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Keynote 1: IoT: Emerging Trend of Sensing, Computing and Communication
Room: Ballroom A & B
Chair: Sigit Yuwono (Telkom University, Indonesia)

10:50  12:30
S1: Parallel Session ICoICT 2014: Social Aspects 1
Room: Ayodia A
Chair: Ani Liza Asnawi (International Islamic University Malaysia, Malaysia)
10:50 Information Security Readiness of Government Institutions in

Indonesia
Kautsarina Kautsarina (Ministry of Communication and Information Technology of Republic
Indonesia, Indonesia); Hasyim Gautama (Ministry of Communication and Information
Technology, Indonesia)

Good Corporate Governance has become a necessity to reform the government institution. One of the efforts is
development of electronic government to improve public services quality. Thus, securing information resources is
needed to ensure that these resources are well protected in order to meet the information security aspects to provide
high quality information. In reality, there were many cases shows that government resources are attacked and
insecure. To handling these issues, MCIT introduces Index KAMI as a tool to assess the maturity level of institution to
meet the national information security management standard. Aim of this study is to obtain the overview of information
security status in Indonesia, government sector in particular, from 2011 to 2013. The results show that below 3%
government agencies that approach to meet the standard while others still need a lot of works. Based on the results,
we found that most of organization is focused on technology, but ignored risk management and framework aspects.

11:10 Anomaly Detection on Intrusion Detection System Using Clique

Partitioning
Nungky Nasta'iinullah (Telkom University, Indonesia); A Adiwijaya (Telkom University,
Indonesia); Angelina Kurniati (Telkom University, Indonesia)

The development of information and network technology makes network security become important. Intrusion is one
of the issue in network security. To prevent intrusion happens, intrusion detection system (IDS) is built. One of IDS
category is anomaly detection. This category detects intrusion event based on data profile. Clustering is one way to
observe data profile. There's a lot of clustering algorithm proposed for anomaly detection on IDS, one of them is
CLIQUE Partitioning (CP). In this research, the method used for anomaly detection at IDS is CLIQUE partitioning (CP).
CLIQUE is acronym from Clustering in Quest. The reason of CP use is its ability to find out cluster in all attribute
combinations. Testing is done to analyze system's performance based on computational time, completeness, and false
alarm rate. CP algorithm shows good performance from completeness point of view (94.59%) and false alarm rate
(2.54%). From computational time, CP shows good performance based on the amount of tuple, but the performance is
not too good from the quantity of feature side.

11:30 The Relationship of Password Created and Habit Among

Undergraduate Students
Norizan Anwar (Universiti Teknologi MARA, Malaysia)

Some people think and take easily about creating and using password. When people out there maintaining password
that easily guessed by their 'secret admirer', this may become threats to them. With that, this 'secret admirer' able to
phish personal information etc. thus, worst things will be coming. As in Malaysia, CyberSecurity Malaysia did educate
and share to public on how to create a strong password besides some tips on do's and don'ts about it. Thus, this study
basically aims to examine the relationship between Password Created (PC) and Password Habit (PH) across faculties in
Puncak Alam and Puncak Perdana Campus of Universiti Teknologi MARA (UiTM), Malaysia. The study found that all
items in Password Created (PC) were not to be significant and only two (2) turned out to be influence in predicting
Password Habit (PH) across faculties. For future study, there are room for where researcher may extended the items
and variables beside wider up the scope.

11:50 Security Vulnerabilities in Open Source Projects: An India Perspective
Krishnashree Achuthan (Amrita School of Engineering, India); Raghu Raman (Amrita
University, India); Renuka Kumar (Amrita Vishwa Vidyapeetham, India); Sreekutty
SudhaRavi (Amrita Vishwa Vidhyapeetham, India)

Educational and governmental organizations are heavy users of Free and Open Source Software (FOSS) due to the

numerous economic advantages it offers. But because of the lack of formal notification of vulnerabilities in them these
users are left with exploitable risks in their systems with known vulnerabilities which could completely offset the
economic gains and lead to unrecoverable losses. India is one of the largest consumers of Free and Open Source
Software (FOSS) though in the last few years there has been concerted effort to contribute to the movement as well as
create its own FOSS to support local languages. This paper compares and analyses the public disclosure of
vulnerabilities in Free and Open Source Software (FOSS) to those of nonopen source systems. Our case study with
(N=218) Information Technology (IT) professionals working in computer systems, networks and application
development areas indicates an urgent need to enhance vulnerability handling practices for Free and Open Source
Software based applications. This study has interesting implications for Information and Communications Technology
(ICT) policy makers in the government as well as private sector who are increasingly advocating the use of FOSS.

A1: Parallel Session ICoICT 2014: Application 1
Room: Ayodia B
Chair: Rimba Whidiana Ciptasari (Telkom University, Indonesia)
10:50 NFC Enabled Intelligent Hospital Appointment and Medication

Scheduling
Sankaranarayanan Suresh (ITB, Brunei Darussalam); Swabik Musa (ITB, Brunei
Darussalam)

Patient Appointment and medication Scheduling is necessary to manage and keep efficient tracking of day to day
functionalities in health sector. It may be mentioned that a welldesigned appointment Scheduling System can help
todeliver timely and convenient access to medical services and enhance patient satisfaction and physician efficiency.
Normally, we see patients coming to the hospitals and health centers and filling out registration forms and wait for the
response for an agreed date. Some research has been done in the past towards developing online and mobile enabled
appointment system. Some of these include prioritization also towards scheduling appointment. But still there exists the
area of waiting time and also delay in patient being served to be explored. So with that as basis a Near Field
Communication (NFC) based appointment system was developed which allows patient towards tapping NFC
appointment card at appointment kiosk in hospital/clinic for making appointment. The system does possess prioritized
scheduling for appointments and the medicine collection made by NFC card which was purely dependent on nurse
rather being automated by software. The NFC based system puts a lot burden towards scheduling of patients based on
priority by the nurse who obviously put lot of room for the waiting time and the consequent delay for patient as in the
previous system. To obviate these problems we now have developed an intelligent NFC based appointment system
towards prioritized appointment scheduling based on age and profile of the patient. In addition the system also enables
automatic calling of patient based on priority for being served by the concerned nurse. Lastly system possesses timing
constraints towards making/canceling appointments. The implementation has been carried out using Php and Mysql

11:10 Development of a RealTime Nudity Censorship System on Images
Satrio Dewantono (Bandung Institute of Technology, Indonesia); Iping Supriana (Bandung
Institute of Technology, Indonesia)

We propose a system for detecting and localizing nudity content in images and series of images (video), so that further
action can be done on relevant segments (typically covering). We also attempt to make this system able to be run on
video input, compromising frame rate as little as possible. In this paper we use a skin filtering method based on a
Bayes rule, followed by a novel histogram backprojection of skin samples selected based on standard deviation and
gradients. The filtered image is then clustered into a BagofVisualWords (BOVW) and classified using SVM.
Localization is then achieved by shrinking the image window borders on which the classification is performed. The skin
filtering method described here has an increased recall rate compared to filtering using pure Bayes rule. The nudity
classification phase achieved a highest accuracy rate of 76.11% on a 5fold cross validation test. Finally, the
localization phase, when run on video clips, has successfully localized a minimum of a quarter of nude segments in a
clip, although many cases of over segmentation still occur. The system is able to maintain a highest average frame
rate of 15 FPS when run on videos using hardware specifications that we used

11:30 Audit of Health Agency for Supporting an eHealth Management

System (EHMS) Case Study: Ciparay Health Center, Bandung
Riezka Amalia Faoziah (Telkom University, Indonesia); Angelina Kurniati (Telkom
University, Indonesia); Kusuma Ayu Laksitowening (Telkom University, Indonesia); A
Adiwijaya (Telkom University, Indonesia)

This paper explains audit of information systems as a preparation of the implementation ehealth management system
(EHMS) especially in healthcenters information system (SIMPUS). SIMPUS is used for manage health data and
information which are supported by the application of information technology (IT). The proposed method is
implemented in one of health agency in Ciparay Health Center which is one of the stateowned health facilities which
will receive SIMPUS. Hence, audit is needed to measure utilization rate of IT at Ciparay Health Center such that the
future development process will be easier. This paper uses Control Objectives for Information and Related Technology
(COBIT) version 5 as the framework because COBIT is based on process capability model (PCM) and has a
characteristic which separates the government who has strategy policy and healthcenters management who
implement the policy. The result of measurement of bestpractice and workproduct respectively are 45% and 56%. It
shows that the measurement value of Ciparay Health Center is in 1Performed process. It means that, Ciparay Health
Center uses IT for daily transaction activities only. Hence, this qualification can not be forwarded to the next level.

11:50 Low Cost Heart Beat Monitoring Device Using Bluetooth
Ridza Ramlee (Universiti Teknikal Malaysia Melaka & UTem, Malaysia)

Body health monitoring is very important to us to make sure our health is in excellent condition. One of the vital
parameter for this matter is the heart rate (HR) data. Other than that the parameters such as temperature, weight and
blood pressure also significant to body health monitoring. In this paper we described the design of low cost heart rate
monitoring device based on the Bluetooth technology. The entire system is comprised to several parts such as heart
rate module, computer Graphic User Interface (GUI) and Bluetooth module. The HR module is used to pick up heart
rate signal from the subject (patients) and sends it (signal) wirelessly to computer or server using Bluetooth
transceiver. This system can be incorporated and integrated as a part of telemedicine component. The data received
from heart rate module can be saved and view for further medical usage such as to get hourly or daily data. The result
from this project shown great outcome, indeed we had tested the Bluetooth's signal of this system within our building
facilities which blocked by gypsum's partition and the signal can be transmitted between 15 to 20 meters radius. Some
issue that can be improve for this system such as sizing and arrangement of the components so that it can be custom
made in compact sizing and more convenient to the users for mobility purpose.

C1: Parallel Session ICoICT 2014: Computation 1
Room: Ayodia C
Chair: Johanna Renny Octavia Hariandja (Parahyangan University, Indonesia)

10:50 Development of Requirement Elicitation Model for Prediction of

Student Achievement in University
Adam M. Bachtiar (UNIKOM & Institut Teknologi Bandung, Indonesia); Hira Laksmiwati
(Institut Teknologi Bandung, Indonesia)

Human needs of information increase periodically. These improvements lead to knowledge discovery which can be
used to prediction. One of the organization that needs prediction to support their business processes is college or
university. Universities need to predict their student achievement as support of their business objective. In fact, the
software owned by universities have not been able to help their stakeholder in prediction, especially in predicting
student achievement that based on the accuracy of graduation time. In addition, university's data are very huge and
increase periodically which raised the need to implement specific techniques in developing software. This techniques
called data mining classification. The software that will be built requires a software development process that is quite
different from the other types of software development, especially in terms of requirement elicitation. This causes the
existing requirement elicitation models need to be customized to the characteristics of business process in universities
and implementation of data mining technique. To solve these problems, in this research was developed requirement
elicitation model that specific to the needs of prediction in universities. Requirement elicitation model is then used to
form a general solution model of prediction using data mining classification techniques in universities. Models that have
been developed become the basis for the software development that can be used to predict student achievement in
universities. Based on this research was obtained new requirement elicitation model that have been customized to
characteristic owned by universities and the need to implement data mining classification technique. After develop new
model, a software was developed for the prediction of student achievement as the implementation of the model.

11:10 Learning to Rank for Top Mobile Games Prediction
Alfian Ramadhan (Institut Teknologi Bandung, Indonesia); Masayu Leylia Khodra (Institut
Teknologi Bandung, Indonesia)

Learning to rank as one of machine learning techniques has been widely used in document categorization, information
retrieval, text processing, product rating, and other ranking problem domains. Ranking task has become an interesting
research in terms of big data and analytics in data mining. Meanwhile, top mobile games prediction is one of the popular
topics in terms of increasing games excitement in mobile devices today. This paper introduces an approach for top
mobile games prediction using learning to rank. This paper proposes a prediction system which is called MGPrediction.
Experiments have been conducted by performing our prediction system and executing various algorithms to our
ranking dataset of mobile games using learning to rank in RankLib. Preliminary results present that our system has
been successfully applied and we have discovered that MART gives the highest accuracy among others in training
model and ranking prediction samples. Thus, MART is the most considered algorithm towards top mobile games
predictions problem.

11:30 BigData Security Management Issues
Marisa Paryasto (Telkom University, Indonesia); Andry Alamsyah (Telkom University &
Telkom Economy and Business School, Indonesia); Budi Rahardjo (Institut Teknologi
Bandung, Indonesia); Kuspriyanto Kuspriyanto (Institut Teknologi Bandung, Indonesia)

Big data phenomenon arises from the increasing number of data collected from various sources, including the
internet. Big data is not only about the size or volume. Big data posses specific characteristics (volume, variety,
velocity, and value  4V) that make it difficult to manage from security point of view. The evolution of data to become
big data rises another important issues about data security and its management. NIST defines guide for conducting
risk assessments on data, including risk management process and risk assessment. This paper looks at NIST risk
management guidance and determines whether the approach of this standard is applicable to big data by generally
define the threat source, threat events, vulnerabilities, likelihood of occurence and impact. The result of this study will
be a general framework defining security management on Big data

11:50 Conceptual Framework for HighEnd Graphical Password
Tze Hui Liew (Multimedia University, Malaysia); Housam Khalifa (Multimedia University,
Malaysia); Siong Hoe Lau (Multimedia University, Malaysia); Goh Kah Ong Michael
(Multimedia University, Malaysia); Wee Kuok Kwee (MMU, Malaysia)

User authentication depends largely on the concept of passwords. However, users find it difficult to remember
alphanumerical passwords over time. When user is required to choose a secure password, they tend to choose an
easy, short and insecure password. Graphical password method is proposed as an alternative solution to textbased
alphanumerical passwords. The reason of such proposal is that human brain is better in recognizing and memorizing
pictures compared to traditional alphanumerical string. However, shoulder surfing needs to be considered when
working in graphical password. Shoulder surfing happened when an attacker simply observes the password through
surreptitious monitoring. Most of the time, the attack occurs through direct observation. Therefore, in this paper, we
propose a conceptual framework to better understand the user performance for new highend graphical password
method. Our proposed framework is based on hybrid approach combining different features into one. The user
performance experimental analysis pointed out the effectiveness of the proposed framework.

I1: Parallel Session ICoICT 2014: Infrastructure 1
Room: Ballroom A
Chair: Goh Kah Ong Michael (Multimedia University, Malaysia)
10:50 Improving Intrusion Detection System Based on Snort Rules for

Network Probe Attack Detection
Nattawat Khamphakdee (Advanced Smart Computing Laboratory (ASCL), Thailand);
Nunnapus Benjamas (Khon Kaen University, Thailand); Saiyan Saiyod (Khon Kaen
University, Thailand)

Data and network system security is the most important roles. An organization should find the methods to protect their
data and network system to reduce the risk from attacks. Snort Intrusion Detection System (SnortIDS) is a security
tool of network security. It has been widely used for protecting the network of the organizations. The SnortIDS utilize
the rules to matching data packets traffic. If some packet matches the rules, SnortIDS will generate the alert
messages. However, SnortIDS contain many rules and it also generates a lot of false alerts. In this paper, we present
the procedure to improve the SnortIDS rules for the network probe attack detection. In order to test the performance
evaluation, we utilized the data set from the MITDAPRA 1999, which includes the normal and abnormal traffics.
Firstly, we analyzed and explored the existing the SnortIDS rules to improve the proposed SnortIDS rules. Secondly,
we applied the WireShark software to analyze data packets form of attack in data set. Finally, the SnortIDS was
improved, and it can detect the network probe attack. This paper, we had classified the attacks into several groups
based on the nature of network probe attack. In addition, we also compared the efficacy of detection attacks between
SnortIDS rules to be updated with the Detection Scoring Truth. As the experimental results, the proposed SnortIDS
efficiently detected the network probe attacks compared to the Detection Scoring Truth. It can achieve higher

accuracy. However, there were some detecting alert that occur over the attack in Detection Scoring Truth, because
some attack occur in several time but the Detection Scoring Truth indentify as one time.

11:10 An Implementation of Data Encryption for Internet of Things Using

Blowfish Algorithm on FPGA
Denny Darlis (Telkom University, Indonesia); Yudha Purwanto (Telkom University,
Indonesia); Kurniawan Prasetyo (Telkom University, Indonesia)

Information security has become an important issue in data communications. One method to ensure the security of
data is to use cryptographic method. Cryptography is a method to encode the information to keep the information from
being hacked by the other party. The implementation of cryptography is used a significant amount of computer
resources. Various range application of blowfish algorithm can be implemented for data encryption sent from an
Internet of Things physical network which have IPbased data. In this research, blowfish algorithm is implemented on
FPGA using VHDL programming language, and monitored the number of FPGA resource that is used. The blowfish
algorithm is analyzed by computing certain metrics performances such as security, encryption time, avalanche effect,
and throughput from multiple testing scenarios for system reliability. The testing showed that blowfish algorithm gave a
good performance when implemented in FPGA and show a good alternative to proposed as network security on Internet
of Things.

11:30 Study of SIR for Designing Filters with Arbitrary Resonant Positions
Mudrik Alaydrus (University of Mercu Buana, Jakarta, Indonesia); Dian Astuti (Universitas
Mercu Buana, Indonesia); Said Attamimi (Universitas Mercu Buana, Indonesia)

Stepped impedance resonators are a structure consisting of several transmission lines with different admittances. They
are used for control the spurious response and insertion loss of filters by changing the impedance ratio of the stepped
impedances. The multiple mode resonator, which is implemented in form of stepped impedance resonator, can be
used, either to widen pass/stop bands or to separate pass bands and stop bands from each other. In this work, we
study a stepped impedance structure consisting of two transmission line segments, which have the general form of
arbitrary ratio between the admittances and arbitrary ratio of lengths. We observe the appearance and movement of
the resonances and verify them through computer simulation in microstrip technology. Variation of these ratios lead to
appearance and moving of resonant positions. This approach war numerically verified by means of computer
simulation with a commercial software. The accuracy of the predicted resonant positions is very good, i.e. about 48
MHz at 4.6 GHz and about 76 MHz at 6.8 GHz.

11:50 Identification of Processbased Fraud Patterns in Credit Application
Solichul Huda (Universitas Dian Nuswantoro & Institut Teknologi Sepuluh Nopember,
Indonesia)

ProcessBased Fraud (PBF) detection becomes an important research topics in recent years. Previous studies proposed
several detection methods of PBF in the business process model. Nevertheless, none of them proposed an identification
of PBF attributes and pattern clearly, so its accuracy still needs further improvement. As identification of PBF attributes
and PBF pattern is very important for the accuracy of PBF detection, this paper proposes the indentification method of
them in the PBF detection. The PBF identity consist of skip sequence, skip decision, the minimum throughput time,
maximum throughput time, resource wrong, wrong decision duty, duty wrong sequence, wrong duty combine, wrong
pattern and the wrong decision. In this paper, PBF pattern is combined with a fuzzy set. Fuzzy set is consists of Low,
Middle and High. Fuzzy set is implemented to improve the accuracy of fraud determination. PBF attribute and its pattern
contribute to the process mining to detect fraud

I2: Parallel Session ICoICT 2014: Infrastructure 2
Room: Ballroom B
Chair: Rina Pudjiastuti (Telkom University, Indonesia)
10:50 PAPR Comparison of OWDM and OFDM System
Yuyun Rohmah (Telkom University & Telkom Engineering School, Indonesia)

PAPR is the ratio of peak power of the signal with average power. Large PAPR value causes difficulty in the
implementation of power amplifier device and higher cost of implementation. Recently it has been developed a system
as an alternative to multicarrier OFDM system called OWDM (Orthogonal wavelet division multiplex). Basic idea of
OWDM is replaced Inverse Discrete Fourier Transform (IDFT) with the Inverse Discrete Wavelet Transform (IDWT) for
generating orthogonal subcarrier. Like IDFT on OFDM systems, function of IDWT on OWDM system is modulator,
while demodulator process used DFT (Discrete Fourier Transform) on OFDM and DWT (Discrete Wavelet Transform)
on OWDM. One of the weaknesses of OFDM is high PAPR value, so in this study the PAPR value of OFDM and OWDM
system will be compared. Simulation PAPR in OWDM and OFDM systems show that more number of subbands cause
higher PAPR value, but PAPR of OWDM is smaller than OFDM system.

11:10 Analysis of Reflectarray Unit Cell with Capacitive Effect
Marlina Ramli (UKM, Malaysia); Norbahiah Misran (UKM, Malaysia); Mohd Fais Mansor
(Universiti Kebangsaan Malaysia, Malaysia); Mohammad Tariqul Islam (Institute of Space
Science (ANGKASA) & Universiti Kebangsaan Malaysia, Malaysia)

This paper presents an analysis of reflectarray antenna in simple patch design unit cell with the effect of varactor diode
integrated. The small shift of resonant frequency with capacitance varying results in changes of reflected phase of
operating frequency. The reflected phase adjustable of element is required for reconfigurable reflectarray design. It will
further contribute the phase shift capability that is required in beam scanning for microwave applications, terrestrial
and satellite communications at KuBand. The design concept of active reflectarray unit cell is proposed. Simulated
results are executed by commercial fullwave electromagnetic software CST MWS covering the unit cell performance
shows promising result. It demonstrates the progressive phase range up to 3000 with maximum 3.13 dB loss for four
operating frequencies in range of 13.666 to 14.006 GHz with capacitance varying of 0.05pF to 1.8pF. The main beam
scanning of the design approached may start with 100 to 300 which is near to broadside.

11:30 Investigation of Channel Bonding Based on TV White Space Spectrum

Occupancy for Urban Areas in Malaysia
Razimah Abdul Rahim (Universiti Kebangsaan Malaysia, Malaysia); Rosdiadee Nordin
(Universiti Kebangsaan Malaysia, Malaysia); Mahamod Ismail (Universiti Kebangsaan
Malaysia, Malaysia)

The paper investigate the cognitive radio opportunity to utilize Television White Spaces (TVWS) spectrum in Malaysian
urban areas according to time and location. Data has been collected from eight different urban areas in Malaysia to
measure the spectrum occupancy and received signal strength level. Channel bonding is a technique of searching and
combining unoccupied contiguous channels, which resulted in wider bandwidth for multiple TVWS channels. The
outcome of this study suggests that Malaysia has a potential for developing TVWS activities such as implements
extended wireless local area network (WhiteFi) to accommodate demands for future wireless services. This paper also
investigates the number of channels can be bond according to the signal bandwidth based on WhiteFi wireless

standard (IEEE 802.11af). The results show the maximum and minimum bandwidth size for the eight urban areas.
The findings from this paper are important to provide a feasibility to develop a novel dynamic channel bonding technique
in our future work.

11:50 Performance Analysis of AoESAN Using Bonding Interface Over RAID
Tody Wibowo (Universitas Telkom, Indonesia); Leanna Yovita (Telkom University,
Indonesia); Didin Purwitasari (Telkom University, Indonesia)

Storage Area Network (SAN) is a media disk system concentrated on network, that allows server or client to use the
media disk, as if use local disk. There are some kind of SAN system network protocol, such as ATA over Ethernet
(AoE), Fibre Channel over Ethernet (FCoE) and Internet Small Computer System Interface (iSCSI). In this research,
the focus is to explore the performance of AoESAN. SAN is implemented using ATA over Ethernet protocol. ATA over
Ethernet (AoE) is an open protocol that enables network to access straight to drive disk by client. AoE added a line
supplying method block device storage with exploit the network connectivity. AoESAN systems performance also
tested using RAID 0, RAID 1, RAID 5 and no RAID. RAID (Redundant Array of Inexpensive Disks)is a method that
implements the accumulation of data on multiple disks to add fault tolerant to the system disk. From the
implementation, the highest writing and reading speed is reached when system run with no RAID. RAID 5 give the
lowest writing and reading speed. The highest CPU Utilization is reached when system run using RAID 0, and the result
similar for the system with no RAID.

13:30  15:10
S2: Parallel Session ICoICT 2014: Social Aspects 2
Room: Ayodia A
Chair: Johanna Renny Octavia Hariandja (Parahyangan University, Indonesia)
13:30 Effectiveness Evaluation Model Design of Customer Relationship

Management Using Balanced Scorecard: Case Study XYZ
Amarilis Yanuarifiani (Telkom University, Indonesia); Eko K Budiardjo (Faculty of
Computer Science, University of Indonsia, Indonesia)

Today's, CRM implementation has become important, especially for matured company. It is because customer loyalty is
very important for business continuity. However, many CRM implementations do not give a significant result to the
organization, although the investment is not small. Evaluation is needed to make sure that implementation align to
business strategy. Evaluation model can be different for each organization. This research develops an effectiveness
CRM evaluation model in which suitable to the research object. Evaluation model will be created using Balanced
Scorecard perspective. Based on organization characteristics, IT BSC is modified to become BusinessCentric BSC.
After define goals and measurement for each perspective, model testing is performed to related organization. The
outcome of this research is CRM effectiveness evaluation model that is suitable for research object. After performed
evaluation, it is expected that organization knows better, which part that must be fixed to increase effectivity of CRM
implementation.

13:50 Understanding Government EProcurement Effectiveness From Users'

Perspectives
Nurdin Nurdin (Institute Agama Islam Negeri (IAIN) Palu & IAIN Palu, Indonesia)

Eprocurement is an effective tool to reduce collusion and corruption, reduce procurement cost, and improve
transparency. However, those claims were based on government perspectives, while from users' perspectives (e.g.
businesses) little is known. This study used government eprocurement users' social media discussion, postings,
exchange, and material distribution case in a local government in Indonesia to investigate how eprocurement users
perceive government eprocurement implementation and use effectiveness. We found that users perceive the e
procurement as lack effectiveness due to lack transparency in procedures, lack government employees' professional in
managing the system, lack facilities to submit a complaint, and the system may still provide opportunity for collusion
and corruption.

14:10 Understanding EBook Acceptance Through Technology Acceptance

Model (TAM Model)
Adillah Mustafa (Universiti Teknologi MARA, Shah Alam, Malaysia); Norasiah Harun
(Universiti Teknologi MARA, Shah Alam, Malaysia); Mohd Endin (Universiti Teknologi
MARA, Shah Alam, Malaysia)

This article discusses the acceptance of ebook among users from the technological perspectives. Ebook is no longer
an alternative or complimentary to the traditional printed reading materials whether for academic or leisure reading.
The emerging technologies in Information and Communication Technology have brought ebook to the next level. This
concept paper investigates the user acceptance of ebook using Technology Acceptance Model (TAM). The objectives
are to investigate the factors that contribute to the acceptance of ebook, to identify the most preferred ebook
elements and finally to track the change of attitudes when using ebook technology for reading. The study is based on
two questions: i) how readers react towards the new technology ii) What are the outcomes of the reactions or change
of attitudes of the readers. Technology Acceptance Model (TAM) where a set of dependent variables is used to
investigate the independent variable and how the independent variables have an effect on the behavior and finally would
lead to acceptance. This article aims to investigate the factors that contribute to the acceptance of ebook, to identify
the most preferred ebook elements and finally to track the change of attitudes when using ebook technology for
reading.

A2: Parallel Session ICoICT 2014: Application 2
Room: Ayodia B
Chair: Sankaranarayanan Suresh (ITB, Brunei Darussalam)
13:30 Mobility Enhancement of Patients Body Monitoring Based on WBAN

with Multipath Routing
Nastooh Taheri Javan (AmirKabir University of Technology, Singapore); Yasna Ghanbari
Birgani (Tarbiat Modares University, Iran); Mohsen Tourani (K. N. Toosi University of
Technology, Iran)

One of the promising applications of wireless sensor networks (WSNs) is monitoring of the human body for health
concerns. For this purpose, a large number of small sensors are implanted in the human body. These sensors
altogether provide a network of wireless sensors (WBANs) and monitor the vital signs and signals of the human body;
these sensors will then send this information to the doctor. The most important application of the WBAN is the
implementation of the monitoring network for patient safety in the hospital environment. In this case, supporting

patients' mobility is one of the basic needs, which has been underestimated in recent studies. The problem that
involves providing the required energy for the units used in this type of network is challenging; for this reason, sent/
received units with very low power consumption and with a very small radius are used in order to save energy. The
resulting small sending range, leads to the lack of support for patients' mobility. In this paper, the AD HOC mode is
suggested for use to establish a network and a multipath routing algorithm, for the purpose of importing patients'
mobility in hospital setting. The results of the simulation show that in addition to supporting patients' mobility, the use of
the proposed idea instead of previously presented protocols, reduces delays in data transmission and energy
consumption; and it also increases the delivery rate depending on the destination and the lifetime of the network, while
on the other hand, it increases routing overhead.

13:50 RFIDMicrocontroller Based Wireless Medical Record
Fitriani Hamzah (Engineering School, Indonesia); Porman Pangaribuan (Engineering School
Telkom University, Indonesia); Erwin Susanto (Telkom University, Indonesia)

Patient care in hospitals is very important considered by the hospital to cure the patient. It can be an alarm and medical
record. In the patient's room, we often encounter an alarm button that serves as an emergency button if the patient
needs help immediately. The existence of which is usually placed on the bed of the patient is seen as less effective and
difficult to reach if the patient were alone in the room and do not have enough mobility to press the button. In addition
to alarms, patient care is also needed in the case of medical records (medical records). Write the patient's medical
records manually are less effective and require more paper. In this paper, an alarm and medical record system are
designed to implement patient care. By using wristband Radio Frequency Identification (RFID) tag installed in the
patient's wrist, they can only raise and hold it to RFID reader, and then the data will be sent to nurse's room wirelessly.
RFID is also used to access medical record website so that the data is more secure. The quality of service (QoS)
parameters data in various distance are measured. It is shown that the designed system works well

14:10 IridologyBased Dyspepsia Early Detection Using Linear Discriminant

Analysis and Cascade Correlation Neural Network
Mahmud Dwi Sulistiyo (Telkom University, Indonesia); Retno Dayawati (Telkom University,
Indonesia)

Dyspepsia is a condition of indigestion and became one of the diseases with a large number of patients in Indonesia.
Early detection of Dyspepsia is done to assist in the prevention of the disease. Iridology is a method of early detection in
human organs disorders by analyzing the iris patterns. However,the application of Iridology technique often finds
difficulties because it requires a high level of precision in the iris image observation. The low quality of the image also
leads to the high possibility of human error. Therefore, research in this paper is aimed to build Iridologybased image
processing system to detect early Dyspepsia. Stages of feature extraction and classification is important and
determines how the performance of the established system. The method of Linear Discriminant Analysis (LDA) is used
in the feature extraction stage to reduce the image feature dimension and obtain the features vector of the image that
is being observed. Meanwhile, Cascade Correlation Neural Network (CCNN) is a classification model that is used to
determine whether an observed image shows the symptoms of Dyspepsia or not. Based on previous studies, it was
shown that the CCNN with its learning mechanism capable of producing high accuracy in classification problems. With
the combination of these two methods, the system can generate fairly high accuracy in detecting Dyspepsia using
Iridologybased techniques. The highest accuracy rate that can be achieved by the system is 95.45% for both in
training and testing set.

14:30 Embedded Gateway Services for Internet of Things Applications in

Ubiquitous Healthcare
Mohd. Fadlee A. Rasid (Universiti Putra Malaysia, Malaysia)

The continuous advancement in computer and communication technologies has made personalized healthcare
monitoring a rapidly growing area of interest. New features and services are envisaged, raising users' expectations in
healthcare services. The emergence of Internet of Things brings people closer to connect the physical world to the
Internet. In this paper, we present embedded services that are part of a ubiquitous healthcare system that allows
automated and intelligent monitoring. The system uses IP connectivity and the Internet for endtoend
communication, from each 6LoWPAN sensor nodes to the web user interface on the Internet. The proposed algorithm
in the Gateway performs multithreaded processing on the gathered medical signals for conversion to real data, feature
extraction and wireless display. The user interface at the server allows users to access and view the medical data from
mobile and portable devices. The ubiquitous system is exploring possibilities in connecting Internet with things and
people for health services

C2: Parallel Session ICoICT 2014: Computation 2
Room: Ayodia C
Chair: A Adiwijaya (Telkom University, Indonesia)
13:30 Mining Frequent Pattern with Attribute Oriented Induction High Level

Emerging Pattern (AOIHEP)
Harco Leslie Hendric Spits Warnars (Surya University & Human Computer Interaction
Department, Indonesia)

This paper is extended version from previous paper which proposed AOIHEP as novel data mining technique. This
paper will explain how AOIHEP mining technique can be used to mine frequent pattern. AOIHEP is influenced by
Attribute Oriented Induction (AOI) and Emerging Pattern (EP) mining techniques by applying AOI characteristic rule
algorithm and improvement EP growth rate. The experiment used adult dataset from UCI machine learning repository
with 48842 instances, run in 3 seconds and the instances were discriminated between government and non
government concepts based on learning on workclass attribute. AOIHEP mining interest for frequent pattern will be
influenced by learning on their chosen attribute. The experiments showed that adult dataset which learn on workclass
attribute had AOIHEP mining interest for frequent pattern and there are four frequent patterns which have strong
discrimination rule. Meanwhile, extended experiments upon adult dataset which learn on maritalstatus attribute
showed there is no AOIHEP mining interest for frequent pattern.

13:50 Characterizing Corporate Network Traffic Beyond Bandwidth
Lukas Tanutama (Bina Nusantara University, Indonesia)

Companies increasingly rely on Internet for effective and efficient business communication. As Information
Technology (IT) provides the infrastructure backbone for business activities, a corporate network connects the
company to Internet and enables it to perform its activities globally. The corporate carries data packets generated by the
users' while performing their business tasks. Traditionally, the infrastructure operations mainly maintain the data
carrying capacity and network devices performance. The research provides a simple method of mapping the business
activity reflected by the network data. Modified Attribute Oriented Induction (AOI) approach mines the network data for
mapping corporate users' activities. A frequency count was taken for each attributes of interest to show what happened
in the network. The collected data were samples taken within a certain sampling period. based on the frequency count,
we define four novel corporate network characteristics: Network Infrastructure characteristics, User Characteristics,

Accessibility Characteristics, and Activity Characteristics. It can be concluded that the method could provide the
management a general overview of the usage of its infrastructure and lead to efficient, effective and secure
Information and Communication Technology (ICT) infrastructure.

14:10 A Framework of Conversational Recommender System Based on User

Functional Requirements
Dwi Widyantoro (Bandung Institute of Technology, Indonesia); Zk Baizal (Telkom
University, Indonesia)

Specifying requirements based on technical features of the product are frequently difficult for most customers in
purchasing a multifunction and multifeature products. A more natural way to identify customers' needs is by asking
what they really want to use with the product they are looking for. To address this issue, we propose a framework of
conversational recommender system that is based on user functional requirement. This framework covers ontology
structure and interaction mechanism that can explore user's preference from their functional requirements. The
ontology is composed of three different interacting hierarchical classes: functionality requirement class, component
class and product class. Interaction in this system is performed through questionanswering dialogue, product
recommendation and explanation, similar to the interaction between customer and professional sales support. With this
our proposed framework, it is expected that users lessfamiliar with technical features of a product can be assisted in
expressing their requirements and making decision

14:30 Rainfall Prediction in Kemayoran Jakarta Using Hybrid Genetic

Algorithm (GA) and Partially Connected Feedforward Neural Network
(PCFNN)
Septian Nurcahyo (Telkom University, Indonesia); Fhira Nhita (Telkom University,
Indonesia); A Adiwijaya (Telkom University, Indonesia)

The weather changes easily these days, that is difficult to predict. Yet, weather forecasting is the important and useful
thing in all aspects of life for instance, in the agriculture field to decide the time of planting. Thus, weather forecast of
rain fall intensity particularly in region of Kemayoran Jakarta is conducted in this research. The forecast system built
uses Hybrid Genetic Algorithm (GA) and Partially Connected Feedforward Neural Network (PCFNN). In this research,
optimum weight and connection neural is optimized with the type of PCFNN. Previously, it has been conducted a
research using Evolving Neural Network with all connected neural network and the result was MAPE prediction result
rainfall 38.82% or accuracy as 61.18%. Yet, based on the experiment hybrid algorithm between GA and PCFNN, it is
gained the MAPE value 35.20% or accuracy as 64.80% with the solution of data missing value in rainfall intensity
replaced by 0 (zero) and MAPE 18.48% or accuracy 81.52% for missing value solution in rainfall intensity replaced by
mean value.

Tutorial 1: TRIZBased Creative Problem Solving
Room: Ballroom A
Chair: Hertog Nugroho (Bandung State of Polytechnic, Indonesia)
I3: Parallel Session ICoICT 2014: Infrastructure 3
Room: Ballroom B
Chair: Erna Sugesti (Telkom University, Indonesia)
13:30 Performance Evaluation of VoC Network Through DNS Server
Rendy Munadi (IT Telkom, Indonesia); Iman Santoso (Telkom University, Indonesia)

The VoC network through DNS server makes users to be based on a web server, facilitates users to carry out a VoIP
registration, to get and to change an account, and also to see others who have been registered and are active in this
VoC network. The infrastructure of VoC network uses asterisk as a VoIP server and playVoIP as a web server interface,
which programs are included in a server VoC. The VoC server is interconnected to several servers, that is a DNS
server, an ENUM server, an access point, a softphone and a smartphone. The VoC network serves clients locally, after
that it will be developed so that it could serve in a public network, and furthermore the VoC network could be connected
to VoIP Rakyat, the biggest VoIP network in Indonesia. The VoC network has been tested for several QoS parameters,
such as delay, jitter, packet loss, throughput and MOS. Average value for each parameter is 19.9 ms delay, 0.025 ms
jitter, 0.04% packet loss, 43.6 kbps throughput and 4.2 MOS. Those results indicate that the VoC network through
DNS server has a very good performance.

13:50 Low Complexity of Computational Cost of RF Signal Processing Based

Diversity Scheme for MIMOOFDM Systems
I Gede Puja Astawa (Politeknik Elektronika Negeri Surabaya, Indonesia)

It is is capable of doubling the capacity without expanding the occupied frequency bandwidth in Radio Frequency (RF)
signal processing based diversity scheme for MultiInput MultiOutput Orthogonal Frequency Division Multiplexing
(MIMOOFDM) systems using 2x2 dimension antenna. This technique is great because the additional diversity can be
gained when the method of the linear MIMO decomposition is used. The resulting performance trends show a
significant increase when it is compared to MIMOOFDM schemes using conventional antenna for 2x2. But the
complexity of computational cost is high, especially for the larger antenna size. For that reason the complexity of
computation cost is proposed by applying technology of RF signal processing for MIMOOFDM. So the technique, called
Kalman filter MIMO equalizer is used to reduce low complexity of computational cost. In this technique the reduction of
the matrix size of original channel matrix is made into 2x4 of matrix size for the number of subcarrier. In additional
part error correction coding technique is added by using convolution code techniques and viterbi algorithm applied at
receiver side. Computer simulation result shows that the proposed scheme gives low complexity of computational cost
and gives additional diversity gain.

14:10 A Configurable and Low Complexity HardDecision Viterbi Decoder in

VLSI Architecture
Rachmad Vidya Wicaksana Putra (Institut Teknologi Bandung, Indonesia); Trio Adiono
(Institut Teknologi Bandung, Indonesia)

Convolutional encoding and viterbi algorithm are basic concepts of error correction method. Specifically, viterbi
algorithm is one of decoding method for data error correction. This algorithm is used widely in many communication
applications. Hence, many researches have been conducted to achieve an efficient implementation of this algorithm. In
VLSI area, the design challenges are usually about its power, area consumption, speed, complexity, and configurability.
This paper proposed a configurable and low complexity design for harddecision viterbi decoder in VLSI. The design can
be configured for any number of traceback by increasing or decreasing the size of traceback parameters. It needs N+2
clock cycles latency to complete the process, which N is the number of traceback. In this research, configuration test
have been conducted for N=32 and N=64. The design also has been synthesized in both FPGA Altera and Xilinx as
target boards. It gives good synthesis results in operational speed and area consumption.

14:30 A Branch and Bound Approach to Permutation Codes

Janos Barta (University of Applied Sciences of Southern Switzerland, Switzerland);
Roberto Montemanni (Istituto Dalle Molle di Studi sull'Intelligenza Artificiale (IDSIA),
Switzerland); Derek Smith (University of South Wales, United Kingdom)

The Maximum Permutation Code Problem (MPCP) is a wellknown combinatorial optimization problem in coding theory.
The aim is to generate the largest possible permutation codes, having a given length n and a minimum Hamming
distance d between the codewords. In this paper we present a new branch and bound algorithm, which combines
combinatorial techniques with an approach based on group orbits. Computational experiments lead to interesting
considerations about the use of group orbits for code generation.

15:30  17:10
S3: Parallel Session ICoICT 2014: Social Aspects 3
Room: Ayodia A
Chair: Dedy Sushandoyo (Telkom University, Indonesia)
15:30 Towards Establishing Medical Records Officer Competency Framework

in Healthcare Providers
Aniza Jamaluddin (Universiti Teknologi MARA, Malaysia); Aliza Ismail (Universiti Teknologi
MARA, Malaysia); Hanis Diyana Kamarudin (Universiti Teknologi MARA Malaysia,
Malaysia); Sufy Rabea Adawiya Idris (Universiti Teknologi MARA, Malaysia); Mohd Zaidi
Othman (Universiti Teknologi Malaysia, Malaysia)

This case study was conducted to examine the competency acquired by Medical Records Officer (MRO) in private
healthcare provider and the significance to have the knowledge, skills and experience in ensuring effective and efficient
medical records management. The research gathered and analysed information on written medical records officer
competencies that relates to the knowledge, skills and experience. It also includes finding out and highlighting on the
roles of the medical records officer in supporting the business need of the healthcare provider. This study is significant
to contribute to the development of activities supporting the competencies required for Medical Records Officer as well
as the development of university curriculum in Medical Records Management. The findings are significant as it
contribute to the recognition of the qualified Medical Records Officer among Healthcare Providers. It is also created to
serve as a baseline for the acquisition and development of corresponding training. The competencies also can be used
by individuals to selfevaluate their own skills and determine areas where they should pursue additional training.

15:50 Usability Testing Research Framework: Case of Handicraft WebBased

System
Wan Abdul Rahim Wan Mohd Isa (Universiti Teknologi MARA, Malaysia); Anitawati Mohd
Lokman (Universiti Teknologi MARA, Malaysia); Eza Syafiqa A Wahid (Universiti Teknologi
MARA, Malaysia); Roziah Sulaiman (Universiti Teknologi MARA Malaysia, Malaysia)

In general, there are five common usability testing characteristics that may lead to the best practices in the usability
testing. The five characteristics are (i) specific goals for each test, (ii) participants representing real users, (iii)
participants doing real tasks, (iv) usability researcher observes and records what participants do and say and (v)
usability researcher doing the data analysis, diagnoses the problems, and recommends changes. An innovative
research methodology and experimental designs that accommodate to these characteristics may provide common
understanding between academician and practitioner. The main objective of this study is to propose usability testing
research framework that accommodates to these five common characteristics. The usability characteristics tested are
based on (i) features, (ii) the user interface and also the (iii) performance and effectiveness. The case study involves
using onetoone usability testing of Handicraft WebBased System with twenty potential users. By using this
innovative usability testing research framework, the usability problems and solutions had been identified. This study
may provide insights towards formalizing a rural transformation einclusion value chain framework in rural informatics
field. Future work involves using different case study with different type of web applications to demonstrate the
generalization and applicability of the proposed methodology.

16:10 Significant Aspects in Relation to Agile Usage: Malaysian Perspective
Ani Liza Asnawi (International Islamic University Malaysia, Malaysia); Andrew Gravell
(University of Southampton, Malaysia); Gary Wills (University of Southampton, United
Kingdom)

Agile methods are an established process for developing software nowadays. There is, however, less evidence on their
usage among software practitioners in Malaysia. While the methods have become mainstream in other regions, that is
not the case in this country. This paper investigates important aspects in relation to Agile usage in Malaysia. The study
was conducted using a questionnaire with 207 software practitioners from the country. Non parametric analysis (Chi
Square test) was conducted to investigate the relationship of Agile usage with (i) language, (ii) place of education and
(iii) organization types. Results showed Agile usage has significant association with the two aspects; (i) language and
(ii) organization types. It is suggested that these two aspects must be taken into consideration if one organization plans
to adopt the methods. The results also revealed that many of the Agile users are not being exposed to the method
before they start using it. We aim to provide knowledge and evidence on the suitability of Agile methods to the people in
the country and nearby region.

A3: Parallel Session ICoICT 2014: Application 3
Room: Ayodia B
Chair: Ong Thian Song (Multimedia University, Malaysia)
15:30 The Design of Knowledge Management System Model for SME (UKM)

(Phase 2  The Pilot Implementation in IT SMEs)
Yuliana Lisanti (Bina Nusantara University & Bina Nusantara University, Indonesia)

SME (Small and Medium Enterprise) or also known as UKM (Usaha Kecil dan Menengah) in Indonesia plays an
important role to develop our economy, however, as we found not too many studies have been performed to improve
its information management such as the knowledge management system, which we believe would facilitate new
joiners to start up and also existing SMEs to grow their business, hence since 2013 the team has started to conduct a
research in this area. This article will share our experience when we implemented the KMS for SME in several IT SMEs
in Jakarta. We learned that choosing the right implementation approach, such as involving SMEs association,
vendors/suppliers and professional to develop the content and encourage SMEs to participate, are crucial for the
success of this project.

15:50 Minimax Guided Reinforcement Learning for Turnbased Strategy

Games
Sulaeman Santoso (Bandung institute of Technology & Bandung Institute of Technology,
Indonesia)

Games are a good medium for artificial intelligence (AI) research, since they compare user and machine behavior
directly. AI in games is required to imitate human behavior. Though nowadays the use of rule base scripting and hard
code behavior is still dominant in commercial game, the use of learning algorithm can be an alternative because of its
ability to adapt to changes and to achieve substantial result at a moderate time. This paper investigates the use of
learning which is derived from dynamic scripting to provide action in a turnbased strategy game. The algorithm is then
combined with the Minimax balgorithm to achieve a better performance. The performance of the proposed algorithm is
evaluated through a series of matches against a static manually designed AI. The result shows that the proposed
algorithm is able to adapt the static AI at a shallow Minimax depth. The algorithm also shows the ability reducing
calculation time and using less memory space. It is concluded that Minimax guided reinforcement learning can be
applied to the turn based strategy genre.

16:10 Smart Automation for Credit Point Compilation of Instructor
Cahyani Windarto (Gadjah Mada University, Indonesia); Hanung Adi Nugroho (Universiti
Teknologi PETRONAS & Universitas Gadjah Mada, Malaysia); Indriana Hidayah (Gadjah
Mada University, Indonesia)

Credit point is the accumulation value of each item or activity that must be accomplished by instructor in Ministry of
Manpower and Transmigration of Republic Indonesia. Instructors were facing difficulties in preparing credit point
manually. Different understandings of the rules led error in the weighting of each activity assessed. Efficiency in the
government operations has been a demand of institutional performance assessment. This research aims to decide the
most appropriate expert system model which is used to automate credit point submission and manage information, as
well as improve the quality and productivity of the instructor. Rulebased expert system was proposed to automate
credit point reporting of instructors. The expert system was developed as a web based system in order to its
interoperability and simple distribution. Knowledge base was built using MySQL database and modelled using UML
(Unified Modeling Language). The prototype was built using the PHP programming language and CSS to display user
interface. The study produced a prototype iPAK (Intelligent Formulation of Credit), which was an intelligent system in
the preparation of instructor's credit point rate applied with rulebased approach to obtain the number of credits that
reflect the performance of instructor. IPAK prototype illustrated three main activities of instructor, the assessment
team / verification, and approver official. Testing of the prototype conducted with functional testing and triangulation for
data validation. Prototype run in expected activity scenarios both in terms of functionality and appearance. Stakeholders
recommended to develop a realscale applications to automate the preparation of instructor's credit point at branch
level.

16:30 Improving Perception of Invisible Phenomena in Undergraduate

Physics Education Using ICT
Krishnashree Achuthan (Amrita School of Engineering, India); Lakshmi Bose (Amrita
Vishwa Vidyapeetham Kollam, India); Saneesh F (Amrita Vishwa Vidyapeetham, India);
Raghu Raman (Amrita University, India); Prema Nedungadi (Amrita University, India);
Sreekala CO (School of Biotechnology, Amrita Vishwa Vidyapeetham, Amritapuri Campus,
Kollam, India); Sreelatha KS (Kottayam, India)

Experimental learning plays paramount role in Physics education. Experimental physics requires phenomenological
investigations in several cases and this includes understanding visible and invisible heuristic procedures to discern
underlying concepts. This study investigates the invisible yet evident occurrences of physical phenomena that are
difficult to grasp yet significant from a learner's perspective. In this work the contribution of compounded effects of
using computational techniques, multimedia enhanced simulations and interactive animations to draw the learner's
attention to those physically undiscernable aspects of physics experiments is presented. The study has investigated
three physics experiments by engineering students (N= 42) and the methodology focused on differentiating the
learning outcomes between classroom teaching, laboratory experimentation and virtual laboratories. The students were
divided into two batches. Visual and conceptual understanding was quantified by assessments that included their visual
and conceptual understanding. Our study not only revealed severe limitations in learning invisible phenomena based on
traditional classroom method only but also empirically validated the positive impact on learning outcomes when the
classroom method is combined with Virtual Labs approach.

C3: Parallel Session ICoICT 2014: Computation 3
Room: Ayodia C
Chair: Agung Trisetyarso (Telkom University, Indonesia)
15:30 Constructing Irislet: a New Wavelet Type Which Matched for Iris

Image Characteristics
R Rizal Isnanto (Diponegoro University, Indonesia); Kodrat Satoto (Diponegoro University,
Indonesia); Ike Windasari (Diponegoro University, Indonesia)

Iris has a unique pattern that can be used in biometric recognition. To extract the features of the iris, it can be done
based on the textural characteristics of the iris pattern. One method is a texturebased feature extraction using
wavelet. To construct a wavelet type which matched for a signal, in this case twodimensional signal from the iris
image, the necessary steps are quite complex. In this research, all stages of wavelet design are carried out, beginning
from iris image data acquisition up to the finding of the new wavelet, which will then be referred to as irislet. There are
19 (nineteen) steps in the design of this wavelet. To do all the stages, several basic concepts are required: convolution,
circular Hough transform, conversion into unwrapped polar image form, determining the profile of the 1D line images,
signal averaging, concept of Daubechies wavelet basis, calculating signal energy, least squares method, how to
construct scaling and wavelet functions, as well as the cascade algorithm. The test results showed that the recognition
implementation irislet shows recognition rate is 100% correct.

15:50 Recognition of a Human Behavior Pattern in Paper Rock Scissor Game

Using Backpropagation Artificial Neural Network Method
Tjeng Cenggoro (STMIK Widya Cipta Dharma, Indonesia)

Artificial neural network was an information processing paradigm which took a model from the works of biological
neural network in processing information hence it would have an ability which seems like human brain. Artificial neural
network was able to solve any problems which contain uncertainty which usually could only be solved by human. They
were forecasting, face recognition, handwrite recognition, and voice recognition for example. The similarities of the
artificial neural network and human brain to process information have raised a question; that is how effective artificial
neural network can recognize behavior patterns which are generated from human brain. The objective of this research
was to find the effectiveness of backpropagation artificial neural network method to recognize human behavior pattern
in paper rock scissor game. The result were: an application using artificial neural network to recognize human behavior

pattern in paper rock scissor game (1), an effectiveness of backpropagation artificial neural network method to
recognize human behavior pattern in paper rock scissor game (2).

16:10 Image Compression Using Improved Five Modulus Method
Kurniawan Ramadhani (Telkom University, Indonesia)

The compression is a process to compress the data usually conducted to transfer data or to save space on the
computer. Image data are usually big in size. So, it is important to conduct the compression process on the image
data. Five Modulus Method (FMM) is a method that use the 5 modulo model to compress the data. On this research,
the FMM is improved by using another model of modulo. It concluded that by improving the FMM with another model n
MM, the FMM could be better in the compression ratio, but the PSNR value could be worse.

16:30 Texture Feature Extraction Using CoOccurrence Matrices of SubBand

Image for Batik Image Classification
Agus Eko Minarno (Universitas Muhammadiyah Malang, Indonesia); Yuda Munarko
(Universitas Muhammadiyah Malang, Indonesia); Arrie Kurniawardhani (Institut Teknologi
Sepuluh Nopember, Indonesia); Fitri Bimantoro (Institut Teknologi Sepuluh Nopember,
Indonesia); Nanik Suciati (Institut Teknologi Sepuluh Nopember, Indonesia)

In this study, we propose a method to extract texture features of batik images. The proposed method is called
cooccurrence matrices of subband images. This method is able to overcome the problem in classifying batik images
that are acquired randomly from the internet. The problem of those images is the present of various types of noises,
such as unbalanced brightness, there are folds on fabrics images, the different size of basic motifs, low contrast, and
there is watermark on the images. This method combines the advantages of graylevel cooccurrence matrices
(GLCM) and discrete wavelet transform (DWT). First, the original image is decomposed using DWT to provide subband
images. Second, GLCM is applied to subband images to extract the texture features. Those features will become the
input for the probabilistic neural network (PNN). The results show that this method is robust enough to classify batik
images. The maximum accuracy that can be achieved is 72%.

Tutorial 2: Essential of Network RFID and Barcode
Room: Ballroom A
Chair: Ari Barmawi (Telkom University, Indonesia)
I4: Parallel Session ICoICT 2014: Infrastructure 4
Room: Ballroom B
Chair: Lau Hoe (Multimedia University, Malaysia)
15:30 Analysis of Low Pass Filter Using Nonhomogeneous Transmission Lines
Mudrik Alaydrus (University of Mercu Buana, Jakarta, Indonesia)
Transmission lines are an important component in electrical engineering, which can be used to guide energy as well as
information. Nonhomogeneous transmission lines, which have position varying quantities, can be used to design
matching circuit, delay equalizer, filters VLSI interconnections, etc. In analysis of nonhomogeneous transmission
lines, an approach based on method of moment is used. As a basis function, a constant function is used and as
weighting function we used a delta function or collocation. In this work, we observed several cases such as lossless
and lossy homogeneous transmission lines with matching and arbitrary load. These cases verified the algorithm
developed in this work. The second example concerned with nonhomogeneous transmission lines, whose results
conformed with those given in the literature. The last example consists of nonhomogeneous transmission lines in form
of abruptly changing transmission lines. This structure is used to design a low pass filter. The calculated reflection and
transmission factor show almost the same results as given with a commercial available software.

15:50 Search Method Analysis of Occurrence Data Call Drop in CDMA 20001x

EVDO Rev.A Network
Uke Kurniawan Uke Kurniawan, Usman (JL Telekomunikasi no 1 Bandung & Telkom
University, Indonesia)

Drop data callis process of undesired traffic channel termination which frequently occur in cellular network andmust
immediately repaired to keep reliability. Currently, it take a long time to find dozens or hundreds drop data call causes
on drive test log file without any standard parameters as consideration which arranged neatly on flow chart. Using this
method, 90 drop data call causes have been found from total 102 that occurred. Five main drop causes from Cluster 5
West Java region is:coverage problem, overshooting problem, dominance problem, handoff failure and edge cell
problem. With those five problems recovered, it has improved CDR (Connection Drop Rate) from 7.07% into 1.387%
which is below than 2% (Smartfren's KPI)

16:10 InterCarrier Interference Reduction in Broadband Wireless Access

Technology Using Extended Kalman Filter
Asri Diliyanzah (Telkom University, Indonesia); Rina Pudjiastuti (Telkom University,
Indonesia); Budi Syihabuddin (Telkom University, Indonesia)

OFDM technology in Broadband Wireless Access has some disadvantages, one of which is Intercarrier Interference
(ICI) caused by carrier frequency offset (CFO). Moreover, in highmobility communication, Doppler effect from user
shift causes CFO that affects the impairment of orthogonality among subcarriers, and obviously degrades OFDM
performance. This research used Extended Kalman Filter (EKF) as scheme of ICI reduction by deploying CFO
estimation and making CFO correction using estimation value in earlier iteration. This method requires preamble in
every beginning of frame for estimation purpose prior to the delivery of the information. This method works optimally in
slow time varying channel. Differing from other researches, this research sets CFO dynamically using certain
stretches of CFO value in order to approach real condition. The result of the research shows that OFDM with EKF is
able to improve OFDM system performance significantly by reducing ICI coefficient value in the system and maintain
the stability of system, even under dynamic CFO condition. For instance, in condition CFO = 15% with QPSK mapper,
the system gain improves as high as 2 dB for BER performance 105. Whereas, under worse condition (i.e. CFO =
30%) and with similar parameters, OFDM system is able to produce almost 6 dB gain. Besides, EKF scheme can
deliver reliable performance in different mappers.

16:30 Solar Panel and Battery Street Light Monitoring System Using GSM

Wireless Communication
Simon Siregar (Telkom University, Indonesia); Duddy Soegiarto (Telkom University,
Indonesia)

The use of of single power solar system in generation of electricity for streetlights now days is widely used. Generally,
many of this kind of streetlight is using one solar panel system to power its lamp. The problem that can be arise for this
kind of streetlight is how to control and guarantee the optimal system. The use of ACS712 current sensor and voltage
sensor using voltage divider circuit with GSM communication system allows to monitor both the battery and the solar

panel. The information from the current sensor and voltage sensor then processed by a microcontroller. This
microcontroller then send the data through a GSM communication system to a server, via short message service
(SMS). This server then processed the data by parsing the information from the SMS, and send the data to a web
server database. This information then can be accessed by internet. The expected outcome of this monitoring system
is a system that can be used in monitoring small solar power plants system as the street lights.

Thursday, May 29
09:00  10:00
Keynote 2: Advancements of Automatic Identification Technology
Room: Ballroom A & B
Chair: Dwi Hendratmo (Institut Teknologi Bandung, Indonesia)

10:20  12:00
S4: Parallel Session ICoICT 2014: Social Aspects 4
Room: Ayodia A
Chair: Wan Abdul Rahim Wan Mohd Isa (Universiti Teknologi MARA, Malaysia)
10:20 Main and Support Enablers of Vocational Higher Education Governance
Heru Nugroho (Telkom University, Indonesia); Kridanto Surendro (Institu Teknologi
Bandung, Indonesia)
Enablers are factors that individually and collectively, influence something will work properly for example, governance
and management in an over enterprise information technology (IT). Each enablers can be identified how it provides the
effect on governance in a vocational higher education. The method of data analysis used to determine the effect of
each enablers in vocational higher education governance. Methods of data analysts that used is path analysis. Path
Analysis is the statistical technique used to examine causal relationships between two or more variables. Path analysis
methods is used to generate group of governance enabler in a vocational higher education into two types, namely main
enablers and support enablers. Main enablers is an enabler that influence significantly on the governance of vocational
higher education and support enabler is an enablers that supports vocational higher education governance can be run
well.

10:40 University Dashboard an Implementation of Executive Dashboard to

University
Meyliana Meyliana (Bina Nusantara University, Indonesia)

Executive dashboard is highly necessary for university's board of leadership as one of the tools in the decisionmaking
process to win the increasingly competitive market. The abundance amount of available data has become a unique
challenge for the organisation to manage and process its data to be more useful information. The concept of processing
large amounts of data that do not interfere the operational data is called "Data Warehouse" technology. Data warehouse
serves as the basis to build an executive dashboard application that could assist the board of leadership in universities
to access information in visual form to accelerate and improve the readability of the information itself. The developers of
Executive Dashboard should meet what the board of leadership needs and stick to the information system architecture
based that university has. This development method utilizes Key Performance Indicator approach owned by the
university. To build a proper executive dashboard, developers need data warehouse that is built through the initial stage
of data collection, design and mapping, as well as loading and testing. Since it is applied to universities, this executive
dashboard application is called as the University Dashboard.

11:00 Online Training Effect on Employee Skills Development
Titan Titan (Bina Nusantara University, Indonesia); Andy Effendi (Bina Nusantara
University, Indonesia); Trivena Trivena (Bina Nusantara University, Indonesia)

Many companies in Indonesia run online training facility, such as Garuda, Yamaha, Kompas, etc., in order to develop
their employees' skills and competencies. Considered that there are many factors that can affect the effectiveness of
online training, this research is aimed to determine key variables that can significantly influence the learning
performance and transfer performance of online training participants in the company. This research will use a transfer
model that shows the causaleffect relationship between related variables. Research methodologies that used in this
research are data collection and data analysis method. This research used questionnaire tools in data collection, which
were distributed to participants of online training in a journalism company in Indonesia. 60 filled questionnaires are
used in data analysis. Correlation test, using bivariate correlation, were conducted in hypotheses testing. One of the
results ended up in transfer performance were significantly influenced by employee's learning motivation, training
content, and employee's learning performance

11:20 ITRACT: A Theoretical Model Towards New ELearning Readiness

Framework
Kusuma Ayu Laksitowening (Telkom University, Indonesia); Yanuar Firdaus Arie Wibowo
(Telkom University, Indonesia)

For universities, the role of elearning in learning process could increase the quality of education. However, elearning
implementation need wellprepared strategic plan. It is expected that the implementation of elearning is considered not
only limited to investment and technology adoption, the use of elearning should also be sustainable in the long term.
Therefore universities need instruments and guideline in preparing all aspects towards success elearning
implementation. Elearning readiness model become the answer to direct universities in preparing the factors. E
learning readiness cannot be separated from the maturity of all factors affecting its implementation. And this research
proposed a new theoretical model, ITRACT. This model not only identified factors to be prepared, but also provided a
different view and a new perspective of thinking frame in determining prioritized factors in elearning readiness. ITRACT
model categorizes elearning readiness factors into five domains and three layers based on levels of importance for
universities.

A4: Parallel Session ICoICT 2014: Application 4
Room: Ayodia B
Chair: Wikan Sunindyo (Bandung Institute of Technology, Indonesia)
10:20 On the Experiment of Multi Camera Tracking Using Kalman Filter and

FOV Lines

Bedy Purnama (Telkom University, Indonesia); Bayu Erfianto (TELKOM University &
Bandung Institut of Technology, Indonesia)

This paper discusses the experiment of tracking of moving human as single object using multi camera. The
contribution of this paper is the use of Kalman filter as an object tracker combined with FOV lines method to distinguish
the source of camera and to label the passing of moving human as a single object to track. In this paper, the
experiment is limited only to track with three still cameras with a static video background, which is to track the moving
and running human, and does not handle occlusion between objects in the border of camera footprint. As the results,
the tracking algorithm that uses Kalman filter as a tracker combined with FOV lines can be used as well to optimize
object tracking using multiple cameras. The performance measure captured during the experiment is the distribution
of distance error in pixels, that is the how far the distance between the centroid of tracker bounding box and the object
bounding box.

10:40 Secure Web Based Home Automation Application Layer Based Security

Using Embedded Programmable Logic Controller
Gerfried H. Cebrat (EUC Energie und Umweltconsulting DI Gerfried Cebrat eU & TUGraz,
Austria)

The paper postulates the feasibility of an open but secure and affordable home automation system. An Internet enabled
embedded programmable logic controller is used in the context of intelligent networked Heating, Ventilation, & Air
Conditioning (HVAC)control. In the paper, security problems of the ecotope, comprising embedded controllers, web
servers, and external services are analysed. In the absence of encryption of the channels, an application based
security method was designed, preventing from simple manipulation of user data. Integrity of the intranet is secured
via rigorous design, avoiding inbound traffic. A simplified sequence diagram documents this primary protection process,
using rolling code encryption of the transmitted data. The security method was demonstrated successfully using an IP
enabled universal industrial controller. Apart from security, process capability is investigated, analysing energy supply,
communication
channel
options,
bandwidth
and
real
time
requirements.
Finalising,
semantic
enhanced,representational state transfer (REST), and resource definition framework are bespoken for the context of
embedded.

11:00 Pragmatic Web as a Service Provider for the Internet of Things
Bambang Purnomosidi (STMIK AKAKOM, Indonesia); Lukito Edi Nugroho (Gadjah Mada
University, Indonesia); Paulus Santosa (Gadjah Mada University, Indonesia); Widy
Widyawan (Gadjah Mada University, Indonesia); Totok Budioko (STMIK AKAKOM,
Indonesia)

In this paper, we present the Pragmatic Web architecture and how it can be used to improve automation for the
Internet of Things. Pragmatic Web system is the next advancement on the Web, where the application provides context
dependent data and services, hence improves its usefulness for service consumers. We argue that the Pragmatic Web
is a good match for the Internet of Things, especially for home automation which involves service requests to the Web.
Our contributions in this paper are software architecture of the Pragmatic Web and how the interaction between the
Pragmatic Web and smart device can be implemented: (1) threephase of interaction mechanism, and (2) an
improvement of FIPA ACL message and message content for communication. Our contributions will enable Web
developers to develop Web applications that provide context dependent data and services for the Internet of Things or
any other software agents. To this end, an ECommerce scenario is presented.

11:20 Design of a Dualmicrocontroller Scheme to Overcome the Freeze

Problem for a Smart Data Logger
Oka Mahendra (Indonesian Institute of Sciences & Research Center of Informatics,
Indonesia); Djohar Syamsi (Indonesian Institute of Sciences & Research Center of
Informatics, Indonesia)

Screen freeze (or no response) is a condition that often occurs in a Personal Computer (PC). In this condition, the PC
has lost the ability to respond to its application programs. The same thing can also happen to a data logger, which is
usually constructed by using a microcontroller or embedded processor. We propose a design of a dual microcontroller
to overcome hang, or no response, of the main microcontroller in a data logger. One of the smart features is an auto
restart or reboot, so the data logger with the 'no response' condition is able to reboot without operator assistance. We
used an ATmega128 as the main or master microcontroller and an ATtiny13 as the watchdog or slave microcontroller.
The watchdog microcontroller detects the activity of the main microcontroller by monitoring a periodic signal from the
main microcontroller. If a disruption occurs in the system and the main microcontroller is not able to send this periodic
signal, the watchdog microcontroller would determine that a system failure has occurred. System failure will trigger the
watchdog microcontroller to activate a relay to reset the main microcontroller. This capability is expected to increase the
stability of the data logger and minimize the measurement data lost.

C4: Parallel Session ICoICT 2014: Computation 4
Room: Ayodia C
Chair: The Houw Liong (Telkom University, Indonesia)
10:20 Long Term Predictions of Economic Crisis in Indonesia Using System

Dynamic Model Optimized by Adaptive Genetic Algorithm
Fajri Umbara (Telkom University, Indonesia); Thee H. Liong (Institut Teknologi Telkom &
Institut Teknologi Bandung, Indonesia); Deni Saepudin (Institut Teknologi Telkom,
Indonesia)

Indonesia experienced economic crisis in 1998 and caused by various reasons. One of the reasons was the weakened
value of rupiahs to US dollars. Because of this, investors did not believe rupiahs anymore. This condition also made
many private companies in our country collapse caused by highest value of external debt. The fact; however,
Indonesia was survived from this crisis. This study attempted to predict in order to avoid economic crisis in Indonesia
using monetary crisis and energy crisis prediction as earlier warning for economic crisis. This studied applied a model
called System Dynamic Model to develop a model of Indonesian Economic conditions. The data were taken from
worldbank and the factors are GDP, External Debt as factors for indicate monetary crisis, and Energy Production and
Energy Use as actors to indicate energy crisis. This model was build for 100 years; it is from 1971 until 2070. This
study was based on report of "Limit to Growth". Since the system dynamic model applied coefficients called dynamic
coefficients, then the method called Adaptive Genetic Algorithm was applied to find the solutions. This adaptive behavior
from the genetic algorithm applied fuzzy system. The experiments show that the MAPE value was ranging from 0.08 
0.22 and accuracy was ranging from 77%  95% for creating models from historical data. This result showed that the
algorithm was capable to find the solutions. From developed model shows that the policy in Susilo Bambang Yudhoyono
reign succeed to avoid monetary crisis for 10  30 years than policy before Susilo Bambang Yudhoyono reign,
meanwhile both policies cannot avoid energy crisis. The government or the future president must create policies about
utilization of alternative energy.

10:40 Handling Imbalanced Data in Customer Churn Prediction Using

Combined Sampling and Weighted Random Forest
Veronikha Effendy (Telkom University, Indonesia); A Adiwijaya (Telkom University,
Indonesia); Zk Baizal (Telkom University, Indonesia)

Customer churn is a major problem that is found in the telecommunications industry because it affects the company's
revenue. At the time of the customer churn is taking place, the percentage of data that describes the customer churn
is usually low. Unfortunately, the churn data is the data which have to be predicted earlier. The lack of data on
customer churn led to the problem of imbalanced data. The imbalanced data caused difficulties in developing a good
prediction model. This research applied a combination of sampling techniques and Weighted Random Forest (WRF) to
improve the customer churn prediction model on a sample dataset from a telecommunication industry in Indonesia.
WRF claimed can produce a prediction model which has a good performance on the imbalanced data problem.
However, this research found that the performance of the prediction model developed by WRF using the dataset is still
quite low. Sampling techniques were applied to overcome this problem. This research used the combination of simple
under sampling and SMOTE. The result shown that the combinedsampling and WRF could produce a prediction model
which had better performance than before.

11:00 Predicting and Clustering Customer to Improve Customer Loyalty and

Company Profit
Judi Alhilman (Telkom University, Indonesia); Mochamad Murtiadi (Telkom University,
Indonesia); Wiyono Sutari (Telkom University, Indonesia); Marina Irawan (Telkom
University, Indonesia); Kuntjahjo Margono (Telkom, Indonesia)

A PT X,is a stateowned enterprise that provides the largest telecommunications services and network in Indonesia. By
the growing challenges in the telecommunications industry, PT X must carefully take care of their customers by
improving its services in order to make them satisfied and loyal. One of the effort that can be done by PT X is
determining and predicting their customer's category, so that PT X knows their customer's behaviour and can better
treat them. Some algorithms in data mining, as well as databases including customer data bank, usage, revenue, and
payment were collected and merged to form a master data, are brought into play for this purpose using IBM SPSS
Modeler software. The outcomes are customer's category prediction and customer's cluster who moved from
productive (generating revenue) category to unproductive category (not generating revenue), and based on these
outcomes we then recommend actions to be taken, like up selling, cross selling, customer education, switching to
other packet best suited customer's need. Keywords: customer's category, customer's cluster, modelling, cross
selling, upselling, data mining

11:20 Time Series Prediction of Economic Indicators in Indonesia Using

Differential Dynamic Optimized by Genetic Algorithm
Siti Sa'adah (Telkom University d/h Telkom Institute of Technology, Indonesia)

Prediction time series of economic indicator optimized by Algorithm Genetic (AG) is able in getting best individual with
the accuracy around 97%. The parameter of AG are maximum population is 100; Ra are 5 and 10, while Rb are 5
and 10; probability mutation (Pmut) is 0.3; and probability crossover (Pc) is 0.9. It was caused by AG had longer
opportunity in fitting data using scenario data from 1961 until 2012 than other scenario. Besides, it came from using
differential dynamic that can solve the chaos and complex of economic indicator. Using other parameter AG which
combined with few data training or testing will affect much in declining the accuracy around 20%. It associated with
learning in AG that done really fast, while the function fitness in getting best individual not yet matches with the
optimization predicted. Because of that, AG needs equation that can suitable with the whole scenario of data which will
be used.

Tutorial 3: Biometric Technology: What, Why, and How
Room: Ballroom A
Chair: Fiky Suratman (TU Darmstadt, Germany)
I5: Parallel Session ICoICT 2014: Infrastructure 5
Room: Ballroom B
Chair: Maman Abdurohman (Universitas Telkom, Indonesia)
10:20 Concept Implementation of Sole Module for Softwarebased UL

Subframe Mapping Method on a TDD WiMAX IEEE 802.16ebased Subscriber
Station
Arthur Silitonga (President University, Indonesia); Trio Adiono (Institut Teknologi Bandung,
Indonesia); Indra Wicaksono (PT. Xirka SIlicon Technology, Indonesia)

WiMAX IEEE 802.16e is one of promising advancing technologies in wireless broadband, and the development &
deployment of this standard or system has been maintained and performed continually. During its development phase
period, we proposed and developed a sole module for softwarebased uplink subframe mapping method, after a certain
existing method called as multimodules method had been designed and used for certain period of time. The proposed
sole module implemented and verified together with other modules to FPGAbased development board to construct
proper functionalities of a Subscriber Station used for Time Division Duplexing WiMAX IEEE 802.16e. It has been
proven that the sole module works properly as the existing method does during the testing and verification. Indeed, the
sole module reduces complexity for designing the software module of uplink burst mapping. One another significant
advantage of the sole module is its capability to process burst data faster than the usage of multimodule technique.
The sole module is considered a proper development for the softwarebased uplink burst mapping.

10:40 Design of an FPGABased OFDMSTBC Transceiver for WiMAX 802.16e

Standard
Sugondo Hadiyoso (Telkom Applied Science School, Indonesia); Iswahyudi Hidayat
(Institut Teknologi Telkom, Indonesia); Rina Pudjiastuti (Telkom University, Indonesia)

One of the wireless communication technologies, especially Broadband Wireless Access (BWA) is Worldwide
Interoperability for Microwave Access (WiMAX). WiMAX communication system tend to use OFDM and MIMO systems
in order to provide high data rates, minimizing bandwidth and fading effects. This work presents the design and
implementation of OFDM with 512 subcarriers and 2x2 STBC MIMO transceiver for WiMAX 802.16e standard. The
design consists of (Space Time Block Code) STBC, Fast Fourier Transform (FFT / IFFT) for subcarrier division, mapping
and demapping symbols, and system integration using high level design tool based on VHSIC Hardware Description
Language (VHDL) on FPGA. Module is targeting on a specific Kintex 7 XC7K325TFBG900 FPGA. Since the module
implemented and tested, bits are received in ideal conditions (no noise) is no error. Bit rate is attained 28,3 Mbps for
operating frequency 100 MHz. Refer to the WiMAX 802.16e standard which needs minimum data rate is 4 Mbps, this
system can be applied. OFDMSTBC module require around 19 % of the available logic memory resource.

11:00 A Pattern Reconfigurable of Circular ShortCircuited Patch Antenna

Based on Genetic Algorithm
Dwi Nurmantris (Telkom University  Jl. Telekomunikasi Terusan Buah Batu Bandung
40257 Indonesia, Indonesia); Heroe Wijanto (Telkom University, Indonesia); Bambang
Nugroho (Institut Teknologi Telkom, Indonesia)

A new method to reconfigure the radiation pattern of a simple circular patch antenna is presented. The antenna
consists of a single patch and shorting pins located at edge of patch. By controlling the states of one set of connections
between the patch and ground plane using shorting pin, the main lobe of each pattern directs to one of 24 different
directions in the plane with the elevation angle of 45 degree, while, maintaining the resonance frequency by optimizing
the radius of patch and position of probe feed point from the centre patch. The antenna with simple structure has good
performance of impedance matching at resonance frequency of 2.4 GHz. In this work, we used Genetic Algorithm
combined with Finite Element software to optimize the shorting pins combination initial state, radius of patch, and probe
feed position. Results are verified by measurement of fabricated optimized single state antenna. These practical results
are shown to be in good agreement with the simulation calculations.

11:20 Firefly Inspired Energy Aware Cluster Based Tree Formation in WSN
K L V Sai Prakash Sakuru (National Institute of Technology, Warangal, India); Seeta Rami
Reddy Kondapalli (National Institute of Technology, Warangal, India)

Tree formation in wireless sensor networks is an important phase for a number of functions like synchronization, data
aggregation and data transmission. Developing efficient techniques for tree formation has been an area of study in the
recent past. Cluster based tree formation is considered to be an efficient solution but almost all the cluster based
techniques are either centralized or energy unaware. A firefly inspired energy aware cluster based tree formation is
proposed that is decentralized, reduced number of clusters as well as energy aware. The proposed algorithm distributes
the cluster head role uniformly among the nodes so that the energy drain factor shall be distributed and no node is
completely drained staying as cluster head for longer duration. This process helps the network to stay connected for a
longer duration minimizing the partitioning problem and thus increases the network lifetime. The performance analysis
of the proposed distributed energy aware cluster based tree formation along with the number of cluster heads for each
iteration is presented.

13:00  14:40
S5: Parallel Session ICoICT 2014: Social Aspects 5
Room: Ayodia A
Chair: R Rizal Isnanto (Diponegoro University, Indonesia)
13:00 Domestication of Technology on Women Migrant Domestic Workers
Alila Pramiyanti (Telkom University, Indonesia)

The largest number of Indonesia migrant workers were women and absorbed in the informal sector such as domestic
workers, female workers, nurses, operators, farm workers, laborers, drivers, construction workers, waiters,
gardeners, spa therapist, cruise ship workers, cleaning service, chefs, and laundry workers. This study aims to
describe domestication of ICT and ICT user type on Indonesian domestic workers in Singapore. Domestication in this
research explain by its dimensions such as appropiation, objectification, incorporation, and conversion. Data collection
conducted through survey method. Questionnaires were distributed to 200 respondents that selected using purposive
sampling approach. The result from this study shows that the use of ICT, especially mobile phone, has been
domesticated into migrant workers' everyday lives. It can be seen that mobile phones are relevant with their lives as
domestics workers in Singapore. Furthermore, respondents in this study categorized as socializer type of ICT users.
Socializers tend to be well connected within their families and communities. They see ICTs as connectors..

13:20 Engineering Rural Informatics Using Agile User Centered Design
Wan Abdul Rahim Wan Mohd Isa (Universiti Teknologi MARA, Malaysia); Anitawati Mohd
Lokman (Universiti Teknologi MARA, Malaysia); Syaripah Ruzaini Syed Aris (Universiti
Teknologi MARA Malaysia, Malaysia); Maslina Abdul Aziz (UiTM, Malaysia); Jamaliah Taslim
(Universiti Teknologi MARA Malaysia, Malaysia); Mazani Manaf (University Teknology
MARA, Malaysia); Roziah Sulaiman (Universiti Teknologi MARA Malaysia, Malaysia)

The aim of this study is to demonstrate the applicability of agile user centered design to engineer rural informatics for
rural community. This is because rural communities have unique technological requirements and less is known on the
understanding of how rural communities use technologies. Thus, a handicraft webbased system will be developed for
Kampung Tengah, Melaka, Malaysia by using agile user centered design. Agile user centered design is commonly seen
as the integration of UserCentered Design into agile methods. The Human Computer Interaction (HCI) technique and
agile approach adapted are contextual inquiry and extreme programming method. Contextual inquiry through qualitative
interviewing was conducted before the iteration processes. Subsequently, this web project development used agile
approach with two iterations to assist in the extreme programming method. The results demonstrate the applicability of
agile usercentered design to engineer rural informatics for rural community. Future work may involve including more
HCI techniques and agile approaches together in the agile user centered design methodology to improve the usability
and quality of the digital IT artifact.

13:40 Knowledge Infrastructure for Agriculture in Bangladesh: A Need

Assessment Study of Middle Mile ICT Solutions
Zulkarin Jahangir (SOAS, University of London, United Kingdom); Faheem Hussain (Asian
University for Women & IEEE Member, Bangladesh); Hasib Ahsan (mPower Social
Enterprises Limited & ASA University of Bangladesh, Bangladesh)

This paper describes the recent field study conducted in southwest Bangladesh to assess the need of ICT intervention
for improving the present mode of agriculture extension services. Through indepth field interviews and focus group
discussions with different stakeholders, our research identified the major communication disconnections between the
national level information infrastructure and microlevel interventions. We found the agriculture extension workers,
who are in the frontline of communication with the farmers, assigned to provide both solutions and capture the infield
knowledge are suffering due to poor professional infrastructure, absence of HR development, and significant knowledge
loss at work all resulting in poor services for the farmers. In order to address such challenges, the paper proposes a
nationwide interface"Knowledge Bank" that will function as an effective "middle mile" solution, and will bridge
"functional disconnections" between macro and micro level stakeholders, enable vertical and horizontal synergy in
agroinformation ecology, and develop human resources at different Informediary levels.

A5: Parallel Session ICoICT 2014: Application 5

Room: Ayodia B
Chair: Roberto Montemanni (Istituto Dalle Molle di Studi sull'Intelligenza Artificiale (IDSIA),
Switzerland)
13:00 Environmental Design: A Discussion About Augmented Reality

Signaling Systems in Urban Environment
Beatriz Pacheco (Universidade Presbiteriana Mackenzie, Brazil); Ilana SouzaConcilio
(Mackenzie Presbyterian University & Computer and Informatics Faculty, Brazil)

This paper aims to discuss the possibilities of digital signaling design from the use of Augmented Reality technology. The
design, throughout history, had different understandings of the term signaling and its applications and specific
characteristics. Among the existing definitions, stands out one that uses the term Environmental Graphic Design
(Graphic Design Environmental), as an activity that involves the systematization of information through a project of a
visually unified graphical system that identifies the environment cohesively built. Another important and broader
definition is Señalética, a technical discipline that collaborates with organization engineering, architecture, environment
and ergonomics in the design vector. It replies to the need of information or guidance caused and expanded by the
imperative of mobility, especially in cities and public environments. The Augmented Reality, in turn, consists of a
complex mixture of real and virtual worlds somewhere along the real/virtual continuum that connects completely real
environments to completely virtual. It can be also stated that such systems combine real and virtual objects in a real
environment and works in a multisensory way. Thus, this research aims to show that overlapping signalized
environments with a layer of virtuality may enhance the process of information access, providing greater mobility to
public and urban spaces.

13:20 Research and Application of Route Guidance Technology for the

Visually Impaired Using Smart Stick in Intelligent Transportation Systems
Min Ho Paek (Hanbat National University, Korea)

Although there are currently many handicapped people using public transportation, the infrastructure and technical
support to aid, especially the visually impaired, are insignificant. Therefore, the following research has been provided
with information on routes and facilities for the enhancement of maneuverability and usage of public transportation for
the visually impaired, conducting the development for a system that will facilitate movement for such population. For
this, this paper has developed a smart stick that communicates with saved information on the existing pavement
(yellow line), enabling the visually impaired to gain information through the smart stick developed. Furthermore, to
verify the effectiveness of the proposed system, pedestrian experiments were conducted for validation.

13:40 Improving the Accuracy of RealTime Traffic Data Gathered by the

Floating Car Data Method
Fajar Chandra (Bina Nusantara University, Indonesia); Fergyanto E Gunawan (Bina
Nusantara University, Indonesia); Garry Glann (Bina Nusantara University, Indonesia);
Alexander Gunawan (Bina Nusantara University & University of Indonesia, Indonesia)

Despite the concern of privacy, the method of Floating Car Data (FCD) is clearly one of the cheapest methods to
provide realtime or near realtime traffic information. The method has become more affordable with the proliferation of
smartphones and with the existing infrastructure of the wireless network. In conjunction with the virtual trip lines
(VTL), the FCD method can mimic the traditional traffic monitoring method on the basis of loop detectors. In addition,
the use of VTL also helps the FCD method in preventing the potential of tracking the probe vehicle, which is used to
gather and report the traffic information. Although vast publications regarding the FCD method are available, the issues
of the optimal length of the VTL, the timeliness of the data, and the accuracy of the geolocation data have not been
discussed. This article focuses and addresses these issues empirically using data collected by a probe vehicle traveling
along Jakarta Inner Road Highway in Jakarta, Indonesia. Those data are collected using ten smartphones of the same
type. As the result, the optimal trip line length can be established as a function of the level of accuracy of the geo
location data. In the case where the level of accuracy is 32 m, we determine a VTL length of 26 m should provide 95%
chance that the probe vehicle will cross the line. In addition, the currently developed system can also provide about
80% of the traffic data in less than 1 min, and the remaining 20% data within 15 min interval. Finally, by applying a
simple moving average filter, the prediction of the traffic velocity can be increased significantly, and the geolocation
data error can be reduced up to 20%.

14:00 Automatic Musical Genre Classification of Audio Using Hidden Markov

Model
Ledya Novamizanti (Telkom University, Indonesia)

The rapid growth in audio processing has given much help in advancing the development of digital music. It
encourages the creation of method for the genre classification which is able to optimize the learning process to be done
with ease, simple and has a good quality in a song search accuracy. Hence we need a development of the learning
process with a variety of methods and better algorithms. This study discusses the genre classification with good quality
in the classification accuracy using a frequency content characteristics and classification using Hidden Markov Models.
From the testing scenario about the parameters of type and filter order, obtained the best parameters are the
Butterworth filter order 5. The best system performance has 80 % accuracy from the test of 3 genre songs: pop,
rock, and dance, with 80% accuracy from the amount of 40 samples data from each genre, with 10 testing data of
each genre, quantization characteristic of 20, and 150 iterations for HMM.

C5: Parallel Session ICoICT 2014: Computation 5
Room: Ayodia C
Chair: Deni Saepudin (Telkom University, Indonesia)
13:00 Performance Efficiency in Plagiarism Indication Detection System

Using Indexing Method with Data Structure 23 Tree
Agung Toto Wibowo (Telkom University  Indonesia, Indonesia); Ade Romadhony (Institut
Teknologi Telkom Bandung, Indonesia); Annisa Suryana (Universitas Telkom, Indonesia)

Plagiarism is a form of cheating that has been so much happen. One of prevention is to make the antiplagiarism
system. The system that must compare a query document with all documents in the database requires a very long
time. The more irrelevant document in database compare with the query that will be matched will waste the time. This
paper will discuss a system to detect plagiarism by using indexing method as a way to eliminate irrelevant documents
in order to reduce the document database that will be matched with the query document. Matching between a query
document and documents in database will be done with Longest Common Subsequence (LCS) algorithm. The system
will use inverted index as the form to eliminate irrelevant documents using a 23 tree data structure. Indexing is done
by inserting the fingerprint of the document. To find the fingerprint this paper will use winnowing algorithm. The results
of the system shows to execute 1 query and 10000 documents corpus, most of them are not relevant, takes 59
seconds and 134 seconds with and without respectively. The fmeasure value, the average value of precision and

recall, is obtained 0.7387 by indexing with 0.15 as the threshold of indexing elimination and 0.000428 without
indexing.

13:20 Comparison of Modified KneserNey and WittenBell Smoothing

Techniques in Statistical Language Model of Bahasa Indonesia
Ismail Rusli (Telkom University, Indonesia)

Smoothing is one technique to overcome data sparsity in statistical language model. Although in its mathematical
definition there is no explicit dependency upon specific natural language, different natures of natural languages result
in different effects of smoothing techniques. This is true for Russian language as shown by Whittaker [2]. In this
paper, We compared Modified KneserNey and WittenBell smoothing techniques in statistical language model of
Bahasa Indonesia. We used train sets of totally 22M words that we extracted from Indonesian version of Wikipedia. As
far as we know, this is the largest train set used to build statistical language model for Bahasa Indonesia. The
experiments with 3gram, 5gram, and 7gram showed that Modified KneserNey consistently outperforms WittenBell
smoothing technique in term of perplexity values. It is interesting to note that our experiments showed 5gram model
for Modified KneserNey smoothing technique outperforms that of 7gram. Meanwhile, WittenBell smoothing is
consistently improving over the increase of ngram order.

13:40 Experiments on the Indonesian Plagiarism Detection Using Latent

Semantic Analysis
Sidik Soleman (Bandung Institute of Technology, Indonesia); Ayu Purwarianti (Bandung
Institute of Technology, Indonesia)

Plagiarism is an important task since its number is increasing and the plagiarism technique is getting difficult. It means
that there is not only literal plagiarism but also intelligence plagiarism. In order to handle the intelligence plagiarism, we
employed latent semantic analysis (LSA) as the termdocument representation. The LSA was used in the Heuristic
Retrieval (HR) component and Detailed Analysis (DA) component. HR is a component to reduce the compared
document number that will be analyzed in DA component. LSA is compared to Vector Space Model (VSM) in order to
evaluate the method on intelligence plagiarism. We conducted several experiments to compare the token type, the text
segmentation and the threshold value. The test data of 47 Documents were prepared manually from the available
Indonesian paper corpus. Experimental results showed that the LSA outperformed the VSM (Vector Space Model),
especially in test cases with intelligence plagiarism. There were also several findings in the experiments of HR and DA.

14:00 Extraction and Classification of Rhetorical Sentences of Experimental

Technical Paper Based on Section Class
Afrida Helen (Bandung Institut of Technologi & Electronic Engineering Polytechnic Institut
of Surabaya, Indonesia); Ayu Purwarianti (Bandung Institute of Technology, Indonesia);
Dwi Hendratmo (Institut Teknologi Bandung, Indonesia)

An extraction process of rhetorical sentences has become one of the problems in the study of automatic text
summarization with a rhetorical sentence basis. Rhetorical sentence with high accuracy will be needed for producing a
good summary. To improve the accuracy, this paper proposes a method in how to extract rhetorical sentences from
experimental papers according to their category. The four main categories of experimental papers include problem,
data, method, and result. Moreover, this paper proposes a section class as feature. We also calculated the frequency
occurrence of rhetorical sentence in every section class. In our evaluation, we used tree algorithms including Naive
Bayes, SVM and Decision Tree. Generally the SVM algorithm is proven to be better than the two other algorithms
because the difference in value of the section class and nonsection class feature is more reasonable. Overall, the
rhetorical sentence extraction using section class has a better performance compared to those without class section.

Tutorial 4: Agent Based Mobile Ubiquitous Computing
Room: Ballroom A
Chair: Bayu Erfianto (TELKOM University & Bandung Institut of Technology, Indonesia)
I6: Parallel Session ICoICT 2014: Infrastructure 6
Room: Ballroom B
Chair: Erwin Susanto (Telkom University, Indonesia)
13:00 Performance Analysis of Scaled Switching Technique for Cooperative

Diversity Systems
Santhoshkumar M (Indian Institute Of Information Technology, India); Mandha Damodaran
Selvaraj (Indian Institute of Information Technology, Design and Manufacturing, India)

Diversity is one of the popular techniques to mitigate the adverse effects fading. Among several diversity techniques,
spatial diversity has attracted the researchers very much in recent times due its ability to support high data rate and
superior reliability. A special form of spatial diversity known as distributed spatial diversity, which utilizes antennas of
the distributed resources or nodes. The cooperation among the distributed antennas is studied in the cooperative
diversity. We consider a cooperative diversity system with a source, a relay and a destination. The relay adopts decode
and forward protocol. In this work, we present a hybrid diversity combining scheme which combines the ideas of
switched diversity and scaled selection combining. We derive the endtoend symbol error probability of this scheme
with Mary phase shift keying for a slow, flat Rayleigh fading environment. Numerical results show that the hybrid
scheme performs better than the switched diversity, conventional selection combining and scaled selection combining.

13:20 Performance Evaluation Coarse Time Synchronization of OFDM System

Under COST 207 Multipath Channel Model
Suyoto Suyoto (Institut Teknologi Bandung & Lembaga Ilmu Pengetahuan Indonesia,
Indonesia); Adit Kurniawan (ITB, Indonesia); Sugi Sugihartono (Bandung Institute of
Technology, Indonesia); Joko Suryana (Institut Teknologi Bandung, Indonesia)

Robust high data rate have several challenges in mobile communication, because data transmission experience higher
delay spread and the link is less reliable. Orthogonal Frequency Division Multiplexing (OFDM) is suitable modulation
technique for higher delay spread applications. However the performance of OFDM is very sensitive against time
synchronization error. In this research, we evaluate the performance of coarse timing synchronization in OFDM
communication system under COST 207 multipath channel model. We give performance evaluation of time
synchronization by comparing the existing time synchronization algorithms that has impulselike timing metric. Here
will be presented four algorithms that use preamble based to calculate the arrival time of OFDM symbol. Simulation is
done by considering effect of Channel Impulse Response (CIR), Signal to Noise Ratio (SNR), and Carrier Frequency
Offset (CFO). Performance of the algorithm is measured by MSE (Mean Squared Error) of timing point. Simulation
result show that using identical symmetric training symbol is good for rural area. A methode using statistical change of
symmetric correlator is good for urban, bad urban, and hilly terrain area and can reduce ambiguity for calculating the
arrival time of OFDM symbol at receiver side.

13:40 Evaluation of X2Handover Performance Based on RSRP Measurement

with Friis Path Loss Using Network Simulator Version 3 (NS3)
Muhamad Assyadzili (President University, Indonesia); Antonius Suhartomo (President
University, Indonesia); Arthur Silitonga (President University, Indonesia)

Screen freeze (or no response) is a condition that often occurs in a Personal Computer (PC). In this condition, the PC
has lost the ability to respond to its application programs. The same thing can also happen to a data logger, which is
usually constructed by using a microcontroller or embedded processor. We propose a design of a dual microcontroller
to overcome hang, or no response, of the main microcontroller in a data logger. One of the smart features is an auto
restart or reboot, so the data logger with the 'no response' condition is able to reboot without operator assistance. We
used an ATmega128 as the main or master microcontroller and an ATtiny13 as the watchdog or slave microcontroller.
The watchdog microcontroller detects the activity of the main microcontroller by monitoring a periodic signal from the
main microcontroller. If a disruption occurs in the system and the main microcontroller is not able to send this periodic
signal, the watchdog microcontroller would determine that a system failure has occurred. System failure will trigger the
watchdog microcontroller to activate a relay to reset the main microcontroller. This capability is expected to increase the
stability of the data logger and minimize the measurement data lost.

14:00 Mechanism Performance Evaluation of Access User in Ofdma Femtocell
Raphel Nadeak (Telkom University, Indonesia); Istikmal Istikmal (Telkom University,
Indonesia); Nachwan Mufti Adriansyah (Institut Teknologi Telkom & Universitas Indonesia,
Indonesia)
Femtocell is one of the micro base station technologies, use low power levels and operates in licensed spectrum and
connected to the Internet with backhaul networks, which is used to expand the coverage and increase capacity, and
the installation is auto configuration. The basic of this technology is due to the difficulties of mobile user to get the best
signal from base station, one of them is the place which has many building. Femtocell technology have 3 access
methods to the subscriber and the nonsubscribers, they are openaccess, closedaccess, and hybridaccess. In this
paper, the channel capacity of access method in femtocell will be compared with using OFDMA block diagram.
Simulation parameter is using LTE standardization for downlink transmission with 10 MHz bandwidth. The simulation
results in this paper show that the channel capacity of closed access is bigger than open and hybrid access with
48.008 Mbps in additional with 3 user femto, 77.4 Mbps with 7 km/h of user femto mobility and 102.3 Mbps in with
the distance of user femto to FAP is 5 meter with voice service (the minimum BER 103)

15:00  16:40
S6: Parallel Session ICoICT 2014: Social Aspects 6
Room: Ayodia A
Chair: Dedy Sushandoyo (Telkom University, Indonesia)
15:00 Social Network Modeling Approach for Brand Awareness
Andry Alamsyah (Telkom University & Telkom Economy and Business School, Indonesia);
Fatimah Putri (Telkom Economy and Business School, Indonesia); Osa Sharif (Telkom
Economy and Business School, Indonesia)

The advance of social computing study is grown very fast to the extents that influence many aspects of our daily life.
One of those aspects is implementation in marketing / advertising. We are always looking for the effective way to
understand our market, but the absent of powerful metrics has cause some problem. The availibility of Big Data all
around us has triggered a new perspective on how we approach those problems. Online social network disseminate
information much faster than before, supporting highly exposure of brand awareness. The network behavior of the
information spreading can be explained by the study of complex network. In this paper, we propose the social network
modelling approach using graph theoritic to understand on how brand information travels in online social network and
how it can benefit for business. In prior study in marketing, it is uncommon to approach phenomenon using social
network model and online social data, they are mostly using questionnaire from population sample. Our paper will
enrich effort in marketing study. Our experiment use conversation data from Indonesian Twitter user contains specific
brand keyword

15:20 Probabilistic Partnership Index (PPI) in Social Network Analysis Using

Kretschmer Approach
Nisa Cahya (Institut Teknologi Telkom, Indonesia); A Adiwijaya (Telkom University,
Indonesia); Warih Maharani (Institute of Technology Telkom, Indonesia); Natya Taniarza
(Telkom University, Indonesia)

Nowadays, Twitter has become an effective media to communicate as the increasing number of its user. The
interaction or relation formed in Twitter could be represented into a graph and calculated using centrality measurement
method.Centrality measurement is one of the SNA measurement methods which can help to measure and determine
the importance of relations between nodes in the network. Centrality measurement can be used as parameter to
determine the popularity or leverage level of an actor towards other actor. The value of centrality measurement is a
weighted graph. To maximize the result, every relation in a graph will be added value from Probabilistic Partnership
Index (PPI) method calculation. PPI as well as Kretschmer's method can help the analysis of social network to
determine the popularity level of an actor in a community. Furtherly, the analysis and implementation with degree
centrality are executed with Kretschmer method using the value from PPI measurement. From the conducted
experimental process value, we observed that PPI and Kretschmer can be used as one of the centrality method to
determine the leverage level and popular actor of an environment in Twitter.

15:40 Social Simulation: Individual and Organizational Dynamic in Team

Learning Collaboration for Performance Improvement
Heriyono Lalu (Telkom University, Indonesia); T. M. A. Ari Samadhi (Bandung Institute of
Technology, Indonesia)

Team learning known as method for performance improvement. Within team learning, there are personnel learning
and knowledge collaboration between team members. Many research found that knowledge sharing and collaboration
between team member affected by individual and organizational factors. Individual factors in our model consisted
personnel's trust and intellectual absorption. Our organizational factors consisted leadership and organizational
characteristics. Each factor determines intention and behavior to engage people in knowledge collaboration and sharing.
Personnel intention and personnel characteristic determines knowledge engagement quality, and personnel knowledge
absorption level determines personnel's learning rate improvement in performance achievements. Each personnel's
performance accumulated with others personnel's performance shape team performance. Gap between team
performance and team performance target for each performance monitoring period, gives feedback to team and
personnel for continues learning process. From personnel learning and knowledge collaboration activities, team will get

better performance. Our agentsbased team learning model and simulation describes how individual and organizational
factors influence personnel's intention and behavior to engage in knowledge collaboration activities as learning process
for performance achievement

16:00 Evaluation of Mobile Ordering PostImplementation
Alfa R Yohannis (Kalbis Institute & PT Sterling Tulus Cemerlang, Indonesia); Alexander
Waworuntu (Kalbis Institute, Indonesia)

Many ERP system projects are not evaluated properly after their implementation, including the implementation of
promising mobile technologies to improve business performance of companies. Mobile ordering system (MOS) is a
system that harnesses the mobility of mobile devices that facilitates salespeople to create sales quotations at any time
and any place, enabling them to create orders immediately at customers' locations without the need to return to the
home office. This research tries to evaluate MOS postimplementation by comparing sales performance before and
after MOS implementation. Since the results are at the highlevel abstraction that is prone to inaccuracy, finegrained
evaluation is conducted by comparing the performance of salespeople equipped with MOS and the performance of
traditional salespeople. The evaluation indicates that mobile ordering systems have no significant contribution to
improve sales performance. Ironically, salespeople tend to merely migrate from traditional, paperbased selling to just
selling using mobile devices without enhancing their sales performance. Thus, the more realistic way to measure MOS
contribution is by measuring to what extend MOS improves business process efficiency. It is found that MOS can
reduce significantly the average time required for processing a sales quotation document to become a sales order
document.

A6: Parallel Session ICoICT 2014: Application 6
Room: Ayodia B
Chair: Gerfried H. Cebrat (EUC Energie und Umweltconsulting DI Gerfried Cebrat eU & TUGraz,
Austria)
15:00 Wireless Sensor Network for Prototype of Fire Detection
Raditya Nugroho (Engineering School Telkom University, Indonesia); Erwin Susanto
(Telkom University, Indonesia); Unang Sunarya (Engineering School Telkom University,
Indonesia)

This paper proposes the prototype design of a fire suppression system. The system uses temperature sensor LM35,
gas sensor MQ7 and microcontroller ATMega8535 as processing data from sensors. Environmental conditions such
as temperature and CO gas concentration will be processed by the microcontroller and the data is sent by XBee Radio
Frequency (RF) module and forwarded to the XBee RF server. The User Interface Guide (GUI) on a Personal Computer
(PC) displays the data. Fire detection system equipment using Wireless Sensor Network (WSN) is applied with a mesh
topology using XBee RF module series 2.

15:20 Mobile Enabled Bus Tracking and Ticketing System
Sankaranarayanan Suresh (ITB, Brunei Darussalam); Paul Hamilton (Delta Supply,
Jamaica)

Public transportation in many countries is being used as a means of transport for travelling and accordingly people
would prefer these public transportation to be scheduled properly, on time and the frequency be increased for
commuters to make good use of it. It has been found that quite an amount of research work has been carried out, in
this sector, by way of using RFID technology in the public transportation systems towards the tracking of passengers
when they board and exit buses. In addition research has also been carried out in using GPS towards the tracking of
buses along with RFID technology at traffic lights, bus stops, intersections etc and displaying expected arrival times on
LCD screen at bus stops along with their current positions. Taking these aspects into consideration, an intelligent
mobile bus tracking system for the Jamaican Urban Transport Corporation as case study has been proposed which
enables commuters towards tracking the bus of their choice and also knowing their expected arrival times. In addition
to tracking, the proposed system also notifies the passengers on their mobile towards topping up of credit in their RFID
enabled smart tickets for traveling, well ahead in time. The above System proposed has been validated using Android in
this research which allows commuters towards tracking of buses and knowing the expected arrival time. In addition
commuter been reminded on their Android mobile handset towards topping their credit on their ticket towards
travelling. The above two solutions would alleviate the challenges faced by commuters in respect of referring to the
static bus timetable or looking into LCD display screen which would inform the expected arrival time of the next bus.
The implementation of the system has been carried out using Android emulator.

15:40 Analysis of EToll Card Usage At Pondok Ranji Tollgate
Andry Panjaitan (Universitas Pelita Harapan, Indonesia)

eToll is a prepaid card used mainly for electronic payment at toll gates which accepts its usage. This research is
conducted because the researcher has observed the phenomenon that the usage of eToll Card is still low. The main
problem that this research addresses is to analyze the reasons that eToll Card still had not reached its intended usage
level of 30 % of all toll users which should have been achieved at December 2012 as is set by PT Jalantol Lingkarluar
Jakarta. The objective of this research is to develop advices for PT JLJ to improve eToll usage on Pondok Ranji Tollgate
and to improve eToll services for existing eToll Card users. This research first determines the exact amount of eToll
usage which is determined to be 22.46 %. This research then attempts to capture the opinion of user using a
questionnaire. The survey results are then analyzed using descriptive statistics and Mann Whitney test to develop the
advice. The result of the research are developed advices to improve the usage of eToll card and to improve existing e
Toll services for existing users which are socialization for eToll Card's other uses aside from payment at tollgates and
that other Mandiri Prepaid Card under different brand could also be used like an eToll Card, a promotion system that is
more noticeable to the customers, increasing the number of lanes for the BintaroJakarta route, adding more locations
to recharge the eToll card, implementing a recharge system that does not require a top up process, increasing the
benefits of eToll Card, continuing the eToll Card sale in Toll Gate, a system to warn eToll Card user that their funds are
running out, faster transaction times for eToll card, and making the OBU have lower prices and easier to purchase.

16:00 Location Finder Using Augmented Reality for Railways Assistance
Ary Mazharuddin Shiddiqi (Sepuluh Nopember Institute of Technology, Indonesia)

Currently, railways have been an influential transportation system in every country, including Indonesia. This
transportation system moves people from one place to another in a large number of passengers. The railways have an
advantage of trafficfree and relatively low cost. However, there are many train accidents occurred caused by several
reasons. In Indonesia, a critical issue that causes the accidents is that there are no real time monitoring system yet
implemented. The monitoring system relies on radio communication among the operating railways and stations. This
paper proposes a realtime railways monitoring system. This monitoring system includes real time data tracking of the
current position of a train. The data will be displayed on a web site that can be monitored by train station officials. In
addition, the system will notify to candidate passengers should his train is approaching or having delays. Should
someone having difficulties, this system has the feature of Augmented Reality (AR) that assists the passengers to find
the stations he is about to take on the train. The navigation to search the station uses the current position of the
passenger to the station uses longitude and latitude of the user and the station. To improve the accuracy of location

decision on AR, we combine GLONASS and GPS. Experiment results show that the AR technology successfully
implemented using inclination angle and azimuth

I7: Parallel Session ICoICT 2014: Infrastructure 7
Room: Ayodia C
Chair: I Gede Puja Astawa (Politeknik Elektronika Negeri Surabaya, Indonesia)
15:00 A Flexible Threshold Selection and Fault Detection Method for Health

Monitoring of Offshore Wind Farms
Deepshikha Agarwal (MNNIT, Allahabad, India); Nand Kishor (Motilal Nehru National
Institute of Technology Allahabad, India)

Nowadays the power generation sector is focussing more attention towards using renewable energy resource e.g.
wind power. However the reliable operation of offshore located wind farms is one of the major requirements to ensure
consistent power supply to the grid. This can be ensured by using suitable realtime automated and remote structural
health monitoring of the wind farm. This is one of the major applications of wireless sensor networks (WSN). This
paper is an extension to our work in which we proposed an applicationspecific clustering and routing algorithm
(NETCRP) for increasing the networklifetime. This paper presents a novel lossless packetsize reduction algorithm
using flexiblethresholds for realtime fault detection in wind farms. The method utilizes the correlation between data
samples collected at different times of the day for selecting the suitable thresholds. The method is compared with the
primitive Meanmethod which computes only one threshold for all data samples independent of the day and time of
sample collection. This method then uses suitable fault detection methods using combinationsummation and flow
direction of received data. The proposed method FTSFD (Flexible Threshold Selection and Fault Detection) provides two
benefits  firstly, it is a simple method by which a remote observer can easily understand and predict realtime fault
occurrences in the tower , and , secondly, it also helps in reducing the message size considerably and helps in
increasing the overall networklifetime of the system. The simulation results confirm that the proposed method has
better faultdetection accuracy over the existing method and the overall network lifetime of the WSN in wind farm is
increased by nearly ten times as compared to previous methods.

15:20 Information Technology (IT) Value Model Using VarianceBased

Structural Equation Modeling: Towards IT Value Engineering
Lukman Abdurrahman (Telkom Engineering School  Telkom University & PT
Telekomunikasi Indonesia, Indonesia); Suhardi Suhardi (Institute of Technology Bandung,
Indonesia); Armein Langi (Institute of Technology Bandung, Indonesia)

Information Technology in business is significant. This study tries to trace the relationship between IT value and firm
performance. The methodology of the study is analyzing some variables forming the relationship of IT value to firm
performance based on the ResourceBased View Theory. The analysis results in IT Value Model using VarianceBased
Structural Equation Modeling. Using computer simulation data and a SEM application software, the conceptual models
are tested. The testing consists of the outer model, the inner model, and the hypotheses testing. The outer model
testing is to examine the relationship between the reflective manifest variables and their construct. Similarly, the inner
model and hypotheses are tested to make sure that among the constructs have causality relationships. According to
the testing results, the models meet the fit model criteria as required by the VarianceBased SEM. Likewise, the
hypotheses can be accepted. Furthermore, the IT value engineering concept can be developed referred to the fit model
and linked to business requirements.

15:40 Realizing the Quality of Service (QoS) in SoftwareDefined Networking

(SDN) Based Cloud Infrastructure
Kannan Govindarajan (MIMOS BERHAD, Malaysia); Kong Chee Meng (MIMOS BERHAD,
Malaysia); Hong Ong (MIMOS Bhd, Malaysia); Wong Ming Tat (MIMOS BERHAD, Malaysia);
Sridhar Sivanand (MIMOS Berhad, Malaysia); Swee Leong Low (MIMOS Bhd, Malaysia)

SoftwareDefined Networking (SDN) is a new network paradigm that virtualizes network infrastructure by decoupling
the control and data plane logic of traditional network devices, creating a dynamic, flexible, automated and manageable
architecture. SDN is implemented through a protocol known as OpenFlow that lets administrators select the path
through which data will flow through a network. Networkwide data flow control gives administrators the power to define
network flows that match the connectivity requirements of end stations and address the specific needs of discrete user
communities. For example, an administrator might select network bandwidth, path latency or other criteria as the
optimal communication path for a specific data flow. We have implemented a system called QoS Controller, QCtrl, for
programmatically attaining users' required QoS constraints in a SDN based Cloud infrastructure. QCtrl system is able
to execute in a virtual overlay network via open vSwitch (OVS), physical network infrastructure equipped with SDN
Controller, or simulated SDN environment via Mininet. In this paper, we detail i) the design and implementation of Q
Ctrl system, ii) how the network QoS for virtual machines are maintained through QCtrl, and iii) a casestudy on how
a video streaming application leverages the QCtrl system to achieve QoS in an SDN based Cloud infrastructure.

16:00 A HOS Based Spectrum Sensing for Cognitive Radio in Noise of

Uncertain Power
Agus Subekti (Indonesian Institute of Sciences, Indonesia); Sugi Sugihartono (Bandung
Institute of Technology, Indonesia); Nana Syambas (Institute of Technology Bandung,
Indonesia); Andriyan B. Suksmono (Bandung Institute of Technology, Indonesia)

A cognitive radio has cognitive capability and reconfigurability that enable it understands the context in which it finds
itself and as a result can tailor the communication process in line with that understanding. From the need of effective
utilization of unused frequency spectrum (spectrum hole), cognitive radio is used for spectrum sharing. It allows same
frequency bands to be used together by primary user and secondary user. Before transmitting, secondary user has to
ensure that its transmission will not cause harmful interferences to primary user by its sensing capability. Due to this
low complexity, energy detection is the most preferable method. This method exploits energy difference between
occupied and vacant channel condition. It compares the energy of received signal with predefined threshold. Despite
its simplicity, drawback for the application of energy detection for spectrum sensing in cognitive radio is its poor
performance in noise of uncertain power. In this paper we proposed a HOS based spectrum sensing method for
cognitive radio network that give better performance than energy detection in noise of uncertain power. The proposed
method based on distribution analysis as test statistic. The distribution of received signal traveling via wireless channel
tends to have non Gaussian distribution which will be different to the Gaussian noise. Sensing algorithm was tested
using captured DTV signal. Result shows that, compare to energy detection, our method performs well in the noise of
uncertain power even at low SNR.
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Rainfall Prediction in Kemayoran Jakarta Using
Hybrid Genetic Algorithm (GA) and Partially
Connected Feedforward Neural Network (PCFNN)
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PCFNN which has partially connected feedforward neural
network, enables us to produce a better rainfall prediction.
ANN is a part of information process system which has
similar characteristics as biology neural network. ANN has
node connected one another,and every node connected has its
own weight which later on will be updated so that can produce
optimum weight to forecast data time series, data which has
connection with the previous data. Evolutionary Algorithms
(EAs) is a part of Evolutionary Computation (EC), which is
optimum algorithms. Evolutionary Algorithms (EAs)
mechanism is inspired by biology evolution, such as
reproduction, mutation, cross-over, and selection. An
Individuals in a population has important role to get solution
on optimum matter, and fitness function to determine where
the solution “lives”.
Hybrid Genetic Algorithm and PCFNN are hybrid from
Neural Network Algorithm and Evolutionary Algorithm.
Algorithm used in evolutionary Algorithm is Genetic
Algorithm, which combine both algorithms which produce
optimum conection and weight [4,5].
In this research, Hybrid Genetic Algorithm and PCFNN
will produce connection and weight partially connected so that
can predict the rainfall in Kemayoran Jakarta for 7 days ahead.

Abstract—The weather changes easily these days, that is
difficult to predict. Yet, weather forecasting is the important and
useful thing in all aspects of life for instance, in the agriculture
field to decide the time of planting. Thus, weather forecast of rain
fall intensity particularly in region of Kemayoran Jakarta is
conducted in this research. The forecast system built uses Hybrid
Genetic Algorithm (GA) and Partially Connected Feedforward
Neural Network (PCFNN). In this research, optimum weight and
connection neural is optimized with the type of PCFNN.
Previously, it has been conducted a research using Evolving
Neural Network with all connected neural network and the result
was MAPE prediction result rainfall 38.82% or accuracy as
61.18%. Yet, based on the experiment hybrid algorithm between
GA and PCFNN, it is gained the MAPE value 35.20% or
accuracy as 64.80% with the solution of data missing value in
rainfall intensity replaced by 0 (zero) and MAPE 18.48% or
accuracy 81.52% for missing value solution in rainfall intensity
replaced by mean value.
Keywords—Rainfall; Kemayoran Jakarta; Evolving Neural
Network; Genetic Algorithm; Partially Connected Feedforward
Neural Network
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Telkom University
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INTRODUCTION

Previous years, dry and wet seasons in Indonesia,
especially in Kemayoran Jakarta could be predicted by only
using the calendar, but since the weather system is getting
uncertain and can cause disadvantages of many fields, daily
activities and many others, thus it is needed a system which
can accurately predict the weather changes. In the previous
research, it had been building a weather forecast system which
used Artificial Neural Network (ANN) with the optimum of
Conjugate Gradient, but the result from the research couldn’t
be used predict the rainfall because of the high Mean Absolute
Percentage Error (MAPE) [1,3]. On the other hands, the
research on rainfall prediction using algorithm Evolving
Neural Network (ENN) which has fully connected
feedforward neural network [3], can predict the rainfall with
MAPE as 38.82%. in this research, it is hoped that with the
implementation of hybrid Genetic Algorithm (GA) and

978-1-4799-3580-2/14/$31.00 ©2014 IEEE

II.

DATA AND METHODOLOGY

This system will be built in several stages; raw data,
preprocessing, learning using Genetic Algorithm and PCFNN
to search the most optimum connection and weight partially
connected based on evaluation conducted which produce
minimum MAPE [2], the test using connection and partially
connected weight which is gained from learning, and rainfall
prediction stage using optimum connection and partially
connected weight as described in Fig. 1.
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Genetics Algorithm and PCFNN are used. This algorithm
results in connection and optimum weight based on the fitness
value. The following is learning GA-PCFNN flowchart in
Fig.2 :

Raw Data

Preprocessing

Start

Learning GA-PCFNN
Initialization of
Chromosom

Testing PCFNN

Decoding Chromosom

Rainfall Prediction
Training Data

Figure 1. General Scheme of the System

Population in New
Generation

Feedforward Algorithm
Calculate Fitness
Values

A. Raw Data
Data is used to covers the data from temperature variable
(0C), velocity of the average wind (knots), length of sun shines
(%), air pressure (milibar), humidity (%), and rainfall intensity
(millimeter). The data is gained from Indonesian Agency for
Meteorology Climatology and Geophysics (BMKG) region of
Kemayoran Jakarta which is available from January 1st 2007
to February 29th 2012.

No

Parent Selection
Crossover
Mutation

Stopping Criteria

Yes
Stop

B. Preprocessing
Missing value can be described as “missing’ data or
information in the time of collecting data or because of the
other factors. To solve the missing value, it can be done by
erasing the data which has the missing value within, but this
way is effective if only the missing value data is a small part
from the whole data. If there is more missing value then this
procedure is not possible to do. The other solution for solving
this is by filling the missing data with center measure value
like mean.
The solution of missing value is by replacing data which
has missing value in temperature variable, average wind
velocity, length of sun shines, air pressure and humidity will
be replaced by mean from each variables yet rainfall intensity
will be solved in 2 ways: replacing the data missing with 0
(zero) or value of rainfall variable mean.
After solving the missing data, the weather data of
Kemayoran Jakarta will be normalized by changing the range
value [0…1] which is aimed to minimize the error. The
equation of normalize as follows.

Figure 2. Scheme of GA-PCFNN Learning

The explanation of Fig. 2 as follows :
Initialization of chromosome, where each individuals
chromosome in population matrix 1x196 with matrix 1x10
binary represent followed by matrix 1x4 represent real
followed by matrix 1x10 represent biner and repeated until
formed matrix 1x196, as described in Fig.3.

Figure 3. Individuals Representation

(1)
With:
Xn
Xi
MinX
MaxX

Chromosome decode, where will be formed matrix 1x196
from initial population then is decoded using direct-decode
into matrix 14x14 by taking matrix 1x14 and putting on the
first line then take next matrix 1x14 and put on the second
line, this procedure is repeated until formed matrix 14x14
which represents a connection and partially connected weight.
The following is the figure of connection and partially
connected weight, as described in Fig.4 :

= normalized data n
= actual data i
= minimum value of X variable
= maximum value of X variable

C. Learning GA-PCFNN
Learning stage is purposed in producing optimum
connection and partially connected weight. In this stage
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n
i
Ai
Ti

= the amount of data
= 1,2, … n
= i’th actual data
= i’th predicted data

E. Rainfall Prediction
The rainfall prediction is almost similar to the testing
which uses the most optimal connection and partially
connected weight gained from the training process. The data
used to predict are temperature, the average of wind speed,
sunshine duration, air pressure, air humidity, and previous day
rainfall that generates the recent rainfall. The process is
conducted for seven consecutive days, as desribed in Fig. 6.

Figure 4. Partially Connected

Connection and partially connected weight then evaluated
using algorithm feedforward to get the most minimum error
value from all connection and weight being evaluated. Fitness
value is searched from each connection and partially
connected weight using MAPE value which has already been
got from learning process. The selection of parents is aimed to
select couple parents with algorithm Roulette-Wheel which
focus on probability of fitness value. Cross-over from parents
will produce a child with new genetic variation in
chromosome yet still has the possibility to have the same gen
as the parents with the focus on cross-over probability (Pc)
given. Mutation is done to change the gen of 0 to 1 and vice
versa for connection and partially connected weight and
random change for weight based on mutation probability
(Pm). Selection of survivor is the selection where the solution
(Individuals) will survive and get in to the next generation.
The condition will stop from learning stage if it has fulfilled
the maximum Individuals evaluated.

Rainfall on the
Previous Day

Feedforward
Algorithm

Connections and Weights
Ooptimal

D. Testing GA-PCFNN
After doing the learning stage, it is gained the most
optimum connection and partially connected weight which
will be used in the testing stage using feed forward, as
desribed in Fig.5.

Figure 6. Scheme of Prediction

III.

EXPERIMENTS AND RESULTS

In this study, there are several experiment scenarios for
probability crossover, probability mutation, number of
generation, and number of populations based on table I, table
II, and table III below:

Testing Data

Feedforward
Algorithm

Rainfall Prediction

Accuracy

TABLE I.

Combination
Connections and Weights
Ooptimal

2

3

4

5

6

7

8

9

Pc

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

Pm

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1ST SCENARIOS FOR NUMBER OF POPULATIONS AND
GENERATIONS

The testing stage will result in the accuracy prediction of
rainfall in percentage (%) with this following equation (2) :

Combination
Number of
Generation
Number of
Population

(2)
With:
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Experiment
1

TABLE II.

Figure 5. Scheme of Testing GA-PCFNN

SCENARIOS FOR PROBABILITY CROSSOVER (PC) AND
MUTATION (PM) COMBINATION
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Experiment
1

2

3

4

5

1000

2000

2000

2000

2000

200

160

100

80

50
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TABLE III.

2ND SCENARIOS FOR NUMBER OF POPULATIONS AND

Scenario 5 and scenario 6 will be used to gain the most
optimal connection and partially connected weight applied
with one of the combination of Pc and Pm as provided in table
I. After having the best combination of Pc and Pm which
produces the optimal connection and partially connected
weight, there will be another test using a combination of the
number of generations and populations as follows: :

GENERATIONS

Combination
Number of
Generation
Number of
Population

Experiment
1

2

3

4

5

1000

800

625

500

400

200

250

320

400

500

• Scenario 7 will use training data up to 50% of the entire
data and the rest will consist of testing data, Pc=0.8,
Pm=0.2, as well as the maximum number of evaluated
Individuals of 200,000, with the combination as provided
in table II.

The following is the explanation on experiment scenarios
about the portion of data training-testing and the results for
each scenarios.

• Scenario 8 will use training data up to 75% of the entire
data and the rest will consist of testing data, Pc=0.8,
Pm=0.2, as well as the maximum number of evaluated
Individuals of 200,000, with the combination as provided
in table III.

A. Missing Value at Rainfall Replaced by Zero
• Scenario 1 will use training data up to 50 % of the entire
data and the rest will consist of testing data, the maximum
number of evaluated Individuals of 200,000, as well as the
combination of Pc and Pm as provided in table I.

Scenario 7 and scenario 8 will be used to get the most
optimal connection and partially connected weight applied
with the combination of the perfect number of generations and
populations from table II and table III. In this study some
experiments are conducted as to predict rainfall. The training
of GA-PCFNN generates the optimal connection and weight.

• Scenario 2 will use training data up to 75 % of the entire
data and the rest will consist of testing data, the maximum
number of evaluated Individuals of 200,000, as well as the
combination of Pc and Pm as provided in table I.

Based on all tested scenarios, there are some connections
obtained which can be categorized into 2, namely :

Scenario 1 and scenario 2 will be used in order to obtain
the most optimal connection and partially connected weight
applied with the best combination of Pc and Pm in table I.
After having the best combination of Pc and Pm which
generates the optimal connection and partially connected
weight, there will be another test using a combination of the
number of generations and populations as follows :

1. Rejected connection
Temperature
Wind Speed

• Scenario 3 will use training data up to 50% of the entire
data and the rest will consist of testing data, Pc=0.8,
Pm=0.2, as well as the maximum number of evaluated
Individuals of 200,000, with the combination as provided
in table II.

Length of Sun
Radiation
Air Pressure
Humidity
Rainfall

• Scenario 4 will use training data up to 75% of the entire
data and the rest will consist of testing data, Pc=0.8,
Pm=0.2, as well as the number of maximum evaluated
Individuals of 200,000, with the combination as provided
in table III.

Input Layer

Output L

Figure 7. Rejected Connection and Weight Partially Connected

Fig.7 shows one of the examples of connections which
only has rainfall parameter passing through hidden layer to
output layer while the other parameters are stopped at the
hidden layer causing the other parameters to have no influence
on rainfall whereas in reality rainfall is influenced by the other
parameters.

Scenario 3 and scenario 4 will be used to gain the most
optimal connection and partially connected weight applied
with the combination of the perfect number of generations and
populations from table II and III.
B. Missing Value at Rainfall Replaced by Zero
• Scenario 5 will use training data up to 50% of the entire
data and the rest will consist of testing data, the maximum
number of evaluated Individuals of 200,000, as well as the
combination of Pc and Pm as provided in table I.
• Scenario 6 will use training data up to 75% of the entire
data and the rest will consist of testing data, the maximum
number of evaluated Individuals of 200,000, as well as the
combination of Pc and Pm as provided in table I.
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2. Accepted connection

Temperature
Wind Speed

Temperature
Wind Speed

Length of Sun
Radiation

IV.

Air Pressure

Length of Sun
Radiation

Humidity

Air Pressure

Rainfall

Humidity

Input Layer

Hidden Layer

V.Rainfall USING THE TEMPLATE
Input Layer

Figure 9. The Optimal Connection from Scenario 1 – Scenario 4

Output Layer

Hidden Layer

Output Layer

Figure 8. Accepted Connection and Weight Partially Connected
TABLE VI.

Fig. 8 is considered as one of the examples of accepted
connections because besides rainfall, there are also sunshine
duration and air humidity passing through the hidden layer and
to the output layer. Minimally, there is one other parameter
goes through hidden layer to output layer, besides rainfall.
TABLE IV.

Hybrid GA-PCFNN

THE RESULT OF THE EXPERIMENT FOR SCENARIO 1 AND
SCENARIO 2

MAPE Testing

Pc

Pm

1

31.65%

0.8

0.2

2

40.47%

0.8

0.2

Scenario
3
4

Hybrid GA-PCFNN
Number of
Pc
Pm
Generation
0.8
0.2
625
0.8
0.2
800

Pm

5

14.77%

0.5

0.5

6

12.15%

0.8

0.2

THE RESULT OF THE EXPERIMENT FOR SCENARIO 7 AND
SCENARIO 8

7

MAPE
Testing
28.31%

8

18.48%

Hybrid GA-PCFNN
Number of
Pc
Pm
Generation
0.8
0.2
1000
0.8

0.2

1000

Number of
Population
200
200

Scenario 7 generates optimal connection and weight with
Pc 0.8, Pm 0.2, 1000 generations, 200 Individuals and MAPE
testing of 28.31% or testing accuracy of 71.69%. Scenario 8
generates optimal connection and weight with Pc 0.8, Pm 0.2,
1000 generations, 200 Individuals, and MAPE testing of
18.48% or testing accuracy of 81.52%. Based on the result on
table VII, the experiments reach optimal connection and
weight with Pc 0.8, Pm 0.2, 1000 generations, 200
Individualss, and MAPE testing of 18.48% or testing accuracy
of 81.52%. The optimal connection is as follow in Fig. 10 :

Number of
Population
320
250

From table V above, Scenario 3 generates optimal
connection and weight with Pc 0.8, Pm 0.2, 625 generations,
320 Individuals, as well as MAPE testing of 35.67% or testing
accuracy of 64.33%. Scenario 4 generates optimal connection
and weight with Pc 0.8, Pm 0.2, 800 generations, 250
Individuals, and MAPE testing of 35.53% or testing accuracy
of 64.47%. Based on the result on Table V, the experiments
creates connection and partially connected weight with Pc 0.8,
Pm 0.2, 800 generations, 250 Individuals, and MAPE testing
of 35.53% or testing accuracy of 64.47%. The optimal
connection described in Fig. 9.
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Pc

Scenario

THE RESULT OF THE EXPERIMENT FOR SCENARIO 3 AND
SCENARIO 4
MAPE
Testing
35.67%
35.20%

MAPE Testing

TABLE VII.

From table IV above, Scenario 1 generates optimal
connection and weight with Pc 0.8, Pm 0.2, as well as MAPE
testing of 31.65% or testing accuracy of 68.35%. Scenario 2
generates optimal connection and weight with Pc 0.8, Pm 0.2,
as well as MAPE testing of 40.47% or testing accuracy of
59.53%.
TABLE V.

Scenario

From table VI above, Scenario 5 generates optimal
connection and weight with Pc 0.8, Pm 0.2, and MAPE testing
of 14.77.65% or testing accuracy of 85.23%. Scenario 6
generates optimal connection and weight with Pc 0.8, Pm 0.2,
and MAPE testing of 12.15% or testing accuracy of 87.85%.

Hybrid GA-PCFNN
Scenario

THE RESULT OF THE EXPERIMENT FOR SCENARIO 5 AND
SCENARIO 6

Temperature
Wind Speed
Length of Sun
Radiation
Air Pressure
Humidity
Rainfall
Input Layer

Hidden Layer

Output Layer

Figure 10. The Optimal Connection from Scenario 5 – Scenario 8
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research. The authors would like to thank Indonesian Agency
for Meteorology, Climatology and Geophysics (BMKG) for
sharing information and supporting data.

Based on the training of GA-PCFNN in accordance with all
testing scenarios, there are various partially connected
connections, the connections explain that rain is not only
absolutely influenced by all weather parameters such as
temperature, wind speed, sunshine duration, air pressure,
humidity and rainfall, but rain can also be influenced by
several parameters and it is absolutely influenced by the
condition of the previous day rainfall.
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