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electronic semi-physical simulation platform
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Fig.5 Engine semi-physical simulation test model
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Tab.1 The performance data on dry concrete roads and icy roads
it PG 2 FE B /m 1 B 2 BE B/ m P/kPa o5 Sw 5 o?
TR BE L % O 19.87 19. 50 0.46 1.56 0.57 0.21 0.01
25 K B 36. 10 37.40 0.55 1.47 0. 56 0.10 0.02




908 A % E I XK

¥ o R 51 %

3.2 A RSIAL

WE 15 Fiw .G P, 0~4 s B[R] B, AR
AR 1 P4 RTTIF R o BT K, & BhHLEE R
w A v MR Z 5K 4 s B 5 2 B 45
B 2 P PR R K S AL B A TR 4~10 s,
TRNTIF BE Ak L1 K, R Bl ML L 2R B
K310 s B, FROCHE R P 4510 3 3 £, Pk
[i] & 2l WL A W S el 5 10~ 12 s B ] B, 49
STTFBEAR SIS R, S 2y BILIG TR0 4 R 4k 3 34
12 s B}, 28R OGP 1) s A sl L2 T AR 4 T ek
W/ 12~22 s B A B, 19 ST IR EE B W K, &
BN HL TR A R AR S HG K 5 22~27 s B[R] Bt , BAR
BRI EE B v/ ABATY R A R AH L K B R
AT IR BE , HOR I K B AR 18 5 27 s B,
U 2 P A5, 3 4 P B b Bk E] K sl AL
A 38 AU /N 5 27 ~50 s B R)BE L A O R 4k
/N 5 R Sl AL A T A T U 2 s . DL L
SEATRT AR FERS B i TR s L e R AR Lk
AL oA B D8 /0N 5 e B AL R R A4S R A
AT BE B HE R BG R, e 45 2R 5 R 4 by
FAAF.

100
X
N 50
0
= e0f
£ 40f
= 20r
=0
41
o 3F
2 -
C\ 1 1 1 1 1 1 1 1 1 1
5 L
= 2000 [ / \
< 1000} v u
S]

0 5 10 15 20 25 30 35 40 45 50
t/'s

B15 A RERRARLLSE Rd &

Fig. 15 Result curves of automatic shift system test
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Experiment result curves of the engine

spark advance angle characteristics
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Development of semi-physical simulation platform for

automotive electronic control system

LIAN Jing"?, LI Lin-hui"*, ZHOU Ya-fu*'*, SHEN Xiao-yong'*, CHANG Cheng'”*

( 1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology,
Dalian 116024, China;

2. School of Automotive Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: The automotive electronic control system’s semi-physical simulation solution based on the
Jetta 1. 6 AT car is proposed, and its semi-physical simulation platform is designed and developed
combining the actual automotive with the model environment organically using hardware interface
circuit by means of the semi-physical simulation. The platform designed can realize real-time data
exchange between vehicles and hardware-in-the-loop simulation model as well as accurately capture
vehicle sensor signals. The vehicle electronic control system’s work process and control principle can
be observed visually through the platform display system. And according to the requirements,
different models and different operating conditions are simulated by reasonably changing the
parameters of simulation model. This platform not only solves the problem of real conditions
simplification and modeling difficulty of mathematical simulation, but also overcomes high cost and
long cycle of the physical test, and can be applied to the development, debugging, testing and

teaching experiments of automotive electronic control systems.

Key words: semi-physical simulation system; anti-locked braking system; automatic shift system;

engine electronic control



