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This paper analyses a new type of infectious disease 
by an agent-based simulation and gaming model based 
on Ebola fever and dengue fever. The mathematical 
model such as SIR (Susceptible, Infected, Recovered) has 
been used to model these infectious diseases. Besides, a 
simulation and gaming model enables to represent the 
decision-making of each citizen on the computer, and al-
so reveals the pandemic by the contact process among 
people in the model.  The study challenges to design an 
infectious disease model in which some health policies 
are introduced including vaccine stocks, antiviral 
medicine stocks, medical staff and so on. Aside from the 
policies, a gaming simulation of a new type of infectious 
disease, which has not yet an effective vaccine, is also 
implemented in the model. We created a medical policy 
decision game dealing with infections using a serious 
game approach. As results of experiments, it has been 
found that preventive vaccine, antiviral medicine stocks 
and the number of medical staffs are crucial factors to 
prevent the spread. Besides, a modern city is vulnerable 
to dengue fever due to commuting by train. It has also 
been found that self-control and restraint on immigration 
are essential, and decision-making for vaccine reserve 
amount and medical support to the partner country 
where the infection has spread. 

Keywords: Infectious disease, health policy, Ebola 
haemorrhagic fever, dengue fever 
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E-commerce has grown to be a major user of e-
services and online purchases through e-commerce are 
largely preferred over the traditional brick and mortar 
purchasing. Yet it is challenging for the consumers to 
fully experience the products or services with limited 
senses, lack of tangibility and sense of presence. 
Therefore, the objective of this study is to assess how 
multimodal interactions can be used in e-commerce, to 
improve the consumer experience. This research 
describes the design and implementation of multimodal 
interactions enabled prototype framework for e-
commerce developed to address that issue. The 
framework supports three interaction modes: speech 
inputs, gesture inputs and interactive 3D product 
presentations. A case study and a usability study 
conducted on this framework showed satisfactory results 
and also revealed some interesting social and cultural 
barriers to multimodal interactions that involve language 
and psychological factors. 

Keywords: Multimodal interactions, consumer 
experience, e-commerce, usability study 
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In the present internet has become much more necessary 
thing to humans and we use it as a way of sharing 
information and way of communication. If the networks 
can identify the user’s intentions, it will be affecting to 
increase productivity and personalization. Predicting user 
intention(s) is interesting and useful for many applications 
such as threat identification, imposing restrictions and 
cashing web details. The aim of this research is to develop 
a method to predict user intention using supervised 
machine learning methods with user’s past historical 
behaviours. Experiments in this study used access log on 
a local server and focused on creating single user 
prediction and multiuser generalize prediction models. 
Experimental models were created based on several multi-
classifier algorithms, such as Support Vector Machine 
(SVM), Multilayer Perceptron (MLP) and K-Nearest 
Neighbor (KNN). KNN based models outperform other 
used algorithms. Also results in this study show that there 
is some sort of behavioural patterns for peoples to use the 
internet according to the time and the groups they interact

Key words: Access Log, Behavioral Patterns, Historical 
Behaviors, Multi Classifier, Proxy Server, User Intentions 
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With regard to rapid technological advancements 
majorly influencing our daily lives, Internet of Things 
(IoT) has been a topic of broad and current interest in the 
recent years. The capabilities of IoT can assist in 
revolutionizing the way people live and work, thereby 
improving quality of life. With the impact of IoT only 
continuing to propagate in the future, it can be used as a 
means of easing our day-to-day struggles. Therefore, with 
the assistance of IoT along with a few hardware, the 
proposed system, addresses the displeasing reality of 
queues and several visits for the washrooms due to them 
coming forth occupied. Thus, the focus of the intended 
system is on delivering a pleasant washroom experience 
for employees in an office environment providing them 
with an at-desk indication on the occupancy of the 
washroom cubicles reducing queues and disappointments.  

Keywords: Internet of Things, Raspberry Pi, Message 
Queuing Telemetry Transport, Occupancy Detection, 
Publisher, Subscriber, Sensors 
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Motion_IR_status_1 = 
str(GPIO.input(Motion_1)) + ';' + 
str(GPIO.input(sensor_1))
mqttc.publish("topic/Motion_IR_status",
Motion_IR_status_1)

if Motion_01 is "1" and IR_01 is "1": 
mqttc.publish('topic/Light_1_status', 1)
mqttc.publish('topic/Door_Lock_1', "Lock")

if "UnLock" in Lock_1_status: 
    p.ChangeDutyCycle(12.6)
else:
    p.ChangeDutyCycle(6)

 
f
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Any organization’s future survival in the industry 
mainly depends on the decisions they take today and 
recruiting a new employee is one of those critical decisions 
that an organization has to take. Recruitment process of an 
organization should have the capability to find the right 
person to the right job. Most of the organizations today, 
interview candidates to test their job skills but not their 
personality level. But recruiting the most skilled person 
does not work out in a good manner always. Especially for 
the positions like leaders, they have to consider about the 
personality of the employee. And also, in the industries like 
IT industry, employees are supposed to work in project 
teams but not individually. That is where personality 
matters the most. To work in a team, all the members 
should be able to corporate with each other without facing 
any difficulty. Therefore candidate recommendation 
chatbot system is suggested and it is capable of evaluating 
both technical skills and personality traits of the candidate 
and providing a final recommendation based on the scores 
obtained to those two sections. The system mainly contains 
four modules; Question Generation and Dialogue Flow 
Maintaining Module, Technical Answers Evaluating 
Module, Vocabulary Based Personality Evaluating 
Module and Candidate Recommendation Module. This 
paper will be discussing about the answer evaluation 
module of the system which contains an ontology to store 
java related technical questions and answers and has used 
WordNet to measure the correctness of the answers. 

Keywords: Automatic Answer Evaluation, Chatbot, 
WordNet, IT industry Recruitment 
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Introduction of the assistive robot concept has created 
numerous ways to restore vital degrees of independence 
for the elderly and disabled people on their Activities of 
Daily Living (ADL). The most important aspect of an 
assistive robot is to understand the user’s intentions with 
minimum number of interactions. Based on these facts, in 
this study we suggest a novel method to recognize the 
implicit intention of a human user, by using verbal 
communication, behavior recognition and motion 
recognition from the combination of machine learning, 
computer vision and voice recognition technologies. 
After recognizing the implicit intension of the user, the 
system will be able to identify the necessary objects from 
the domestic area that is going to help the human user 
and point them out to fulfil his/her intention. By far, this 
study is expected to simplify the human robot interaction 
(HRI) while consequently enhancing the adoption of 
assistive technologies and improving the user’s 
independence in ADL. These findings will certainly help 
to guide future designs on implicit intention recognition 
and activity recognition to an accurate intention 
inference algorithm and intuitive HRI. 

Keywords: Human-robot interactions, activities of daily 
livings, human friendly robotics, service robots, implicit 
intention 
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The population of the elderly/disabled people of the 
world is increasing rapidly. Taking care of these people 
has become a major issue since lack of professional 
caregivers or family members. Hence, the only feasible 
solution for this is using humanoid service robots. 
Available care-giving service robots lack the proper 
human emotion recognition. Hence, they cannot 
communicate with people as humans do. In addition, it is 
not preferable to people when robots are not androids. 
Therefore, this paper has proposed a method to 
recognize a face and upper-body emotions by using 
service robot’s eyes. The service robot’s eyes model is 
able to track a particular person in a domestic 
environment to mimic human eyes’ behavior while 
providing visual feed for the system to recognize 
emotions. Face emotional expressions and upper-body 
gestures are recognized by using supervised learning 
methods. Finally, the results show that the trained system 
recognizes the emotions effectively in the domestic 
environment for a particular person. 

Keywords: Face Recognition, upper-body recognition, 
emotion recognition, humanoid service robots, robot 
eyes.
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Primary brain tumors can be malignant (cancerous) or 
benign (non-cancerous). Out of primary brain tumors, 
gliomas are the most common and, high grade gliomas 
carry a poor prognosis. In our paper, we present a 
technique to segment the glioma cells  in  Magnetic 
Resonance Imaging (MRI) using faster Region based 
Convolutional Neural Network (R-CNN) and  edge 
detection techniques in image processing algorithms. This 
study identifies the region of interest that is glioma cells, 
with higher confidence level and localize the tumor on the 
MRI with the tumor mask.  Further, analysis shows that 
with the proposed technique it is possible to achieve an 
average detection accuracy, sensitivity, Dice score and 
confidence level of 99.81%, 87.72%, 91.14% and 93.6% 
respectively.

Keywords: Magnetic Resonance Imaging, Region based 
Convolutional Neural Network, Glioma segmentation, 
deep Learning. 
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Anthropometric measurements are generally used to 
determine and predict achievement in different sports. An 
athlete’s anthropometric and physical characteristics may 
perform important preconditions for successful 
participation in any given sport. Further, anthropometric 
profiles indicate whether the player would be suitable for 
the competition at the highest level in a specific sport. 
Recently, more researches have been carried out on Sport 
Data mining. In this study, we propose an approach to 
identify the most suitable sport for beginners using data 
mining and anthropometric profiles. We propose 
clustering base approach. We apply a spatial clustering 
technique called the Spherical Associated Keyword Space 
which is projected clustering result from a three-
dimensional sphere to a two dimensional (2D) spherical 
surface for 2D visualization. Empirical study of our 
approach has proved the effectiveness of clustering 
results. 

Keywords: Anthropometric measurements, Data mining, 
Clustering, Euclidean distance 
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Developments in information and communication 
technology has made significant impact on every sector. 
Unfortunately, limited research exists regarding 
information systems for the distribution networks in 
Supply Chain. This study made an effort to investigate 
the linkage between information systems and 
transportation cost optimization in FMCG (Fast Moving 
Consumer Goods) sector. Information systems should 
support the management at operational and strategic 
level. The study focused on the operational level 
implementation of information system with machine 
learning and big data analytics. Factors, variables and 
constraints affecting the cost of transportation were 
identified from industry experts and literature. Then a 
case study approach applied by analyzing the 
distribution network data of a Sri Lankan FMCG 
company. A quantitative model was developed to reflect 
the transport cost structure and a software model was 
developed considering the constraints and the cost 
structure, to reduce the cost of transportation by big data 
analytics, machine learning and computer simulation. 
Developed model has been compared with the existing 
model of transportation in the FMCG manufacturer to 
benchmark the optimization. In proposed model, the 
usage of vehicles are reduced, thereby minimizing the 
transportation cost by increasing the consolidation 
possibilities, route planning and stacking models.  

Keywords: Big Data Analytics, Distribution logistics, 
Fast-moving Consumer Goods (FMCG), Machine 
learning, Supply chain management 

Department of Transport and Logistics 
Management

University of Moratuwa, Sri Lanka 
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With the advancement of technologies, web services 
play a significant role to maintain infrastructure in 
healthcare domain due to the increasing demand of 
performance. In such systems, adoption of novel 
technologies is necessary to increase the productivity and 
reduce the burden of maintenance associated with legacy 
systems. Microservices architecture has become 
prominent in deploying server-side enterprise 
applications by allowing maintainable functionalities. 
However, it is challenging to utilize microservices in the 
domain of bioinformatics, although it enables 
independent process execution and maintenance. This 
paper introduces the utilization of microservices 
architecture to build an optimized platform for 
bioinformatics analyses. We present a hybrid architecture 
that consists of different hardware platforms to execute 
accelerated computational services, independently. The 
core communication is based on an Application 
Programming Interface (API) gateway. Furthermore, the 
paper presents the evaluation of results related to the 
performance of the proposed solution under varying 
biological sequences as inputs and algorithms. 

Keywords: Bioinformatics analysis, microservices 
architecture, enterprise applications 
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HTTP 
requests and Websocket push  Webhook calls 

Results endpoint

1) HTTP requests and WebSocket push

2) Webhook Call

3) Results Endpoint
http://192.248.8.242/api/services/<service-
name>

http://192.248.8.242/api/web/<web-
application-name>

{"data": "<SEQUENCE DATA IN FASTA 
FORMAT>", "gpu": "true", 
"threads": "4" 

}
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{"resultsEndpoint":
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Haphazard development activities on mountain slopes 
and inadequate attention to construction aspects have led 
to the increase of landslides and consequently sustaining 
damage to lives and infrastructure. Nearly 3275 sq.km of 
area spread over the Ratnapura District, seems to be 
highly prone to landslides and mass wastage of 2178 
sq.km. Landslides occur in many regions of Ratnapura 
district and nearly 90 deaths have been reported 
according to National Research Building Organization 
(NBRO) in 2017. Most landslides or potential failures 
could be predicted fairly accurately if proper 
investigations were performed in time. The primary 
objective of this study is landslide-hazard mapping and 
risk evaluation to determine the real extent, timing, and 
severity of landslide processes in Ratnapura district. 
Such knowledge will provide the most significant benefit 
to government officials, consulting engineering firms, 
and the general public in avoiding the landslide hazard 
or in mitigating the losses. Hybrid Machine Learning 
techniques can be used to develop prediction models 
using existing data. Ensemble approach based on 
Support Vector Machine (SVM), Naïve Bayes model were 
combined and implemented for the final prediction. This 
study possesses a strong capability to predict landslides 
by causative factors, slope, land use, elevation, geology, 
soil materials and triggering factor; rainfall was 
extracted and applied to the machine learning 
algorithms. This research introduces a novel architecture 
to produce a more relevant and accurate prediction of 
the landslide vulnerability within the study area. 
Moreover, it was revealed that all of the factors had 
relatively positive relationship with occurrence of 
landslides. An improvement in hazard monitoring, 
accuracy of early warning and disaster mitigation is 
documented. 

Keywords: Landslide, Support Vector Machine (SVM), 
Naïve Bayes, Hydrological, Rainfall 
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Vehicular Networks or the Vehicular Ad-hoc Networks 
(VANET) are experiencing revolutionary growth in 
research and industry, but still suffers from various 
breaches such as poor decentralization of communication, 
security vulnerabilities, scalability and trust issues in its 
communication as well as in its design. Major issues 
identified in VANET, are trust, data accuracy, and 
reliability of communication in the communication 
channel. Blockchain technology is a technology adopted 
by crypto currency, namely Bitcoin, which is recently used 
to build trust and reliability in peer-to-peer networks. This 
study proposes a communication framework for VANET 
exploring capabilities of blockchaining. Metro Manila 
Electric Shuttle Automation Project is used as a case study 
to verify the communication framework. It fulfills Vehicle-
to-Vehicle (V2V) as well as Vehicle-to-Infrastructure 
(V2I) communication requirements of the considered 
project. It includes an Intelligent Toll Payment (ITP) 
system (V2I communication) and automated vehicular 
following, known as goose tracking (V2V and V2I 
communication), and those covering main communication 
requirements. Further, a simulator named SimulatorZ is 
implemented to model Goose Tracking which should 
support multi-vehicle simulation to understand data 
requirements of master and slave vehicles and the timing 
of communication. Communication framework provides 
trustworthiness for vehicles behavior, cashless secure 
transaction between two untrusted party as well as 
rewards and penalties for vehicles’ actions. Data 
communication in goose tracking is done with 10ms 
latency between two vehicles and 1-10-5 reliability. Slave 
vehicles’ movements depends on master vehicle’s speed, 
position, angle and the timestamp. 

Keywords: BlockChain, Communication framework, 
Metro Manila, VANET 
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This paper provides a novel trend analysis of FPGA 
development with Machine Learning. Recently, demands 
for the computing power are expanding due to reform of 
industrial structure such as the Industry 4.0 and the 
explosive expansion of AI. In this paper, we reveal the 
technical development trend of the leading FPGA 
companies from the patent information with Machine 
Learning. We focus on the classification codes in the 
patent and employ Link Mining method as the analytical 
method. Link Mining is a conventional method to analyze 
the structural features of things. It simplifies the objects 
and the relations as the nodes and the edges. With the 
proposed method, we succeed in revealing the companies’ 
focused technology fields, the transition of focusing areas, 
and their differences and common points from the results 
of extracting the graphs’ features. 

Keywords: Field Programmable Gate Array, Machine 
Learning, System-On-a-Chip 
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With advancement of technology in Sri Lanka, use of 
Sinhala text usage has grown rapidly over the time where 
automatic categorization is helpful for efficient content 
management. As a result, experts tend to use machine 
learning application to categorize this large volume of 
data in an efficient and accurate manner. Most of these 
learning models are operating in a black-box where 
there is no way to understand how the model has decided 
which category an instance is assigned. Understanding 
the reason behind why learning model makes these 
predictions is very important to trust such models and to 
provide reasonable justifications in real world 
application. Intention of this research is to present the 
work carried on related to document classification model 
prediction interpretation where a set of text classifiers 
has been studied with use of SinNG5, freely available 
Sinhala Document corpus. 

Keywords: Machine learning, Sinhala text, document 
classification, human interpretability 
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     Low quality agricultural products are added to the 
market daily. Over usage of chemicals in the production 
process, use of uncertified chemicals and mechanisms for 
preservation and ripening processes, are the major 
issues that impact on agricultural product’s quality as 
well as overall health of the consumers.  Mechanisms to 
identify the quality of the agricultural products are 
highly demanded due to the lack of transparency in the 
current process. Blockchain technology is emerging as a 
decentralized and secure infrastructure which can 
replace involvement of a third party to verify the 
transactions within the system. The purpose of the 
research was to implement a Blockchain based solution 
to verify the food quality and the origin of the 
agricultural supply chain. A public Blockchain concept 
was selected instead of a private Blockchain in this study 
to ensure transparency by allowing any person to access 
the network. Instances of the smart contract were created 
for each physical product and deployed to Blockchain 
network. A Quick Response code which contained the 
address of the instance, was a reference to the virtual 
product. All the actors who are involved in the supply 
chain must be able to interact with the system to achieve 
the transparency. Each transaction and events related to 
a product is validated by peers of the Blockchain system. 
Product ownership was changed for each relevant 
transaction. A token-based mechanism was used to 
indicate the farmers’ reputation with their products. 
Farmers could place a certification request regarding 
their products and, they can gain reputation tokens for 
each certification done by peers. A unique Quick 
Response code was used to identify each product within 
the supply chain. The proposed system has been 
implemented as a prototype and validated within the 
study. 

Keywords: Agriculture, Supply chains, Food security 
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Part-of-Speech Tagging is the technology of assigning 
the appropriate parts-of-speech to a word. Part-of-speech 
tagging is very useful in information retrieval, information 
extraction, and speech processing. This research presents 
a part-of-speech tagging, especially for twitter text data. 
The process of part-of-speech tagging for twitter 
conversation is a difficult task. Several approaches have 
been made to develop an accurate tagging system but most 
of them are relevant to news text data and web contents. 
Therefore, this research intends to develop a part-of-
speech tagger model for twitter speech.  using CRF toolkit. 
The system was developed for nearly 1000 twitter 
conversations employing Conditional Random Field 
stochastic model. The data for twitter speech was 
downloaded from the internet. A POS-tagged text corpus, 
template file and CoNLL file for both training and testing 
database were prepared accordingly. The training was 
carried out for both the unigram model as well as the 
bigram model. The performance of the system over these 
models was obtained through this examination which 
showed a significant efficiency, calculated from the 
number of correctly tagged words and the total number of 
words. 

Keywords: Bigram model, Conditional Random Field, 
Tagging, Unigram model 
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Automatic analyzing and extracting useful information 
from the noisy social media content are currently getting 
attention from the research community. It is common to 
find people easily mixing their native language along 
with the English language to express their thoughts in 
social media, using Unicode characters or the Unicode 
characters written in Roman Scripts. Thus these types of 
noisy code-mixed text are characterized by a high 
percentage of spelling mistakes with phonetic typing, 
wordplay, creative spelling, abbreviations, Meta tags, 
and so on. Identification of languages at word level 
become a necessary part for analyzing the noisy content 
in social media. It would be used as an intimidate 
language identifier for chatbot application by using the 
native languages.  For this study we used Sinhala-
English code-mixed text from social media. Natural 
Language Processing (NLP) and Machine Learning 
(ML) technologies are used to identify the language tags 
at the word level. A novel approach proposed for this 
system implemented is machine learning classifier based 
on features such as Sinhala Unicode characters written 
in Roman scripts, dictionaries, and term frequency. 
Different machine learning classifiers such as Support 
Vector Machines (SVM), Naive Bayes, Logistic 
Regression, Random Forest and Decision Trees were 
used in the evaluation process. Among them, the highest 
accuracy of 90.5% was obtained when using Random 
Forest classifier. 

Keywords: Code-mixing, Language identification, 
Machine learning, Natural Language Processing (NLP) 
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The smart phone has become a critical aspect of our 
daily lives, with many applications providing solutions to 
different problems that we encounter.  Fintech have 
become a major priority in the present world. The use of 
petty cash has run its course throughout the world. 
Credit cards have proven to be successful in creating a 
cashless environment. Combining the smartphone with 
financial planning ability will be a powerful tool. In the 
meantime, customers in the modern society expect more 
convenient methods to make financial transaction with 
enhanced security measures. This paper describes how a 
QR based payment system which can be controlled by 
voice commands simplifies business operations between 
customer and vendor. QR code based mobile payments 
represent a relatively new technology that can be used in 
the new business arena of payments using smartphones. 
It provides a flexible and cashless environment for users. 
It is more secure and easier to; pay in supermarkets, 
shopping malls, as well as the user can share money with 
their friends and families, even can be manipulated by 
voice commands. The use of such devices in the payment 
process has lots of advantages in terms of speed and 
comfort when accessing services, and also improves the 
security and integrity of transactions, and the simplicity 
with user friendly interactions. To evaluate the potential 
of QR code-based voice support payment system, in the 
context of business transactions, VoiceNote updates 
monetary transaction in real-time and uses encryption 
and decryption methods for security. The transaction 
details can be analyzed and forecast through a web 
dashboard. VoiceNote research findings shows that 
transaction time is reduced by an average of 64 seconds 
when compared with a cash transaction and an average 
reduction of 13.5 seconds when compared with card 
transactions. 

Keywords: Mobile payments, QR code payments, 
VoiceNote, Voice payments
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Fruit diseases are a major problem in economic and 
production losses in the agricultural industry worldwide. 
In this paper, an image processing approach is proposed 
for identifying passion fruit diseases. According to the Sri 
Lankan context, treatment details are taken by the 
farmers from the field officers. However, it can take a 
few days. So, this proposed system can be used to identify 
passion fruit diseases quickly and automatically. This 
proposed approach is composed of the following main 
steps; Image Acquisition, Image Preprocessing, Image 
Segmentation, Feature Extraction, Dataset Preparation, 
Training & Testing. Healthy and two types of passion 
fruit diseases, namely passion fruit scab and woodiness 
images were used for this approach. This approach was 
tested according to passion fruit disease type and its’ 
stages, such as mild, moderate and severe. K-Means 
clustering was used for segmentation. Images were 
clustered according to k values, such as 2, 4, 6 and 8. 
Before the segmentation, images were converted to RGB, 
L*a*b, HSV and Grey colour models, because of find out 
the most suitable colour model for this approach. Local 
Binary Pattern was used for feature extraction and 
Support Vector Machine was used for creating the model. 
Seventy percent (70%) of each dataset was used to train 
the SVM and the other thirty percent (30%) was used to 
test the model. According to this approach, passion fruit 
diseases can be identified in the average accuracy of 
79% and its’ stage can be identified in average accuracy 
66%. 

Keywords: K-Means Clustering, Local Binary Pattern, 
Support Vector Machine, L*a*b 
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Sri Lankan post office mail sorting process is done 
manually, even today. Though employees are well 
experienced, it takes considerable time and employees 
need to work overtime in places like Central Mail 
Exchange (CME). With major issues like unclear 
handwriting, having trouble to recognize some uncommon 
or ambiguous names, and carrying these duties twice a 
day create a negative impact on the efficiency of the postal 
delivery system. In the prevailing system, forward mails 
and delivery mails are the two categories of separating 
mails at the sorting centers. Delivery mails are the posts 
which can be delivered to its destination directly. Forward 
mails are the ones which need to be sent to an appropriate 
post office that can deliver the particular post to its 
destination. Majority of Sri Lankans use Sinhala language 
for their day to day activities. The primary objective of the 
research is to identify the automatic way of forwarding the 
letter to the next post office from the current post office. 
Proposed system is focused on the recognition of Sinhala 
handwriting using Optical Character Recognition (OCR) 
and image processing technologies. Data collected under 
different criteria were used for training and testing the 
solution. Genetic Algorithm (GA) was used to generate 
more optimized results faster with higher accuracy. Given 
addresses are written in the default format. This format 
can be extended to more formats as improvements in 
future. The algorithm shows accuracy over 92% for 
addresses which are recognized with 3 misrecognized 
characters.  This algorithm can be used on practice 
scenario as the AI Recognition has more than 79 % of 
accuracy. 

Keywords: Image Processing, Machine Learning, Postal 
Address Sorting, Sinhala OCR, GA        
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Over the past few decades, mobile device penetration 
has showed a significant growth. To meet consumer 
demands, it is essential to design mobile applications with 
enhanced usability and user experience. Catering to 
specific user requirements and designing user friendly 
mobile applications while overcoming limitations of 
mobile devices are major challenges in mobile application 
development. Even though there are sufficient information 
about UI components, there are only limited standards for 
mobile UI design patterns. Most of these designs are based 
on the desktop paradigms such as WIMP (Windows, Icons, 
Menus, Pointer) interface style. But mobile interface 
paradigm is based around widgets, touch, physical 
motion, and keyboards. There are limited studies available 
analyzing these mobile UI design patterns. Furthermore, 
inappropriate UI design induces usability problems to 
end-users. The final result is a negative user experience. 
This paper discusses the development of best practices 
which can lead to improvements in this situation. 
Therefore, a questionnaire was distributed among smart 
phone users to identify the usability issues related to smart 
phone applications. Through the questionnaire and the 
interviews with industry experts the usability issues 
related to UI and content, connection, navigation, user 
experience etc. in users’ perspective had been identified. 
Through careful analysis of the results, the best practices 
that should be adopted while developing mobile 
applications with considerable usability were determined. 
In supporting this study, proposed best practices were 
evaluated by industry experts which indicates a higher 
validity of research findings. 

Keywords: Best practices, Mobile, Usability, User 
interface 
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User Experience (UX) which focuses on having a deep 
understanding of users, what they need, their abilities, and 
their limitations is one of the most important consideration 
when developing software applications today. Developing 
sustainable software application is the aim of any software 
company. To achieve this, software usability should be 
improved in the software as one of the main nonfunctional 
requirements. Sustainability of software usability is 
determined by user experience.  Main users of software 
applications are people who belong to the workforce since 
they are working in the complex nature of the businesses 
and with time limitations. Generation Z is the new addition 
to the workforce and it will be increasing in the future. 
Therefore, it is important to pay extra attention to increase 
usability of software for Generation Z who have been 
exposed to digital technology from an early age. 
Accordingly, a survey method was used to identify specific 
characteristics, behaviors of Generation Z when using 
software applications and significance of usability 
attributes of Generation X, Y and Z with the sample size of 
77 and 25 respectively. This study found that Generation 
Z has special software usability requirements than 
Generation X and Y. Based on findings, features that need 
to be incorporated with Generation Z oriented software 
applications were proposed.  Moreover, a prototype was 
developed to demonstrate the features identified. The 
proposed model together with the prototype was validated 
trough software engineers and UX engineers and validity 
of the model was assured by them. The model was 
recommended to use when developing software 
application for Generation Z. 

Keywords: Software usability, User Experience, 
Generation Z 
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With cloud computing emerging as a trending topic, 
it has been a major point of discussion for the last few 
years. In regards to technological advancements, the 
associated shortcomings like environmental footprint 
caused by them also become an affair of high 
significance. Cloud computing itself is a much greener 
alternative to individual data centers with lesser number 
of servers being used and cloud data centers being far 
more efficient than those of traditional thereby reducing 
the carbon impact. Nonetheless, it cannot be neglected 
the fact that the data centers utilized by the cloud vendors 
are still a major source of carbon emissions due to the 
dirty energy usage. Therefore, the discussion of the paper 
is based on how green the foremost cloud providers are 
and the implementations of green IT attributes in the 
cloud infrastructure. 

Keywords: Cloud Computing, Green Cloud Computing, 
SaaS, PaaS, IaaS,  Energy Efficiency, Power 
Management, Virtualization, Data Centre,  Resource 
Management,  Virtual Machine(VM)  
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A data warehouse is used intensively in many 
industry domains to gain competitive advantage over its 
competitors. In modern data warehouses, linguistic 
analytics is an important aspect, so that it has the 
ability to take more precious decisions. In most of the 
data warehouse implementations, it is designed for 
crisp analysis. Crisp analysis has its own limitations 
and boundaries with the major assumptions that every 
situation belongs to one state and denial to other states. 
Hence, crisp data warehouse does not allow to carry 
out linguistic analytics. When a fuzzy data warehouse is 
implemented, because of the fuzzy nature of the data 
warehouse, linguistic analytics can be done to a certain 
extent. In this research, non-functional requirements 
such as performance and configuration are also 
covered so that this method can be implemented in the 
real world.      

Keywords: Data Warehousing, Fuzzy Theory, Fuzzy 
Membership Function, Linguistics 



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.    

 l



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.    



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.    

 
l f

l f  

f

f c



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.    

s l f  

  

l f  

l s  p

S

l a  



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.    

SIGMOD Record

Proceedings of the ACM SIGMOD International conference 
Management of data,

Information and 
Knowledge Management

App- Eng-
agric

Proceedings of the annual meeting of the 
Northeastern Weed Science Society

EPPO Bulletin

Agricultural Systems

Food and Environment and 3rd World Congress 
on Computers in Agriculture and Natural Resources

Progress of Information Technology in 
Agriculture Proceedings of the 4th International Symposium 
on Intelligent Information Technology in Agriculture

EFITA/WCCA

EFITA/WCCA

International Conference, 
Univ. Giessen

5th Conference of 
the European Federation for Information Technology in 
Agriculture Food and Environment and 3rd World Congress 
on Computers in Agriculture and Natural Resources

MIS Quarterly

IRACST – International Journal of Commerce, Business and 
Management

Journal of Finance, Accounting and 
Management

Punjab University 
College of Information Technology

International Journal of Electrical, Computing Engineering 
and Communication (IJECC)

Cardiology Department 
of Chinese PLA General Hospital

International Journal of Signal Processing, 
Image Processing and Pattern Recognition,

International Journal of Computer & Mathematical Sciences



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.    

The Scientific World Journal, 
Hindawi Publishing Cooperation

in Proceedings of the International 
Multi Conference of Engineers and Computer Scientists

IEEE 
Transaction Systems

Elsevier

International Journal on Computer 
Science and Engineering

International Journal of Research in 
Computer Applications and Robotics

Fuzzy Sets and Systems

2nd International Conference 
on Innovative Research in Science

International Journal of Approximate Reasoning

IEEE Transactions on Knowledge and Data 
Engineering

14th 
Triennial World Congress,

4th
I2CT IEEE Conference

Fuzzy Sets and Systems

Conference: International Conference on 
Information & Intelligent Systems



Paper No: SC 26 Smart Computing

Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.  

a t l t i h p  

Department of Industrial Management 
Faculty of Science 

University of Kelaniya 
Dalugama

rameela20@gmail.com 

Department of Industrial Management 
Faculty of Science 

University of Kelaniya 
Dalugama

chathura@kln.ac.lk

Keywords: deep convolutional neural networks, transfer 
learning, Inception-v3  



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.  



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.  



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.  



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.  

Kalanchoe pinnata 
(Akkapana) 
Aerva lanata 
(Polpala) 
Azadirachta indica 
(Kohomba) 
Aloe vera 
(Komarika) 
Sida acuta (Kesara 
bebila) 
Sida rhombifolia 
(Kotikan bebila) 
Sida cordifolia 
(Sulu bu bebila) 



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.  

MASA Journal

CLEF 2017 - in Proceedings of 
the Conference and Labs of the Evaluation Forum

in Proceedings of the 31st International Conference on 
International Conference on Machine Learning

International Journal of 
Computer Trends and Technology



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.  

Computer Vision - 
ECCV 2012

in Proceedings of the IEEE Conference on 
Computer Vision and Pattern Recognition (CVPR)

International Journal of Computer Trends and 
Technology (IJCTT),



Paper No: SC 27 Smart Computing

Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.  

e m s t r
a b s s

Department of Industrial Management 
Faculty of Science 

University of Kelaniya, Sri Lanka 
kulathilake.roshan@gmail.com 

Department of Industrial Management 
Faculty of Science 

University of Kelaniya, Sri Lanka 
chathura@kln.ac.lk

Transportation system in Sri Lanka is increasingly 
getting dependent on private modes rather than public 
modes. Among them, the motorbike has become the most 
popular mode of transportation among the middle 
income category of the society. Rush hour traffic 
congestion as well as the growing number of motorbike 
sales outlets appearing across the country, poor quality 
of public transport would be the main reason for this 
increasing trend of motorbike swarms. This research is 
based on the question where would this end up if this 
trend continues. Therefore, Agent-Based Modeling and 
Simulation methodology was used as the computational 
method to foresee the future by creating simulation 
models in order to study macro level emerging patterns 
in a system. The primary data to construct the model as 
well as to calibrate its parameters were collected 
through a questionnaire distributed among motorbike 
riders. The data collected, include the background of 
using motorbike as the primary mode of transportation, 
the issues in the public transportation system as well as 
the common riding patterns of individual motor biker. 
Simulation results of the constructed model were 
compared with the observations in the real environment 
to validate the model. The validated agent-based 
simulation model can be useful for policy makers to make 
predictions about the future and arrive at conclusions 
about the future traffic patterns in order to come up with 
better strategies to reduce the congestion. 

Keywords: Traffic congestion, Agent-Based Simulation 
Model, Motorbike swarms 
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Driver errors are the most common cause of traffic 
accidents. Mobile phones, in-car entertainment systems, 
traffic volume increases, road systems becoming 
complicated contribute towards such driver errors. This 
paper introduces developing a GPS guided auto pilot 
system for vehicles. This system will be a driverless 
vehicle system. The user has to give the location of the 
destination to the system and then the system will 
automatically navigate to the given destination. These 
systems are currently used in aircraft, submarines and 
ships but not used in ground vehicles. Use of such 
systems in the open street is more complex than use of 
such systems in air or marine systems. The possible route 
to the destination must be selected by the vehicle after the 
destination coordinates are given by the user. Then the 
vehicle navigates through the open streets without 
colliding with other moving or non-moving objects. GPS 
sensor takes real time coordinates of the vehicle and 
decide the direction to be moved with respect to the given 
destination coordinates and pass control signals to the 
motor controller. While navigating, the vehicle keeps 
appropriate safe distance and speed with the vehicles in 
front of it. If the lane is not clear, the vehicle applies 
breaks to avoid collisions. Sonar sensors are used to 
detect the object in the road as they are more convenient 
in the outdoor applications. With further developments, 
this system will be able to assist drivers who drive long 
trips and play a vital role in minimizing road accidents. 

Keywords: Global Positioning System, auto pilot system, 
vehicle navigation 
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Technological advancements have created massive 
changes in the way of performing businesses in this era. 
Whilst in creating the transition of physical world to a 
virtual world, industry 4.0 plays a significant role. Thus, 
the development of the concept of industry 4.0 
revolutionize the way of conducting businesses. This 
concept was first limited to manufacturing sector thus 
with the evolvement of customer behaviour, service 
sector also applied these concepts to offer a better 
customer satisfaction. As modern customer expectations 
have risen with technology, Sri Lankan banking sector 
focussed to deliver their services strategy by enabling 
advanced technologies. Hence there is an essential need 
to define, formulate a set of guidelines in order to assess 
the progress of the current state of Sri Lankan banking 
sector in their journey of adapting industry 4.0. So, this 
scrutiny assesses the maturity of Sri Lankan banking 
sector by application of an industry 4.0 maturity model 
developed by the authors. The results of this study 
indicates that Sri Lankan banking sector is in the third 
maturity level of the model “Defined” as the overall 
maturity is 3.668. 

Keywords: Industry 4.0, Sri Lankan banking sector, 
technological advancements 
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Smart transportation is playing a vital role as an 
important building block in smart city, providing 
solutions to many issues that relate to traffic on the road. 
This influences safety and quality of living (QoL) the 
main goals of smart city development. In such case, 
investigation of different aspects like different 
functionalities of smart transportation, purposes, 
research methods and technologies are obligatory. This 
study presents a literature review on existing researches 
on smart transportation in smart city to identify the area 
as well as the future research needs and gaps to be 
fulfilled. Here it summarizes different perspectives of 
smart city and smart transportation considered in 
studies, types of the researches performed, reported 
problems which are addressed in studies, purposes of 
deploying smart transportation, reported benefits and 
problems and technologies which are compatible in this 
research area. 

Keywords: Smart transportation, Smart city, mapping 
study 
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Hydration is series of exothermic reactions which 
occurs between cement and water. It is difficult to 
predict the exact behaviour of hydration process. It 
was modelled using Affinity Hydration model and was 
simulated using finite element approach and which was 
then validated with realistic parameters. Time 
dependent simulation has been carried out for various 
geometries to non-isothermal conditions inside the 
model. Modelling and simulation was performed in 
both polystyrene insulation and wooden insulation for 
different environmental conditions. Temperature, 
degree of hydration and rate of hydration was obtained 
using simulation and was verified with data from the 
realistic experimental data from literature. 
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Colombo, the commercial capital of Sri Lanka is 
gradually being transformed into a Megacity with 
increasing urbanization and industrialization and 
investment in infrastructure development. Having 
experienced the consequences of unplanned and non-
systematic nature of freight transportation in Colombo 
city, authorities have come up with a megacity 
development strategic plan, namely, The Western Region 
Megapolis Master Plan in order to reduce drawbacks 
associated with inland freight transportation in urban 
areas. It focuses on a two tier transportation network 
structure where the freight is consolidated and value 
added at hub locations via planned road network and 
transported to the port for shipping. In this scenario, the 
transportation structure which connects the 
consolidation hub with the port and different spokes of 
the network can be considered as the elementary 
operational unit of the logistics framework. For 
analysing operational feasibility of this scenario, 
simulation-based modelling can be utilized in order to 
predict the future operational performance of the 
proposed logistics plan. Having identified the 
elementary operational unit of functionality in the 
proposed logistics framework, a computer-based 
simulation model of the elementary unit is developed 
using Arena software by Rockwell Automation and 
validated in order to predict the performance of the two-
tier transportation network. This quantitative model has 
the capability to provide strategic decision-making 
ability by analysing different scenarios, in terms of 
traffic congestion, road network utilization and the 
impact of different truck type combinations for optimum 
utilization of truck fleet.   

Keywords: Computer simulation, Hub, Inland freight, 
Megacity logistics, Megapolis, Transportation network.
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Small and Medium Enterprises (SME) play a vital role 
in the Sri Lankan economy in terms of national output 
and employment as well as incubating innovative 
capabilities. In today’s highly competitive economy, 
small and medium-sized enterprises lack the resources 
and technologies to compete with large enterprises, 
although having a relatively high casualty rate. In order 
to survive in the competitive market and exploit 
opportunities, many small and medium-sized enterprises 
adopt Information Technology (IT) related applications. 
However, in the current context of IT Application usage, 
such as Enterprise Information Systems (EIS), the SME 
sector in Sri Lanka is lagging compared to other 
countries. Therefore, the need of adopting to EIS / other 
Information Systems related technologies is becoming a 
must or an urgent need in the context of establishing a 
competitive SME sector. Based on empirical evidence 
and review of literature this study captures significant 
factors that influence EIS adoption by SME in Sri Lankan 
context. The objective of this study is to recognize the 
real need of EIS based applications for the SME sector 
while identifying and defining the effectiveness of driving 
and hindering factors which affect the focus of SMEs 
adoption towards EIS based applications. Since cost 
based constraints was identified as a major barrier to 
adopting EIS based solutions, the increase of productivity 
and sales profitability are stated as main driving forces 
by the SME owners and industry experts. The results are 
expected to provide a practical contribution in the area 
of EIS adoption in the Sri Lankan Small and Medium 
manufacturing SMEs for better reinforcement strategies 
for successful implementation. 

Keywords: Enterprise Information Systems (EIS), 
Manufacturing, SMEs 
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Identification of healthcare (HC) service processes is 
a key requirement of successful e-Health system 
engineering. Ensuring compliance of the HC service 
process with medical knowledge and guidelines 
integrated from various written documents and expertise 
knowledge is a fundamental challenge to e-solution 
development. Current e-Health solutions often rely on 
technical level communication and there is no systematic 
methodology to derive these low level requirements from 
higher level knowledge base and guidelines. Thus, it is 
necessary to design a systematic approach to fill the gap 
between higher level service policies and expertise 
knowledge with lower level service processes. Therefore, 
the proposed framework could be considered as a 
bridge, facilitating e-Health solution for developers to 
systematically realize high level requirements on 
underlying technologies. Formalizing care pathway is a 
promising approach to meet this requirement. However, 
currently the formalizing care pathway is incomplete due 
to the complexity in HC domain. The methods also used 
to implement electronic clinical pathways in other 
countries are difficult to adopt in Sri Lankan context. 
This study is an initiative contributing to designing a 
framework of formalizing a clinical pathway with three 
main consecutive layers for higher level policy driven 
service process designing.  

Keywords: e-Health solutions, HC service process, 
service policies
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Disorganized city planning and a huge rise in use of 
automobiles on the road have caused massive traffic 
congestion in cities across the world.  Pedestrian 
crossing designed to facilitate movement across the road 
network, have unfortunately become a hindrance to 
movements of traffic. Though the smart zebra lines had 
been introduced, it has not contributed much to reduce 
the time that holds vehicle lines under the traffic lights.  
Moreover, the establishment of transfer hubs and 
underground crossings remain silent in local context 
because of their cost. Even though there are plenty of 
pedestrian crossing mechanisms available, they are not 
secure and not ideal for the disabled, elderly, children, 
and the sick. Considerable numbers of police officers 
have to spend their time on traffic controlling duties 
though it’s inefficient and wastage of human resources. 
A number of studies have focused on automated vehicles 
and robots as tools to ease problems of congestion. This 
paper, it focuses on the design of an automated guided 
carriage system for pedestrian transportation in an 
efficient and secure manner.  

Keywords: Pedestrian carriage, Zebra lines, Traffic 
congestion
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A project is commonly acknowledged as a successful 
project when the aim of the project is achieved positively. 
A system called Virtual Learning Environment (VLE) was 
designed among the students and university academic 
staff to encourage a positive approach in knowledge 
achievement and support active learning within the 
university. This study was carried out to analyze the 
factors influencing the VLE system and explore the 
relationship between the students and university 
academic staff on the system. The factors influencing 
VLE were identified through the literature review and the 
interviews which were conducted among the university 
academic staff and the industry experts. A paper-based 
questionnaire survey was carried out among the students 
and university academic staff in order to measure the 
severity of the factors influencing the VLE system. The 
respondents chosen for this study were the 
undergraduate students and university academic staff 
from Vavuniya Campus of the University of Jaffna, who 
used the above created VLE system. There were 120 
responses from the students and 30 responses from the 
university academic staff. The students and university 
academic staff were requested to indicate their level of 
contribution on various factors in the survey 
questionnaire with a 5-point Likert scale and the Relative 
Importance Index (RII) was calculated for each factor. 
The severity of each factor was identified based on its RII 
value. The factors were ranked based on their severity 
and Spearman’s rank correlation coefficient was 
calculated. It was found that there was 26.9% of positive 
degree of agreement between the students and university 
academic staff on the factors influencing VLE. This paper 
also explores some recommendations to improve the 
usage of VLE system.

Keywords: Virtual Learning Environment, Learning 
Management Systems, Learning Tools
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The aim of this article is to acquaint the reader with 
problematics of industrial maintenance. The first part of 
the article deals with the historical overview of 
maintenance itself. There are different definitions and 
approaches to maintenance, some of them are presented 
with the most used maintenance types of breakdown 
maintenance, preventive maintenance, predictive 
maintenance, RCM, and TPM. The paper proposes 
opportunities for “new” type of maintenance connected 
with Industry 4.0, namely Predictive Maintenance. 

Keywords: Industry 4.0, predictive maintenance, 
industrial maintenance



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.

i r  
m Journal of 

Architectural Conservation,

Journal of Quality in Maintenance Engineering

Acta Electrotechnica et Informatica

Gulf Professional Publishing

Strategic Planning for Energy and the 
Environment



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.

Science and Technology of Welding and Joining

IEEE Transactions on Magnetics

International Journal of Engineering and Technology



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.

  



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.

Author Index 

 



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.



Smart Computing and Systems Engineering, 2019 
Department of Industrial Management, Faculty of Science, University of Kelaniya, Sri Lanka.




