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Abstract 

The system is composed of ARM Cortex-M3 STM32 Micro-controller, a A6 GPRS Pro Serial 
GPRS GSM Module, a ATK1218-BD GPS Beidou dual positioning module, an HC-SR501 PIR 
infrared sensor module, an ultrasonic distance detection module and an OLED display 
module. The system will constantly detect the signal on infrared sensor. When the sensor 
detects a person near to the vehicle identified, then microcontroller issue the control 
signals to track the position of a vehicle by using GPS and send the data to the number 
saved in system through GSM module. The distance between the obstacle and vehicle will 
be also sent to the owner’s phone. 
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1. Introduction 

The massive increase in the world’s population has proportionally increased the demand for cars, 

which are necessities of life. With the proliferation of vehicles on the roads, reports of the increase in 

criminal activity, vehicles are often stolen.[1] Vehicle tracking systems are important for preventive 

method that could be considered to ensure the safety of vehicle. So vehicles had better be equipped 

to inform the users about vehicle’s location through telecommunication technology. There are two 

types of vehicle tracking systems, active system and passive system. The passive systems are the 

simplest trackers which store the location of a vehicle. These trackers can then be removed and 

transferred data to computer for storage and analysis [2-5]. While the active car trackers are 

commonly used nowadays and presented in this paper. These systems have the ability to transmit 

vehicles positioning to the owner in real time. But in most cases, the Global Positioning System (GPS) 

coordinates directly received by the system from satellites may be inaccurate and must be processed 

in order to obtain accurate positioning data the vehicle. In order to improve the accuracy, most 

tracking systems used various map matching technologies [6-8]. The main purpose of this system is 

to provide security for the vehicles. This system enables users to view and track specific vehicles and 

detect vehicle movement and its previous movements. When a vehicle is stolen, the location data 

from the tracking system can be used to detect theft and notify the police to take further measures. 

In this system GPS and Global system mobile communication (GSM) are the most important modules. 

The GPS receiver gets position information from satellites in the form of longitude, latitude and 

altitude. The microcontroller processes this information and uses the GSM module to send the 

processed information to the user/owner through text message. Many transport companies use this 

technology to monitor their employees during duty hours, by tracking the location of the vehicles [9]. 

In addition, it also allows the company to trace the stolen vehicles in the case of theft, as it is based 

on user’s command. 



 

 

136 

International Core Journal of Engineering 

ISSN: 2414-1895 

Volume 7 Issue 4, 2021 

DOI: 10.6919/ICJE.202104_7(4).0019 

In past, there were many systems developed for providing security against the vehicle anti-theft. Some 

of them providing security in the form of locking system. The manufacturing companies of vehicles 

try their best to provide the best possible security against thefts to the customers, so the central locking 

system and theft detection systems were introduced, but the biggest problem were that they alert local 

user. The system described in this paper uses GPS and GSM modules. Position of a vehicle can be 

detected by GPS receiver as it receives the signals from the satellites and then send to the owner 

mobile number through GSM, which is registered in the system. Other feature available in this system 

is to detect another nearby vehicle when the vehicle is on drive on the road. The ultrasonic sensor is 

used to measure the distance from the other vehicle driving on the road and alarm the user when it is 

approaching nearby.  

2. System hardware features 

The block diagram of the system is shown in Fig. 1(a), which shows the overall view of the system. 

The system consists of STM32 F1 series microcontroller, GPS module, GSM modem, ultrasonic 

sensor, infrared sensor, OLED display and power supply unit. We have selected STM32 F1 series 

microcontroller as compared to other microcontrollers like 8051, 8052, AVR microcontroller due to 

the reason that it has powerful features. As compared to other microcontrollers it has high-speed 

embedded memories (Flash memory up to 128-Kbytes and SRAM up to 20-Kbytes). Outstanding 

power efficiency, much suitable for low power application and STM32 F1 has low power series which 

consumes the current up to nano amps in deep sleep mode as compared to other microcontroller. It 

has Excellent real-time behavior. STM32 F1 is 32-bit microcontroller while most of the other 

microcontrollers are 16-bits or 8-bits. STM32 F1 support crystal frequency up to 72 MHz while 8051 

can support up to 20 MHz, 8052 can support up to 40 MHz. STM32 F1 series microcontroller is the 

heart of this system. It is programmed to control every operation of the circuit. The system will 

continuously monitor a person near to the vehicle and report the alarm message included with position 

of the vehicle. The microcontroller is interfaced with GSM module and GPS module serially. A GSM 

modem is used to send data to the mobile number saved in it. The GPS module will continuously give 

the data i.e., the latitude, longitude and altitude indicating the position of the vehicle. Other feature 

of the system is that it can detect a distance between the user vehicle and other vehicle moving on the 

road. If the distance between the two vehicles is found at danger value (specified in coding), then it 

will issue alarm message to the user to take necessary action on time. The hardware implementation 

of the project is shown in Fig. 1(b). 

 

  

(a)                                     (b) 

Figure 1. (a) Block diagram of the System. (b) Hardware implementation of the project 

 

This system can be designed by using any micro-controller as main control device. The STM32 F103 

Series Microcontroller was used as the control core, as shown in Fig.2. STM32 F103 is manufactured 
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by STMicroelectronics with ARM architecture. It has 64K or 128Kb flash memory and 20Kb ram 

memory. It supports 4 to 16 MHz frequency. It has three 16 bits timers and up to 9 communication 

interfaces including I2C and three USARTs interfaces. It has 80 input/Outputs ports. The operating 

dc voltage is from 2.0 to 3.6 volts [11].  

 

 

Figure 2. STM32F1 

 

In this system we used A6 GPRS Pro Serial GPRS GSM Module which is professional version serial 

GSM/GPRS core development board supported GPRS A6 module, as shown in Fig.3. The module 

supports dual-band GSM/GPRS network available for GPRS and SMS message data remote 

transmission. It is low power consumption with the power saving technique, current consumption is 

as low as 3mA in sleeping mode. It communicates with microcontroller through via UART port 

supports command including GSM 07.07, GSM 07.05 and Ai-Thinker enhanced AT Commands. The 

working frequency is quad-band network, 850/900/1800/1900MHz. Voltage requires 4.8 up to 9DC. 

The baud rate is 115200bps and it can also be set by AT command. 

 

 

Figure 3. A6 GPRS Pro Serial GPRS GSM 

 

GPS can be used for to determine position, time, and speed if you are travelling. In this system, we 

used ATK-S1216-BD GPS Beidou module, which is a high-performance GPS/Beidou dual-mode 

positioning module, as the shown in Fig.4 You can monitor the status of the module with power and 

signal indicator lights. The module has backup battery, which can save the data when the main power 

is shut down. Its serial port baud rate is 4800~23040bps and the power supply requires for the module 

is 3-5V.  
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Figure 4. GPS Module (ATK-S1216-BD GPS Beidou module) 

 

The Infrared motion sensors detect motion in daytime and nighttime reliably. The sensors provide 

good stability over time. The accuracy of infrared sensor cannot be affective due to corrosion or 

oxidation. The sensor delivers high repeatability. It can measure distance to soft objects which may 

not be easily detected by ultrasound. It is physically smaller in size and are easily available. 

Pyroelectric Infrared Radial (PIR) Sensor is an electronic sensor that can detect the variation in 

infrared light at a certain distance and send an electrical signal to its output according to the detected 

infrared signal, as shown in Fig.5. It can detect any object that emits infrared radiation within the 

sensor's reach, such as people or animals. The power supply require for the module is 4.5V to 20V, 

typically 5V is used here. The cover distance of about 120° and 7 meters. 

 

 

Figure 5. HC-SR501 PIR Sensor 

 

The ultrasonic sensor has sensing capability to sense all the material types. It is not affected due to 

atmospheric dust, rain, snow etc. The sensor can work in any adverse conditions and has much 

sensitive sensing distance in (centimeters and inches) compare to inductive /capacitive proximity 

sensor types. It provides good readings in sensing large sized objects with hard surfaces. 

The ultrasonic sensor is used for obstacle detection. In this system, we use an Ultrasonic Sensor 

Waterproof AJ-SR04M, as shown in Fig.6. Ultrasonic ranging module is designed by using a 

waterproof strip line probe integrated with transceiver and receiver via non-contact ultrasonic 

detection technology. In the range of 20 cm to 800 cm, the distance between plane objects and product 

can be accurately detected, and in the range of 20 cm to 250 cm. It is small in size and easy to use. 

Power supply required is 3.5 to 5V. 
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Figure 6. Ultrasonic Sensor Waterproof AJ-SR04M 

 

3. Software Working Mechanism 

In this project, we use Kiel MDK 5 to program the system. The system flow chart is shown in Fig. 7. 

 

 

Figure 7. Flow chart of the system 

 

4. Conclusion 

In this paper, I have proposed a novel method of vehicle tracking system by using GPS and GSM 

technology. When a person is identified near a vehicle, alarm message will be issued to the owner to 

take necessary action on time. 
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