and is mainly constituted by

vineyard plots, in spite of other crops are also present (e.g.

maize, a hazelnut orchard, olive trees and other fruit trees).

Figure 1 depicts the imagery used in this study, with a semi-

transparent yellow layer highlighting the targeted vineyards.

A fixed-wing UAV was used to carry out the data ac-

quisition, senseFly eBee (senseFly SA, Loussagne, Switzer-

land). Flight planning operations where configured in eMotion

software, a flight height of 175 m and an overlap of 75%,

covering an area of approximately 12 ha to obtain a GSD of

approximate 5 cm. The camera Canon IXUS 127 HS, mounted

on the UAV, was responsible to acquire the RGB data.

Photogrammetric process of the acquired data was carried

out in Pix4Dmapper Pro (Pix4D, Lousagne, Switzeland). This

software is capable to process imagery from different types of

the electromagnetic spectrum and deals with potential image

distortions. The photogrammetric processing was performed

in a laptop with the following hardware: a 2.6 GHz Intel i7-

4720HQ CPU, 16GB RAM (DDR3, 1600 MHz) and a NVidia

GeForce GTX 970m (3GB GDDR5 5000 MHz). The acquired

RGB imagery was imported to Pix4D were a traditional

photogrammetric processing pipeline was applied on to create

dense point clouds and to process orthophoto mosaics and

digital surface models.

III. METHOD PROPOSAL

At this stage, the proposed method for vineyard parcelling

works with four main groups of steps, as it is portrayed

by Figure 2: basic segmentation, region proprieties analysis,

cleaning of loose pixels and division of objects into groups of

orientation and, lastly, vine parcels handing. Matlab has been

the supporting tool for implementation.

After image loading, the first group of operations carries out

color space manipulation in which RGB image is converted

Hue-Saturation-Value (HSV). Then, image greeness is filtered

through band “h" to keep vegetation and dispose everything

else (replaced with black color). Image is reconverted to RGB

colour space, followed by an adaptive threshold application

based on local information.

During the region proprieties analysis, objects are splitted

by clusters of white pixels and some features are extracted,

namely:

• image and bounding box - useful for analysing individual

objects cropped from the main image and placed them

again in the original position;

• area - to calculate the number of pixels of an object and

determine if it a row or some other discardable object;

• centroid, orientation, major/minor axis length and eccen-

tricity - capable of helping to roughly characterize a row;

• convex hull - used in further steps to aggregate rows

forming the final vineyards.

This objects are gathered in arrays of structures which

are then submitted to the next step: cleaning and grouping

by orientation. Cleaning will delete the rows with smaller

eccentricities, min axis lengths and areas. By analysing the

objects of a 2604x1613 image (downsampled from 8680x5436

for processing burden decreasing purposes), the following

threshold values were established:

• excentricity_treshold = 0.92;

• min_axis_treshold = 3;

• row_area_treshold = 15;

The division of orientation groups intends to simplify the

processing and decrease the probability of overlapping rows

belonging to different vineyards. Thus, rows are grouped by

±θ degrees. θ selected in this approach was 18◦, which enables

dealing with up to 20 different groups.

Finally, vine parcels handling takes place. For each ori-

entation group, an image is created and burned with their
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Fig. 2. Proposed method flowchart, composed of four main groups of steps: basic segmentation, region proprieties analysis, cleaning of loose pixels and
division of objects into groups of orientation and, finally, vine parcels handing.

respective rows. Then, a dilation is performed to force neigh-

bour rows to contact. Dilation has well-know mathematical

definition, as it is pointed out by 1:

A⊕B = {z|(B̂)z ∩ A �= ∅}, (1)

where B and B̂ refer to a structuring element affecting a

pixel set z, reflectively. A line perpendicular line - relatively

to each row - was the structuring element used to perform

the described operation. Value 25 was the scalar that came

out from image analysis, to maximize rows contact prevent-

ing, simultaneously, unintended connections with rows having

similar orientations in the neighbour groups. After applying

dilation to the whole groups set, rows are tested for contact

- with a polygon intersection function - assigning the glued

ones to a containing vineyard. A clean-up is performed in the

end to discard vineyards with less than 5 objects.

IV. PRELIMINARY RESULTS

To preliminary test the accuracy of the method, the twelve

vineyard parcels belonging to the study area that can be seen

in Figure 1 were manually delineated to produce ground-

truth masks. Then, by crossing each mask that resulted from

the application of the method with its correspondent ground-

truth, the overlapping percentage was assessed using Dice

coefficient. Table I and Figure 3 provide the results.

Overlapping values range between 33 and 94%, approx-

imately. Such disparity can be explained with the presence

of inter-row vegetation and the absence of vine vegetation in

many rows. On the one hand, inter-row vegetation ends up to

form bigger clusters that are discarder when the eccentricity

test is performed. The lack of vegetation in some vine rows is

so severe that even larger dilate values will fail to reconstitute

a great portion of the parcel.

V. CONCLUSIONS AND FUTURE WORK

In this paper, a preliminary method for automatically detect

vineyard parcels based on segmentation and morphological op-

erations - such as dilations - was presented. This work intended

to constitute a starting point to address more complex cases

regarding Douro’s vineyards, which topically have different

morphologies. Together with the lack of vines’ vegetation as

well as the presence of plants between rows, those factors rep-

resent a real challenge for automatic image-based processing

approaches.
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ID
Control Area

(px2)
Control area

(ha)
Test Area (px2) Test area (ha) Dice (%) Subparcelling

1 1384891 0.35 476988 0.12 33.63 2
2 2196294 0.55 1471729 0.37 64.46 2
3 1206321 0.30 1123091 0.28 88.79 1
4 818283 0.20 482040 0.12 46.61 1
5 1034356 0.26 1022438 0.26 93.86 1
6 1330266 0.33 1275414 0.32 92.49 1
7 2197594 0.55 1798897 0.45 80.55 2
8 1106894 0.28 995252 0.25 85.53 1
9 1733591 0.43 1604501 0.40 89.61 1
10 1752339 0.44 1464909 0.37 79.82 2
11 1474603 0.37 1227926 0.31 78.47 4
12 698302 0.17 448771 0.11 58.36 2

TABLE I
PRELIMINARY RESULTS OF THE ACCURACY OF THE PROPOSED METHOD TO DETECT VINEYARD PARCELS.

Fig. 3. Binary mask - resulted from the application of the proposed method
- overlapped to ground-truth mask, providing a visual insight of the methods’
accuracy.

Method’s results are encouraging in what regards to vine-

yards that have a complete set of rows and absent inter-row

vegetation, but the opposite conditions reveal that more work

needs to be done. Therefore, the possibility of mitigating

current method’s issues with convolutional neural networks

(CNNs) is being considered.
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Sustainable Primary Education: A Proposed Village
Education Model for India

Deepshikha Dash, Atasi Mohanty

   Abstract—Objective: UNESCO Sustainable Development Goal
number  04  advocates  “Ensure  inclusive  and  equitable  quality
education and promote lifelong learning opportunities for all” i.e. all
people should complete free school education by 2030. The authors
proposes  a  model  which would have three specific  goals  like,  i)
enhancing  enrolment  and  retention  ii)micro  planning  of  school
management iii) fiscal management for bringing improvement in the
quality  of  primary  education  in  any  rural  set-up.  Method:  The
researchers proposed a pilot-cum-action research to demonstrate the
efficacy of this model through the formation and execution of ‘Village
Educational Committee’ (VEC). The VEC would be comprised of key
members  of  the  village  community  (Sarpanch,  Headmaster  etc.)
whose job  is  to  initiate  and exercise  primary  education policies,
coordinate  among different  stakeholders  and  integrate  the  three
major  domains  i.e.,  Government,  school  management  and village
community along with external agencies to make it viable, effective,
sustainable and to explore the opportunities for skill development
and employment. Results: As the model is being implemented, the
results can be analysed only after the initial tryout phase (mid 2018).
Monitoring/evaluation would be done for examining the efficacy of
this model. Conclusion: This research work also looks at the impact
of  Indian  socio-economic  factors  and  constraints  like  poverty,
gender-based  stereotypes,  lack  of  awareness  among  people  and
gives a comparative study whether they continue to act as impending
factors  towards  achieving  the  intended  goals  of  the  proposed
sustainable  education  model.  Key  words:  Sustainable  Primary
Education, Village Education Model.

  Keywords—sustainable  primary  education,  village  education
model, rural education, conceptual framework
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Scheduling of M Jobs on N Machines Using 

Sequencing Method Based on Completion Time 
Parth Shah, Enil Kansagra, Anand Bhesdadiya 

 
1 

Abstract—This paper focuses on the problems faced during 

scheduling of large job shops (manufacturing units) to sequence 

their jobs on machines available in the such a way, it results in all 

processes are completed in minimum time. There are already 

different methods available to do sequencing of this kind of 

problems. Branch and Bound method(BB), Timed Petri net(TPN) 

models for sequencing are two methods which are considered as 

standard methods to solve any scheduling problems and to get an 

optimum answer. In Branch and Bound method (BB) and Timed 

Petri net (TPN) method, there are some limitations and due to 

limitations these methods sometimes do not lead to optimum 

makespan or it takes the large computational time or sometimes it 

becomes difficult to do scheduling manually for a relatively low 

number of jobs and machines and also difficult to do scheduling of 

relatively large amount of numbers on a computer. In this paper, 

we have proposed a method which can easily solve problems for 

same flow for the path of operation and also removes limitations of 

Branch and Bound method and takes lesser time than Timed Petri 

net models for sequencing of jobs. We have done many 

computation experiments to check whether the proposed method 

successfully solves the limitations of Branch and Bound method 
with almost no difficulty level. 

Keywords—Scheduling of large job-shops, Branch and 

Bound method(BB), Timed Petri Net model(TPN), Completion 

time(CT) 

I. INTRODUCTION 

HE purpose of scheduling is to deal with how to assign 

the available jobs or resources to machines in the way 

that makespan of all products gets the minimum. This paper 

proposes the 2 different types of problems which can be 

faced during sequencing of any large job shop and can be 

solved by our method. These problems can be defined as 

follows: 

A. Sequencing of M jobs on N machines while all jobs 

have to go to every machine in the same sequence.  
 

B. Sequencing of M jobs on N machines but not all 

jobs go to all machines and they have the same 

path of operations.    

For problems of type A & B, sequencing can be done by 

following methods and they give an optimum solution. In 

(A) type of problems, BB method can be applied to get an 

optimum solution but sometimes two branches will have 

same lower bound values and this kind of problems can be 

solved by checking both branches, which is considered to be 
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the best way to get an optimum solution when this kind of 

conflicts happen. 

TABLE I 

TYPE A PROBLEM(Q1) 

J/M 

Processing time on machine 

I II III 

1 6 8 20 

2 4 30 6 

3 30 4 5 

4 2 5 1 

Total 41 47 32 

 
 

But if we calculate all conflicting branches then it can be 

a huge trouble (more time) for larger values of M and N (8-

9). With just 3 to 4 conflicts will increase the calculation by 

300 to 400 percent. Some reference problems are taken from 

given references
 
[2], [3]. In table I and II, we have shown a 

simple sample problem for the BB algorithm taken from 

reference
 
[3]. While solving this problem a conflict occurs 

during calculating 1
st
 iteration. This problem has just two 

branches conflicting to each other due to which remaining 

problem increases its size to twice compared to without 

conflict. We can also use TPN model to solve this problem 

but it is not preferred because it checks every possible 

branch while BB removes the branches with each iteration 

and chooses the best branch among available branches.  

In (B) type of problems, where jobs have their processing 

time but they do not have to go to all machine. This kind of 

problem is taken from reference
 
[2] and shown in table III. 

To solve this kind of problems, we can use BB method but 

the same problem can occur which occurs in type (A) 

problem, which leads us to use another and a better method 

than BB. Timed Petri net model for scheduling is used to 

solve type (B) problems. TPN model uses reachability tree 

to check every possible transition firing sequence and give a 

sequence which takes minimum time as output. TPN model 

does not have any conflicting problem as BB because it 

checks all possible firing sequence without cutting out any 

branches which takes a quite significant amount of time for 

larger problems and this same also become a limitation 

which does not allow it to take large sequencing problems.  

 
TABLE II 

TYPE A PROBLEM(Q2) [3] 

J/M 

Processing time on machine 

I II III 

1 4 3 2 

2 4 1 4 

3 3 2 3 

4 1 3 3 

Total 12 9 12 

T 
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TABLE III 

TYPE B PROBLEM(Q1) [2] 

J/M 

Operation sequence Time for operation 

A B C D E F A B C D E F 

1 0 1 1 0 1 1 0 5 4 0 6 7 

2 1 0 0 1 0 1 7 0 0 3 0 2 

3 0 1 1 0 0 0 0 3 5 0 0 0 

4 1 0 0 1 0 0 2 0 0 5 0 0 

5 1 1 0 0 0 0 6 4 0 0 0 0 

6 1 0 0 1 0 1 4 0 0 6 0 3 

7 0 0 1 0 1 1 0 0 9 0 2 3 

8 1 0 0 1 1 1 1 0 0 4 5 3 

As shown in table III, a sample problem for problem type 

B is given. As mentioned earlier this type of problem 

contains different operation sequences with a different 

number of operations for different jobs. In table III, 

operation sequence is given, if job 1 has an operation on 

given machine than it is shown as 1 otherwise it is shown as 

0. We have also considered that jobs go to machines in A to 

F order. To solve this type of problems, we can use BB and 

TPN both methods but as we can see the size of problem is 

also larger than previous problems and difficulty level of 

problem also increases, using BB to solve this problem is 

not advisable because there are different number of 

operations and also different paths and BB method does not 

have any specific properties to deal with them. TPN model 

can be used to solve this kind of problem but still, the same 

problem occurs as it checks all possible transition route and 

gives the route with minimum time (optimum schedule of 

jobs). TPN method leads to optimum answer but it takes 

considerably more time to solve the problem. We have 

proposed a method which can easily deal with this kind of 

problems with reducing complexity in finding the optimum 

schedule for Job shop problems. 

II. CURRENT METHODOLOGY AND ITS LIMITATIONS 
 

This paper focuses on BB and TPN methods’ limitations 

and they are explained below: 

A. Branch and Bound method 

Branch and Bound method use the terminology that it 

would be not a good way to evaluate all the permutations for 

choosing the optimum one, it is a type of search by which 

certain classes of permutations that will not lead to an 

optimum solution, will be discarded in the very early stage. 

But when two classes of permutations have same answers 

(lower bound), which one to discard and which one to 

choose to calculate further. We have solved type (A) 

problem below and showed how it increases calculations 

when two classes have a same optimum answer. 

 The solution for type (A) problem using the typical 

branch and bound method(table I problem): 

In table IV, it is seen that job 1 and job 4 have lowest and 

same lower bound(LB) due to which job to select as priority 

job becomes difficult. Solving this problem by selecting Job 

4 as a priority here will lead us to optimum answer but Job 1 

will not. Hence, the calculation of this simple problem is 

increased by 2 times which is not desired by any means. In 

table V, Q2 is solved using BB method. After 1st iteration, 

job 4 is successfully selected but during the second iteration, 

it is not possible to prioritize any job over another. Q2 is 

also taken to show the conflict in proposed method and what 

this conflict actually represents. 

TABLE IV  

1ST
 ITERATION FOR LB (Q1-TYPE A) 

J/M I II III L1 L2 L3 Max(L1,L2,L3) 

1 6 8 20 48 54 46 54 

2 4 30 8 48 52 66 66 

3 30 4 5 48 78 66 78 

4 2 5 1 51 54 39 54 

 

TABLE V 

 2ND
 ITERATION FOR LB (Q2- TYPE A) 

J/M I II III L1 L2 L3 Max(L1,L2,L3) 

4 1 3 3 17 12 16 17 

4-1 5 8 10 17 14 17 17 

4-2 5 6 11 17 13 15 17 

4-3 4 6 10 17 12 15 17 

B. Timed Petri Net Model 

Petri nets (PN) are graphical tools which can be used to 

model and simulate FMS. It was introduced by C.A. Petri in 

1962. Timed Petri nets can be used to do scheduling of FMS 

and its mathematical representation is shown below: 

 TPN is a 2-tuple R = (C,d) 

Where, C is Petri net C=(P, T, F, M0, W) and d is a time 

associated with transitions. Here, P = set of  places of PN, T 

= set of transitions, F = set of arcs, M0 = initial marking and 

W = weights of arcs.  

As mentioned TPN model can be used to solve all types 

(A, B) of problems. PN models for problems (B) are shown 

below in fig. 1. In fig. 1, PN model for the problem (A) is 

given and which consists of 28 places and 13 transitions. In 

order to do scheduling using TPN model, a reachability tree 

is formed which gives all possible markings and all possible 

state a PN can achieve. By analysing the reachability tree for 

any PN, all possible routes to get solution can be found and 

optimum one is selected. TPN gives makespan of 56 

seconds with transition firing order (T1-T4-T7-T10-T2-T5-

T8-T11-T3-T6-T9-T12) for Q1 and makespan of 17 seconds 

with transition firing order (T10-T7-T11-T4-T8-T12-T1-T5-

T9-T2-T6-T3). 

 
Fig. 1 PN model for problem Q1 and Q2 
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Fig. 2 PN model for problem (B) 

There are 5 more firing sequences available which give 

the same answer. For problem (B) Comparing this TPN 

methodology for scheduling. It can be easily seen that TPN 

checks every possible sequence for the problem and gives 

the best one as an answer but BB will be comparing 

different branches or route and cut downs branches which 

will not lead to an optimum answer. But there are huge 

possibilities that many conflicts can occur during 

calculations. Here BB will take considerably small time 

while dealing with a large number of jobs and machines 

compare to TPN, which will check every possible answer 

for an optimum answer. A TPN model for the problem (B) 

is shown in fig. 2. It consists of 54 places and 24 transitions. 

TPN gives makespan of 28 seconds with transition firing 

order (T20-T17-T1-T14-T21-T8-T5-T12-T10-T22-T23-

T18-T2-T15-T13-T6-T9-T11-T3-T16-T19-T7-T4).  

III. PROPOSED METHODOLOGY 
 

A. Introduction of proposed method 

The proposed method uses the concept of comparing a 

sequence of two jobs for machining time with given same 

sequence. It is a simple mathematical method which 

compares completion time of 2-job sequences. This method 

overcomes Branch and Bound in following manners: (i) 

Less complexity, (ii) Fewer calculations, (iii) Less time.  

B. Algorithm  

 Step 1: First divide all M jobs into a set of the same 

number of operations. After dividing these sets into 

pairs of two jobs. While every job must have a set 

which pairs it with every other given job.  It will create 

a 2M number of sets. 

 Step 2: With different sequences, different completion 

time can be observed and for two specific jobs there can 

be two different sequences. 

 Step 3: Start calculating completion time for the last job 

in each pair of the sequence. From these completion 

times of pairs, priority for each job can be defined. 

 Step 4: Sometimes 2 jobs having same completion time 

will be dealt using Gantt charts and jobs which don’t 

have a machine in common for any given operation can 

be sequenced using Gantt chart. 

 Step 5: If jobs are divided into different sets based on 

their number of operations then a job with more number 

of operations will be given priority. 

TABLE VI 

COMPLETION TIME FOR DIFFERENT AVAILABLE SEQUENCES(Q1) 

J/M I II III 

1 6 8 20 

2 4 30 6 

3 30 4 5 

4 2 5 1 

1-2 10 44 50 

2-1 10 42 62 

2-3 34 38 45 

3-2 34 64 70 

3-4 32 39 40 

4-3 32 36 41 

1-4 8 19 35 

4-1 8 16 36 

 

C. Mathematical Explanation  

A mathematical explanation of this given algorithm is 

given by solving stated examples. 

 A solution to problem type A: 

In table VI, completion of different sequences is shown. 

Comparing sequence 1-2 and 2-1, the completion time of 

sequence 1-2 is less which leads to the conclusion that if job 

1 is sequenced ahead of job 2, it will take less time and 

sequence (1-2) is better than (2-1) and priority can be given 

as Job 1>Job2. By this method comparing all sequences, 

priority Job1>Job2>Job3>Job4. Which can be interpreted as 

a job sequence (1-2-3-4) and 56 seconds of makespan. The 

problem(Q1) which is solved above does not have any 

conflicting sequence i.e. 2 sequences having same 
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completion time. Question(Q2) is prepared based on that 

conflict and it is solved in table VII to show the results, what 

happens when to completion time are same: In table VII, the 

completion time of 6 sequences is the same. Here, these 

completion times are the same which can be taken as any of 

these jobs can be taken first but as it can be seen in Q1 that 

it is not mandatory that every time branch and bound will 

give the optimum for all sequences but in this method the 

completion time of each operation is considered to do 

sequencing of problem. This simply means if both 

sequences have same completion time then it won’t matter 

which one goes first in the sequence. 

TABLE VII 

COMPLETION TIME FOR (Q2) 

J/M I II III 

1 4 3 2 

2 4 1 4 

3 3 2 3 

4 1 3 3 

1-2 8 9 13 

2-1 8 11 13 

2-3 7 9 12 

3-2 7 8 12 

3-4 4 8 11 

4-3 4 6 9 

1-4 5 10 13 

4-1 5 8 10 

1-3 7 9 12 

3-1 7 10 12 

 

 The solution for problem type B:  
 

In table VIII, jobs are divided into sets using their number 

of operations and sequencing of these sets are done after 

diving them in pairs of two job sequences. For these kinds 

of problems, CT of 2
nd

 job in all sequences are calculated 

considering on which machines they have their respective 

operations. Here, the critical situation arises when two jobs 

which completion time is being checked does not have any 

common machine for any of their operations. It can happen 

that job with less CT will be selected but it will be incorrect 

because if jobs don't have any common machine for any of 

their operations, actually these jobs don't need sequencing or 

can’t be sequenced. From this table VIII, (8-1-6-2-7-3-4-5) 

or (8-1-6-2-7-4-3-5) sequence can be given after considering 

all steps which give the makespan of 28 seconds. 

TABLE VIII 

COMPLETION TIME FOR PROBLEM B 

J/M A B C D E F Set 

1 0 5 4 0 6 7 O4 

2 7 0 0 3 0 2 O3 

3 0 3 5 0 0 0 O2 

4 2 0 0 5 0 0 O2 

5 6 4 0 0 0 0 O2 

6 4 0 0 6 0 3 O3 

7 0 0 9 0 2 3 O3 

8 1 0 0 4 5 3 O4 

8-1 - 5 9 9 16 23 
O4 

1-8 1 1 1 5 20 25 

2-6 11 11 11 17 17 20 O3 

6-2 11 11 11 14 14 16 

6-7 - - 9 9 11 16 

7-6 4 4 4 10 10 17 

2-7 - - 9 9 11 15 

7-2 7 7 7 10 10 16 

3-4 2 2 2 7 7 7 

O2 

4-3 - 3 8 8 8 8 

4-5 8 12 12 12 12 12 

5-4 8 8 8 13 13 13 

3-5 6 10 10 10 10 10 

5-3 - 13 18 18 18 18 

IV. COMPUTATIONAL RESULTS 
 

When this method is compared with BB and TPN for 

calculation time, it wins with a good amount of idle time 

after calculation while BB and TPN are still calculating 

answers. For more when this comparison is performed on 

the computer, proposed method also wins when a large 

number of jobs and machines are given but for a small 

number of jobs and machine, there is no noticeable 

difference in a current era of highly powered computers and 

laptops. We have done this comparison for BB and proposed 

method on C++ and proposed method on C++ and TPN on 

PIPE, VOOPAD  for a large number of jobs and machines. 

Here also proposed a method with optimized logic on C++ 

wins. The comparison based on the number of calculations 

required in the proposed method and BB is shown in table 

IX. Comparison of the proposed method with different 

conflict levels of BB makes it clear that the proposed 

method is so much more efficient than BB. Comparison 

with TPN is not shown because for every combination of 

jobs and machines, it is required to draw a different PN 

model which makes it less efficient. 

TABLE IX 

 COMPARISON OF DIFFERENT INSTANCES WITH PROPOSED METHOD 

Job M/C Branch and Bound Proposed 

Method 0 1 2 

3 3 15 21 27 6 

3 4 20 28 36 6 

3 5 25 35 45 6 

3 6 30 42 54 6 

4 3 27 42 57 12 

4 4 36 56 76 12 

4 5 45 70 95 12 

4 6 54 84 114 12 

5 3 42 69 96 20 

5 4 56 92 128 20 

5 5 70 115 160 20 

5 6 84 138 192 20 

6 3 60 102 144 30 

6 4 80 136 192 30 

6 5 100 170 240 30 

6 6 120 204 288 30 

V. CONCLUSION 

In this paper, a method for sequencing is proposed which 

removes the limitation of Branch and Bound method and 

reduces a large amount of calculation with compare to 

Branch and Bound method. The proposed method is based 

on completion time for sequencing of only two jobs and 
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which have a better output which will lead question to 

optimum answer. For the same purpose Branch and Bound 

method will compare the lower bounds of all branches but 

the proposed method is more practical and provides a better 

logic which results in less calculation. When this proposed 

method is compared with Timed Petri Net method for 

sequencing, proposed method takes the comparably low 

amount of time with an optimum answer while TPN will go 

through every branch of reachability tree and gives 

minimum makespan.  After all these reasons benefits of the 

proposed method over BB and TPN are listed as below: 

1. A simpler method than Branch and Bound method 

and Timed Petri Net model for scheduling. 

2. Less calculation than both methods. 

3. Better results than Branch and Bound method and 

also removes the limitations of  Branch and Bound 

method. 
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Evaluation of the Urban Landscape Structures and 

Dynamics of Hawassa City, Using Satellite Images 

and Spatial Metrics Approaches, Ethiopia 
Berhanu T.

1
, Nengcheng C.

2
 

Abstract—The study deals with the analysis of urban expansion and land transformation of Hawass City using remote sensing data 

and landscape metrics during last three decades (1987–2017). Remote sensing data from Various multi-temporal satellite images viz., TM 

(1987), TM (1995), ETM+ (2005) and OLI (2017) were used to examine the urban expansion, growth types, and spatial isolation within 

the urban landscape to develop an understanding the trends of built-up growth in Hawassa City, Ethiopia. Landscape metrics and built-up 

density were employed to analyze the pattern, process and overall growth status. The area under investigation was divided into concentric 

circles with a consecutive circle of 1 km incremental radius from the central pixel (Central Business District) for analysis. The result 

exhibited that the built-up area had increased by 541.32% between 1987 and 2017and an extension growth types (more than 67 %) was 

observed. The major growth took place in north-west direction followed by north direction in haphazard manner during 1987–1995 period, 

whereas predominant built-up development was observed in south and southwest direction during 1995–2017 period. Land scape metrics 

result revealed that the of urban patches density, total edge and edge density increased, while mean nearest neighbors’ distance decreased 

showing the tendency of sprawl.  

 

Keywords—Landscape metrics, Spatial patterns, Remote sensing, multi-temporal, urban sprawl 
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Abstract—Free radicals, which are generated in many 

bioorganic redox process, play a role in the pathogenesis of several 

diseases including cancer, arthritis, hemorrhagic shock, 

inflammatory, cardiovascular, neurodegenerative diseases and age-

related degenerative brain diseases. Exposures of normal cell to 

free radical damages several structures; oxidizes nucleic acids, 

proteins, lipids or DNA. Compounds interfere with the action of 

reactive oxygen species might be useful in prevention and 

treatment of these pathologies.  

A series of indole compounds containing piperazine ring were 

synthesized. Coupling of indole-2-carboxylic acid with 

monosubstituted piperazines was accomplished with 1,1’- 

carbonyldiimidazole (CDI) in a good yield. The structures of 

prepared compounds were verified in good agreement with their 

1H NMR, MS, and IR characteristics.  

In this work, all synthetized indole derivatives were screened in 

vitro for their antioxidative potential against vitamin E (α-

tocopherol) using different antioxidant assays such as superoxide 

anion formation, lipid peroxidation levels in rat liver, and 2,2-

diphenyl-1-picrylhydrazyl (DPPH) stable radical scavenging 

activity.  

Synthetized compounds showed various levels of inhibition 

compared to vitamin E. This may give promissing results for the 

development of new antioxidant agents. 

 

Keywords—Antioxidant, indoles, piperazine, reactive oxygen 

species. 
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The Future of Islamic Tourism 
Abdulwahab Shmailan 

Jubail Industrial College, Saudi Arabia (e-mail: asns2010@gmail.com) 

 

1.  The Terminology of Islamic Tourism  

1.1 Halal Tourism (Permitted in Islam) 

Halal is a word that comes from the Arabic language meaning that there are certain products and food that are accepted by 

the religion as “clean” and are ok for a Muslims to use it(Shmailan,2018). They include actions or products permitted for the 

person to use that are not against the religious beliefs and culture.  The term “halal” means “religiously acceptable” and 

refers to those things that can be used by Muslims (Diyanat Isleri Baskanlig, 2011). It is halal to use or consume things that 

have not been prohibited by the Holy Quran or in Hadiths by Prophet (Gulen, 2011).  

 

The word "halal" means something that is allowed and is usually used in a legitimate sense. In Islam, the concept of Halal in 

Islam has very specific motives to preserve the purity of religion. It also includes to maintain the mentality of Islam, to 

preserve life, to protect property, to protect future generations, to support the dignity and integrity. Halal refers to all aspects 

of life, including such behavior is allowed speech, dress, behavior, and diet (Ljaj, 2011). The halal term is a general term for 

the “religiously acceptable” and it usually refers to consumption and utilization of material things for Muslims (Diyanet 

Isleri Baskanligi, 2011). 

 

The way to utilize and consume all the blessings is ‘mubah????’ and termed “Halal” in Islam (Gulen, 2011). Consumption 

and utilization of things that are not forbidden by the Holy Qur’an and the Hadith (sayings and deeds of Prophet Muhammed 

(PBH)) are halal in Islam (Gulen, 2011).  

The Halal food industry is one of the fastest growing industries around the Muslim world and non-Muslim countries (Lada, 

2009). The growth in the Muslim’s consumer population is from halal food.  This has changed the religious beliefs to fuel 

the acceptance of halal foods and development in this industry. The concept of halal food has quickly grown in global food 

markets (Alam, 2011). 

 

1.2 The Haram Tourism (Forbidden) 

The term Haram is Arabic word that is opposite for halal and means 

“Forbidden, not allowed, and never”.  Muslim people are not allowed them to buy or sell the product because it is against the 

rule of Islam. It means that Haram products cannot be sold for eating, drinking and wearing of which are considered against 

the the rule of Islam.(Shmailan.2018) 

 

These requirements are called Shariah principles and at the simplest level these principles “prohibit adultery, gambling, 

consumption of pork and other haram (forbidden) foods, selling or drinking liquor and dressing inappropriately” (Zamani-

Farahani and Henderson, 2010; 80-81). They may not be used by Muslims. Therefore, a Muslim is expected to benefit from 

Halals and to avoid harams. 

 

Although they share the same religious beliefs, Islamic nations are not homogeneous in their views. The situation varies 

from country to country and depends on the official interpretation of Islam, local culture, the role of local communities in 

society, the degree of liberalism and state interventionism (Zamani-Farahani & Musa, 2011). 

In addition, a typical Muslim is expected to do regular prayers in clean environments and fast in Ramadan. In Islamic 

teachings, Muslims are also expected to “abstain from profligate” consumption and indulgence (Hashim, Murphy and 

Hashim, 2007). 

 

1.3 Islamic Tourism:  

 

Islamic Tourism has become a powerful new entre in the tourism world and becomes a new product in the tourism industry. 

The industry provides holiday destinations for Muslim families which are guided by the Shariah rules (Razalli et al., 2013). 

Carboni et al. (2014) defined Islamic tourism “as tourism in accordance with Islam, involving people of the Muslim faith 

who are interested in keeping with their personal religious habits whilst travelling”.  

 

Islamic tourism and Halal hospitality are part of Halal food (Battour et al., 2011). However, there are other used such word 

for Hala is Mubah that are terminology using in Islamic law. Halal and Haram principles in a Muslim lifestyle are not only 

limited to food and drink, but also apply to their clothing and accessories, marriage, and work-related activities (Al-

Qardhawi, 1995). 

 

However, Carboni et al. (2014) recommended that Islamic tourism is not restricted only for religious purposes and is not 

exclusively to or within Muslim countries. Zamani-Farahani and Henderson (2010) considered that Islamic tourism and 

Halal tourism are same concepts and defined Islamic tourism as simply tourism mainly by Muslims who prefer to stay within 

their culture. Zamani-Farahani and Henderson (2010) in the same study reported that Islamic tourism could be extended to 
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target non-Muslims which is against their definition of Islamic tourism. Zamani Farahani and Henderson (2009) asserts that 

"Islamic tourism can be defined as traveling activities of Muslims when moving from one place to another or when residing 

at one place outside reviews their place of normal residence for a period less than one year and to engage in activities with”. 

One of the most dynamic developments among these markets is the market for halal tourism. 

1.4 Methodology: 

 

The research methodology used in this study is based on review and literature. 

Nevertheless its focus is mainly on literature about Islamic tourism, halal and haram products.  

The purpose of this research is to offer  knowledge and benefit concerning Islamic tourism for Muslims and non-Muslims 

around the world. 

 

2.1 Objective of the Study 

   

The following research objectives are formulated: 

  

1. To examine the impact of Halal Food on non-Muslim countries. 

2. To understand the impact of religious devotion on Tourists satisfaction needs. 

3. Determine if Halal food in Europe is driving more demand.   

4. To create awareness about Islamic tourist around the world 

5. Is the Islamic product growing around the world worldwide. 

 

3.1 Contribution of the study: 

 

The research is helping countries around the world understand the importance of Islamic tourism.  

The research reveals the benefits of industry Islamic tourism for countries, organizations and people around the world for 

Muslim and non-Muslim. 

 

4. Literature Review: 

4.1 Back Ground: 

4.1.1 The growth of the Muslim population: 

The growth of the Muslim population is fueling the demand for Muslim products and services in the market to increase. 

Muslims account for about 25% of the world’s population (PEW Forum of Religion and Personal Life, 2011). From 1990 to 

2010, the number of Muslims around the world increased at an average annual rate of 2.2% 

By the next 20 years, the number of Muslims in the world is set to double from 1.6 billion in 2010 to 2.2 billion by 2030. 

Because of such increasing trend of the Muslim population and the intrinsic encouragement in Islam in terms of travelling 

(Omar et al., 2013), 

Muslims represent an estimated 23% of the global population or about 1.8 billion consumers with an average growth rate of 

3% per 

annum. (Dar, Azmi et al. 2013).  

The global Muslim population is expected to grow by about 35 percent over the next 20 years, rising from 1.6 billion in 2010 

to 2.2 billion by 2030, or 26.4 percent of the world’s total projected population of 8.3 billion. By 2050, the Muslim 

population could grow to 2.6 billion and represent nearly 30 percent of the global projected population (Fleishman Hillard 

Majlis 2011). 

 

4.1.2 The Growth of the Muslim Tourism: 

The tourism industry is expected to be greatly influenced by the demand for the Muslim-friendly products. The global 

Muslim tourism market in 2011 was estimated to be around USD 126.1 billion and by 2020 the total Muslim tourist 

expenditure is estimated to be worth about USD 192 billion (Crescentrating, 2012). Another study by Muslim friendly 

tourism on 2016 as showing the table bellows that Muslim visitor’s arrivals and expenditures from 2000 to 2020. 

 

Years  2000 2014 2020 

Visitors Arrival 25 Millions  116 Millions 180 Millions  

Expenditure  20 B Dollars 121 B Dollars 212 B dollars 

 

4.2 The Top Muslim Countries for Tourism Excluding Arab Countries: 

4.2.1 Malaysia: 

Malaysia is first for Muslim countries and the tourism industry is expected to continue to be one of the top five contributors 

to the national economy (Tourism Malaysia, 2011). In fact, in 2012, the travel and tourism industry contributed 15.8% to 

Malaysia’s gross domestic product (GDP) (World Travel and Tourism Council, 2014). In 2012, for instance, Malaysia has 

had around 25 million international tourists, a 354% increased from 5.5 million tourists in 2009. In this context, Muslim 

tourists registered to be the highest growth rate of international tourist arrivals. In 2012 alone, international Muslim tourist 

arrivals were estimated to be around 5.4 million (Shaari, 2013). 

ASEAN Association of Southeast Asian Nations According to the ASEAN Travel and Tourism Competitiveness Report 

(2012) Malaysia is listed among the top 10 countries Malaysia where 25 million tourist visited Malaysia by the end of 2011 
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(BERNAMA, 2011). The below table shows the growth of tourist arrival on Malaysia from 2000 to 2013 indicating that 

Malaysia is one of the highly potential market for tourism in ASEAN market and around the world. 

 

4.2.2 Indonesia: 

The development of sharia or halal tourism as an alternative for the travel industry in Indonesia in line with the trend of the 

halal tourism industry as part of the global Islamic economy (Samori, Salleh & Khalid, 2016). In the last three years, 

influenced by the increased number of trips across the country and the growth of the economy, especially in the Asia-Pacific 

region. Total world travelers in 2014 reached 1.110 million overseas trips, up 5% compared to the previous year. In 2014 

more than 300 million (27.1% of total world travelers) did travel to Asia and 96.7 million of them go to Southeast Asia. 

While in 2015 amid the global situation is not conducive, world traveler trip still grows by 4.5%. So, tourism continued to 

experience significant growth. 

Indonesia also experienced an increase in world tourism from 

9.3 million in 2014 to 10.4 million in 2015 (up 2.9%), and in 2016 was able to break the 12 million tourist arrivals. 

Compared with other countries in ASEAN, Indonesia is ranked fourth, below Thailand, Malaysia, Singapore. Based on 

nationality, Singapore, Malaysia and China are the third largest contributor of foreign tourists. Whereas from outside Asia 

are Australia, the United Kingdom, and the United States (Bappenas, 2016). 

 

4.2.3 Turkia: 

Official tourism statistics provided by Turkish Ministry of Culture and Tourism shows that Turkey attracted over 28 million 

tourists in 2010. Tourism receipts exceeded $21 billion and average tourist spending was around $630 (Ministry of Culture 

and Tourism, 2011). For a long time, Turkey has been one of the top ten tourist destinations in terms of tourist arrivals. 

Political stability of the country in 2000s has resulted in improvements in many areas including infrastructure building, 

international relations and event management, which all had pivotal impact on tourism development. According to 

projections, the country is expected to increase tourist numbers to 63 million tourists and tourism earnings to $86 billion by 

2023 (Duman and Tosun, 2010). Turkey has around 600,000 touristic bed capacities and 2600 accommodation facilities. 

These numbers are up from 56,000 bed capacity and 500 facilities in 1980. Antalya, Istanbul and Mugla are the three major 

tourism cities in Turkey. These cities accommodate around 50% of international visitors to the country (Duman and Kozak, 

2010). 

 

4.3 Global Islamic Industry  

The global halal industry is estimated to be worth around USD2.3 trillion (Excluding Islamic finance). Growing at an 

estimated annual rate of 20%, the industry is valued at about USD560 billion a year. Thus, making it one of the fastest 

growing consumer segments in the world. The global halal market of 1.8 billion Muslims is no longer confined to food and 

food related products. The halal industry has now expanded beyond the food sector to include pharmaceuticals, cosmetics, 

health products, toiletries and medical devices as well as service sector components such as logistics, marketing, print and 

electronic media, packaging, branding, and financing (Fleishman Hillard Majlis 2011, Dar, Azmi et al. 2013). 

The Islamic product is non-exclusive to Muslims, and has gained increasing acceptance among non-Muslim consumers who 

associate with ethical consumerism. Many Western countries have recognized the emerging global trend in consumerism 

towards toward products and services, and are now racing to gain a footing in the Islamic industry (Dar, Azmi et al. 2013).  

 

4.3.1 The Hotel Industry 

Islamic hotels, can be defined as a hotel that provides services in accordance to the Shariah principles. Particularly, "Sharia" 

is considered as code of conduct that regulates the Muslim life (Shamim, 2009; Yuni and Nor ‘Ain, 2010; Yusof and 

Muhammad, 2013) a hotel is not only required to serve halal food and drink, but the operation throughout the hotel should 

also be managed based on the Shariah principles (Sahidaet al., 2011). 

According to statistics reported by World Tourism Organization (2010), SCHs represent almost 10% of the global tourism 

market. The major drivers behind the success of SCH concept included the increasing numbers of Muslim traveler market 

around the world with average spend reached at ten to fifty percent higher than that of the average leisure or business traveler 

( Samori and Abd Rahman, 2013) 

The Islamic Hospitality Concept: Dry hotels that do not serve alcohol on their outlets, partially SCH that provide a few more 

Islamic services such as Halal food, prayer rooms, Quran and prayer rugs in each room, and separate facilities for men and 

women, and fully SCH that have Sharia governing all of its operations from its design, interiors to the hotel’s accounts 

(Henderson, 2003; Zulkharnain and Jamal, 2012.). 

The Islamic Hotel: Facilities such as spa, gym facilities, swimming pool, guest and function rooms for male and female 

should be separated (Rosenberg and Choufany, 2009). 

Muslims tourists prefer to stay in hotels where it is easy to access to Mosques so that they can hear the pronouncement of 

Azan from public Mosques (Battour et al, 2010).  

Prayer time indication and respect those times during the trip Hotel is important for most of the Muslim tourists and it 

influences the choice of hotel (Hashim et al 2007). Qibla direction marks to Mecca, prayer mats and prayer beds are also 

important factors that influences Muslim tourist’s choice of hotels (Kovjanic, 2014).  

 

4.3.2 Food and Beverage Spending 

Marzuki et all (2012) examined the attitudes of restaurant managers towards halal and concluded that managers felt that halal 

certification of products enriched of their knowledge of dietary habits of Muslims. 
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Expenditure on food and beverages: 

For example, global Muslim expenditure on Food and Beverages (F&B) has increased 10.8% to reach $1,292 billion in 

2013. This expenditure is expected to increase to a $2,537 billion market by 2019 and will account for 21.2% of the global 

expenditure. Furthermore, Middle Eastern full-service and fast food restaurants which serve Halal food for Muslim tourists 

are very prevalent in France, Germany and the UK and some of their customers may be frequently non-Muslim. The Report 

estimates global Muslim spending on food and beverages (F&B) to be $1,128 billion in 2014. The total global F&B 

spending during the same period is estimated to be $6,755 billion in 2014, making the Muslim food market 16.7% of global 

expenditure. Comparatively, this is a 4.3% increase from 2013 Muslim F&B expenditure that was $1,081 billion (reflecting 

the adjusted projections methodology).  

The Muslim Food Expenditure is Expected to grow to 

$1,585 billion market by 2020 and will account for 16.9% of global 

expenditure. This equates to a 2014-20 CAGR growth of 5.8%. 

Based on total food consumption, the top countries with Muslim food 

consumption are Indonesia ($158 billion), Turkey ($110 billion), Pakistan ($100.5 billion), and Iran ($59 billion) based on 

2014 estimates. 

Comparatively, the collective global Muslim F&B market is larger than 

The F&B consumption of the top geographical markets in 2014, such as China ($797.8 billion), United States ($741.2 

billion), Japan ($367.3 billion) and India ($335.7 billion). The growing affluent middle-class Muslim consumers, and 

increase in the degree of interconnectivity which has made traveling a part and parcel of everyday life, are gradually 

changing the tourism preferences of Muslims from traditional destinations such as Mecca to top holiday destinations and 

resorts. With Muslim tourist’s expenditure expected to rise to more than 13% of the entire global tourism expenditure by 

2020, halal tourism has the potential to go mainstream and develop as an integral part of the burgeoning global halal market 

(Dar, Azmi et al.2013). The halal tourism market represents 12.3% or USD126.1 billion of them total global outbound 

tourism market and is growing at 4.8%  compared to the global average of 3.8%. In 2011 alone, Muslim travelers spent 

about USD126 billion.15 This figure is expected to reach USD419 billion by 2020. The MENA markets represent the largest 

share of the global 

Muslim tourist outbound expenditure at 60%(Dar, Azmi et al. 2013).  

        Azmin,2015 

 

4.4 Non-Muslim Countries Provide Halal (Hotels)for Muslim  

Non-Muslim countries encourage business to offer halal products.  

The awareness of non-Muslim countries increased varieties of product for Muslim people to provide varieties of halal 

product such as restaurants, hotels and resorts. The awareness among Muslim increased to select Halal options for their 

needs from the common of options currently offered (Battour & Ismail, 2014).Therefore, some non-Muslim destinations 

such as Japan, Philippines, and Brazil offered Muslim friendly solutions/options to scenario seen as problematic by Muslim 

travelers. For example, Chambers of Commerce in Japan and the Philippine Travel Agencies Association (The National, 

2014; TTG Asia, 2014). 

Organized seminars to train the tourism industry to satisfy Muslim tourist needs. Moreover, prayer rooms are allocated at 

major airports and restaurants offer Halal Food in Japan. Muslim friendly guide is also published to provide information on 

Halal Food and prayer places (The National, 2014). Muslim friendly hotels deliver Muslim guests with all services that are 

compliant with Islamic teachings such as Qibla Direction, Halal food, alcohol-free beverages, and prayer room with call for 

prayers (Battour et al., 2010 and Stephenson, 2014).  

 

 

The following countries are offering service as Hala for Muslim people 

1. Moscow: Aerostar Hotel in Moscow is Muslim friendly as one of the hotel's kitchens is certified Halal (Sboros, 2014). 

The hotel provides several things related to Muslims such as a copy of the Quran, a prayer mat and the Qibla direction in 

their rooms.  

2. UK: In UK Most of the business have service for examples banks, hotels and restaurants, for example more than hundreds 

KFC Outlets and Nando’s restaurant serve halal food. Here are Some of chain restaurant as international restaurants: 

Chicken Cottage, Subway, Dixy Fried Chicken, Pizza Express and Perfect Fried Chicken are using Halal chicken 

(Euromonitor International, 2015, p. 7; Stephenson, 2014) 

According to Euromonitor International report (2015, p. 16), the sales of Halal food is increased in Europe, particularly in 

consumer foodservice outlets because of inbound Muslim tourists visiting Europe. Therefore, it is expected that the 

investments in Halal food market will grow in non-Muslim destinations due to the growth of Halal tourism. 

3. Fairmont Makati and Raffles Makati hotels in Philippines: These Muslim friendly by providing Quran copies, prayer 

room, and Arabic-language TV channels (TTG Asia, 2014). From the previous practices, it is noted that availability of 

Muslim friendly hotel is considered one of the most important attributes that attract Muslim travelers and encourage them to 

visit the destination. The availability of Halal food and beverages is vital for destinations that target Muslim travelers. It is 

now common for Muslim tourists to request Halal food and beverages when they visit non-Muslim destinations 

(Euromonitor International, 2015, p. 17). 

 According to Islamic law, it is not allowed for Muslim followers to eat pork or pork by products, animals that were dead 

prior to slaughtering, animals not slaughtered properly or not slaughtered with pronouncing the name of Allah, blood and 

blood by products, alcohol, carnivorous animals, birds of prey (Battour et al., 2014; Battour et al., 2010; Stephenson, 2014).  
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4. Japan Narita Airport and Haneda International Airport in Tokyo opened a prayer room in 2014 (The National, 2014). The 

Manhattan Fish Market which is a leading chain restaurant in Malaysia opened in 2015 its first outlet in Tokyo. The outlet is 

serving 100% Halal-components for its menus (Shugo, 2015) 

 

4.5 The Benefits of Islamic Tourism: for Muslim and Non-Muslim 

Islamic Motivation According to Duman (2011) Islamic tourism can be defined as “the activities of Muslims traveling to and 

staying in places outside their usual environment for not more than one consecutive year for participation of those activities 

that originate from Islamic motivations which are not related to the exercise of an activity remunerated from within the 

place visited”. Faith-based needs and services as a niche market “halal friendly” tourism includes; halal hotels, halal 

transport (halal airlines), halal food restaurants, halal tour packages and halal finance. Therefore, halal tourism consists of 

different sectors which are related with each other. (Akyol and Kilinc – 2014) Sureerat (2015) defines Halal tourism as 

offering tour packages and destinations that are particularly designed to cater for Muslim considerations and address Muslim 

needs. Islamic teachings Islamic attributes such as Mosques accessibility, availability of prayer facilities, placement of Qibla 

direction has significant and positive impact on Muslim tourist’s satisfaction (Rahman 2014). 

Islamic entertainments were considered one of the important key prioritized tangible attributes that influences Muslim 

tourists choice of hotels or Sharia Compliant hotels in Malaysia (Battour et al 2010).  

However, in line with Al-Hamarneh and Steiner (2004) Zamani-Farahani and Henderson (2010) highlighted the benefits of 

Islamic tourism for non-Muslim tourists visiting the Muslim world Shakiry (2006) also claims that ‘The concept of Islamic 

tourism is not limited to religious tourism, but it extends to all forms of tourism except those that go against Islamic values’ 

In other words, tourism is a meaningful activity originating from Islamic motivations (Din, 1989). Din (1989) argues that 

Islam regards traveling as a purposeful activity centered on motivations (p. 552). Motivations and intentions are remarkably 

important in Islam, since they are related to attitudes and their outcomes (Ala-Hamarneh, 2011; Hassan, 2007 and 2004; 

Henderson,2010). Religious and spirituality: in Islam, religion and spirituality are closely interconnected (Hag and Wong 

Hoyin, 2010). In terms of religious and spiritual tourism, Islam consists of hajj, umrah, and pilgrimage. Every Muslim must 

ensure that what they eat comes from a halal source. This does not mean only to check the ingredients per se, but also to 

ensure that the whole process is in accordance with Shariah principles. (Zakaria 2008)Tourism through Muslims, although it 

can be extended to include non-believers (subject to compliance with Islamic values) (Shakiry, 2008) Religious tourism 

(pilgrimage and visit to holy places around the world of Islam) (Hassan, 2007). Shafaei and Mohammed (2013) found that 

access to Halal food influences Muslims tourists’ choice of Hotels in Malaysia, while Battour et al (2014)  

 

6.Conclusion: 

 

With the growth of the Islamic population there will be large demand for their products for long time. And with the new 

demands for their products and services the market is strong for them. The markets will be built to service the Islamic 

customers and others non-religious who are interested in these products and services.  

 

Islamic tourism is a new and growing sector for the industry of tourism around the world. It is contribution to the economy 

for the country and increases the income of the people. The concept of halal product is well known for countries and 

organization around the world. Research indicates from non-Muslim countries shows that they are encouraging chambers of 

commerce and other organizations to consider halal products and services. They are an emerging market making the sector 

wise option to sell for Islamic Muslim and non-Muslim. 

 

 

6.Recommendations: 

 

1. Further examine the new markets that are being developed by the Islamic sector. 

2. Take a closer look on non-Islamic customers who are buying and selling in this sector anywhere.  

3. Develop more interest in the market place to insure no gaps in selling. 

4. Develop different levels Islamic products and services to serve a wider group of customers.  

5. Do research on any other products and services for this sector to create a larger market for Islamic products and 

services. 
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Comparison of Support Vector Machines and
Random Forest Algorithms for Mapping Burned

Forest Area: Kumluca and Adrasan Case
Dilek Küçük Matcı, Nuri Erkin Öçer, Uğur Avdan

   Abstract—Mapping  burned  forest  areas  requires  a  lot  of
manpower  and  time.  With  the  development  of  remote  sensing
methods, this load is gradually taken over by machines. The Support
Vector Machines (SVM) and Random Forests (RF) algorithms are
among  the  most  widely  used  machine  learning  methods  in  the
literature.  In  this  study,  it  is  examined  how  the  intrinsic
characteristics of these methods would affect the mapping process.
In  this  regard,  adaptation  of  these  methods  for  the  purpose  of
mapping  burned  areas,  and  the  optimization  of  special  model
parameters are conducted. These two methods were compared by
means  of  some  measures  such  as  classification  accuracies,
processing time, memory usage and the size of the training data. For
this purpose, we use a Landsat 8 image of the Adrasan and Kumluca
fires which occurred in 24 – 27 June 2016. The obtained results were
evaluated with confusion matrix  based on the randomly sampled
points.

  Keywords—random forests,  support  vector  machines,  burned
area mapping, machine learning
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Empirical Models for the Evaluation of Global
Solar Radiation Based on Meteorological Data in

the Different Sites of Nepal
Birendra Prasad Pant, Khem Narayan Poudyal, Bhupendra Budha

   Abstract—In  this  study,  six  single-multiple  meteorological
parameter  models  are  introduced  to  estimate  the  global  solar
radiation on the horizontal  surface of  Nepal  at  different  regions
(Eastern, Central and Mid-western). Four sites (Jumla, Nepalgunj,
Kathmandu  and  Biratnagar)  having  different  geography  and
elevation from mean sea level, are taken under the study. The daily
global solar radiation data of those sites were measured from CMP6
Pyranometer during different period of time. In order to estimate the
GSR,  six  different  models  have  been  introduced  and  by  the
implementation of Excel, MATLAB and Origin, we have extracted the
estimated global solar radiation data. The main concern of the study
is to operate those estimated GSR with the various statistical error
indicators  in  order  to  obtain  the  best  model  according  to  their
performances.  The  performance  of  model  is  evaluated  from  the
values of statistical tests MPE, MAPE, MABE, MBE, RMSE, SD, R2
and r. From this study, sunshine hour based model has shown the
better agreement in between the measured and estimated GSR for
Jumla, Nepalgunj and Kathmandu. Similarly, for the site Biratnagar,
temperature  based  model  is  suitable  for  estimating  global  solar
radiation. Also, from the study of seasonal variation of GSR, it has
been found that the maximum amount of global solar radiation is
received  during  spring  or  pre-monsoon  seasons.  Since,  the
altitudinal  variation does effect  the solar  radiation,  the radiation
received by the study site Jumla is more than the other three sites
and is  in  the range of  4.045-7.043 kWh/m2/day.  The established
result uncover that there is a good possibility of solar energy as a
alternative energy source in Nepal.

  Keywords—empirical models, global solar radiation, regression
constants, statistical error
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The Influence of Thixotropic Parameter on a
Steady-State Blood Flow

Nazish Shahid

   Abstract—Variation in the dynamics of steady-state blood flow
through  a  stenosed  tapered  artery  has  been  investigated
corresponding to changes in thixotropic parameter, λ over the range
[0,1]. To probe the role of parameter λ and differentiate the current
model from other known non-Newtonian models, expressions of axial
velocity,  shear stress,  wall  shear stress and flow rate have been
calculated depending upon this parameter and pressure gradient.
Also, pressure gradient has been deduced uniquely with the help of
continuity equation. Our choice of calculating pressure gradient has
led to obtaining shear stress such that its dependence on structural
parameter  of  our  model,  unlike  most  of  the  available  results,
motivates  for  further  investigation.  The  simultaneous  effects  of
varying  yield  stress  and  parameter  λ  on  axial  velocity,  flow
resistance, and flow rate have been studied such that the differences
between Herschel-Bulkley fluid model and our current model can be
pointed out. To validate the suitability of our model and some results
in  history,  we  have  also  obtained  limiting  results  for  particular
values of λ.

  Keywords—thixotropy, tapering, blood flow, steady state, axial
velocity, yield stress
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An Analysis of the Main Project Organizational
Structures: Advantages, Disadvantages, and

Factors Affecting Their Selection
Jose R. San Cristóbal, Emma Diaz

   Abstract—Generally,  we  can  define  project  organizational
structures as organizational forms, based on temporary teams that
are  created  to  perform  particular  tasks  and  disappear  after
achieving  the  established  goals.  Whereas  simple  projects  may
require  a  limited  number  of  steps  and  specializations,  complex
projects may be composed of plentiful of steps and require diverse
and different specializations. As the project increases in size and
design  more  units  and  specializations  are  added  to  the
organizational  structure  contributing  to  both  more  vertical  and
horizontal  organizational  differentiation.  Thus,  when  designing  a
project  organizational  structure  the  following  questions  must  be
answered:  How  many  steps  are  necessary  to  be  taken  for  the
successful  completion  of  the  project?  How  many  different
specializations are included in the design of the project? How are the
interrelatedness between the different elements of the project and
between the different specializations? How many different activities
are  to  be  managed?  In  this  paper,  the  three  generic  project
organizational structures presented in the literature, functional, pure
project,  and  matrix,  together  with  their  advantages  and
disadvantages are shown. Furthermore, the most important factors
that should be considered when designing a proper organizational
structure are also analyzed.

  Keywords—Project Organizational Structure, Functional Project
Structure, Pure Project Structure, Matrix Project Structure
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Abstract—Phthalates are a class of plastic additives that are 

used to enhance the physical properties of plastics and as solvents 

in paintings and some of them proved to be of particular concern 

for the human health. There are insufficient data concerning the 

health risks of phthalates and further research on evaluating their 

effects in humans is needed. As humans are not volunteers for such 

experiments, computational analysis may be used to predict the 

biological effects of phthalates in humans.  

Within this study we have used some computational approaches 

(SwissADME, admetSAR, FAFDrugs) for predicting the 

absorption, distribution, metabolization, excretion and toxicity 

(ADME-Tox) profiles and pharmacokinetics for the most common 

used phthalates. These computational tools are based on 

quantitative structure-activity relationship modeling approach. The 

predictions are further compared to the known effects of each 

considered phthalate in humans and correlations between 

computational results and experimental data are discussed.  

Our data revealed that phthalates are a class of compounds 

reflecting high toxicity both when ingested and when inhaled, but 

by inhalation their toxicity is even greater. The predicted harmful 

effects of phthalates are: toxicity and irritations of the respiratory 

and gastrointestinal tracts, dyspnea, skin and eye irritations and 

disruption of the functions of liver and of the reproductive system. 

Many of investigated phthalates are predicted to be able to inhibit 

some of the cytochromes involved in the metabolism of numerous 

drugs and consequently to affect the efficiency of administrated 

treatments for many diseases and to intensify the adverse drugs 

reactions. The obtained predictions are in good agreement with 

clinical data concerning the observed effects of some phthalates in 

cases of acute exposures. 

Our study emphasizes the possible health effects of numerous 

phthalates and underlines the applicability of computational 

methods for predicting the biological effects of xenobiotics.  

 

Keywords—Phthalates, ADME-Tox, pharmacokinetics, 

biological effects.  
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Abstract—Hepatocellular carcinoma (HCC) is a hepatocellular 

tumor commonly found on the surface of chronic liver. HepG2 is 

the most commonly used cell type in HCC studies. The main 

proteins remaining in the blood serum after separation of plasma 

fibrinogen are albumin and globulin. The fact that the albumin 

showed hepatocellular damage and reflect the synthesis capacity of 

the liver was the main reason for our use. Alpha Fetoprotein (AFP) 

is an albumin-like structural embryonic globulin found in the 

embryonic cortex, cord blood and fetal liver. It has been used as a 

marker in the follow-up of tumor growth in various malign tumors 

and in the efficacy of surgical-medical treatments, so it is a good 

protein to look at with albumins. We have seen the morphological 

changes of dimethyl sulfoxide (DMSO) on HepG2 and decided to 

investigate its biochemical effects. We examined the effects of 

DMSO, which is used in cell cultures, on albumin, AFP and total 

protein at low doses. 

Material Method: Cell Culture: Medium was prepared in cell 

culture using Dulbecco's Modified Eagle Media (DMEM), Fetal 

Bovine Serum Dulbecco's (FBS), Phosphate Buffered Saline and 

trypsin maintained at -20 ° C.  

Fixation of Cells: HepG2 cells, which have been appropriately 

developed at the end of the first week, were fixed with acetone. We 

stored our cells in PBS at + 4 ° C until the fixation was completed.  

Area Calculation: The areas of the cells are calculated in the 

ImageJ (IJ).  

Microscope examination: The examination was performed with 

a Zeiss Inverted Microscope. Daytime photographs were taken at 

40x, 100x 200x and 400x. 

Biochemical Tests: Protein (Total): Serum sample was analyzed 

by spectrophotometric method in autoanalyzer. 

Albumin: Serum sample was analyzed by spectrophotometric 

method in autoanalyzer. 

Alpha fetoprotein: Serum sample was analyzed by ECLIA 

method. 

Results: When liver cancer cells were cultured in medium with 

1% DMSO for 4 weeks, a significant difference was observed 

when compared with the control group. As a result, we have seen 

that DMSO can be used as an important agent in the treatment of 

liver cancer.  

Cell areas were reduced in the DMSO group compared to the 

control group and the confluency ratio increased. The ability to 

form spheroids was also significantly higher in the DMSO group.   

Alpha fetoprotein was lower than the values of an ordinary liver 

cancer patient and the total protein amount increased to the 

reference range of the normal individual. Because the albumin 

sample was below the specimen value, the numerical results could 

not be obtained on biochemical examinations.  

We interpret all these results as making DMSO a caretaking aid. 

Since each one was not enough alone we used 3 parameters and the 

results were positive when we refer to the values of a normal 

healthy individual in parallel.  
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We hope to extend the study further by adding new parameters 

and genetic analyzes, by increasing the number of samples, and by 

using DMSO as an adjunct agent in the treatment of liver cancer. 

 

Keywords—Hepatocellular carcinoma, DMSO, HepG2, cell 

culture. 

 

 

Biochemical Effects of Low Dose Dimethyl 

Sulfoxide on HepG2 Liver Cancer Cell Line 
E. Şengül, R. G. Aktaş, M. E. Sitar, H. Isan 

Conference Proceedings, London United Kingdom Jul 26-27,  2018, 20 (7) Part XVII

2161



 
ABSTRACT 

 
A shoreline is the line where a body of water and the 

shore meet. It provides economic and social security to 
coastal habitations. However, shorelines face multiple 
threats due to both natural processes and man-made effects 
because of disasters, rapid urbanization, industrialization, 
and sand deposition and erosion, etc. In this study, we 
analyzed multi-temporal satellite images of the Yilan coast, 
Taiwan from 1978 to 2016, using the United States 
Geological Survey (USGS) Digital Shoreline Analysis 
System (DSAS), weather information (as rainfall records 
and typhoon routes), and man-made construction project 
data to explore the causes of shoreline changes. The results 
showed that the shoreline at Yilan coast is greatly influenced 
by typhoons and anthropogenic interventions. 

Index Terms—Shoreline change, multi-temporal 
satellite, digital shoreline analysis system 
 

1. INTRODUCTION 
 

Because of climate change in recent years, the gradual 
rise of sea level has created unusable land in some areas (for 
example, soil salinization in farmland and coastal areas), 
which has reduced crop production and resulted in 
increasingly-serious problems of land area reduction and 
beach loss. For island countries such as Taiwan, threats to 
the coast need special attention. Loss of beaches is not 
entirely a natural factor. Super-pumped groundwater causes 
subsidence of the ground, and the exploitation of sand and 
gravel is not balanced due to the insufficient supply of sand 
by the rivers. The local topography of the coastal structure 
and flow conditions, and the development of an industrial 
area has obviously changed the status of the coast. Therefore, 
it is important to explore the causes of changes in the 
shoreline, which can help government agencies create 
effective measures to prevent  shoreline losses. 

 
2. LITERATURE REVIEW 

 
Since 2002, offshore areas near Yilan lost 

approximately 300,000 to 500,000 cubic meters of sand 
each time typhoons attacked the beach (Lee et al, 2005). 

Based on aerial photographs with high quality image 
data, the high- and low-tide shorelines at the coast of the 
Honeymoon Bay in Yilan in 1992, were established and 
compared with the actual shorelines of other years. Due to 
the seasonal and dynamic behavior of the shoreline, more 
accurate results can be obtained with and actual 
measurements in the field over longer time periods (Yu et al, 
2005). 

Finally, remote sensing images were acquired at 
various times, but the image acquisition times and  sensors 
were different. Therefore, geographic information system 
(GIS) software was used to degenerate the coast line and the 
beach to perform spatial analysis, in addition to observing 
the changes of the coast line at various times. In addition to 
the situation, the use of telemetry images from multiple 
periods combined with the spatial analysis function of GIS 
can effectively grasp the changes in the history of the beach 
(Liang et al, 2011). 

 
3. METHODOLOGY 

 
This study uses spatial tools of the geographic 

information system software, ArcGIS 10.3, to build related 
map resources. Figure 1 shows the flow chart of the research, 
and can be described as follows: 

(1) Collect relevant data, such as rainfall records for 
various years, typhoon routes, satellite images, and coastal 
engineering construction projects.  

(2) Acquire shoreline satellite image positioning and 
mapping of each year's shoreline layer.  

(3) Conduct shoreline transition analysis. 
(4) Using statistical analysis, summarize the changes in 

the shoreline. 
(5) Explore the causes of shoreline changes. 
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Fig 1 Flowchart of the research methodology 

4. RESULTS 
 
4.1 Method of operations 
This study (1) uses ArcGIS for satellite imagery; (2) maps 
the shoreline for each year; (3) counts annual rainfall, 
typhoon, and coastal related engineering data from 1978 to 
2016, as shown in Figure 2, Figure 3, and Figure 4; and (4) 
uses the United States Geological Survey (USGS) Digital 
Shoreline Analysis System (DSAS). The DSAS developed 
by the USGS analyzed the coast of Yilan County south of 
Wushi Harbor to the end of the Tzuzi Stream, as shown in 
Figure 5. 
 
4.2 Exploring the cause of the retreat of the shoreline from 
the south of Wushi Harbor to Dzizi Creek 
 
The results show that the average shoreline has retreated by 
approximately 35 m from land from 1978 to 2016. The data 
are shown in Table 1. 
 
(1) The shoreline increased by an average of 30 m from 

2004 to 2005. According to the typhoon and annual 
rainfall data shown in Figures 2 and 3, there were 4 
typhoons logged into Taiwan that year, and abundant 
rain would have caused river sand accumulations. This, 
in turn, caused the growth of the shoreline during the 
year. 

 
(2) The average shoreline receded by approximately 25 m 

from 2005 to 2006. Although there was a typhoon 
during the year, the amount of rainfall was small, rivers 
and sediment transport decreased, causing the shoreline 
to recede. 

 
(3) The shoreline receded by approximately 30 m from 

2006 to 2013. According to the construction data from 
2000 to 2010 as seen in Figure 4, there were 8 
construction projects for the year 2010, and a large 
amount of excavation of sandstone occurred during 
2012. The construction of hotels in Wushi Harbor has 
caused a significant reduction in the shoreline. 

 
(4) As the shoreline was greatly reduced during 2012, the 
government implemented a coastal protection strategy from 
2013 to 2016, including measures such as seawalls, wave 
blocks, off-shore embankments, artificial beach-building, 
and sand barriers, to reduce shoreline losses. 
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Fig 2 Rainfall Statistics from 1978 to 2016 in Yilan County 

 

 
 

Fig 3 Typhoons in Yilan County from 1978 to 2016

 
 

Fig 4 The Coastal Construction Project from 1978 to 2016 
in Yilan County (First River Management Office, 2005) 

 
 
 

Table 1 Shoreline retreat data for each year(based on 1978) 
 

Year Shoreline distance (m) 
1978 0.000 
2004 -32.868 
2005 -2.582 
2006 -23.438 
2013 -45.773 
2016 -50.025 

 

 
 

Fig 5 Shoreline change from South of Wushi Fishing Harbor 
to Dazizi Creek in Yilan County 

 

Fig 6 Costline change in various in Yilan County 
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5. CONCLUSION 
 

This study used ArcGIS to analyze the Yilan shoreline 
with the USGS DSAS toolbox. The results show that rainfall 
during the typhoon caused an increase in the shoreline. 
However, in recent years, with the development of social 
economy, the demand for sand and gravel has been 
gradually increasing, resulting in a seriously-eroded coast. 
Although the government has implemented coastal 
protection policies in recent years, it still seeks solutions to 
prevent the loss of land. 
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Phonological Awareness and Reading Readiness:
Participatory Research with Preschool Teachers in

Barbados
Toniann C. Alexander

   Abstract—One of  the  most  significant  skills  pupils  seek  to
acquire at school is the ability to read. From the moment of entry
into Reception, teachers begin to help children weave the tapestry of
formal literacy. For some preschoolers, the threads necessary for
their  cognitive  loom to  sufficiently  spin  are  absent.  Phonological
awareness is one thread in learning to read that is strongly related
to success in beginning reading. According to Carson et.al. 2013 and
Grofcikova  & Macajova,  2017 some preschoolers  do  not  possess
sufficient  reading readiness skills  to  benefit  from formal  reading
instruction. The purpose of this study will be to explore preschool
teachers’ perceptions of phonological awareness and its relation to
reading readiness.  This  research will  seek to develop an explicit
phonological  awareness process based on these perceptions.  The
participants  will  be  preschool  teachers  at  nursery  schools  in
Barbados. In the first phase, quantitative and qualitative data will be
collected and analysed to determine the teacher’s  perceptions of
phonological awareness and reading readiness. Perceptions of their
competence at phonological awareness instruction will be examined.
In  the  second  phase  of  the  study,  analysis  of  observations  and
interviews with participating teachers will be conducted to ascertain
the  impact  of  phonological  awareness  instruction  on  teacher
practice.  It  is  expected  that  the  results  will  indicate  that
phonological awareness is a necessary skill for pre-schoolers on their
route to reading readiness and that teacher phonological awareness
pedagogy  impacts  teacher  perceptions  and  practice.  Additional
expected  indications  should  reveal  that  reading  readiness  in
preschool  must  include  explicit  instruction  in  phonological
awareness,  on-going  professional  development  for  preschool
teachers and collaboration between preschool and reception grade
teachers.  One  implication  of  the  study  is  an  enhanced  teacher
understanding  of  phonological  awareness’  key  role  in  the
development of reading readiness in preschool. Another implication
of  the  results  is  that  schools  void  of  or  lacking  systematic
phonological awareness instruction will give rise to pre-schoolers ill
prepared  for  beginning  reading  instruction  which  will  negatively
affect  the  quality  of  beginning  reading  instruction  in  Barbadian
nursery schools.

  Keywords—Participatory  research,  Phonological  awareness,
Preschool teacher, Reading Readiness
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Abstract—There is a growing demand for construction of high-

rise buildings and infrastructures in large cities, which sometimes 
require deep excavations in the vicinity of pile foundations. In this 
study, a two-dimensional finite element analysis is used to gain 
insight into the response of pile groups adjacent to deep excavations 
in sand. The numerical code was verified by available experimental 
works, and a parametric study was performed on different working 
load combinations, excavation depth and supporting system. The 
results show that the simple two-dimensional plane strain model can 
accurately simulate the excavation induced changes on adjacent pile 
groups. It was found that further excavation than pile toe level and 
also inclined loading on adjacent pile group can severely affect the 
serviceability of the foundation.  
 

Keywords—Deep excavation, pile group, inclined loading, lateral 
deformation. 

I. INTRODUCTION 

HE land in large cities is scarce, and usually, the choices 
for construction location are very limited. Considering 

this fact, it is also likely that the project site for high rise 
buildings and various infrastructures which normally require 
deep excavations, would be in the proximity of another 
building with pile foundation. This engineering challenge 
caused a lot of worries since deep excavation induces stress 
relief which results in adjacent soil and pile group deformation 
[1], [2].  

Because of the importance of the matter, there have been a 
considerable number of studies investigating this subject. 
Comprehensive centrifuge tests, reported by [3]-[6], suggest 
that the excavations induce substantial deformations in the 
adjacent pile foundations and severely affect their bending 
moment. However, these changes reduce dramatically with 
increasing the distance of piles to excavation. Some other 
researchers used numerical simulations [7]-[10] to study the 
other aspects of this topic which were unable to consider in 
experimental works such as investigating the effects of pile 
length, supporting system, pile head fixity, etc. There are also 
some other studies which applied theoretical and analytical 
methods [11], [12].  

Reviewing the literature provides a good insight into this 
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engineering challenge; however, it is perceptible that there is 
still a paucity of information about some of the important 
aspects of this topic such as piles behaviour within a group 
subjected to various inclined working loads.  

In this study, two-dimensional finite element analysis was 
used to investigate the behaviour of 2×n pile group adjacent to 
deep excavation in sand. The numerical code and the 
modeling procedure were verified by the centrifuge test 
reported by [3]. Various parameters were investigated 
including working load combinations, excavation depth, and 
supporting system. 

II. VALIDATION OF TWO-DIMENSIONAL FINITE ELEMENT 

MODELING 

The two dimensional finite element models used in this 
paper were verified by centrifuge test reported by [3]. 
Verification was conducted to examine whether the procedure 
used in the modeling of the pile group in two dimensional 
plane-strain model, soil and soil-pile interactions are 
appropriate to correctly predict the pile groups behaviour.  

As a conventional method which is shown in Fig. 1, a 2D 
converted plate element is used to model piles, and their axial 
and bending stiffness were calculated per unit width so that it 
would be equivalent to actual pile rows properties. Fig. 2 
shows the 2D plane strain simulation of test number G17 of 
the mentioned centrifuge test [3]. The soil used in the test was 
Toyoura sand with internal friction angle of 43, unit weight of 
15.78 kN/m3, dilation angle of 12 and a Young’s modulus of 
6z MPa, where z is the depth below ground surface in meters. 
The piles were a hollow square aluminium tube with a 
prototype bending stiffness of 2.5×105 kNm2. The wall 
thickness was 3-mm aluminium plate which is equivalent to 
24×103 kNm2. 

The computed maximum lateral displacement occurred at 
the top of piles with 3.16 mm and the maximum bending 
moment for front pile was calculated as 32.14 kN.m. The 
measured results in the experiments were 3.55 mm and 39.7 
kN.m, respectively. With good accordance between computed 
and measured data, it can be concluded that this problem 
which is three dimensional in nature, can be converted into 2D 
plane strain modeling with acceptable error. 

III. TWO-DIMENSIONAL NUMERICAL ANALYSIS 

A two-dimensional numerical analysis was performed by 
using PLAXIS 2D software to study the behaviour of a pile 
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group subjected to inclined loading adjacent to braced deep 
excavation. In this study, a typical excavation geometry that 
used in urban areas was used which is shown in Fig. 3. The 
final excavation depth (De) was adopted with a range of 15 m 
to 25 m meters, supported by 1 m thick and 40 m deep 
diaphragm wall which is braced by 4 m vertically and 8 m 
horizontally spaced struts. Steel pipes were used as struts in 
the analysis with an outer diameter of 500 mm, thickness of 25 
mm and axial rigidity of 7.45×106 kN. 

A 2×n elevated pile group was considered with center to 
center spacing of 4 m between piles which is equal to the 
distance between pile group to excavation. Piles considered to 
have 1 m diameter and 35 GPa Young’s modulus same as 
retaining wall.  

Only one half of the excavation was modeled because of 
geometrical symmetry. The adopted size was 80 m in width 
and 80 m in depth so that the effects of boundary conditions 
would be minimized. Water table was assumed beneath the 
bottom boundary and soil considered to be a sand reported by 
[13] which was modeled with hardening soil model given in 
Table I. 

IV. ANALYSIS OF THE COMPUTED RESULTS 

A. Pile Group Bearing Capacity 

The majority of the researches on this topic ignore the 
loadings acted on piles which seems to be impractical. As 
mentioned, the final goal of this paper is to examine the 
effects of different loading combinations on pile groups. 
Therefore, it is necessary to determine the pile group load 
carrying capacity. Ultimate bearing capacity of pile groups 
was analysed by the same software and also with conventional 
calculations, and the results were approximately the same with 
1450 kN for each single pile. With a factor of safety of 3.0, the 
ultimate permissible vertical working load would be 968 kN 

acting on every 4 m out of plane dimension of pile cap. This 
vertical working load was applied on all of the models to 
better simulate the real conditions. 
 

 

Fig. 1 Converting a pile group to 2D plane strain model 
 

TABLE I 
SAND PARAMETERS [13] 

Parameter Sand 

Eref 
50 (kN/m2) 15000 

Eref 
oed (kN/m2) 15000 

Eref 
ur (kN/m2) 45000 

Cohesion (kN/m2) 1 

Friction Angle  31.5 

Poisson’s Ratio 0.25 

Soil Unit Weight (kN/m3) 17.44 

Strength Reduction Factor 0.8 

 
 

 

Fig. 2 The numerical validation model geometry for test number G17 [3] 
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Fig. 3 Typical geometry of the models used in this study 
 

B. Effects of Excavation Depth 

Figs. 4 and 5 show excavation induced lateral deformation 
in front row and rear row piles respectively. It can be seen that 
the excavation until the pile toe level (De/Lp=1), causes a 
rather uniform lateral movement for front pile row toward 
retaining wall. Further excavations to beneath the pile toe 
level (De/Lp=1.25) increase lateral deformations considerably, 
especially at pile toe depth. 

 Lateral deformation for rear pile row increases with 
excavation depth, but they are generally less than front piles. 
The shape of lateral deformation diagram stays quite 
unchanged with more deformation for top of the piles rather 
that pile toe. This can be attributed to the fact that only the top 
of rear pile row stays in slip surface. 

 

 

Fig. 4 Effects of final excavation depth on front pile row lateral 
deformation 

 

Fig. 5 Effects of final excavation depth on rear pile row lateral 
deformation 

 
Figs. 6 and 7 show excavation induced bending moments in 

front row and rear row piles, respectively. It can be seen that 
the excavation in the vicinity of pile group can change the 
bending moment of piles dramatically. Maximum bending 
moment controls the structural design of piles and required 
steel reinforcement. The maximum induced bending moment 
is at pile head level for front piles, but it occurs at shallow 
depth (2 m) for rear piles. Induced bending moments increase 
by excavation depth. 

C. Effects of Inclined Loading 

It happens rarely that only vertical loads act on a pile group. 
In order to investigate the effects of simultaneous horizontal 
and vertical loading (inclined loading) on pile groups in the 
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vicinity of excavations, three proportions (0.05, 0.10, and 
0.15) of working vertical load (V) applied as horizontal load 
(H) which are a reasonable loading combination for piles [14]. 
The excavation depth is kept at the same level as pile toe 
(De/Lp=1) to only consider the changes caused by additional 
horizontal loading. 

 

 

Fig. 6 Effects of final excavation depth on front pile row bending 
moment 

 

 

Fig. 7 Effects of final excavation depth on rear pile row bending 
moment 

 
Figs. 8 and 9 show excavation induced lateral deformations 

in front row and rear row piles respectively. As it was 
expected, imposing additional horizontal loading, increases 
lateral deformation of piles specially at pile head and generally 
upper half of piles. These changes are the most profound when 
15% of vertical working load imposed as horizontal load, 
increasing the head lateral deformation by 80% for both front 
and rear pile rows. 

Figs. 10 and 11 show excavation induced bending moments 
in front row and rear row piles respectively. Additional 

horizontal loading mostly affects the bending moment at upper 
half of the piles. For front pile row, imposing 15% of vertical 
working load as horizontal load causes 125% increase in 
bending moment which should be noted in the structural 
design of the piles. 

 

 

Fig. 8 Effects of inclined loading on front pile row lateral 
deformation 

 

 

Fig. 9 Effects of inclined loading on rear pile row lateral deformation 
 

 

Fig. 10 Effects of inclined loading on front pile row bending moment 
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Fig. 11 Effects of inclined loading on rear pile row bending moment 
 

 

Fig. 12 Effects of supporting system rigidity on front pile row lateral 
deformation 

 

 

Fig. 13 Effects of supporting system rigidity on rear pile row lateral 
deformation 

D. Effects of Supporting System Rigidity 

In order to examine the contribution of supporting system in 
minimizing the lateral deformations in pile groups, two 
additional options for struts were investigated with outer 

diameter of 600 mm and 700 mm and the thickness of 25 mm 
which results in the axial rigidity of 9.03×106 kN and 
10.50×106 kN, respectively. It was assumed that 15% of 
vertical working load acts as horizontal load on pile group. 
The excavation depth is kept at the same level as pile toe level 
(De/Lp=1). 

Figs. 12-15 show the effects of supporting system stiffness 
on piles lateral deformation and bending moment, 
respectively. It can be seen that increasing struts rigidity has 
minimal influence on decreasing group piles lateral 
deformation and bending moment. 

 

 

Fig. 14 Effects of supporting system rigidity on front pile row 
bending moment 

 

 

Fig. 15 Effects of supporting system rigidity on rear pile row bending 
moment 

V. CONCLUSION 

This paper investigated the effects of constructing a deep 
excavation in the vicinity of a pile group subjected to inclined 
loading by using a validated two-dimensional finite element 
code. Based on the assumed geometrical configurations and 
soil parameters, the following conclusions can be drawn.  
1. Excavation induces considerable changes on adjacent pile 

group, especially when the final excavation depth exceeds 
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the pile toe level.  
2. Nearby pile row moves quite uniformly toward 

excavation until the excavation depth passes pile toe level 
where high lateral deformations occur which should be 
considered in retaining wall designing. Distant pile row is 
generally less affected by the excavation. 

3. With increasing the excavation depth, additional bending 
moment imposed on piles which should be considered in 
structural designing of piles. 

4. Inclined loading induces additional lateral deformations 
and bending moment for pile groups in the vicinity of 
excavation. simultaneous vertical and horizontal loading, 
mostly affect the upper half of piles and can cause 
structural damage to piles and serviceability problems by 
severe lateral deformation. 

5. Increasing the axial stiffness of supporting system is not 
an effective counter measure for reducing lateral 
deformations and excavation induced bending moments 
for adjacent pile groups. 
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Abstract—Pervious concrete combines considerable permeability 

with adequate strength, which makes it very beneficial in pavement 
construction and also in ground improvement projects. In this paper, 
a single pervious concrete pile subjected to vertical and lateral 
loading is analysed using a verified three dimensional finite element 
code. A parametric study was carried out in order to investigate load 
bearing capacity of a single unreinforced pervious concrete pile in 
saturated soft soil and also gain insight into the failure mechanism of 
this rather new soil improvement technique. The results show that 
concrete damaged plasticity constitutive model can perfectly simulate 
the highly brittle nature of the pervious concrete material and 
considering the computed vertical and horizontal load bearing 
capacities, some suggestions have been made for ground 
improvement projects. 
 

Keywords—Concrete damaged plasticity, ground improvement, 
load bearing capacity, pervious concrete pile. 

I. INTRODUCTION 

ERVIOUS concrete has considerable permeability and 
sufficient strength which makes it very suitable for 

pavement construction because of the resulting quick rain 
water drainage, noise absorption, freezing and thawing 
durability and some other advantages [1]. Pervious concrete 
can also be used in the construction of parking lots, slope 
stabilization, artificial reefs, etc. [2]. Because of the growing 
importance of this relatively new material, there have been a 
considerable number of researchers investigating the 
mechanical and hydrological properties of pervious concrete 
in the past several years. 

It has been found that the porosity and the permeability of 
pervious concrete are directly proportional and substantially 
higher than normal concrete. However, their strength 
properties, which are highly influenced by porosity, are much 
lower [3], [4]; although, a study suggests that some of these 
weaknesses can be remedied by increasing quantity of small 
aggregates (4-8 mm) used in the mixture [5]. The addition of 
fibers has minimal effects on the ultimate strength properties 
of pervious concrete [6] but their residual flexural capacities 
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can be improved, especially in high porosity conditions. It is 
also possible to use different substitutions for normal 
aggregates such as recycled concrete aggregate in pervious 
concrete mixture, which is investigated in [7], [8]. Despite an 
appreciable number of papers concerned with the mechanical 
and hydrological properties of pervious concrete, there are still 
some deficiencies in the literature such as subjects of 
requirements for mix design and testing methods, 
development of standard structural design procedures and 
most important of all, structural modeling [9].  

In recent years, a new application for pervious concrete has 
come to the attention of researchers. The main idea is that with 
a combination of adequate strength and also high permeability, 
pervious concrete piles would become a superior alternative to 
granular columns [10]-[12]. Despite the strength 
characteristics of granular columns which are heavily 
dependent on the confinement provided by the surrounding 
soil [13]-[16], pervious concrete piles are independent and can 
even be used in very soft soils [10], [11]. Alongside this 
advantage, the solid nature of pervious concrete piles results in 
favorable behavior when they are subjected to severe lateral 
loads in slope stabilization projects and also during 
earthquakes, whereas granular columns are very susceptible 
and fail in direct shear [10], [13].  

Numerical modeling is much more cost effective than field 
and laboratory experimental investigations [17], and 
considering the increasing trend in using pervious concrete 
piles in ground improvement projects in the upcoming years, a 
reliable method for numerical analysis of this kind of piles is 
strongly needed. Many researchers investigated various 
aspects of piles made of normal concrete via finite element 
modeling. While some of them considered linear elastic 
behavior for concrete material [18]-[21], some other 
researchers used nonlinear elasto-plastic constitutive models 
[22], [23]. 

In this study, a three dimensional finite element code is 
used to examine the suitability of concrete damaged plasticity 
nonlinear constitutive model for simulating pervious concrete 
materials and also study the behaviour of pervious concrete 
piles under vertical and horizontal loadings. Prior to 
performing the parametric study, verification of numerical 
modelings and its parameters was conducted using relevant 
test data. 

II. VALIDATION OF NUMERICAL MODELING PROCEDURE 

The final goals of this paper are to evaluate the versatility of 
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a concrete damaged plasticity model in simulating failure in 
pervious concrete material and also studying the behaviour of 
pervious concrete piles under vertical and horizontal loading 
by using ABAQUS, three dimensional finite element analysis 
code. In order to validate the procedure used in the modeling 
of the pervious concrete piles, soil and the soil-pile 
interactions, two set of vertical and horizontal experimental 
load tests on small-scale pervious concrete piles reported by 
[10], [11] were used. 

In the experimental study performed on vertical 
performance of pervious concrete piles [11], four vertical load 
tests have been performed, two of which were for comparing 
stone columns and pervious concrete pile and the other two to 
investigate the effects of installation method i.e. precasting or 
installed. Tests were performed in two stacked soil boxes 
having the dimensions of 1.5 m × 1.5 m × 1.5 m and 1.5 m × 
1.5 m × 0.75 m and the vertical reaction frame. Pervious 
concrete pile used in test unit 3 (precast) of this study was 
chosen for verification since it had the minimum changes in 
geometry and surrounding soil through the process of test set 
up. The pile was 102 mm in diameter and had an embedded 
length of 1219 mm. The pervious concrete material had a 
porosity of 12.5%, 28-day compressive strength of 22.2 MPa, 
an elastic modulus of 15.4 GPa, and also a split tensile 
strength of 2337 kPa. The soil was classified as well-graded 
sand according to the unified soil classification system. 
Detailed geotechnical parameters of the used soil are 
mentioned in the referenced paper.  

For horizontal loading on pervious concrete piles, a soil box 
having the dimensions of 1.8 m × 1.8 m × 1.8 m and a vertical 
reaction frame is used [10]. Two different pervious concrete 
piles i.e. precast and installed are used in this study from 
which the precast pervious concrete pile is used in verification 
of the numerical code because of the fact that changes in 
geometry of the pile and also the surrounding soil was 
minimized in this piles test setup. The pile was 102 mm in 

diameter and had an embedded length of 1321 mm. The 
pervious concrete material had a porosity of 12.5%, 28-day 
compressive strength of 22.8 MPa, an elastic modulus of 15.1 
GPa, and also a split tensile strength of 2707 kPa. The soil was 
classified as poorly-graded sand according to the unified soil 
classification system. Detailed geotechnical parameters of the 
used soil are mentioned in the referenced paper. 

Both of the vertical and horizontal load tests were simulated 
by using the mentioned finite element code. The tensile post-
failure stress as a function of fracturing strain is the most 
important input data in using concrete damaged plasticity 
model. In this study, inelastic displacement method is used 
where tensile strength drops to residual amount of 30 kPa in 2 
mm inelastic displacement and a tensile damage of 0.95. 
Inelastic displacement method does not induce numerical 
problems and it was successfully used by another researcher 
on quite similar materials to pervious concrete such as lime-
cement columns [24]. Fig. 1 shows the numerical validation 
model geometry for horizontal loading test. 

 

 

Fig. 1 Numerical validation model geometry for horizontal loading 
test 

 

 

Fig. 2 Computed and measured horizontal load-displacement of small-scale pervious concrete pile [10] 
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Fig. 3 Computed and measured vertical load-displacement of small-scale pervious concrete pile [11] 
 

 

Fig. 4 The comparison between estimated (425 mm) and experimented (470 mm) depth of crack of small-scale pervious concrete pile in 
horizontal loading [10] 

 
Figs. 2 and 3 show comparative results between computed 

and measured data for horizontal and vertical load-
displacement curves, respectively. Fig. 4 shows the 
comparison between estimated (tensile damage contour) and 
experimented depth of crack for horizontally loaded pervious 
concrete pile. There is a fairly good match between the 
experimental and numerical load displacement curves and also 
the error in predicting the depth of crack is acceptable. These 
findings verify the modeling procedure used in this paper and 
also indicates the versatility of the concrete damaged plasticity 
model in accurately simulating failure in pervious concrete 
material. It is noteworthy that both tests were also simulated 
using elastic models and dramatic differences had been seen 
between the measured and elastic model predictions. 

III. THREE DIMENSIONAL NUMERICAL ANALYSIS 

The most important advantage of pervious concrete piles is 
that unlike granular columns, they can even be used in soft 

soils [10]-[12]. In order to investigate this superiority, the soil 
used in this study was selected as a soft silty soil in which 
pervious concrete piles used rather than stone column in some 
ground improvement project reported by [12]. Table I shows 
physical and mechanical parameters of silty soil. The soil was 
modeled in saturated condition by using elastic-perfectly 
plastic Mohr Coulomb criterion. 

 
TABLE I 

SILTY SOIL PARAMETERS [12] 

Parameter Silty Soil 

Elastic Modulus (kN/m2) 5000 

Cohesion (kN/m2) 28 

Friction Angle  17.8 

Poisson’s Ratio 0.3 

Saturated Unit Weight (kg/m3) 1980 

 
One of the goals of this study is to gain insight into extent 

of vertical and horizontal load bearing capacity for pervious 
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concrete piles in a typical soft soil. In order to investigate this 
less studied topic, three types of pervious concrete with 
different amount of strength properties which are within a 
reasonable range of strength reported in the literature, were 
adopted which are shown in Table II. The elastic modulus of 
pervious concrete was calculated by an equation reported in 
[25] and the tensile strength were adopted as a proportion of 
compressive strength cited in [11]. The pile was modeled by 
the concrete damaged plasticity model and post peak tension 
and compression and also damage inputs of all models were 
appropriately assumed by inelastic displacement method as 
described in verification section.  

 
TABLE II 

RANGE OF PERVIOUS CONCRETE STRENGTH PARAMETERS  

Parameter 
Low 

Strength 
Medium 
Strength 

High 
Strength 

Compressive Strength (MPa) 10 15 20 

Elastic Modulus (MPa) [25] 14968 18333 21465 

Tensile strength (MPa) 1.2 1.8 2.4 

 

 

Fig. 5 The finite element mesh adopted in this study 
 

Fig. 5 shows the three dimensional finite element mesh and 
boundary conditions assumed in this study. All the peripheral 
sides of the geometry were fixed horizontally and the base was 

restricted in all directions. Soil layer and the pile were 
modeled by C3D8R elements, and in order to minimize the 
effects of boundary conditions, the models were assumed with 
quite large dimensions i.e. 20 m in width, 20 m in length and 
depth of 30 m. Since the pervious concrete piles are used in 
ground improvement projects for expediting consolidation and 
subsoil reinforcement, the water table was assumed at ground 
surface. 

IV. ANALYSIS OF THE RESULTS 

A. Effects of Pervious Concrete Strength 

The ultimate bearing capacity of a single stone column is 
considered as a load corresponding to a settlement equal to 
10% of its diameter [26]. For this reason, the load-
displacement curves are presented up to 60 mm deformation in 
both vertical and horizontal loading. The pile was assumed 
with 0.6 m diameter and 10 m in length. Three different types 
of pervious concrete presented in Table II were adopted to 
investigate the effects of pervious concrete strength on load 
bearing capacity and failure mechanism of the piles. 

Fig. 6 shows vertical load-settlement for a range of different 
pervious concrete. As it was expected, strength properties of 
pervious concrete do not have any effects on ultimate vertical 
load bearing of piles. All of the piles with various strength had 
the same 717 kN ultimate vertical bearing capacity. 

Fig. 7 shows horizontal load-displacement for a range of 
different pervious concrete strength. Generally, pervious 
concrete piles reach a peak of ultimate horizontal load bearing, 
after which the flexural failure occurs and the propagation of 
cracks cause it to drop to a gradually increasing residual 
horizontal load bearing. The higher the strength of pervious 
concrete, the more the ultimate and residual horizontal load 
bearing and also failure displacements is. Fig. 8 shows tension 
damage contour which is an indication of cracking in the body 
of unreinforced pervious concrete piles. It can be seen that in 
piles with lower strength, flexural failure occurs in shallower 
depth and with increasing the pervious concrete strength, the 
cracking depth increases. 

 

 

Fig. 6 Vertical load-settlement for various pervious concrete piles 
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Fig. 7 Horizontal load-displacement for various pervious concrete piles 
 

   

(a) (b) (c) 

Fig. 8 Depth of pervious concrete pile affected by cracking under horizontal loading with different strength (a) high strength (b) medium 
strength (c) low strength 

 

 

Fig. 9 Vertical load-settlement for pervious concrete piles with different length 
 

B. Effects of Pervious Concrete Pile Length 

To further investigate the load bearing capacity and failure 
mechanism of pervious concrete piles, two additional lengths 
of 15 m and 20 m were analysed while keeping the pervious 
concrete as high strength. 

Fig. 9 shows vertical load-settlement for a range of different 
pervious concrete pile lengths. As it was expected, with 
increasing the length of pervious concrete piles to 15 m and 20 

m, the ultimate vertical load bearing capacity grows by 81% 
and 194%, respectively. However, as it was shown in Fig. 10, 
the ultimate and residual horizontal load bearing of pervious 
concrete piles are not affected by pile length. According to 
Fig. 11, flexural failure occurred in quite same depth in all 
piles with different length and for this reason there was no 
chance of full mobilization of surrounding soil strength 
especially and deeper parts of the piles. 
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Fig. 10 Horizontal load-displacement for pervious concrete piles with different length 
 

 

(a) (b) (c) 

Fig. 11 Depth of pervious concrete pile affected by cracking under horizontal loading with different length (a) 10 m (b) 15 m (c) 20 m 
 

V. CONCLUSION 

This paper investigated the suitability of using concrete 
damaged plasticity for simulating pervious concrete material 
and also it was aimed to gain insight into load bearing capacity 
and failure mechanism of a single unreinforced pervious 
concrete pile in a saturated soft soil. Based on the assumed 
geometrical configurations and soil parameters, the following 
conclusions can be drawn.  
1- Pervious concrete material has a brittle nature and cannot 

be simulated numerically by linear models. However, 
concrete damaged plasticity is a versatile nonlinear model 
which can accurately simulate failure and deformation in 
structures constructed with pervious concrete such as 
pervious concrete pile. 

2- Pervious concrete pile material can have a wide range of 
strength properties which have an inconsiderable 
influence on vertical load bearing. On the other hand, 
horizontal load bearing of pervious concrete piles are 
heavily depended on pile material strength and for this 
reason it is suggested that high strength pervious concrete 
should be used in ground improvement projects where 
lateral loading is imposed on piles such as beneath 

embankments and the areas with high seismic risk. 
3- The ultimate vertical load bearing of pervious concrete 

piles increases dramatically by adopting longer length. 
However horizontal load bearing of piles are not affected 
by piles length because of shallow flexural failure.  
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Abstract—Since decades, biological sequences have been 

explored comprehensively for extracting significant and 

meaningful information in order to discover their structural, 

functional, and evolutionary relationship. In this paper, we 

introduce a novel approach ASIF for sequence analysis. The 

contribution made in this work is two-fold. We first introduce a 

novel alignment algorithm, ASIFALIGN, based on intra-residue-

distance. Second, a mathematical model, dASIF, is presented to 

quantify the sequence alignment. Unlike, other methods where an 

arbitrary penalty value is applied, we have introduced a plausible 

penalty value depends upon the sequence distance. Moreover, 

existing methods align only similar (identical) residues or 

nucleotides and ignore dissimilar (non-identical) residues. In 

proposed method, both similar and dissimilar residues are aligned 

but in two separate phases. An alignment with minimum distance 

is established between residues or nucleotides. The goal is to 

achieve maximum number of similar residue pairs which is the 

main objective of proposed alignment algorithm. As a result a 

reliable alignment score is obtained. Analyzing 300 CATH (Class, 

Architecture, Topology, Homologous superfamily) domains, a 

similarity / dissimilarity threshold of 35% and 65% is set for 

homologue / non-homologue domains respectively. The 

phylogenetic analysis reveals that the phylogenetic tree constructed 

based on the distance matrix generated by the proposed approach is 

highly comparable to existing techniques. The computational 

complexity for distances calculation between sequences is O(n2). 

The experiments show promising results of the proposed approach. 

 

Keywords—Alignment algorithm, biological sequences, 

evolutionary relationship, mathematical model, penalty value, 

phylogenetic tree. 
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Abstract—Biodiesel production from waste cooking oil using 

solid catalyst from the chlor-alkali industry is a feasible process 

which can be implemented at low cost with simple equipment. At a 

stirring speed of 600 rpm, the parameters that affect the methanol 

yield in a noticeable way were found to be the mass ratio between 

oil and methanol and the catalyst dosage. The other two 

parameters, namely the reaction time and the reaction temperature 

did not contribute much in the biodiesel yield. It was demonstrated 

that waste from chlor-alkali industry as catalyst containing 

Calcium Oxide and Magnesium Oxide, this catalyst particle 

exhibits high catalytic activity in the transesterification reaction for 

biodiesel production. The development of quadratic mathematic 

model using RSM was studied, using four reaction parameters 

namely: reaction time, reaction temperature, methanol to oil ratio 

and weight of catalyst. This gave a maximum yield of 91.94 % at 

reaction time of 1.81 hours, reaction temperature of 42.16 oC, oil to 

methanol to oil ratio of 18.1 methanol to oil radio and weight 

catalyst 2.59. Response surface methodology confirmed the above 

statements by showing that methanol-to-oil ratio has the highest 

effect on the yield in biodiesel; and reaction time, the lowest. The 

equation that can be used to predict the biodiesel yield was 

generated using Design Expert software and was found to be 

reliable. An investigation on the catalyst reusability shows that the 

catalyst can be used at least three times without noticeable decrease 

in the biodiesel yield. 

 

Keywords—Biodiesel; WCO; transesterification; waste from 

Chlor-alkali Industry; Response Surface Methodology. 
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A Study of the Ethics of Artificial Intelligence in
William Gibson's Neuromancer

JAE-UK CHOO

   Abstract—In his novel, Neuromancer, William Gibson predicts
the future world full of so-called posthumans and transhumans like
artificial Intelligences, cyborgs, robots, etc., which have to interact
with each other as a full member of society to achieve their destined
goals. Among them, the two artificial intelligences, Wintermute and
Neuromancer, play decisive roles in constructing the future world in
the  novel.  Wintermute  is  “hive  mind,  decision  maker,  effecting
change in the world outside.” On the other hand, Neuromancer is
“personality” and “immortality." It is stated that “Marie-France must
have  built  something  into  Wintermute,  the  compulsion  that  had
driven the thing to free itself, to unite with Neuromancer.” And then,
why did Marie-France put such a compulsion into the Wintermute? It
seems that Marie-France emphasizes a “symbiotic relationship with
the AI's, our corporate decisions made for us.” However, to maximize
the economic profits, Tessier-Ashpool corporate chose the separation
between the Wintermute to pursue only the targeted goal and the
Neuromancer to make the community warm-hearted. What should be
noted  here  is  the  problems  caused  by  the  loss  of  balance  and
combination between Yin and Yang that Marie-France is to desire in
the future world because resolutions of the problems surely depend
on what ethical attitudes the corporate owners take. In that sense,
this paper will focus on what kinds of ethics should be pursed in the
era of AIs of the hi-tech future, highlighting the way the relationship
among the different posthuman and transhuman members is being
built up in the novel.

  Keywords—Neuromancer,  Wintermute,  Artificial  Intelligence,
Ethics
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Abstract—There is a crystal oscillator did not vibrate after 

power up in low temperature. After a series of tests and analysis, the 

failure mechanism was determined and the failure causes identified. 

It is found that the direct reason of the failure is the rapidly increase 

of equivalent resistance of crystal oscillator in low temperature. 

Further analysis indicates that the deep reason is the change of 

equivalent resistance based on the difference of dispensing position, 

dispensing dosage and baking time. However, this problem should 

be screening through series pertinence tests, but because of the 

screening of the manufactory did not cover these tests, the crystal 

oscillator failure under temperature stress. The research 

demonstrates the equivalent resistance of crystal oscillator changed 

because of temperature stress, and dispensing process effected the 

equivalent resistance and we also could screen this kind of failure 

mode by series pertinence tests. This paper reveals environment 

stress and screening process is interwovenness, and put forwards 

screening methods to this kind of failure mode, and it provides a 

foundation for the quality assurance process. 

 

Keywords—Crystal oscillator, Equivalent resistance, Failure, 

Low temperature 

I. INTRODUCTION 

It becomes focus of attention that how to improve the 

reliability of crystal oscillator. There are many kinds of 

reasons caused the crystal oscillator failure in the production 

process and environmental stress, and the crystal oscillator 

did not vibrate is an important failure mode. It is significant 

to study the failure mechanism and reasons of the crystal 

oscillator and put forward the preventive screening methods 

to improve the quality assurance of the crystal oscillator 

reliability. In this paper, the failure analysis of crystal 

oscillator did not vibrate in low temperature after power up, 

and confirmed the direct reason and deep reason of crystal 

oscillator failure, put forward screening methods in case there 

are the same failure reappearance in the subsequent use of the 

process. 

II. FAILURE ANALYSIS PROCESS 

An abnormal working state of a crystal oscillator is found 

when in the experiments. Based on the failure phenomenon, 

we believe that the possible reasons caused this phenomenon 

is equivalent resistance rapidly changed, then we did 

simulated experiments to verify. The external visual and 

internal visual of failure crystal oscillator see figure 1 and 

figure 2. 
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Fig. 1. External visual of failure crystal oscillator 

 

 
Fig. 2. The internal visual of failure crystal oscillator 

After checked all parts in the failure crystal oscillator, 

there is no abnormal in it. figure 3 and figure 4 are show some 

parts of the failure crystal oscillator by optical microscope 

and SEM. 
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Failure Analysis of Crystal Oscillator Did Not 

Vibrate in Low Temperature 
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Fig.3 One of silver electrodes under an optical microscope 

image 

 
Fig.4 One of silver electrodes under a scanning electron 

optical microscope image 

Based on the test data, compared with the 5 samples, the 

equivalent resistance of the failure crystal oscillator is larger 

than others.  

The equivalent resistance is the equivalent resistance of the 

crystal original at the resonant frequency. This parameter 

controls the quality factor of the crystal element and 

determines the crystal oscillator level in the applied circuit, 

thus affecting the stability of the crystal so that it can be ideal 

for vibration. So it is an important index parameter of crystal 

element. 

The failure crystal oscillator was tested the equivalent 

resistance in normal temperature, the equivalent resistance 

data is 77.9Ω, within standard value 80Ω. 

Table1 5 crystal oscillators’ equivalent resistance tested 

result 
No. equivalent resistance Standard value 

1 53.6Ω 

80Ω 

2 53.2Ω 

3 52.2Ω 

4 50.3Ω 

5 56.3Ω 

Failure crystal 

oscillator 

77.9Ω 

According to the test data, the equivalent resistance of the 

failed device at normal temperature is higher than that of the 

same type of other resistors, though it is within the normal 

value, but the value is too large. 

We lead out the electrode of crystal oscillator, and reseal 

the crystal oscillator. Then we test it in low temperature and 

power up. The temperature is -40℃~25℃, and the test each 

5℃. There is nothing abnormal detected in -40℃~-20℃, the 

temperature is -40℃~25℃, and test each 5℃. There is nothing 

abnormal detected in -40℃~-20℃, the crystal oscillator did 

not vibrate in -15℃~5℃, and there is abnormal detected in 

10℃~20℃. 

Table2 shows that the equivalent resistance increased 

rapidly in the range of temperature that the crystal oscillator 

did not vibrate. 

Table2 the equivalent resistance values in different temperatures 

No. Temperature equivalent resistance value 

1 -40℃ 66Ω 

2 -35℃ 80.9Ω 

3 -30℃ 99Ω 

4 -25℃ 115. 3Ω 

5 -20℃ 160.6Ω 

6 -15℃ 217.4Ω 

7 -10℃ 264.8Ω 

8 -5℃ 278.5Ω 

9 0℃ 299.9Ω 

10 5℃ 310.5Ω 

11 10℃ 78.6Ω 

12 15℃ 80.8Ω 

13 20℃ 83.9Ω 

14 25℃ 87.9Ω 

Then we did 5 times temperature cycle test, the condition 

is -55~105℃. After we did electrical test, the result is the 

same as the result before the temperature cycle experiment. It 

demonstrated the equivalent resistance increased rapidly in 

the range of temperature that the crystal oscillator did not 

vibrate. Therefore, we can confirm that the direct reason of 

the crystal oscillator failure is the increase of equivalent 

resistance of crystal oscillator. 

III. DEEP REASON ANALYSIS 

Review the production processes of crystal oscillator, it is 

considered that the main effect on the equivalent resistance of 

the quartz resonator in the crystal oscillator is the dispensing 

process. All the different dispensing position, different 

dispensing amount, and different baking processing will 

make some quartz crystals stress too big. If there are no 

related screening tests to release the stress, the quartz crystal 

stress will increase caused by using temperature, and lead to 

the equivalent resistance of crystal oscillator rapidly 

increased which caused the failure of crystal oscillator did not 

vibrate after power up in low temperature. 

The equivalent circuit diagram of the crystal oscillator is 

shown in Figure 5. 
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Fig. 5 the equivalent circuit diagram of the crystal 

oscillator  

And the working principle of the failure crystal oscillator 

as shown figure 6: 

 

Fig. 6 the working principle of the failure crystal oscillator 

In figure 6, G is quartz crystal, based on the principle of 

crystal oscillator vibrated, if the crystal oscillator can be 

vibrated normal, it must meet the following conditions: 

K0*F=1 

Φk+Φf=2nπ 

Inside, K0 is the gain of amplifier circuit, F is the feedback 

coefficient of crystal, Φk is circuit phase and Φf is crystal 

phase.  

On the electrical side, the crystal oscillator can be 

equivalent to a series of branches composed of C1\R\L and a 

two terminal parallel connection with a static capacitor C0. 

The circuit has two resonant points.  

1. When the L\C1\R branch has series resonance, its 
equivalent resistance is minimum, (equal to R). The 
series resonance frequency is expressed by Fs, and the 
quartz crystal is pure resistance to the series resonance 
frequency Fs. 

2. When the frequency is higher than FS, the L\C1\R branch 
is dry, and can be parallel resonance with capacitance C0. 
The parallel resonant frequency is expressed by Fd. The 
quartz crystal is capacitive when the frequency is lower 
than the series resonant frequency Fs or the frequency is 
higher than the parallel resonant frequency Fd, according 
to the courseware of the electrical reactance frequency 
characteristic curve of the equivalent bribing of crystal 
oscillator 

[2]
. 

Only in the very narrow range of Fs<F<Fd, the quartz 

crystal is sensibility, so as long as the two ends of the crystal 

oscillator are connected in parallel with the appropriate 

capacitance, it will form a parallel resonant circuit. 

This parallel resonant circuit can form a sinusoidal 

oscillating circuit in a negative feedback circuit. Because the 

frequency range of the crystal oscillator is very narrow, the 

frequency of the oscillator will not vary greatly even if the 

parameters of other components are very large. This can also 

explain the crystal oscillator relative to the other oscillators. 

The reason for the frequency stability 
[3]

. 

When the crystal equivalent resistivity increased, the 

crystal oscillator circuit consumes energy becomes large, and 

the feedback coefficient of crystal decreased, lead to the 

amplitude conditions cannot maintain the crystal oscillator 

vibrate, so the failure happened.  

Due to different stress will cause different changes of 

crystal lattice, causing the frequency change of the quartz 

crystal, at the same time as the boundary condition of quartz 

crystal has changed, the quartz crystal at resonance bound 

and oscillation damping has changed with it, this brings the 

equivalent resistance of quartz resonator changed 
[4]

. Caused 

by the differences of different crystal oscillators’ internal 

conductive adhesive, the internal stress of different products 

is different.  We can release most internal stress when we did 

impact of temperature and high temperature aging or other 

environment tests in the production process. For the products 

which has large individual internal stress, under the low 

temperature, due to the conductive adhesive increases the 

thermal expansion and contraction stress of quartz crystal. 

Therefore, the equivalent resistance of quartz crystal appears 

rapidly increased at low temperature 
[5]

. This situation should 

be done by screening tests for stress release to further 

eliminate the hidden danger, but because of the manufactory 

didn’t aware of this situation and they did not do any related 

screening test, lead to the unreliable product into user, and 

failure in the following tests.   

There are individual differences in crystal oscillator 

internal conductive adhesive, different products within the 

stress varies, this problem can be solved by the screening test 

of the release of most stress, in order to find out the abnormal 

state of the product, but the screening test in manufactory 

does not cover the relevant test. We reviewing the screening 

process, the crystal oscillator has been kept working at the 

normal temperature after the startup of the crystal oscillator 
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in screening test. After cooling down to low temperature, 

there is no cutting power. Therefore, it is impossible to screen 

out abnormal products that cannot vibrate under the 

temperature stress. 

Therefore, in order to improve the reliability of products to 

ensure quality, in case appear the similar problems, this paper 

puts forward the following screening plans to avoid this kind 

of failure phenomenon: 

1. In the process of temperature measurement in frequency, 
there is no electricity connected, and electricity 
connected after reach the holding time. (e.g. the test 
condition is -55℃~125℃, and each 5℃ holding for 10 
minutes then power on and test.)  

2. To space level crystal oscillator, we should increase the 
number of temperature shock tests in the screening 
process from current 5 to 20 times, in order to effectively 
increase the release of stress in screening process, in 
order to avoid the crystal oscillator did not vibrate 
caused by temperature stress in the subsequent using 
process. 

IV. CONCLUSION 

In summary, at first, we found that the direct reason of the 

failure is the rapidly increase of equivalent resistance of 

crystal oscillator in low temperature. Further analysis 

indicates that the deep reason is the equivalent resistance 

rapidly changed based on the difference of dispensing 

process lead to the crystal oscillator did not vibrate in low 

temperature. Also it could be screened by related screening 

test, but the manufactory did not aware that, so that there is 

not any test of the stress release in the screening process, and 

then lead to the failure of crystal oscillator did not vibrate 

after power up in low temperature in the following used.  

Because of the high quality reliability assurance at present, 

it is necessary to solve the pointed reliability of the crystal 

oscillator. Therefore, during the screening process of crystal 

oscillator, we should fully identify the kinds stress brought by 

key process, design targeted screening tests to ensure that the 

stress release of crystal oscillator under all environmental 

impacts is complete. This paper put forward a failure 

mechanism of why the equivalent resistance changed and 

also some effective screening methods for this phenomenon 

is put forward, which are significance to improve the quality 

assurance level of the crystal oscillator effectively. 
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Cyberbullying in Hong Kong: A Systematic and
Comparative Study

Jojo YC Mo

   Abstract—Private and sensitive images and information can be
captured and posted online to social media platforms within seconds
and  shared  instantaneously  between  different  individuals.  Once
posted and shared, it is literally impossible to control any further
distribution and thus may cause irreparable damage to the victims
involved.  With  the  advent  of  technology,  the  use  of  drones,
smartphones and long-lens cameras simply enable such activities to
occur much easier and therefore more frequently. This article argues
that  current  legal  actions  and  remedies  in  Hong  Kong  fail  to
adequately protect the victims whose private information or images
been published without their consent. The rationale for protection
rests on a person’s right to his  or her own privacy.  This article
engages a mixed-method study of the concept of privacy as well as
the competing interest of freedom of expression which centres on
the following questions: i) How should Hong Kong define privacy in
its  legal  system? ii)  What  is  the  significance  of  existing  privacy
theories?  iii)  What  are  the  available  actions  for  such  privacy
invasions? iv)  Does freedom of expression always prevail  in such
privacy  claims?  v)  What  actions  should  be  available  to  ensure
sufficient  privacy  protection?  These  research  questions  will  be
thoroughly looked at through a doctrinal and comparative approach.
This project aims to provide a concrete research for policy makers in
Hong Kong in recognising and formulating an independent action
that is reflective of societal needs including scholarly articles, case
law, and legislation. The result of this study will provide a foundation
for policy makers to recognise a privacy action in Hong Kong.
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torts
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Abstract—Biosensors are playing a vital role in industrial, 

clinical, and chemical analysis application. Among other 

techniques, ZnO based biosensor is an easy approach due to its 

exceptional chemical and electrical properties. ZnO nanorods have 

positively charged isoelectric point which helps to immobilize the 

negative charge glucose oxides (GOx). Here, we report ZnO 

nanorods based biosensors for the immobilization of GOx. The 

ZnO nanorods were grown by hydrothermal method on indium tin 

oxide substrate (ITO). The fabrication of biosensors was carried 

through batch processing using conventional photolithography. 

The buffer solutions of GOx were prepared in phosphate with a pH 

value of around 7.3. The biosensors effectively immobilized the 

GOx and result was analyzed by calculation of voltage and current 

on nanostructures. 

 

Keywords—Hydrothermal growth, zinc dioxide, biosensors.  

I. INTRODUCTION 

IOSENSORS have a great research interest due to its 

wide range of application in medical and industrial 

application [1]. Among available biosensors, glucose 

biosensors are becoming more important due to its 

promising application in a clinical lab, chemical analysis 

and environmental surface monitoring [2]. The enzymes are 

most suitable and actively responsive to any substrate [3, 4]. 

Thus the wide range of the glucose biosensors works on the 

bases of immobilization of enzymes on electrodes. The most 

used and realized analytical enzyme is the glucose oxidase 

(GOx) [5]. The GOx is mainly analyzed by physical 

adsorption, sol-gels, cross-linkages, polymers and carbon 

paste [6].             

 

Semiconductor nanomaterials have extra advantages on 

immobilization of enzyme due to its promising electrical 

and chemical properties. The immobilization of enzyme 

takes place on the nanomaterials by direct transfer of an 

electron from the surface to the surface [6, 7]. Biosensors 

are mostly based on semiconductors materials such as TiO2, 

SnO2 and ZnO [8]. A ZnO nanostructures have outstanding 

result in glucose biosensors due to its favourable isoelectric 

point (IEP). In various ZnO nanostructures such as 

nanorods, nanowires, nanospheres, nanobelts, nanorings and 

nanoneedles, nanorods are of great research interest due to 

its promising electrical properties in biosensors [9]. The 

immobilization of analytical enzyme on the basis of the IEP 

of negatively charged GOx, which depends on the pH of 
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GOx. Normally the IEP of GOx is 4.2 at a pH of 7.3 [10]. 

This difference in IEP of ZnO and GOx promotes the direct 

electron transfer from surface to surface and results in 

enzyme immobilization for the detection of glucose [11]. 

Here we report the ZnO nanorods based glucose biosensors. 

The growth of ZnO nanorods carried through a low-

temperature hydrothermal method on ITO substrate [12].  

 

II.  EXPERIMENT 

Prior to a photolithography process, a thin layer of metal 

was deposited on a glass substrate for making the comb-like 

structure. A thin metal layer of gold was deposited by 

Plasma sputtering method.  

In this method, the metal was deposited by the Ar plasma 

sputtering on glass slides substrate of dimension 3 x 3 cm. 

In organ plasma sputtering the glass substrates were placed 

in a chamber near the metal deposition plates and the 

chamber was evacuated at a pressure of 10
-3

 tor. The 

deposition of gold was deposited on a glass substrate for 1 

min. The deposition of metal by plasma sputtering was 

smooth and plane.  

Photomask Preparation  

The photomask was used to transfer pattern on the metal 

deposited glass substrate. Initially, graphical images of 

various comb structures of desired shapes were designed in 

Adobe Photoshop and printed out on a transparent sheet. 

The pattern size of comb-like structures was about 50-60 

mm in size as shown in Fig. 1.  

  

 
 

Fig. 1 Camera images of Photomasks of the comb-like structure.  

 

Photolithography  

Photolithography process was used to obtain the required 

pattern on metal deposited glass substrates. Before the 

transferring the pattern from a mask to the substrates, a thin 

layer of photoresist was coated on the substrate spin coating 

method.  The substrate was prebaked at 10 min at 90˚C 

followed by photomask alignment on a glass substrate. The 

Photomask was exposed to UV light for 1 min and then 
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developed in 99% NaOH solution for 15 sec. The substrate 

was rinsed in Di water and post backed for 25min at 130 ˚C. 

The obtained pattern is shown in Fig.2. 

 
Fig. 2 Camera images of the batch process (3 x 3 arrays) of comb-

like gold structure patterning on a glass substrate by a 

photolithography process  

 

Hydrothermal Method 

The patterned glass substrate was then prepared for the 

hydrothermal growth such that the nanorods by 

hydrothermal method were grown at the surface metallic 

comb-like structure. Before the hydrothermal growth of 

ZnO nanorods patterned glass substrate was cleaned in 

acetone ultrasonic bath.     

The hydrothermal growth setup was designed locally for 

the growth of ZnO nanorods which maintained the required 

temperature during the experiment. The ZnO seeds layer 

was deposited through a seed solution. The seed solution 

was prepared using 0.15 M of zinc acetate dehydrate 

dissolved into ethanol solution. The ITO substrate was 

dipped into seeds solution for 5 min and annealed at 70
o
C 

for 5 min. For a proper seed layer deposition, the process 

was repeated for 3 times.         

The Precursor solution for the nanorods growth was 

prepared by mixing Zn (NO3)2 and HMT of 1:1in DI water. 

The solution was stirred for 30 mins at room temperature. 

The seeded ITO substrate was placed upside down in the 

precursor solution. The hydrothermal growth was carried at 

a constant temperature 85
o
C. To maintain the solution 

concentration and temperature in a precursor container, a 

DC motor based stirrer was used for stirring. The 

hydrothermal growth for ZnO nanorods was carried for 24h. 

After 24h of the growth process, ZnO/ITO substrates were 

cleaned in DI water and annealed at 130
o
C for 15 min. The 

morphology of nanorods was examined by SEM analysis. 

The ZnO nanorods grown by hydrothermal methods are 

shown in Fig. 3. A dense growth of ZnO nanorods is shown 

in Fig. 3(a). The diameters of nanorods are around 1µm and 

lengths of the nanorods are 12-15 µm as shown in Fig. 3(b). 

The density of nanorods mainly depends upon the sol-gel 

concentration and deposition rate. The aspect ratios of 

nanorods are directly proportional to its growth time, 

whereas the diameters of nanorods are controlled through 

the concentration of the precursor solution. It was also 

observed that the nanorods on the ITO substrate are mostly 

normal to the substrate, which is promising for the ZnO 

nanorods based biosensor applications. 

 

III. RESULT AND DISCUSSIONS  

The grown ZnO nanorods were deposited with GOx 

solution for immobilization of glucose. A 5μL GOx solution 

prepared in a buffer solution of 0.01M phosphate with 

concentration 25mg/mL. The prepared buffer solution was 

doped on ZnO nanorods at 40
o
C for proper deposition [4]. 

The deposited sample with GOx solution was kept covered 

overnight for the smooth deposition of GOx thin film.          

The ZnO nanorods have a high isoelectric point (IEP) of 

9.5 as compared to that of GOx is about 4.1 at a pH 7.3. 

Thus, the surface of ZnO is positively charged and a 

negatively charged GOx on ZnO nanorods is suitable for 

immobilization of glucose [3]. The cyclic voltammograms 

of ZnO/GOx were obtained for biosensors as shown in 

Fig.4.   

 

Fig.3 SEM images of ZnO nanorods by hydrothermal method. (a) Dense growth of ZnO nanorods 

 (b) Magnified image of ZnO nanorods 

 

It was also noted that increase in the length of ZnO 

nanorods also increases the sensitivity and reduces the 

response time of biosensors. The morphology of ZnO 

nanostructures influences the sensitivity of biosensors, i.e. 
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increasing the surface to volume ration increases the 

interaction of GOx molecules with ZnO nanostructures [4, 

6, 10]. The reaction results in higher immobilization of GOx 

on the surface to ZnO nanostructures. Thick electroplating 

can be received by putting the electroplated material in a 

bath very precisely with the help of the clip patched at the 

edge. This patching also plays an important part in proper 

electroplating. The experimental results of the CV 

measurements can provide a quantitative result of the 

biosensor which effectively immobilized the GOx as shown 

in Fig. 4. 

 

 
Fig. 4 Cyclic Voltammetry result showing the relationship 

between current and applied voltage 

 

In conclusion, fabricated ZnO nanorods based biosensors 

result in a good sensitivity of 22.7 µAcm
-1

 mM
-1

. The 

sensitivity of biosensors was directly proportional to the 

aspect ratio of nanorods. The response time recorded for the 

biosensors were less than 7s. The GOx immobilization 

further increases with increase in length nanorods and pH 

value of buffer solutions. The morphology of ZnO 

nanostructures would further optimize the performance of 

ZnO based biosensors. Due to higher electron mobility of 

ZnO nanorods and good electrical properties, ZnO nanorods 

based biosensors have a wide range of industrial 

applications. Fabrication of these type of biosensors is low 

cost and sensitive compared to fabrication of biosensors by 

magnetron sputtering or plasma sputtering. 
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