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Automobile Three-dimensional Online Display and Virtual Driving System

ZHAO Yang, JIANG Zhao-liang, MA Song-hua, ZHU Xian-meng
(Shandong University, Jinan 250061, China)

ABSTRACT: Facing with the problem of lacking interactivity and immersion in online car marketing, it aims to improve
the interactive experience of automotive network marketing. Based on the Unity3D platform, the auto 3D online display
and virtual driving system is developed using C# and MySQL database system. It adopts a three-layer architecture (dis-
play layer, application layer and data layer) and includes four function modules (user information management, automo-
bile 3D display, virtual test and auto test report). The leg space measurement model is established according to SAEJ1100
standard, and then the evaluation method of leg space comfort in the virtual test drive system is proposed. The fuel con-
sumption prediction model in the virtual test drive process is constructed based on the data measured in real scenarios.
Thus, a more real vehicle test drive model is established, ensuring the smoothness of the test drive system and the oper-
ability of the online test drive. The effective of proposed system is demonstrated by the experimental results. The auto 3D
online display and virtual driving system could effectively improve the performance of remote interactive experience for
users, and is helpful for fully understanding the characteristics and performance of the desired vehicle.

KEY WORDS: three dimensional display system for auto; virtual driving; human-computer interaction
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Fig.1 Function structure of system module

1) AP EAE BB a] RISCEUH P B TEEE
Kl DIRE, JRE (5 SR AT BVEE A, 7 dh ) 4
B b5 T 7 T B LA

2) RA YRR IR AL . AT LS B A UL
N WA SRRl AR 4 R RC I RE s R4S B AL
TR FHFOMRERCES, AP am
TR ORAR B o BERAE HEAT 7 i A I A T
LH GBS LR PR IT %

3) ML A USRI BRI 32
RYLUCE T T A St AT, R
Ja H s B ThfE . Fahtirh, i i a A
AFTHETT 1) DI S A L 5 K s HILAS 45
B I TR TS, BSROMIR G T gl
5 A SRR R I3 5 1A AT D7 [ AR AR 45 5 9
RE T OIS TIRE, o8 B R E . e
Yk g i fe b, S el DU R Y RTE I | K ShbLEE
SN EE VAN Ui RN [ P

4) Bl ik FEAFKEEL (AE
() A2 B ) 2 [ e Sk T ) B R A T )
gy 3 PERE ( LA ] 5882 ith 26 151 598 3R 7s fie iy 4 S
T PERE ) AIAE TN S AT 2%

2 REXREHEAR

250 R Bl R L 35 IR 2 [R] & 5 MR PR 5 A A
TFETI 7k, £\ TIB AN, WA A
MIREERER IS %

2.1 RBEER= B EFIE MM

R 12 A B AR /N B 2 ] I A (IR AR RS R,
TEN BRI 2s I4FE M : 112°~118° W fR4F1E , 105°~112°
M 118°~130° K 4Fi% , 95°~105°H1 130°~155° K — ik,
HoAth o AR EF3E

HHE SAEJILL00 A Bt 37 R 35 2 [va] I H AR Y
W 2, B LAAERRFIBEEZ M, Lyin<L<Lmax
H Lgin 7 ERT IV BRI, Limax 227 BEFT 1]
BRJENIE.

P2 i [ ) e A 7 ]
Fig.2 Model of leg space measurement
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Tab.1 Comparison of comfort of leg space

e WHER/NE MR RER SEPRRER R TFRERME  HFREARER REHERN BTN REITHR
B /mm K B /mm K& /mm L) K& /mm KEI/mm  BAGEIE) MEBasE #asE
1603 370 400 99.7~131.8 344 436 97.4~128.2  fR4Fi& A &
1611 370 420 96.2~125.6 347 439 96.4~126.4  fR&E R EFiE
1660 390 445 89.5~114.5 364 459 90.7~116.9 g TR &
1692 400 480 83.4~105.7 375 472 87.4~111.7 —f Fak
1714 385 440 90.8~116.7 383 481 85.2~108.5 Figna g
1721 405 475 83.6~105.8 385 484 84.5~107.4 G en G an
1722 395 480 84.0~106.5 385 484 84.5~107.4 e FFak
1769 425 480 80.9~101.7 402 503 80.4~101.4 — it —
1774 405 450 86.9~110.5 404 505 80.0~100.8 e —f
1836 440 530 74.1~92.4 425 530 75.3~94.1 N gt N st

*2 HUERESHEXZR
Tab.2 Relationship between gear speed and fuel consumption

X y/ (km-ht) Z (L-100 km™)
1 20 17.25
2 20 9.98
2 40 12.98
3 20 6.06
3 40 8.42
3 60 10.41
4 20 5.42
4 40 6.28
4 60 8.02
4 80 9.94
4 100 12.45
5 20 5.06
5 40 5.66
5 60 7.03
5 80 8.94
5 100 10.85
5 120 13.61

*®3 mEMUSHE

Tab.3 Optimal estimated parameter values

U BB iglEl
Py 12.71918
P, —0.84331
Ps3 —4.47382
P4 2.29459
Ps 0.05922
Ps —0.03304
P7 1.10765
Ps —0.34552

Py —0.00969
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Fig.3 System architecture diagram
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Fig.4 System construction flow chart
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Tab.4 User's evaluation of a small van

PRI PR ARG P S S )
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