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The design of virtual training system for
unmanned vehicle for human intelligence extraction
ZHOU Long, WANG Guoqing, YANG Kang, HUANG Xin
(School of Construction Machinery, Chang“an University, Xi‘an 710064, China)

[ Abstract] In order to solve the problems of unmanned car control program complexity, long development cycle, high cost and
high risk of road test safety, a virtual training system for unmanned vehicle for human intelligence extraction is proposed. A virtual
training system platform is constructed to collect data of human—controlled vehicle through virtual scene training and provide data—
based support for further extraction of human—controlled vehicle skills. An urban virtual training scene considering complex traffic
conditions is built, the dynamic model of the vehicle is established and scripted, and the intelligent driving algorithm is completed.
The test results show that the system realizes the extraction of human - controlled vehicle data and proves the feasibility of the
proposed scheme.
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Fig. 1 The overall idea of human intelligence extraction
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Fig. 2 The overall architecture of virtual training system
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Fig. 3 The different types of roads
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Fig. 4 Grids of different detail levels of the same building
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Tab. 1 Change order of traffic lights at crossroads
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private IEnumerator ChangeToGreenA (float delay) |

yield return new WaitForSeconds(delay) ;// ¥4
KT IE I}

ChangeGreenA () ;// Yl Lfk]

StartCoroutine( ChangeToYellowA( Managers.
TrafficLights.green_time) // 15 & £ K] I} 8]

}
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Fig. 5 Lighting effect of street lamps at night
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Fig. 6 The stress analysis of vehicles in normal driving
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void Update( ) {

Inputs( ) 3// FREUH P A5 B

GearBox( ) ;// Z-378 A AL

Clutch( ) ;// ZHE & A5

Sounds( ) ;// G-, il sh 55 7 S AR

ResetCar() ;// BEE T

void FixedUpdate( ) |

Engine( ) ;// Z-5i51 83K 5 J1 40

Braking () ;// F-4# 8l J1 #5540

AntiRollBars( ) 3// B4 -5 F AU

SteerHelper( ) ;// 5% [n) /1 EEA AU

rigid centerOfMass = transform.InverseTransform
Point( COM.transform.position) ;// % & 45 ) B0
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void FixedUpdate( ) |

Engine( ) ;// 58]
Navigation( ) ;// EAEFK]
FixedRaycasts( ) ;
if(trafficLight! = null )

TrafficLightStatus( ) ;
Resetting () ;// hiifE 5] 42
AntiRollBars( ) ;

%

SR ) A 42328 Navigation 2144, FF5E &
FIbRst, A B AR F ST sk Sk
FEFEAR, WS I I 10 Ja 1 15 B “ Navigation: Static”
PRAHESHOHE BT T Bake (BT ) ™, ZE4RPT LAFEZY
PRI EIEAT T, ST AN 7 Fs, THRLE R
GBS ST R X U , F SRy 288 (55
FIPRES I ESE A TRE, [, 4P e gl i A
HRSEI TRTT 00 AR 10° A HT ) 20° AR AT T 90° %
SFF 4 RIS TN I H B R AL, S A Tl
% BERZE (Layer) JEMERE N Vehicle™ RHFTER Ak
RIZBLE A Vehicle” EGEANE HEA-ApsiL .

B7 EHESMME

Fig. 7 The vehicle navigation network
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Fig. 8 The acceleraion process of vehicles with different driving

torque
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Fig. 9 The partial data recorded by virtual sensors
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