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ABSTRACT

Article history:

E-commerce has grown exponentially over the years. The growth has been
characterized by strong consumer demands and the increasing number of
various products available online. This in turn creates a logistical problem
and a high demand for an efficient courier service to support the growing
markets. It is very important for courier service provider that the delivery of
the parcel is being done as fast as possible. One of the courier service’s vital
and most crucial business process is in the last mile parcel delivery. This is
where an efficient delivery service will be of utmost importance. An efficient
system needs to be developed in order to facilitate the interaction between
the courier service provider and consumer to precisely determine the optimal
route for the parcel delivery. In this paper, an Android-based application
system for courier service management with last mile route tracking module
is developed. It is a mobile application that eases the courier delivery
personnel in finding their way to deliver the parcels to the customer’s
doorstep. The application will guide the courier personnel to get a list of
courier data such as address and contact information and then navigate them
to the selected customers’ addresses based on traffic data retrieved from
Google Maps API. It will choose the best route to the address and notify the
customers before arriving so that the customers are ready to receive the
parcel. This last mile route tracking for parcel delivery will provide the basis
for an efficient courier service system.
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1.

INTRODUCTION
Nowadays, e-commerce stores have been mushrooming thanks to the shift in consumers behaviour
as more and more shoppers prefer to shop online. Recent statistics show that Malaysia boasts a 15.3 million
online shoppers constituting 50 percent of the population and 62 percent of mobile users shop online [1]. The
rise of online shopping requires the modernisation of the parcel delivery services especially in the last-mile
delivery [2-4]. Currently the last-mile delivery service, especially of parcels, is getting a great deal of
attention in the media and from customers as well as investors around the world [5-8]. In Malaysia, the
number of Courier Service Companies has been increasing to support the need for the parcel delivery
services. As of 1st Quarter of 2017, a total of 122 Courier Service licenses have been issued by the Malaysian
Communications and Multimedia Commission (MCMC) [9].
In Courier Service System it is crucial that the parcels arrive on time at the destination to the
satisfaction of the customers. In order to ensure the fastest delivery of parcels to the customers, it is required
to find the fastest route with minimum traffic from the point of delivery to customer destination. At the same
Journal homepage: http://iaescore.com/journals/index.php/ijeecs
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time the customers should be informed of the delivery time on continuous basis or in a suitable time period.
Responsive communication between these two parties will definitely improve courier service efficiency and
customer satisfaction. The purpose of the research is to develop a framework and android application that can
help in building the platform for more intelligent parcel delivery system by combining the use of the current
communication technologies such as GPS, Waze, Android tools and cloud services. It will help the courier
service systems to intelligently manage the parcel delivery process and to deliver the parcels at a convenient
time to the customers.
Based on traffic data obtained in a survey done by Malaysian Communications and Multimedia
Commission (MCMC), courier traffic data shows an increasing trend in the past two years as shown in Figure
1 [10]. Thus, this application must provide navigation service for the courier personnel to efficiently dispatch
and deliver the parcels. Based on the system that is now available, they usually have to navigate themselves
to the customers’ addresses and have limited ways to determine the fastest route.

Figure 1. The number of Courier Traffic and Courier Vehicle in Malaysia

Traditionally, parcel delivery service only focus on Business to Business (B-to-B) market sector.
However with the explosive growth of e-commerce, Business to Consumers (B-to-C) and Consumers to
Consumers (C-to-C) market sector also started to expand rapidly [11]. As a result, courier service providers
rapidly expand their network and implement a system to facilitate the logistical problems between the
terminals/warehouses. Although the service providers invest heavily in expanding the network, the last mile
parcel delivery service however, suffers from low service quality. This is due to the last mile delivery service
still follows the the old B-to-B methods where low-frequency big logistics are the norm. In B-to-C and C-toC market, the parcels are often high-frequency and small logistics [12-14].
In improving the parcel delivery service, an automatic parcel delivery system was discussed in [15].
However, the system only focusing on the task of transporting the parcel from the warehouse’s rack to the
delivery vehicle using a transport robot. Mckinsey & Company extended the idea of autonomous last mile
parcel delivery using drone and Automatic Guided Vehicle (AGV) [16]. However, as of now the cost of
implementing such system outweight the benefit. In this paper, we are proposing a more practical approach
that would improve the service quality by developing a systematic Internet of Things (IoT) based application
using mobile device and cloud services. The proposed cloud service could also be easily used to provide a
better user’s experience for the consumers to track and interact with the delivery service provider to avoid
unnecessary hassles.

2.

APPLICATION DEVELOPMENT
The project development consists of several stages with the objective of providing a comprehensive
route tracking courier service that would increase the courier service efficiency in terms of cost and customer
experience. The application server integrated with database system is developed to support online
adminstration system. The Android-based application is developed in an Android Studio platform [17, 18].
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The navigation function for the application is based on Google Maps or Waze API while the alert or
notification function will be sent using SMS (Short Message System) or social media platform such as
Telegram or even email service. All of these functions are integrated with the database of the customers’
parcels information in the administration system.
2.1. System Framework and Architecture
The system framework and architecture provides the broad overview of the system as well as the
workflow of the application as shown in Figure 2. This diagram shows the system’s interconnection between
each module and the platforms that will be used in each of the system’s components.

Figure 2. The framework of the system development

From the framework, there are several components or modules that must be developed. Back-end
service such as parcels and user information management, route management and application provisioning
would be developed as a Software as a Service (SaaS) on the cloud platform. The SaaS framework is a
platform where all the components would converged and managed to facilitate the entire system operation. It
would be able to handle the requests and responses from the system administrator, courier service provider
and customer application. The Android-based mobile application needs to be developed for both the courier
service and the customer. In this paper only the web-based application for the administrator and Android
application for the courier personnel would be discussed.
2.2. Web-based application for system administrator
The web-based application for parcel management system is hosted on the application server to
provide a key functionalities to track the current inventory and status of the delivery as well as to compile the
statistical data on delivery. Figure 3 shows the overview or layout of the system with the tools that are used
for each module development. The management of the parcels, customers and courier information are
required in order to make them available to the relevant applications in a logical manner.
The system architecture for this Android-based mobile route tracking application is based on four
(4) major modules as shown in Figure 4. Mobile User Interface (UI), Control Unit, navigation (Google Maps)
API and customers database modules. Each modules plays an important role and defines a specific function
in the overall application and system. In particular, the web-based service uses Node.js and PHP framework
to provide the service together with MySQL database management system. For mobile application
development Android studio with Android SDK is used.
Development of android-based apps for courier service management (A. Mohd)
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Figure 3. The layout of the system and the tools used

Figure 4. System Architecture for Route Tracking Application

Mobile User Interface (UI) will enable courier personnel to scan Quick Response (QR) code of
parcel that they wish to deliver. The database will response to the query and provide required information
such as customer mobile contact number and address or drop-off point for the parcels. The control unit will
control the communication between every modules and make decision to convey appropriate information to
all modules in the system. The database module as the integral storage system will store and provide
information needed by the courier personnel. Basically, it stores the customers mobile contact numbers,
addresses or drop off points and also tracking or order number for the parcels. The Google Map API is used
to provide efficient route to the customer location and real time location of the courier personnel. The
integration of the whole modules will provide a very efficient system for the last mile route tracking courier
delivery service.
The devices used in the project are mainly an Android-based smart mobile phone and a computer
platform. For the transport communication protocol, it mainly uses cellular data network for better coverage
with a reliable connectivity.
2.3. Development of Android Application
Android Studio is an integrated development environment (IDE) that is available for free in its
website [19]. It is designed specifically for Android software development and is built on top of JetBrains’
IntelliJ IDEA software. The software is available on three (3) different computer operating system (OS) that
is Microsoft Windows, MacOS and also Linux based OS.
The coding is done in Android Studio environment as the software has a lot of dedicated tools to
support the functions required with an arranged code structure. In the development process, the files that have
to be included to create and design a functioning Android UI are Extensible Markup Language (XML), Java
and Android Manifest files. Each of these files have their own function in the implemented application. The
XML file can be used to design the UI for each and every page of the created mobile application such as
button, textbox, text editor etc. In Java file, the function of each button in the XML file is determined and
established before it can be linked to other functions in another page. Android Manifest file is needed just
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once for the whole application with the function to allow usage permission and to inform the specified
requirement in the application.
The minimum SDK chosen for this particular project development is Android 4.4.2 [20]. Figure 5
shows the whole flowchart for Android-based application for the courier service provider. Each personnel is
given individual account to access the system in order to retrieve the parcel information for the customers in
the database. After logging to the system, the route to the destination will be managed by the Navigation
Module. It will be integrated with Google Map API and suggest the shortest path to the customer address [21,
22]. The tracking service would handle the request from the courier application to update the status of the
parcel and track its progress.

Figure 5. Flowchart of the Android-based Application

At the same time the Messaging module will send Short Messaging System (SMS) alert to the
intended customer to inform the delivery of the parcel. This module will work with Android SMS API
function to do the task of messaging [23]. This module is responsible to handle the communication (such as
alerts and messages) between the system administrator, courier and customer. Upon receiving the alert, the
customers may reply via SMS on their availability. They may directly inform the courier personnel for rescheduling using the same application if they are not available to receive the parcel. The parcel and courier
status may be monitored by the administrator in real time through web-based management system.

Development of android-based apps for courier service management (A. Mohd)
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3.

RESULTS AND ANALYSIS
As described in the previous sections, the main parts of the overall system are the web-based
application management for the system administrator and Andriod-based application for parcel and route
tracking. The web-based management system will provide the back-end service for parcels and customers
information management. It will be integrated with the Android application that will be used by the courier
service personnel that are resposible to deliver the parcels to the customers.
3.1. Back-end Software As a Service (SaaS)
The back-end web-based application management system that have been developed for this
application can be accesssed through website http://iotcourier.com/. This website is the integrated platform
for the parcel and customer databases and the Android application.
The database “iotcouri_Ecourier”, includes three (3) tables called “employee”, “parcel” and “user”.
In these tables, the parcel initial information was inserted to store the database for the parcel. It was stored in
mySQL database for data retrieval via RESTful Application Programming Interface (API) [24].
Figure 6 shows the sample customer and parcel data in the system. It is managed by the courier
service administrator to keep track of the parcels in and out of the system.

Figure 6. The list of customer and parcel information

Figure 7 shows the main landing page for the developed web-based Courier Management System.
There are three (3) options available: the Track Courier for the customers to track the courier that they have
ordered or will be receiving, the Employee Login for courier personnel login for courier check-in, and the
Admin Login for administrator login access for managing the system.

Figure 7. Courier Management System

Figure 8 shows example of the list of all available inventories that are stored in the system database.
This allow the administrator to track the current inventory and current status of the delivery. This page will
compile a statistical data (dashboard) on the delivery by giving and receiving alert from the courier personnel
and customers.
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Figure 8. An example of the list of parcels information in the system

3.2. E-courier Android Application
The E-courier Android application will be integrated with the database in the main system. This is to
ensure the information of the parcels will be recorded properly and syncronized within the back-end system.
This Andriod application consists of four (4) main functions namely Parcel Info, Courier Navigate, and Send
Message. Each of these function plays an important role in ensuring the smooth interaction within the system.
Figure 9 shows the application selection page for the main functions.
Figure 10 shows the courier navigation page that will be automatically activated when Courier
Navigate button is clicked. In this interface, the destination address will be fetched and the Estimated Time of
Arrival (ETA) to the destination will be calculated based on the distance shown in the Google maps [25].
Figure 11 shows the SMS alert message that will be sent to the customer. The ‘Customer’ text will
be automatically replaced by the customer’s name and the message will include the estimated time that the
parcel would arrive.

Figure 9. The application selection page

Figure 10. Courier navigation page

Development of android-based apps for courier service management (A. Mohd)
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Figure 11. Example of SMS text to the customer

4.

CONCLUSION
The platform for back-end courier management system with Android-based route tracking system
for the last-mile courier service has been developed. The web-based management system developed will ease
the management of courier service and support more efficient last mile parcel delivery service. The Androidbased application system is integrated with the management system to help the courier service personnel in
navigating to the customers address and facilitating the communication between the two parties. This system
definitely useful in helping the courier service to provide better delivery time for customers and better
communication with the customers.

ACKNOWLEDGEMENTS
The authors wish to express their gratitude to Ministry of Higher Education (MOHE), Malaysia and
Research Management Center (RMC), Universiti Teknologi Malaysia for the financial support of this project
under GUP research grant no: Q.J130000.2523.19H25.

REFERENCES
“Internet Users Survey 2017 by Malaysian Communication and Multimedia Commission Commission,” 2017.
“Malaysia’s
online
sales
in
2020
to
beat
analyst
projection,”
2017.
Available
at
https://www.skmm.gov.my/media/press-clippings/malaysia-s-online-sales-in-2020-to-beat-analyst-pr.
[3] A. Nordin, et al., “Six Main Innovation Issues: A Case of Service Innovation of Postal and Courier Services in
Malaysia,” Journal of Technology Management and Business, Universiti Utara Malaysia, 2014.
[4] H. L. Yee, et al., “Measuring Customer Satisfaction in the Parcel Service Delivery: A Pilot Study in Malaysia,”
Business and Economic Research, vol. 1, 2011.
[5] “UK parcel delivery sector modernises to meet rise in online shopping,” 2017. Available at
https://www.ft.com/content/bb5576e4-8f72-11e5-a549- b89a1dfede9b.
[6] M. Joerss, et al., “Parcel delivery: The future of last mile,” Travel, Transport and Logistics Reprt, McKinsey &
Company, Sep 2016.
[7] Y. Han, “Study on Application of Internet of Things in Express Delivery Services Industry,” Advanced Materials
Research, vol. 933, pp. 729-733, 2014.
[8] J. Karcz, et al., “Improvement In The Quality of Courier Delivery,” International Journal for Quality Research,
vol. 10, pp. 335-372, Jun 2016.
[9] “Malaysia-Express Delivery,” 2017. Available at https://www.export.gov/article?id=Malaysia-Express-Delivery.
[10] “2017 Postal and Courier Service, Malaysian Communication and Multimedia Communication,” 2017. Available:
https://www.skmm.gov.my/media/announcements/2017-postal-and-courier-services.
[11] J. Aranko, “Developing the last mile of a parcel delivery service concept for consumers,” Laurea University of
Applied Science, Degree Programme in Service Innovation and Design Master’s thesis, Nov 2013.
[1]
[2]

Indonesian J Elec Eng & Comp Sci, Vol. 15, No. 2, August 2019 : 1027 - 1036

Indonesian J Elec Eng & Comp Sci

ISSN: 2502-4752



1035

[12] K. Hayashi, et al., “The Development of the Parcel Delivery Service and its Regulations in China,” Procedia –
Social and Behavioral Sciences, vol. 125, pp. 186-198, 2014.
[13] K. Krastev, “The Impact of New Technology and Innovation in the Courier & Local Delivery Services,” Bulgarian
Journal of Business Research, 2017.
[14] A. Gulc, “Courier Service Quality from the Clients’ perspective,” International Society for Manufacturing, Service
and Management Engineering, vol. 9, pp. 36-45, 2017.
[15] T. Kobata, et al., “Development of Automatic Parcel Delivery System Using Image Processing Techniques,”
Internation Symposium of Flexible Automation, Cleveland, Ohio, USA, 2016.
[16] M. Joerss, et al., “Parcel Delivery: The Future of last mile,” Travel, Transport and Logistics, McKinsey &
Company, Sep 2016.
[17] K. Purdy, “The Complete Android Guide,” 2nd Edition, Lulu.com, 2010.
[18] Android Studio, 2017. Available: https://developer.android.com/studio/.
[19] Android SDK, 2017. Available: https://www.techspot.com/downloads/5425-android-sdk.html
[20] C. Fu, et al., “The logistics network system based on Google Map API,” Logistic Systems and Intelligent
Management 2010 International Conference, pp. 1486-1489, 2010.
[21] T. Sidekick, et al., “Mobile web application with shortest path finder,” SAI Computing Conference (SAI), 2016.
[22] “Strategy 201: Private APIs vs. Open APIs,” 2017. Available: http://www.apiacademy.co/resources/api-strategylesson-201-private-apis-vs-open-apis/.
[23] F. J. Atletiko, “Development of Android Application for Courier Monitoring System,” 2017 Procedia Computer
Science, vol. 124, pp. 759-766, 2017.
[24] “Learn REST: A RESTful Tutorial,” 2017. Available: https://www.restapitutorial.com/.
[25] “Google Maps Platform Documentation,” 2017. https://developers.google.com/maps/documentation/.

BIOGRAPHIES OF AUTHORS
Alias Mohd obtained his B. Sc (Electrical Engineering) from University of Miami, Florida, USA
in 1986 and Master of Electrical Engineering in the field of Data Communication from
Universiti Teknologi Malaysia (UTM) in 1991. He is now a Senior Lecturer in UTM teaching
subjects related to Data Communication and Computer Network. He is also a certified EXIN EPI
Data Center Profesional and Data Center Specialist since 2016. He used to be Deputy Director at
Center for Information and Communication Technology and IT Manager at Faculty of Electrical
Engineering, UTM. His research works are mainly in the field Computer Networking and
Communication, IoT and Digital Marketing.
Rozeha A. Rashid received her B.Sc. degree in electrical engineering from the University of
Michigan, Ann Arbor, USA and her M.E.E. and PhD degrees in telecommunication engineering
from the Universiti Teknologi Malaysia (UTM). She is a senior lecturer in the Communication
Engineering Program, School of Electrical Engineering, Universiti Teknologi Malaysia and is
currently the Head of Advanced Telecommunication Technology (ATT) research group. Her
current research interests include wireless communications, sensor network, cognitive radio and
Internet-of-Things.

Abdul Hadi Fikri Abdul Hamid is a PhD student at School of Electrical Engineering, Faculty of
Engineering Universiti Teknologi Malaysia. His research interest span Internet of Things,
Wireless Sensor Network, Cognitive Radio Network and Embedded System. Much of his works
has been on developing end to end IoT solutions mainly through the application of cloud
computing and embedded system. In addition, he also likes to explore various practical
technologies that can be used to solve current technological challenges.

Mohd Adib Sarijari was born in Johor, Malaysia in 1984. He received his Bachelors in
Engineering degree (first class, and with honors) in 2007, and the Master of Science in Electrical
Engineering degree in 2011, both from Universiti Teknologi Malaysia (UTM), Johor, Malaysia.
In 2016, he received his PhD from Delft University of Technology (TU Delft), the Netherlands
under the Circuit and System Group (Signal Processing for Communication section). He is
currently a Senior Lecturer at the Department of Communication Engineering at the Faculty of
Electrical Engineering, UTM. His general research interest lies in the field of communications,
optimization, and system design. In particular, he is interested in Cognitive Radio, Home Area
Networks, Wireless Sensor Networks, Internet-of-Things, Software Defined Radio, and Smart
City.

Development of android-based apps for courier service management (A. Mohd)

1036



ISSN: 2502-4752
Mohd Rozaini bin Abd Rahim received the B.Eng and master’s degrees from University
Teknologi Malaysia, in 2007 and 2011, respectively, both in electrical engineering. He is
currently pursuing the Ph.D. degree with the Advanced Telecommunication Technology (ATT)
Research Group. His research interest include wireless sensor network, service-oriented
middleware, and wireless biomedical sensor network.

Hamdan Sayuti was born in Johor, Malaysia in 1984. He received the B.E. degree in computer
engineering and M.E. degrees from Universiti Teknologi Malaysia (UTM), Johor Bahru,
Malaysia in 2007 and 2016, respectively. He does research on IoT network and currently works
on IoT technology solution for several applications.

Muhammad Rafie' Abdul Rashid received the B. Eng in Electrical - Electronics from Universiti
Teknologi Malaysia (UTM) in 2018. He is currently working as IC Design Engineer at Oppstar
Technology Sdn. Bhd.

Indonesian J Elec Eng & Comp Sci, Vol. 15, No. 2, August 2019 : 1027 - 1036

