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Abstract

Design a set of robot control system with STC89C52 single-chip microcomputer as the
control center. Based on the characteristics of the single-chip microcomputer, such as
excellent integration, strong stability and expansibility, and rapid response, the design
goal is defined as a ground dust cleaning robot. Under the conditions of the operating
area, the target has the functions of autonomous movement, infrared obstacle avoidance,
arbitrary cleaning, round-trip cleaning, and edge cleaning. Promote the application of
such smart home appliances to a more humanized and universal development.
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1. Introduction

With the advent of the era of Industry 4.0, the smart home appliance industry is undergoing
rapid changes. The emergence of intelligent sweeping robots makes people no longer worry
about housework cleaning outside the complicated work, so that people can devote their
energy to more meaningful fields. However, how to significantly improve work efficiency under
complex environmental conditions is a problem that still needs to be solved for intelligent
cleaning robots [4-5].

The task of this subject is to design and assemble a control system to realize the functions of
autonomous direction change and multi-trajectory operation of the wheeled robot. It not only
avoids the occurrence of problems such as item damage and personal safety that may be caused
by collision, but also improves the situation that common cleaning robots have a single
operation mode and cannot go through the corners of the room [2], and can also ensure that
there is no dead angle and no operation within the working range. The active collision in the
direction greatly improves the user experience.

2. Design of Hardware Part

This system includes six important modules: main control module, power module, sweeping
module, motor drive module, key module and infrared obstacle avoidance module. The infrared
obstacle avoidance sensor is used as the receiving end of the identification signal and the
transmitting end of the control signal [8], the STC89C52 single-chip microcomputer is selected
as the internal main control chip, the power supply module provides power, the sweeping
module is used as the working module, the motor drive module and the infrared obstacle
avoidance The module drives and controls the stepper motor, and the button module controls
the operation mode switching, so that the robot can realize functions such as autonomous
movement, obstacle avoidance, round-trip cleaning, arbitrary cleaning, edge cleaning, mode
switching [6,7]. The detailed process is shown in Figure 1.
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Figure 1. System structure block diagram

2.1. Power Module

The DC power socket is adopted, and 6 AA battery boxes are externally used as the input power
supply and the positive voltage regulator of the model L7805CV, and the power supply voltage
reaches 7.2-9.0V. The power cord is connected to the socket after the DC plug, the end of the
socket is connected to the main switch, and the main switch is used to control the power on and
off.

2.2. Infrared Obstacle Avoidance Module

It consists of three photoelectric converters for infrared emission and reception. The principle
is to connect the output ports of the conversion sensing module in the left, right and front
directions to the 5V pin of the STC89C52 microcontroller. After the circuit is turned on, a pulse
width modulation control signal is generated, the speed of motor rotation is regulated by L298,
so that the trolley executes the instructions of direction rotation, forward movement and
termination movement [3]. The detailed process is shown in Figure 2.
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Figure 2. Infrared obstacle avoidance module circuit

2.3. Motor Drive Module

Choose L298 double H bridge DC motor. The speed, start and stop of the chassis tires of the
sweeping robot are controlled by the PWM signal transmitted to the L298N circuit by the
microcontroller [1].

3. Design of Software Part

C language is selected to write and modify the program content, and the obstacle avoidance
circuit is designed with three infrared obstacle avoidance sensors in the front, left and right
directions. In the main program, the standard reference value is prefabricated first, and the
obstacle avoidance module reads the data and compares it with the established standard
reference value, so as to realize the deployment of the logic circuit. When the obstacle
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information is detected, the infrared sensor receives the signal, and the system executes the
obstacle avoidance procedure to avoid the collision between the car and the obstacle. The

detailed process is shown in Figure 3.
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4. Conclusion

This scheme adopts the control mode of infrared detection and obstacle avoidance, and designs
three operating modes: in "reciprocating cleaning mode", the robot cleans back and forth in an
S-shaped trajectory in a certain area, and changes its motion state when an obstacle is detected
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Figure 3. Overall logic diagram of the main program
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in the running direction; In "arbitrary cleaning mode", the robot maintains a uniform linear
motion in the area until it encounters an obstacle in front, then backs up and turns right; in
"edge cleaning mode", the robot maintains a V-shaped swinging forward and backward
movement pattern in the area, along a straight line run in a given direction. It is ensured that
various operation modes can be switched independently, so that the smart home appliance
travels without active contact, which greatly reduces the safety risk.
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