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PARAMETERS OPTIMIZATION FOR FRONTAL CRASH BY USING MICRO
GENETIC ALGORITHM

LI Jiangliu
SAIC GM Wuling Automobile, China

Abstract: Genetic Algorithm(GA) is employed to solve the problem of constrain system optimization. A
Madymo frontal crash model is testified its validity and then is optimized to yield the lowest levels of the
occupant injury value and at least satisfy the Chinese legal requirements for frontal crash. It wastes little time to
run this problem by using GA, as each simulation time is every little. The accuracy of the method is verified by
comparison with optimization results and the test results.

Key words: Restraint System Front Crash Parameters Optimization

0 HE

ANEC A& 22 AR I ON THIAL 42 10 22 2 P PR S A — A PR AS A PR PR R DR, e o 32
T MO LA T R R R PR AT S MR P AR LU, 3 B2 B AT O B AR Ry, A
e R T % I L 3l b (R RGBSR, AR LA — D T M s e . A R JCH
Z WK )25 0 BT DT IEIRAE R 12 N T3 AR 3P RS B AT FHUC T, 76 [ 9 AN 52
M4 Madymo. LS-Dyna. FCrash 5. 753 Ry RGN 5 AW 72 AR NS [ RS 26T
TS RAH R OCEZNM, HT Madymo A F & MEA I KE 1A P oM A2 NIA(E
NA, 15 B 13 D3 OR T R G AT b N A o A0 30 B PR R Gt AT Ak -2 i 2 0t e B4 A
P RGBT HATIONE, KR A ARSI AKBRI T R RA622TE . Sk ik 4%

PeATTEN oy e R Tk R RTTE REGT7E% . e R I7iE4eFH B
PR SEOC R e R T M I —28 57k, Wi: Levenbeg-Marquardt ik, ik, IR
FEvk. JRHORRREVE . Aaathyk. EAaThyk. W RPEEESE . T e M R 5 A 20 H bR R 2
2, IRE D T RSB BEBE, L85 R 5 WG E A BRI R R RJRIERITTE
AR B AL VR AR LSS, SR TIEATE S A br B 24, 0k B 2R -4 )
M4 Rfidt. A H3L (Genetic algorithm, fj#K GA) J2& H13%E Michigan K2# John Holland #(
FEENT 1975 R[], &2 FE A A SRR HLH A J e >k 1 —Fh 4 R
PeA S, RAIERE . . A2 e SRR S I ) 4 SR A IR H ) o iR B B K e g
THeRe I UL A R S iae ), SO EEARTH IR £ .

ASLIIT 5 F B B 4 1 AR TR o O 0 1R FR GE AR TR SR FH 1) 2 22 WA TR, SRR AR ) 4 Ak
] LR R 8 YO R AR B, I HonT DA S T AR 4 .t TARSCrh 4R

215



The 5" Int. Forum of Automotive Traffic Safety (INFATS), Changsha, China, December 2007

ROANE A LA I, B 100ms 1AL ZR G0N TSR TRIAE— 23 Bl Ze Ay, S84l IR
PG AT SR EAT ) L SR A o

1 HERBEAE

Madymo IEMERIA RIS 2% Madymo N FMH2]. ASCEREFIHIEMAL A 1a P
» WHREARRSG . i A, R A A AR ARG MUl Bk DGR
Pho BARRGATT A JERT LA 24y 2238 mi s BN HRiH% IR A7 FROTA Y £ Madymo
MERERL, 2t RN 2 S A ROt A @M. & T KRB SHFE R AR S0k 1T, 70 dt
17T 07 AR T S PR R NI BE S . 2 ARl R AR S L AR A AR Y SR

FEALAC I BOW AN [F) 5 K6 B 7 1) BEREAT SRR SE 5, 7 1) A8 A0 T2 SR e b I AR I 82, AE o
AT, ANFERITERR NI, K15 BA R 0 S I i e (LI 1D

|
g 58.B—
50.0-

40.0-
30.0-
20.0-
10.0-

-4.0-
| 1 1 1 1 1 1 | 1
0. 000 0.010 0. 020 0.030 0. 040 0.050 0. 060 0. 070 0.080 g

a IS R A S e e

53.5-

40.0-

30.0-

en.o-

10.0-

S B : ,
I ] I ] 1 ] ] 1 1 I I 1 1
0.000 0.005 0,010 0.015 0.020 0.025 0030 0035 0040 0045 0.050 0055 0.080

b PUREI 1) Sk Bl o e
BT 7 i A Sk A o e R b

IERERBER RS REA B R B0, BROGEGUER . KRR AN, AR5 S SR
(RIS, o S S WA NN 5 O FEE AT g X I i) e 25 PO 36 TE I 2% AR AR I 2 (I 220, DA
KNS TEARFEIEASF AL [ 1 R AIESE R, AL T S BT AR B BR Jg i
A AN FR I L e, AP RT LA H 17 0 2R R SEAC R AL B S 3 I e R AR

a  Madymo 1Ffll TSR

216



The 5™ Int. Forum of Automotive Traffic Safety (INFATS), Changsha, China, December 2007

2500 e e =

2250

2000

test_legforce

el — - — simulation

1500
£, 1250
@
o
2
hc-’ 1000

75O

S00

250

o
-250
20 40 B0 ) 100 120 1
timefmsi
Y 5 [y ELF’L‘
b RBE Iy SES 57 LR

o v 1 i e

0.0s

0.04
E
< 0.0z
1o
-]
o
@
% 002
k-]

001

o
-0
20 40 &0 a0 100 120 Al
timefms)

c R s A R S 0 B
{ MHybrid_lll_50th/HeadCG_acc ) CFC1000 - Res. acceleration (m/s*"2)

1000

ano0

200

—— best

— oo —  (/Hybrid_lll_S0thiHeadCe_ase ) CFE000 - Res. asseleration (mis2)

700

G600

600

400

Linear Acceleration{mis—Z)

I

N —
K

M L

—_———.

o 50 100 150 200 250 300
Time{ms)

d Sk EODNE R 2 S 5 47 B LR
Bl 1 IERE Madymo THAR R K Ly S 45 R LE AR

2 itk

AT )46 9256 45 AN E [ K E I AEEE M (GB 11551-2003 3 FH 77 1 i filf 45 ) 3Fe G AR 4
fEEsk, Horh B SLE HPC v, & 1d Sk B ih 2 iH 42 3k % HPC {24 1335.1, #
K HPC 2 LZANK T 1000,  Ft LA Z506} IERERE TR () — e S HIAT AL o T M0 e Sk 358
HPC i ANEFRAN e FR bR AR SR, MO SO AL B b HPC {5, 2RI
LA KRR bR AR sk, Hoh s KRR /N T &S 10KN. 3 4 K 1 4
HMN/NFEEET 75mm. FERLIISEE . el SRENIE . 7 BN . A

217



The 5™ Int. Forum of Automotive Traffic Safety (INFATS), Changsha, China, December 2007

H SALE . A2 A B A T o XS AL S50 U n] B 52 31 HAK () T 25 A
Je ] SEIURE BE I BR o AN SCR I AP BRI S 44

FRFLEBT AR, B LR A &

A R H FH I8 A% 502 BE AT LI 5

FEFREF U Madymo THHA L UF 545 BRI S E B Aw i B A A% 0] B R P o 5 H AR B 2L
LIEAP RS

PR LA BT 5 () i AR S5 I B, 5 DAl 2 R B3 808 B 1 1) e R AR K
e, AR S, AT IES);

BAESVL R A I PR (3) .

KB 50 R A h U A [3]0kadt ik T 1 — 3058 X micro GA,  micro GA( # GA)/&7E 1989
4F 1 Krishnakumar $2 H 1f1[4], KA @RISR — 3058 X s ik P AR OREA ML . G4
51 GA AR ZKAET 1 GA ANHATZ RERAEFFIRE MR o TR AR D, 1
WHAT 2 /DR 2, X IR R B S AR 1) [R) IR BE AT L = A B (R i . BER ], 1 GA
AN R G L H AR PERELL — 1 GA ARFR[S]. BEBVRAE AR BRI AN B R FRAE S
AT

3 WHEERS5RIE

LR L 1000 IER)S, HEIWE 2 Prosrs R i sk e . BARIET 1000 ik
s BRI Madymo THE IR 1 708, SERRILATHE RIS 1 K. &5 16
SRR T RS IE AT T B SE AL RESE G, B 2 SR PUA oh 5 4f SRR S 56 45 SR 1 0] e
, AT H bR CGLESHPC) {4 860.80, SEIGAE K 931.27; & K R45 B b1
fH4 46.3mm, SEIGAEN 44.09; Acili KR RS2 IPEAGTHEAE A 2196N, SLE{Hh 1830N. 4k
PR IARAL ST 50%7E TIAB N A5 Z0 M AR Y3908 21 1 I K EE R, B FLRSE0 1) 45 TR AR L
Bl .

Mybrid_lll_50th/HeadCG_acc

simulation
— —test

o @
=] =]

Linear Acceleration{g)
] &

—— A _

100
Time{ms)

Ca) DA VSRS I8 S Ff ok 2 v £ L A

218



The 5™ Int. Forum of Automotive Traffic Safety (INFATS), Changsha, China, December 2007

Mybrid_lIl_50th/ChestDeflection

A0
a5 e e
/
0 test
T — —simulation
E
E a0
E
8 25
o]
o
20
[=]
€«
Z 15
®
& 10
5
o
) o 25 50 75 100 125 150 175 200
Time(ms)
(o) AU e SR S0 i 18 1 44 it 2 LU
2500 Mybrid_lll_50th/FemurL_Fres_lce
2000 test
— —simulation
1500
E 1000
T
2
o
W 500

-1000
o

25 50 75 100 25 150 175 200

Time({ms) !

o) itk Ja v SE R sLut KR Az )t
K 2 Ak )5 SR SRS 50% 3 T AR N I Y (6]

4 AR5t

h T AR A e 3 [ 2 A TR SR, AR SCAESGAIE T Madymo (AR ) Al
bR H AL VA AT IEREAR OGS B AL, 2SI I0 UE DU AR JS R 45 R L T KA RV E K
el J5 1) HPC IS 2 AR, A AN A 7 VR B 1) R, = 22 H T2 110 ) Hs J W e DX s
EGARBOME RS, HAM S 2% SRR 22N HPCH S RAC, H2
HAAEAME R L AT, B RS 2 BB A K T BN (R G, — 2L 4 1) 8
AN/, AT A TSI T ARG, X T3 1R el A8 R 0 A W] BOCR T 3Le eAe J7 2%,
Levenbeg-Marquardt J5 y2:80 34 W W [ 772, KA Levenbeg-Marquardt /775 ZyE RIS 1L
e, BT ARG S HO] e oA AR S5 F o SR P Wi [ 17 7 25 BT 3 2 400 X TR PR
LRI 250 55 FR ILX ), 30 T-15 2 B AR LA 45 B R . Ui E S8 is kgt 1
GIAh SR N SE, A RS HPCE A 858, JMifin K4t 48.2, Zcfili J)i K 870N. 1
RS P 45 SR rh HPC A AN I e KR AR AR ZE AR, KR ) 22 AR (AR /N, PRIR SES
F1%) ) B N TR AT KA 1A, IR LE B IARAK IS 2 B0 sk ot &5 SR RS i /)

2300

[1] Holland J.H.,Adaptation in natural and artificial system, Ann Arbor, The University of Michigan Press,
1975.

219



The 5™ Int. Forum of Automotive Traffic Safety (INFATS), Changsha, China, December 2007

(2]
(3]

(4]

(3]

Madymo M Ft.

Han,X.,and Xu,D.,A computational method for reconstruction of elastic constants of anisotropic laminated
plate,6th U.S. National Congress on Computational Mechanics,Dearborn,Michigan,August 2001

Krishnakumar,K., Micro-Genetic Algorithms for Stationary and Non-Stationary Function Optimization,
SPIE: Intelligent Control and Adaptive Systems, Society of Photo-Optical Instrumentation
Engineers,Philadelphia, 1989, 1196.

Liu G.R. and Han X., Computational inverse techniques in nondestructive evaluation. CRC Press, Boca
Raton. USA ,2003 : 137~164.

220



