£

ATLANTIS

Advances in Engineering Research, volume 141

PRESS
5th International Conference on Mechatronics, Materials, Chemistry and Computer Engineering (ICMMCCE 2017)

Design and research of WiFi intelligent car based on computer vision
technology

Lv Changwu, Qiu Bo

Jiangxi Environmental Engineering Vocational College,Ganzhou 341000,China

Key words: computer vision; WiFi communication; intelligent car; two-way communication;
remote control

Abstract. In order to realize the work of some dangerous and complex areas, such as the places
where the human can not be close to the fire and explosion scene, a kind of intelligent control car
with two-way communication ability has put forward in this paper. Based on the machine vision
technology and WiFi wireless communication technology, the car can transmit the environmental
information of the working area in real time. At the same time, the control terminal can send control
commands to the car to realize remote control. The overall framework of the intelligent car is
designed, the whole system is composed of six parts, including power supply, control terminal,
WiFi communication module, microcontroller, motor and camera, etc.. Finally, the performance of
the intelligent car is tested by experiment, and the PCB board of the car control system is made. The
experimental results show that the communication distance of communication, WiFi
communication over Zigbee and Bluetooth has farther and faster communication speed, can meet
the demand of intelligent vehicle two-way real-time communication, which provides a feasible
communication scheme for the design of the intelligent car.

Introduction

The full name of Wifi is wireless fidelity, is one of the most widely used wireless network
transmission technology. If there is a mobile phone WiFi Internet function, the WiFi signal can not
connect to the Internet through places Unicom mobile data, this application has been very extensive,
but the application of WiFi in signal control based on little. In the place where there is a WiFi signal,
you can not use mobile or Unicom's data connection to the Internet, the application has been very
extensive, But the application of WiFi signal in control is still very few. However, compared to the
Zigbee wireless transmission and Bluetooth signals with transmission distance, transmission speed
and so many advantages, it is used in the design of remote image transmission and control
command transmission system, has important significance for improving the transmission rate and
transmission distance.

Design of WiFi intelligent car system based on computer vision technology

The whole system of WiFi intelligent car based on computer vision technology is based on MCU
and WiFi module as the core, mainly divided into six parts, including power supply, control
terminal, WiFi communication module, microcontroller, motor and camera, the structure of the
whole system as shown in figure 1.

Copyright © 2017, the Authors. Published by Atlantis Press.
This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).



£

ATLANTIS

PRESS Advances in Engineering Research, volume 141

Power supply

R Wi
| communication

Motor drtve

Control terminal

b

MCU

¥

Y

Camera [« Intelligent car motor

Figure 1 The overall design of the system structure

As shown in Figure 1, the control terminal of WiFi intelligent car control based on computer
vision technology can be a computer terminal, and it can also be a mobile phone, the main function
of WiFi communication module is responsible for the communication between the control terminal
and the lower computer, it can be transmitted back to the real-time image collected by the
intelligent car terminal, and can also send control commands to the intelligent car terminal. The
system uses intelligent car camera to collect environmental information, then through the MCU and
WiFi control module, the real-time image is transmitted back to the host computer, according to the
environment information, the host computer can send out the control commands, and the control
commands can drive the motor of the intelligent car through the single chip microcomputer to
control the moving or turning of the car. The mobile power supply is used in the whole system, and
the power supply module can supply power to the WiFi communication module, MCU and motor
simultaneously.

Design of Wifi intelligent car motor drive module

L298N of ST company is used as a motor drive chip, the chip has 15 legs, can drive a two-phase
stepper motor or four phase stepper motor, but also can be used to drive two DC motors. the
intelligent car based on machine vision uses four DC motors, the drive circuit is shown in Fig. 2.
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Fig. 2 Schematic circuit driver

70



£

ATLANTIS

PRESS Advances in Engineering Research, volume 141

As shown in Fig.2, L298N chip can simultaneously drive two DC motors, assuming that the two
motors were M1 and M2, The AB pin is mainly for the motor speed control, speed control using
PWM pulse width modulation method. Taking M1 motor as an example, when the IN1 is connected
to a low level, IN2 is connected to a high level, you can specify the level when the motor is
transferred, instead, the motor rotate reversely, reversing motor can effectively control the car
forward backward, the speed and the forward backward control level as shown in table 1.

Table 1 The motor drive status table

Rotation Input F_’WM s_ignal change pulse
Motor mode IN1 port | IN2 port width adjustable speed
Governor end A | Governor end B
Corotation Low Hjgh / Hjgh
M1 Reversal Hjgh Low / Hjgh
Stop Low Low / Hjgh

Table 1 shows the state of the motor driven by the high and low level, the speed can be adjusted
by adjusting the speed of the high and low level, the motor forward and backward can be achieved
by the motor positive and negative controlling, and through the WiFi real time environment
information, operation state by remote control mode intelligent car. Through the environmental
information returned by WiFi real-time, remote control can be used to change the operating state of
the intelligent car.

Experimental study of WiFi intelligent car based on computer vision technology

In order to verify the performance of WiFi intelligent vehicle based on computer vision technology,
the car communication experiment has been designed, and a PCB board has been produced, board
integrated USB interface WiFi communication interface, MCU and WiFi module, the real board of
the whole system is shown in Figure 3.

Wifi communication
interface

power supply USB
of Wifi module

Fig.3 The PCB board of overall system
As shown in Figure 3, after the design of the system, the machine vision was mainly tested in
this paper, that is, the transmission of real-time information in WiFi communication environment is
tested. In order to verify the superiority of WiFi, we compare it with Bluetooth and Zigbee
communication, and get the results as shown in Table 2.
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Table 2 Comparison of WiFi remote communication effect

Communication | Communica | Transmission Transmission
mode tion band distance (m) speed (kb/s)
Wifi 3.6GHz 160 12000
Zigbee 3.6GHz 20-90 350
Bluetooth 3.6GHz 30 6000

As shown in Table 2, it is found that, compared with Bluetooth and Zigbee communication
technology, WIiFi communication technology has longer transmission distance, faster
communication speed, and can meet the demand of the real-time image transmission function.
When it is used in the design of remote control scheme of the intelligent car, the car intelligent
control efficiency can be significantly improved.

Conclusion

In order to realize the unmanned remote control of dangerous places such as fire and explosion, an
intelligent vehicle based on WiFi communication has been designed, and The key design of WiFi
communication image real-time transmission module, speed and forward and backward steering
control motor drive module are also given. When the intelligent car is in operation, the image can
be transmitted back to the working environment in real time, and the control command issued by
the control terminal can be received in two directions. In order to verify the visual image
transmission ability characteristics of the intelligent car, the intelligent control system of the car and
the PCB board of the communication system are made, its communication performance is tested.
The test results show that the real-time image transmission can be realized by using WiFi, and the
communication distance is long, which can meet the needs of remote video transmission and remote
control.
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