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Abstract: Automobile crash safety design is an important part of whole design process. On the basis of
summing up the overall process of the automobile crash safety design, commonly used approximate model
method include Response surface method, Kriging model and Support vector regression are introduced in this
paper. By using the approximate model, the calculation cost can be reduced and the design efficiency can be
improved, which can provide reference for automobile crash safety design.
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Fig.1 Flowchart of automobile crashworthiness optimization design

1 RERENREEITHRIZEE
2 AR B 3E
MR T i 1 AR G i 9 BV SR, 32 DL main B 75325 » M R0 B AR A 508t N0 A e Ak g o 2,
PAT 2P RIS A, ARE B SERE BR AT Yok i 07 v Y BRI A B A Wi B2 TV Kriging A8 2 SR ) &
NEVEES

2.1 MaREE

M 71172 (Response surface method, RSM) [HjJEA AR R @ik — R A0Hf e 1 5250, 2 I ek AR ALl ks
R PRARZS s 2. 183 B 326 D0 e R AR SR, SR ORAIE 22 T o 0 R % 76 2R O 22 S T B sy =X
52 FRLDR 25 BR B0 10 25 R 6 o i 2 T VR (1 B A T T B o,

y)=f(x)+¢& (4,
Hp, y(X) MR XHmRNAE; € ONBENLRZE; f(X) MTUlRE. R () A, Rk SCn] 4y
SRy By e S T ¥ R 22 A 0 2 TR 92, A YT I R AR A it P 08 P R PR S 300 24 0 A0 5 o 5 i o TS 284

ITAER, WA STV DAFORE B s MG TR A 20 a8, 238 T80 iz 0. HIkFR, foa
TAEG M RITE, $R I T AR M SO R i, SR T IR R R 2 e B R R . R LI R
T RSB T B S G B R T i, 3Rz R SRR T RIS i S, B TIRE

B AE TSR I R rp B o W PR A QB A, AR L 7 91 — ORI S0 2 L 45 M S 36T
Potk o WA I T — T 17 A 2% 2 240 5B B Sk i S TRV, A AN SRR R AR E AT AT IR, 15 I RE S
TR BT AR AR RN B ZE B R A U T R I S SRR I TR R 1) eSO e S TR (R A T R T
G LTI, 8 2 T M R 5 S v £ R ) S B i s A R o e A TSI DL AR 4 (K T R I AU 52
SRR HE T B ST 5 R T YRR B/ Is 3 g 1 B S A i 92 1) P 22 T QO S92 TRIASE AR, e I L AT AR AL
Wil ATEEREY, ZAREMERITERE RS, SRV s, AT R AR AR A IR T A R
fm, HAEZEREA TN . B R EERE TR, HAEIR Rl 22 A Wk R R SR .

2.2 Kriging &&!

302 INFATS Conference in Hangzhou, November 24-26, 2016



Kriging #7 i% f l R ARt 5 27 Daniel Krige B 5ci@ i, BUJET 2 B A ™ 2047 o Kriging 1 78 2&
— AR B AR T i, EET S, Kriging ARl — S SR A B AT — AN E S SR R A R
AR LA R A0

V0-YAL0+200 @

o F(X) ALEERARE: Z(X) BN AR IR ZE T EAERRR, W5 A RO T @ Kriging T
R AR R 2, DA & BRI T i A A T 2 SL T S L Y Kriging AL

AR, Kriging By — M VSR 4 51 NI Alk A 22 e Bt b, IR TR EY. EEEF
STV 22 TS 5 S R R S A i, SRR i 1B S 7 R BT VA 4 LE TR A BRS  FLARAL JE A7 SR
B, XTSRS Kriging BN R T BTFSEE K0 E . B AN i S B R A A B R IR BE R ADUSE 2 o 1) F AR
B KEEHAT AR, AR B — AT R R A, A B HE IR A BN . RSO xE b
BLRIHE TZEAER R, RMAET Kriging R FRAEVE ST I7i%, BT FUREIANI E VX Sk 4l
NG 22 A VERERIRENT . S5 RRWT, FORMRF PR A AN 8 PR AT AR R 7752 ma Ak, 2T Kriging A6 7
() Rt 1 23 BT (1 4 FEE 2808 LGSR P AT BTSSRI 2 7 o T w5 PR Kriging AR 3775 42 i 988 1 VAN S b 1
PRACKERY, IR P AR 2R d ST T4 DA O B R R I AT P AL . 45 R oR, 2T Kriging (B AR
WA RS R R, R Z AR R BEAT (O ARAL T S I O R e . DA BT FUSR . Kriging R AR 4Rl %
VAT T BRI, (R e (0 S DA SR v AR (B P I AR 22 A Vet ) 7R BT R AROR BT FE
H A

2.3 XHFEENEY

THEEFIEALEE (Support Vector Regression, SVR) & 3¢ (Al EALAE [al VAT (1K) 0 T, et A BAR 2 54k
TN REG R B KIS R NG5G 7 w2 Blhn, 45 — AT 5] 2 A6 IR RE A :
D={(x,y,)|x Ry, eR,i=1..,n} (2)

sp X YRR A BRI R, R R, d TS R MO4EM. A T SIS A
SR B — SRR, AT R AL T
F={f(0| f():R" >R} 4

SCHFIR ALY H R RL S FHIZ A f(X) EF XA, EAR I ZRAE AN SEBrE 2 18] 1R 22 /N T
UMM . TEREA SRR EETT A (OIS B R, SCRF AL [ U 1 2 A 7 Ay 00,
f(X)=<w-x>+b (g,
oy, o ATNERER XS5, x NANZE, b WHEE, <o-X>H oM x B 5,
UFEA SR BAEAN RT3, T A R AR BR B TTVE o R BRSO BT b — B BRS,  RAN[R] A BR AL
B TR SR, B i SRR R 28], BRI R AR e B3 AT VA o RIS, SRR L
(5] Y A i 7 5 oA

f00=ixm—aDKupn+b(®

i=1
b K(X, X) Bz iidl, | bR S H, (o — ) R 2 1 R-15 5 262 10 e /I8 1E DU XU B 5o 7632
FrEVEAL AR, SRR AR AR R L R . 2 U RS, TR s, sk 1 s,
H1 T SR R AL B R R e R AL B RS BE AN AR HE 22, 47 R A #8202 SR 23 TH i ons Btk AT
BRI 6, HIED TR AR 2 A . 0 Pan WK TR H AN b, A8 F SRR R LIS
Fysdt IR, FEREAT IS PO et FLER R BUE A R S E Ronli B4R+ B B B &

INFATS Conference in Hangzhou, November 24-26, 2016 303



AT, [ E B T SR I BATL R VA0 75 B A 2 P ()l ) LA R PO A OR . Zhu 25T T B
JF R I Tl 4 P A T LR EAT AR MR R v, S P SRR T B AL e VT Sl v S SV R o X AN [ g Wi 2
WP T AR SRR A R BOMAZ 2 BRI R S RS B o 45 SRR I SRR I AL IR] JA AT DA T 5 Ay i 4 v e i ELAE X
BT AR AL B T E A RSB . Wang SR T — Bl AR 1 55 /N IR SCRF ) ML I U (i 98
BOHTTE, TR AR LR R R, DARE B LTS AR Bl O 5 v AT Al R R B R ). 75
2R RS e /MBI 26 AE TR S DL I TR D ) S W) 1 i B8 L 7 3 0 e pre A Y v i R v ek o AL
FEGR BT AR W SRR AL A0 T REOX S FE AR I SR A AP A ROR, i T H R k2
2Rk, H DGR RIT AR BT TR A AR AR SRR AN vy, FLAE IR R 22 A vt P O N F IR AT Rt — 2P iR
ANKA o

Table.1 Different type of kernel functions
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