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Abstract -  Recently, the urban population growth and 

increased rapidly. Currently, more than half of the world’s 

population live in cities, and it is projected that by the year 

2050, more than 2.5 billion will be added to them, mostly 

in Asia and Africa. This growth required efficient public 

transportation systems such as buses where the users need 

sufficient and accurate information of the arrival time of 

the particular bus to a particular station to enable them to 

plan their journey from and to their home. However, the 

company provides a bus schedule but unfortunately, the 

bus schedule is not that accurate for the users to follow. To 

address this issue, this paper aims to develop an IOT 

Arduino based on a real-time bus tracking and monitoring 

speed system using a GPS module, which functions 

informed the users of the current location of the buses via 

the pre-installed Android Apps called Blynk. Blynk apps 

showed the user the estimated the buses distance and 

arrival times to the station, which facilitated them in the 

process where they can monitor the buses locations across 

the world via internet connection. The developed system is 

capable of monitoring the bus location, speed, estimated 

distance and time, as well as providing real-time 

information to the bus company and to the passengers. The 

system performance was evaluated experimentally and 

showed excellent results, indicating its ability for tracking 

and monitoring. 

 

Keywords - Tracking, Monitoring, System, Development, 

Microcontroller. 

I. INTRODUCTION 

 The world is changing at a rapid pace, driven by 

technological innovation, which is reshaping the world 

faster than ever before. The fast development of innovation 

and hardware has changed our lives from an essential 

errand of flicking the change on to the most muddled 

assignment of substantial machining [1, 2]. Today’s cities 

have become increasingly automobile-dominated, where 

everyone is rushing to reach their destinations, which leads 

to transport-related challenges such as public transport 

weakening. Congestion and accidents. Figure 1 shows that 

the average daily traffic was increasing every year from 

2008 to 2017, resulting in a traffic jam during busy hours 

between 7 am to 9 am and 5 pm to 7 pm on weekdays will 

cause people to be late to their destinations. According to a 

study done by Boston Consulting Group (BCG) known as 

Unlocking Cities, the analytics showed that people in 

Kuala Lumpur spend about 53 minutes stuck in a traffic 

jam every day [2, 3]. 

Efficient and reliable public transport is essential to the 

economic growth of urban where, for the majority of 

people, public transport is the main means to access 

employment, education, and public services [4]. Therefore, 

for those people who always rely on public transport in 

their life, they are mostly concerned about the real-time 

location of the bus which they are waiting for, and the time 

it will take to reach the bus stop. By knowing the time 

taken to reach, they can make better travelling decisions. 

Furthermore, bus tracking and monitoring system for the 

school bus provides safety for the students that enable the 

parents and school authorities to track the location of the 

bus as well as the authorities can be able to monitor the 

speed of the bus to assure that the driver is not in 

dangerous driving, due to the dearth of research in tracking 

and monitoring systems [5, 6].  

This paper developed a real-time public transport 

tracking and monitoring system using a GPS module. The 

developed system monitored the bus location, speed 

distance and estimated arrival time. The paper is organized 

as follows: In Section 2, the methodology is presented. 

Section 3 presents the experimental results, and the system 

performance evaluation results are presented. Finally, In 

Section 4, the paper conclusion is presented. 

II. METHODOLOGY 

This section explains the overall process and approach 

of developing the proposed bus tracking and monitoring 

system. The prototype and the block diagram of the system 

are shown in Figure 2 and Figure 3, respectively. 

 



Izzeldin I. Mohd et al. / IJCTT, 68(4), 100-106, 2020 

101 

 
 

Fig.1  Average Daily Traffic (ADT) at Specific location 

 

 
 

Fig.2  System Prototype 

 

 
 

Fig. 3  System Block Diagram
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Fig. 4 shows the schematic diagram representing the 

components connection of the system prototype. It consists 

of three (3) main parts, which are the Arduino 

microcontroller, the Wi-Fi module ESP8266 and the GPS 

module, uBlox Neo M8N.  

The system detected the longitude and latitude, 

coordinated the moving bus location, and estimated its 

moving speed. Then, the bus distance and estimated arrival 

are calculated and displayed on PC at bus operator 

command centre through Wireless Sensor and to the users 

through the mobile application as shown in the flowchart 

in Figure 5. 

 

 
 

Fig. 4  System Schematic Diagram 

 

 

 

 
Fig. 5  System Flowchart 
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Meanwhile, Arduino 1.8.8 (IDE) and ThingSpeak were 

used for the system software development. Arduino is used 

to designing and developing the tracking and monitoring 

system while, ThingSpeak is an open-source Internet of 

Things application and API used to store and retrieve the 

tracking data using the HTTP protocol over the Internet or 

via a Local Area Network. The bus tracking and 

monitoring data captured by my Arduino microcontroller 

system can be stored, received and monitored from 

anywhere by utilizing the free IOT service provider-

ThingSpeak graphical user interface (GUI) shown in 

Figure 6, or it is exported and downloaded as a CSV file 

for documentation purpose as shown in Figure 7. 

 

 
 

Fig. 6  System GUI Online Cloud and Data Analyse 

 

 

 
 

Fig. 7  Export CSV File 
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Public transport Bus tracking system is an IOT base 

project which functions is to inform the users of the 

current location of the buses via the pre-installed Android 

Apps called Blynk. Blynk apps will show us to estimate 

the buses distance and their arrival times to the station, 

which will facilitate us in the process where we can 

monitor the buses locations across the world via internet 

connection [7]. After obtaining the longitude and latitude 

coordinates of the moving bus location, Arduino will send 

the sensor data to the Blynk server via the ESP8266 wifi 

module. Blynk apps will display values of the distance to 

station, estimation time and speed, as shown in Figure 8. 

 

 
 

Fig. 8 Design of Blynk-App 

 

Mobile-App speed and security are of huge importance. 

Hence, when creating a web service, one of the most 

important things is choosing the right authorization 

method [8]. Therefore, to ensure data transmission 

security Auth Token is used. Auth consists of sending the 

users an authorization request with credentials to issue a 

random token from the authorization server. This is sent 

to the resource server to verify if the user is authorized to 

use the resource and perform specific operations. 

III. RESULTS AND DISCUSSION 

This section presents the experimental results, findings 

and discussion of the work. The experiments are 

conducted on the bus route from Kuantan town to 

Universiti Malaysia Pahang (UMP), Pekan campus, as 

shown in Figure 9. 

 
 

Fig. 9 The Route from Kuantan to UMP 

 

First, we ensured that the proposed system was 

successfully connected to the Wi-Fi and ready for 

updating the information data by displaying the word 

Ready in the serial monitor, as shown in Figure 10. Next, 

the application started to transmit the bus location data 

where the bus location coordinates the altitude, the speed 

and the estimated distance and time are displayed on the 

serial monitor, as shown in Figure 11. This information is 

updated every five (5) seconds. 

 

 
 

Fig. 10   System Successfully Connect to Wi-Fi 

 

 
 

Fig. 11  Transmitted Bus Information 
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Next, the real-time transmitted data is displayed 

numerically on the ThingSpeak dashboard as shown in 

Figure 12, or it can be exported and saved in Microsoft 

Excel format for documentation purposes. 

 

 
 

Fig. 12   ThingSpeak Dashboard 

 

The passengers displayed the real-time information of 

the bus on their smartphones using Blynk apps. Blynk has 

two operating modes denoted ON and OFF, as shown in 

Figure 13 (a, b). ON operating modes indicated that the 

system is connected to the application, while the OFF 

operating mode indicated that the system is not connected 

to the application. 

 

 
(a) 

 

 
(b) 

 

Fig. 13  Blynk Operating Modes 

 

Blynk application displayed the real-time updated 

information begins when the bus starts moving. All bus 

stations’ coordinates along the bus route are set and stored. 

Hence, when the bus reaches around 300 meters from the 

station, the Blynk application will notify the users by 

displaying Reach Station. If the bus speed is more than 

30km/h, this indicates that there is normal traffic, as 

shown in Figure 14. However, if its speed is less than 

30km/h, it means that the road is congested and there is 

heavy traffic, as shown in Figure 15. 

 
 

Fig. 14  Blynk Notification for Normal Traffic 

 

 
 

Fig.15  Blynk Notification for Reaching Station and Heavy Traffic 

 

 The system performance is evaluated by running an 

experiment for five (5) times between RTC Kuala Pahang 

bus station and UMP main entrance bus station and 

estimated the bus arrival time using the proposed system 

and compared it with the actual arrival time as shown in 

Figure 15. The system shows excellent results, which 

indicates the proposed system capability to estimate the 

bus arrival time. 

 

 
 

Fig. 16  Arrival Time Estimation 
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IV. CONCLUSION 

This work describes and presents the development and 

implementation of an IOT bus tracking and monitoring 

system to tell us the bus location, speed distance and 

estimated arrival time to the station through an Android 

Apps called Blynk. Algorithms for tracking and 

monitoring are implemented using Arduino IDE on a 

microcontroller. The microcontroller sent the obtained 

data to the Blynk server via the ESP8266 Wi-Fi module. 

Experimental results show the proposed system capability 

to track and monitor the bus location. For future work, in 

order to improve the system, we recommended that the 

bus operators required developing their database 

management system because the database is provided 

freely by ThingSpeak able to store data for only two (2) 

days. 
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