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Design and Implementation of Vehicle Control Network Using WiFi
Network System

Hwan-Shin Yu
Department of Automotive Mechanical Engineering, Howon University

2 o Al A&FaAS g A2 A vl § st A, PSS Basta XAk Ho s AT
= FAlolTh A& 6!3 A A5 A, A0 Y tEo] ARETH] QIE[Yl FAlo] "Ql Agolnt. mutd
o]l HES A= Agshzt] 37t 97] wiitel, A F3o] 7Fastal o] ol Wi-Fi MEHAE S83te] g
sttt olejeh A BAE MEHAE F53817] §18k Fal AAMAS AQkett). o) x| tlolE 44l &4
FHaslelr] 18 AP wl ] P A ES o] FAYYAE AQFSiTh S Y ES A A~ AAE Fal|A] ol A
B E vk o =Y £ 9tk ek thakst B 9] o)l gt A¥S FEl, AL R AT 5 9= GPS,
G, w43 2 dolE 419 A S HEs ozt T4 AAV1ES 24GHz, 5SGHz % 10GHz Wi-Fi 59 thsh
HE o vES A A ge] 7hesith m3 B4 A5y =29y A& o] shesith

Abstract Recent researches on autonomous driving of vehicles are becoming very active, and it is a trend to assist
safe driving and improve driver's convenience. Autonomous vehicles are required to combine artificial intelligence,
image recognition capability, and Internet communication between objects. Because mobile telecommunication
networks have limitations in their processing, they can be easily implemented and scale using an easily expandable
Wi-Fi network. We propose a wireless design method to construct such a vehicle control network. We propose the
arrangement of AP and the software configuration method to minimize loss of data transmission / reception of mobile
terminal. Through the design of the proposed network system, the communication performance of the moving vehicle
can be dramatically increased. We also verify the packet structure of GPS, video, voice, and data communication that
can be used for the vehicle through experiments on the movement of various terminal devices. This wireless design
technology can be extended to various general purpose wireless networks such as 2.4GHz, 5GHz and 10GHz Wi-Fi.
It is also possible to link wireless intelligent road network with autonomous driving.
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Table 1. Specification of testing Reference Design Kit

Car Blackbox System

‘ Car Management System S/W ‘

User
l Application

‘ Connection Control S/W

T

SoC GM8138S, Arm9
Board
Memory DDR3 400MHz, 128MBytes
Communication WiFi System
SoC QCA9531, Mips
Board
Memory DDR3 400MHz, 128MBytes
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Fig. 1. Hardware configuration method of communication
terminal device
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‘ Service Package ‘

I

‘ Connectivity Driver
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‘ Linux OS (+Boot Loader) ‘

‘ OpenWRT

Fig. 2. Connection S/W method based on Linux OS
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Table. 2. Data processing method

Communnication Type Socket Type BandWidth
Control Communnication TCP ~1Mbps
Control St'atus UDP ~1Mbps
Communnication
Real-time Video RTSP-UDP ~5Mbps
Event Video RTSP-TCP ~10Mbps
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Fig. 6. Packet loss when driving at 30Km/h
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Table. 3. Data processing result

Communnication Type Operation Status Packet Loss
Control Communnication good Condition 0% loss
trol St:
Contro S'atus good Condition 5% loss
Communnication
100,
Real-time Video good Condition 5-10%
loss
Event Video good Condition 0% loss
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