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Abstract: This paper designs a tracking obstacle avoidance car with Arduino 

Mega2560 as the main control board. The L298N DC motor drive module drives the DC 

motor. The combination of infrared sensor and ultrasonic sensor can realize the 

sensitive tracking and obstacle avoidance of the trolley. Through the Bluetooth module, 

Realize the control of the mobile phone and PC to the car. 
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1. Introduction 

Tracking and obstacle avoidance cars are wheeled robots, which are widely used 

because of their low price and suitable for working in many environments [1]. The 

smart car is a comprehensive electromechanical system that integrates functions of 

environmental detection, intelligent decision-making and automatic driving. Adding a 

robot or other device to the tracking obstacle avoidance can achieve specific functions 

in a specific environment. 

 

2. The overall structure design of the tracking obstacle avoidance trolley 

This article uses SolidWorks software to design the overall model of the tracking car, 

including the chassis of the car, two DC motors, two motor drive wheels, a front 

universal wheel and a universal wheel bracket. The front action of the car is driven by 

two motors and the direction of the forward direction is adjusted by the universal wheel 

(Fig. 1). 

 

Figure 1 Overall assembly drawing of the car 
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3. Arduino microprocessor control theory 

The common Arduino control boards are mainly Mega 2560, Mega ADK, Mini, and Nano 

control boards. This article uses the Arduino Mega2560 control board. Aduino 

Mega2560 has up to 54 digital input and output interfaces, 14 pulse width modulation 

PWM, 16 analog input interfaces, its power supply can be powered through the power 

socket, or the battery can be directly connected to the VIN of the power connector on 

the board. And the GND pin or directly powered by the USB interface [2]. 

 

4. Control system design 

4.1 car tracking principle 

There are two infrared sensors installed in the front of the car. The infrared hunt sensor 

is mainly used for the inspection line when the car is moving forward. The car can go 

along the black line when moving forward. 

 
4.2 car obstacle avoidance principle 

The HC-SR04 ultrasonic ranging sensor is used, and its ranging accuracy can be as high 

as 2mm, the ranging range is 2~400cm, and the anti-interference performance and 

stability are relatively high. The trolley has two obstacle avoidance sensors, a front 

obstacle avoidance sensor and a rear obstacle avoidance sensor. If there is an obstacle 

during the forward movement of the trolley, the front obstacle avoidance sensor 

immediately rotates to perform the distance measurement, and the MCU calculates the 

direction command and rotates the wheel. The rear obstacle avoidance sensor is 

installed at an angle of about 50 degrees to the plane of the vehicle body, and is 

responsible for detecting the rear and upper obstacles during the retreat. 

 

Figure 2 HC-SR04 ultrasonic sensor circuit schematic 

  

4.3 Mobile phone Bluetooth module design 

The selected Bluetooth module is an HC-06 slave module. The module has 4 pins. The 

module is a slave module and can be paired with a Bluetooth-enabled mobile phone. 

The control command is sent via Bluetooth, and the receiving end receives the 
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information according to the The command content drives the DC motor, which can 

realize the functions of forward, backward, left and right rotation and stop of the 

vehicle body. 

The Bluetooth core module uses the HC-06 slave module, and the lead-out interface 

includes VCC, GND, TXD, RXD, and the reserved LED status output pin. The single-chip 

microcomputer can judge whether the Bluetooth is connected through the state of the 

pin; the LED indicates the Bluetooth connection status, and the flashing indicates that 

there is no Bluetooth. Connected, always on indicates that Bluetooth is connected and 

the port is open; the input voltage is 3.6~6V, the current is about 30mA when not 

paired, about 10mA after pairing, the input voltage is prohibited to exceed 7V; can 

directly connect various single-chip microcomputers (51, AVR, PIC, ARM, MSP430, etc.), 

5V MCU can also be directly connected; when the Bluetooth connection is not 

established, the baud rate, name, and pairing password can be set by AT command, 

and the set parameters are saved after power-off. After Bluetooth connection, it 

automatically switches to transparent transmission mode; the volume is 

3.57cm*1.52cm; the Bluetooth is slave, slave function and various Bluetooth-enabled 

computers, Bluetooth host, most mobile phones with Bluetooth, Android, PDA, PSP, etc. 

Smart terminal pairing, can not be paired between slaves. 

After burning the program, open the phone Bluetooth, you can see the interface as 

shown in Figure 4, it will prompt us to search for Bluetooth devices, the phone and the 

car can easily control the operation of the car. 

 

Figure 3 Mobile phone and control board connection diagram 

 

Figure 4 Mobile phone and car communication 
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5. Arduino IDE programming software code design and debugging 

The Arduino IDE is an integrated development environment for Arduino open source. 

After the Arduino IDE has programmed the program, click the check button. After the 

compilation is successful, click Download and download the program to the Arduino 

board through the data cable. 

To control the rotation time, direction of rotation and speed of the motor when 

controlling the DC motor, two control pins and one PWM control pin are required. Two 

of the pins are used to control the direction of rotation of the motor, and the PWM signal 

is used to control the motor. Speed and start and stop. 

 

 

Figure 5 program code window 

 

6. Summary 

In this paper, the structure of the tracking car is designed. The Arduino Mega2560 is 

used as the main control board, the L298N DC motor drive board, the infrared sensor 

and the ultrasonic obstacle avoidance sensor are combined to control, and the Arduino 

IDE software is programmed and debugged to ensure the smooth running of the car.  
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