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July 2016

Chairman . Professor Shattri bin Mansor, PhD
Faculty . Engineering

The general practice of Halal concept in the logistic process has highlighted a number of
doubts on the reliability of the Halal goods in every stage of the process, which one of
them is the transportation operations. While undergoing the transportation process, Halal
goods have the tendency of being contaminated, loss of track and chain breakage due to
lack of real time traceability system to execute the monitoring process. Typically, there
are a number of tracking systems that enable one to monitor the movements of a certain
product, but all of them are too general and contradicting the rules set out by the shariah
law in managing the Halal product. This study presents a merged traceability module of
GPS tracking system technology with geofence algorithm, entitled the Halaltracer. The
significance of Halaltracer traceability module is that it mainly benefits in providing
automatic detection on the spatial activity undergone during the shipment process of the
Halal goods. The system is able to identify the possibility of cross contamination by
examining the vehicle stoppage via geofence technique. The existing geofence technique
was upgraded by integrating spatial, temporal and speed rule in the ray casting algorithm
used for this technique. As soon as the vehicle is on the move, the tracker will be
stimulated, and the stopping location of the vehicle is being inspected, whether it is
within the geofence area or otherwise. User will be notified by receiving an email, while
the report current and past track can be viewed via web based visualization interface with
Google Map as base map. The verification and simulation report illustrate that the
module and improved algorithm has successfully been executed to deliver a report of
tracking that is in accordance with the requirements of administering Halal goods. A
comparison of performance and result of the geofence technique and Family Locator
application, developed by Sygic, was made. A user acceptance test has been
implemented and most of the respondents agreed that this module will benefit the Halal
logistic provider in providing data on real time traceability. Due to its significant
function, whereby a conversion of manual procedure into a web based module is



necessary, this module will be effective and brings benefits to the authorities, Halal
logistic service providers and also users.
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Praktis umum konsep Halal dalam proses logistik telah menimbulkan beberapa keraguan
tentang kebolehpercayaan barangan halal di setiap peringkat proses, yang mana salah
satunya adalah operasi pengangkutan. Semasa proses pengangkutan dijalankan,
barangan Halal mempunyai kecenderungan untuk tercemar, kehilangan pengesanan dan
terputus rantaian kerana kurangnya sistem pengesanan masa nyata untuk melaksanakan
proses pemantauan tersebut. Sebelum ini, telah terdapat beberapa sistem pengesanan
yang membolehkan seseorang untuk mengawasi pergerakan sesetengah produk, tetapi
kesemuanya adalah terlalu umum dan bertentangan dengan peraturan yang ditetapkan
oleh undang-undang shariah dalam pengurusan produk halal. Kajian ini membentangkan
modul teknologi sistem pengesanan GPS yang digabungkan dengan algoritma geopagar,
yang dinamakan sebagai Halaltracer. Modul Halaltracer merupakan modul pengesanan
yang dapat memberi manfaat dalam menyediakan pengesanan automatik kepada aktiviti
spatial semasa proses penghantaran barang Halal. Sistem ini dapat mengenal pasti
kemungkinan pencemaran silang dengan memeriksa lokasi kenderaan berhenti
menggunakan teknik geopagar. Teknik geopagar yang sedia ada telah dinaik taraf
dengan mengintegrasikan, peraturan kelajuan, masa dan spatial ke dalam algoritma ray
casting yang digunakan untuk teknik ini. Sebaik sahaja kenderaan itu bergerak, alat
pengesan akan dirangsang dan lokasi kenderaan itu berhenti akan diperiksa, sama ada
dalam kawasan geopagar atau sebaliknya. Pengguna akan dimaklumkan dengan e-mel,
manakala laporan semasa dan laluan boleh dilihat melalui antara muka visualisasi
berasaskan web dengan Google Map sebagai peta asas. Pengesahan dan laporan simulasi
menunjukkan bahawa modul algoritma telah berjaya dilaksanakan untuk menyampaikan
laporan pengesanan yang selaras dengan keperluan dalam mentadbir barangan Halal.
Perbandingan prestasi dan hasil daripada teknik geofence dengan aplikasi Family
Locator, yang dibangunkan oleh Sygic, telah dibuat. Ujian penerimaan pengguna telah
dilaksanakan dan kebanyakan responden bersetuju bahawa modul ini akan memberi



manfaat kepada pembekal logistik halal dalam menyediakan data pada masa pengesanan
sebenar. Oleh kerana fungsinya yang ketara ini, di mana penukaran prosedur manual ke
dalam modul berasaskan web adalah perlu, modul ini akan berkesan dan membawa
manfaat kepada pihak berkuasa, pembekal perkhidmatan logistik Halal dan juga
pengguna.
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CHAPTER 1

INTRODUCTION

1.1 Background of study

Along with the speedy growth of the country, Halal now is regarded as not just a way of
life but it is a global industry. The increasing of global need for Halal products and
services has driven for the evolution of many Halal systems since early 2000 (Ibrahim,
Kamaruddin, & Shabudin, 2012). According to Golnaz et al., (2010), the demand of
Halal products has now extend globally including non-Muslim consumer due to
awareness of humane animal treatment and perception that Halal products are healthy
and safe. Halal, opposite to Haram, is a Quranic term that means permitted, allowed,
lawful or legal (Bahrudin et al., 2011; Tieman, 2013).

Malaysia, with a Muslims population density of 61.3% from 28.3 million residents as of
2010, is a country that extensively practices the Halal industry (Department of Statistic
Malaysia, 2015). As Halal is extending throughout the supply chain, many doubts about
reliability have arisen of various views including the food and logistic industry itself,
directing to the opening move to verify the logistics operations in accordance with Halal
standard (Othman et al., 2009; Tieman, 2013). The Malaysian government has offered a
number of initiatives to support the development of Halal logistics in the country.
According to Tan et al., (2012), in 2010, Standards on Halal Logistics, MS 2400: 2010
has been enacted which covers on the Halal transportation and ICT requirement for
controlling Halal. These standards state that the organization has to establish and apply
a traceability system that allows the identification of inbound goods and freight for the
processing stages in the transportation chain service, details of suppliers and record of
the distribution route for delivering Halal goods.

The integrity of Halal products depends on the performance of logistic service
management (Tan et al., 2012). Logistic plays an important part in building a reliable
Halal industry. Tieman, (2006) in his study mentioned that the protection of Halal status
can be ensured by proper transportation, storage, and handling with supply chain until
the products had arrived the final destination. Logistic service management acts as a
medium to collect, consolidate, storage handling, value added, track and trace and
control shipment.

Logistic plays important roles in ensuring the Halal status of the goods are always
protected (Tan et al., 2012). Previously, consumers only concerned about the aspects of
Halal goods in terms of its preparation and ingredients (Jaafar et al., 2011). Recently,
consumers had realized that the quality of Halal goods has to be covered from farms to



fork, which includes the sources of raw materials, manufacturing, transporting, storing
and handling (Tieman, 2011; Omar et al., 2013).

Managing Halal transportation is not the same with conventional transportation usage.
Halal transportation has to follow the “shariah” rule to avoid any “syubhah” activity
that will risk the goods it carries in becoming non-halal. Many issues and challenges
arise in maintaining and managing the Halal transportation. Some of them are the issue
of proper segregation, the risk of contamination, lack of information sharing and no real
time tracking system available in monitoring Halal goods movements. The halal
products cannot be mixed with other non-halal product during the transportation process
(Tan et al., 2012). This is due to the various situations and circumstances which might
lead to risk that will affect the Halal status of the goods.

Tracking and tracing of shipments are essential in manufacturing firms in terms of
customer service and for managing logistic network efficiently (Shamsuzzoha and Helo,
2011). In the logistic supply network, global industries are facing a huge problem in
dealing with tracking and tracing their shipments. The problem is loss of track among
production, delivery and distribution in the logistic supply chain. During the logistic
process, Ming, (2006) found that the shipment was facing information integrity risk.
Information integrity describes about the reality it present, covering the aspect of
accuracy, consistency and reliability (Ming, 2006). This leads to customer dissatisfaction
to their service.

This study presents a real time traceability module called Halaltracer, which allows the
logistics service providers and authorities to monitor the activity that occurs during the
delivery of Halal products. This module provides route information and with little
improvement on the existing geofence technique, the vehicle stopping area can be
checked and alert will be issued in an event where the vehicle had stopped at an unknown
area. The server has been programmed to connect with the global positioning system
(GPS) tracker device which periodically obtain and send its positional data to the server.
This allows the Halal operator to get real time information logs on the movement of the
vehicle. The application focuses on reporting the current location of the vehicle with the
integration of stoppage report to check whether or not the vehicle is in Halal’s geofence
area. An alert will be sent via email and report of current and past track can be view via
web based visualization interface with the Google Map as base map. This module is
expected to solve the traceability problem proposed by the government by simply
converting the manual method into an automatic method to ensure the integrity of the
halal product.



1.2 Problem statement

Muslims want assurance on the products they consume, whether it is in compliance with
the Islamic principles or not (Tieman, 2011; Batu and Regeinstein, 2014). Maintaining
Halal performance during transportation is the biggest challenge in the Halal industry
(Jaafar et al., 2013). Conventionally, the control of Halal logistic industry was done
manually without a real time track and trace system (Tan et al., 2012). Development of
ICT has been seen as a good platform in handling problems regarding the Halal logistic.
However, the implementation of ICT usually requires a high investment. Therefore,
only a small number of organizations are participating in applying ICT in Halal logistic
industry. A study done by Tan et al., (2012) shows that some logistic service provider
used radio frequency identification system (RFID) technology which is expensive and
closed-circuit television CCTV has limited coverage area. Some of them had already
implemented GPS in their system, but the data retrieve is not in real time mode.
According to Tieman (2013), the implementation of the Halal logistic system should not
significantly increase the cost of Halal products as it is a necessary requirement in the
halal logistic system. Moreover, some of the logistics service providers worry that the
introduction of ICT in the halal logistic system is complex and that their employee might
not be familiar with it. Thus, a real time, user friendly combined with a low-cost module
must be developed to overcome this problem.

The existing conventional tracking system is different than the Halal tracking system
because it is too general and conflicting the prescribed “shariah” aspects. Tan et al.,
(2012) added that even though the traceability system has been used by some logistic
service provider (LSP), however, it only covers when the goods are in receiving stage
process. The verification made only covers on Halal status and cargo labelling. Based
on audit checklist referred to Jabatan Kemajuan Islam Malaysia (JAKIM), Majlis Ulama
Indonesia (MUI) and Western Australia Halal Authority (WAHA), it was found that the
checklist on Halal transportation aspect is too general and only little focus was given for
this aspect.

During the handling process, the goods are exposed to the problem of being in direct
contact with non-Halal goods (Omar et al., 2013). To overcome this problem, specific
procedure is required for handling the supply chain of the goods. However, according to
Syazwan et al., (2013), Malaysia is still in the early stage of applying the halal supply
chain. A study done by Anir et al., (2008) stated that the halal LSP has yet to implement
a real-time tracking system for halal logistic transportation. This can be proven by
interviews conducted with JAKIM in 2014. According to JAKIM, up until now,
Malaysia still does not have a specific halal tracking system for halal logistic.Based on
the case study conducted on three LSP in Malaysia, Jaafar et al., (2013) conclude that it
is very hard to preserve the halal performance due to lack of information sharing between
Halal operators.



Zailani et al., (2010) states that there is no specific method to identify the origin of those

goods which cast a big doubt on whether the goods actually came from the same place
as stated on the packaging labels. This is because when goods are transferred from one
place to another, the chance of supply chain breakage is even higher especially if the
other party did not practice Halal supply chain. Halal supply chain is only guaranteed
when goods are in their custody. This situation will become more uncontrollable when
the goods have reached small retailers where there is no control and monitoring being
carried out. Therefore, to overcome this problem, a module for controlling and
maintaining halal performance should be established to ensure that the supply chain is
always connected, and halal goods status is still maintained.

This matter is supported by Tan et al., (2012) based on several case studies conducted
whereby some of LSP were still using manual systems for halal logistic and some of
them intended to apply the existing ICT for tracking and tracing. Each LSP used their
own initiative to create the tracking system based on the standard enacted by the
government, which is the tracking method is not similar to each other. Therefore, it is a
must for the government to have a standardized halal tracking system for monitoring the
transportation aspect of the Halal goods to ensure the halal status of the goods is
maintained and at the same time facilitate the LSP and operator in handling and sharing
the information about the halal goods.

The main element considered in protecting the Halal status is by segregating the Halal
from Non-Halal goods to avoid cross contamination from occurring. During
transportation process, there will always be uncertainties on several subjects such as the
content of the container. Basically, only the manufacturers know the content of the
container. Upon transferring and transiting the goods from one destination to another,
the information would no longer exist. The retailers would also face the same issue where
questions of the origin of the products and who are/history of the immediate suppliers
remain unknown. Since the logistic companies do not merely work within the Halal
logistic, therefore, there will be doubt on whether the product was segregated or handled
fully according to Islamic principles.

Tan et al., (2012), in his study stated that among the cause of cross contamination to
occur are caused by sharing a container. According to Jaafar et al., (2011), in an
interview session conducted on LSP in Malaysia, they found that the containers used
came from around the world and they could not identify the previous contents of the
containers. Therefore, before loading the goods for the next delivery, they perform a
‘Samak’ process.

During the transportations many possible events which lead to cross contamination that
will make Halal goods become non-Halal. The problem will take place when the vehicle
transit or stop to the place that operates non-halal goods or mix together the halal goods
with non-halal goods in a container. This problem is integrity problem where cannot be
controlled by the government since it depends on the LSP’s integrity itself.

4



Contamination risk can also occur due to several factors like if the goods are mixed with
hazardous goods or exposed to the hazardous environment. For example, in the poultry
supply chain, most of the problems and losses during transportation process come from
the pre-slaughter process. Therefore, Omar et al., (2013) in her study has gained some
Halalan Toyyiban Critical Control Point (HTCCP) related to transportation of poultry
supply chain. HTCCP is intended to identify any potential contamination and risk of
Halal goods to be non-halal throughout the supply chain process.

According to a study conducted by Omar et al., (2013), it was found that among the
HTCCP identified is a problem regarding proper storage of chickens inside vehicles. The
chickens should be ensured to not mixed or contaminated with dangerous non-halal
goods. Dedicated transportation, which is “shariah” compliant, is proposed to be used
for reducing the risk of potential contamination. Apart from that, when the chickens
have reached their destination either at loading bay or retailer site, proper storage should
be provided. Thus, areas that are not halal should be placed away from areas of halal
goods. Based on the emerging issues, the integration of tracking system with geofence
technique is an ideal solution to solve this issue. This module is ideal because of its
capability to monitor vehicle movements and identifies the routes taken and visited areas
in order to spare it from going to the non-halal goods areas which can possibly cause
contamination and make halal goods become non-halal.

The geofence method was found to be a suitable way to opt for the stoppage
matter/problem during the transportation process due to its convenience in providing
accurate information on each movements of the vehicle. The existing technique was only
to provide an alert and information when the vehicle enters or exits the geofence. In the
case of Halal traceability, it is essential to monitor the movement of products
specifically. This can be done by monitoring the stoppage location either it is a Halal
location or an unknown location as well as the duration for each stoppage. However, the
existing technique is not in detail but merely covering the general aspects. Therefore, a
specific rule needs to be integrated with this geofence method in order to obtain precise
and detail t racking.

1.3 Objectives

The general objective of this research is to develop web based real time traceability
module with improvement in the Halal component aspect. The specific objectives are:

a) To determine requirements and parameters needed for adapting the Halal
transportation procedure into real time web-based traceability module.

b) To develop web-based GPS tracking system using GPS tracker based on the
propose framework.

c) To implement geofence techniques with rules in the GPS tracking system which
can cater potential problem arise during the Halal transportation process.



1.4 Significance of Study

Based on a study conducted by Tan et al., (2012), apparently, the LSP also interested to
apply the traceability system which includes several technological components that are
appropriate and compatible for Halal transportation. Among them are the locations
tracking system which can identify the Halal goods delivery process. In addition, LSP
also interested in using a system, which can provide information about the goods they
had sent and received. In this case, the information they want are in terms of Halal goods’
latest location, origin and destination of the goods, the contents of the container and any
events that occur during the transportation process.

This halal traceability module can assist in providing information not only in Malaysia
but also at the global level. During transportation process, the consignee can track the
location of the container and the vehicle carrying the goods. As for the consignors, they
can also identify current location of the goods and the said module is able to provide
with them direct information on suspicious event that may occur during the delivering
process. Real time traceability module will be able to ensure the traceability of Halal
goods during the delivery process. This module will help the producers, manufacturers,
LSP, retailers and consumers in guaranteeing that the goods are always halal. By
providing real time view for the entire module, it will provide direct information on
suspicious event occuring during the delivery process. This module also believed to
facilitate the handling and control of halal goods movement and thus can replace the
manual system used previously.

Using a fast and reliable communication technology like global system for mobile
communication and general packet radio service (GSM/GPRS), information sharing can
be done between each operator along the supply chain. This can reduce the possibility
of chain breakage. On behalf of the government, it will facilitate the process of auditing
and verification. When the authorities perform the auditing or checking, they can easily
ask for evidence based on the database system. In addition, this also allows the halal
operator to provide a proper documentation for halal transportation part of their products.

In order to fulfil the requirements of Halal logistic, this study develops a real time module
using merged methods of GPS and advancement in the geofence technique. Geofence is
a feature that is programmed into the GPS or other devices such as RFID to define
geographical boundaries (Kjaergaard et al., 2012). Geofence function by activating the
trigger when the set device enters or exits from the areas gazetted as geofence area by
the administrator. Alert in the form of SMS or email will be sent to the user depending
on the rule set by the administrator (Jung et al., 2013). Based on the issue arose in the
field of halal logistic, the existing geofence technique algorithm was added with a rule
which is able to check spatial, temporal, and speed attribute of the geofence. This rule
works by checking the spatial information of the stoppage location and only check it
when the saidvehicle is in static mode (speed= 0) and at the specified range of time. This
technique was intended to filter out the location of stoppage vehicle either it was in a



halal location or not and at the same time could reduce false alert in each time the vehicle
stops.

The use of open source software and database helps in reducing the cost of the module.
Moreover, the GPS was found to be a good system with low cost compared with RFID
technology. By using GPS, the Halal goods location and its point of origin will be known.
The database will provide the tracing information of immediate suppliers and the details
of the products from the beginning. Overall, this module will increase consumers trust
the validity of halal of a certain product due to an increasing amount of information about
the logistic process.

15 Scope and Limitation of Research

In this study, the Halal data and information was acquired through the JAKIM halal
directory website. The data retrieve was the location of the Halal premise in terms of
address. Locational data in terms of coordinate cannot be acquired since it is not
available yet in JAKIM database. Therefore, for this study, the process of adding the
Halal location was done manually by searching for the address.

Due to time constraint and limited access, the module was tested and simulated by using
a car. The car was attached with a GPS tracker device and different situations were tested
such as when the car stopped at a Halal place and when the car stopped at an unknown
place. The tests were done multiple times to ensure the competency of the module and
able to give the desired result.

There are many types of software available for in order to develop the module which are
either commercial or open source software. Since costing has been an issue when the
LSP yearn to implement a new system, therefore, this study tries to minimize the cost of
developing the module by using open source software. The module uses MySQL
database which are freely available for storing the data, PHP as server site scripting
language and HTML and JavaScript for client-side scripting language.

The logistic process covers on a wide aspect including transportation, warehousing,
packaging and retailing. This study only focuses on the aspect of transportation where
spatial analysis can be done in this field.



1.6 Outline of Thesis

This thesis is organized into five chapters. The first chapter is the introduction chapter,
chapter two is for literature review, chapter three for methodology, chapter four for
results and discussion and lastly, chapter five is the conclusion and recommendations.

In chapter one, the background study and the problem arise in the field of study is clearly
described. In this chapter, the objective, significance of the study and scope of research
are also explained.

Chapter two consists of a literature review that presents the issue and challenge on Halal
transportation. It also reviews the government requirements, the differences of
conventional tracking system compared to the halal tracking system, technology used in
product traceability, and spatial analysis using geofence technique.

Chapter three presents the methodology of the research and the development of the
Halaltracer tracking module. It consists of requirement analysis, hardware and software
specification, database design and construction, setting up and connecting the GPS to
server, web-based system development, geofence algorithm and geofence rule applied
in the algorithm.

Chapter four demonstrates the prototype of the Halaltracer module. It is divided into two
sections which are a section for general interface and details on GPS tracking section.
Analysis and report of simulation are also described in detail here with some discussion
on it.

Chapter five is a conclusion chapter where the study is being concluded and
recommendations for future work are made.
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