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Image Modeling Design of Electric Vehicle Headlight
Based on Artificial Neural Network

YIN Lei, HUANG Li-qging, LI Ming-zhu
(Jiangsu University, Zhenjiang 212013, China)

ABSTRACT: Aiming at the problem of headlight image in electric vehicle modeling design, the relationship between de-
sign elements and user emotion is analyzed. The existing headlight samples of electric vehicles are analyzed, and a new
headlight modeling description method is proposed to form design elements. Combined with the research and analysis
method of user image, the key image is obtained and the semantic scale is established; the training samples were com-
posed of design elements and semantic scale, and the neural network model was established; based on the generalization
ability of neural network, combining enumeration algorithm and control variable idea, the correlation between design
elements and user emotion is analyzed. The optimal combination form of design elements and the correlation between de-
sign elements and target image are analyzed. According to the experimental data, a modeling comprehensive evaluation
model is proposed to comprehensively evaluate the modeling by explaining the user’s perception of the beauty of the
headlight modeling. Taking the design elements as the clue, the relationship between the comprehensive evaluation of the
modeling and the evaluation of the target image is in the form of source and flow. Based on the relationship among design
elements, comprehensive evaluation and target image evaluation, the correlation between design elements and compre-
hensive evaluation of modeling is indirectly obtained by analyzing the correlation between design elements and target
image evaluation, which can be used as a reference to ensure the comprehensive evaluation of expected modeling and
each target image evaluation in design activities.
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Fig.1 Structure of multilayer neural network

SHEAERR . AT AT B BT R
SR MR, LTI h L T

2 HBHREMANERRITESR

2.1 EIRERMAATIEE R

TE TR W S BE TR A5 1) Sk R AE T %
TER HLBVR A 428, 243 A X6 LU T AT 38 A A4 3R 531
JE, B4 SUV2 FAIR iR EReA S 25
A, UL 2,

TR RURRAE B AR O i A i s ikl B
IR S (Y T AR P S tE - S RN A
XHREMBAZEL, FEMHH 5 SRR TR
K1, Horpo4 ST E AT RITR R, M 1 Shnie T
5T 5 X PHEEEIPIR R AE LR T FEARAE 1T . 4RI A5, ik
TR b AR R LS TRk s XB AR A,
L Bl VR T O A R 4 f B R T
T B, ASCESG 5 SR SR RVRRIF LR FEIS
F& HH — Pl 0 L BIR ETT AT 3 B AR T i A Y
I TEHESR SR AR AT 1) B BTV 10 KAT 3 Y, 4 i ) ok
PUHTEAE SR LR BE, 45 A Xl JL RS A B AR, P
HERAT A BRI e A T 2 2, ATk BB
HE I MATATIE AR R, W 3,

22 BEESETER

IO E HELRAS B A I TR IEZE ABCD, 1R
“BOHRHE—Z BB E—BO TR MZEYOCR,
Ny HARE B IFANGy , MR BT R o R4y
WS ZAFELEMAAEYE, EZk . Mk, T
B LB C R, R AR 25 18] o i) — ZE 7
B RAEERZ AR T 50, A R A i 4
2R EZIEA A Ny FoRHE R, NAAREARN
BOTHRRIE, §AURE | RJm bk, [ IURIZm RS | Fi
B, W& 1.

ANTRVRHE ) J MR 0 53 75 45 SRR D3 L REAR
R A MRS 3 AEa: HZ AL MilhZk
A, PHHHZR Ay 2B A 925 [RIC R LKA 15°



Fa2E 20 FHEGAT s FET N T2 R 288 (14 L Bl BT R T T G B B E 5 161

K2 AR 4 RATREA
Fig.2 Sample of electric vehicle headlight
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Fig.3 Quadrangle frame of headlight modeling
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Tab.1 Classification of design elements of electric vehicle headlights and examples
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Fig.4 Combination form of electric vehicle headlights
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Tab.2 Parameters of design elements of electric vehicle headlight

=)

r?—? Al A2 A3 B] B2 B3 C1 C2 C3 Dl D3 E
AR 01 0 0 1 0 0 0 0 0 1 0.50 0 1
HEAR 02 0 1 0 0 1 1 0 1 0 0 0 0.75
A 03 1 0 1 1 0 1 1 0 1 1 1 1
KA 24 0.50 1 0.50 1 1 0 1 0 1 1 1 0.50
AR 25 0.50 1 1 0 1 1 1 0 1 1 1 0.50

A, HTFRHIEL D 7ERTIE AR H R A e, #x3 HBEIHEFEINXAIERIFMNE

I FREZE C iR =0, FriEZ D I AU RE#2 Tab.3 Image evaluation value of
Ve e A Ao N A FEL L1 A electric vehicle headlight
Jr A ASCHLIEAEE o IHTREAIR I AFAIELE D Y — —
GAATHA D, STE Do, & Dy, JURIEE A TE Ml Gk mdi R
{4 32 13205 2 B % BT S FEA 01 3.90 3.77 3.73 3.57
FEAR 02 3.13 3.37 3.10 2.90
ST A
2.3 BIATERIZIHER FEZ 03 3.50 2.87 3.77 3.77
IHTREAR PRI IES R IE B WARER IS
ﬁfﬁ/’ﬁiﬁi‘l‘g? BUEIEZ E\. JIBES B K REAR 24 3.73 3.33 3.60 3.83
FHIEIE . B IEZS Ey KOS IEAS Es, WA 4, KA 25 3.97 3.40 3.60 3.97

ﬁ%ﬁﬁ*mﬂm4ﬁﬂ%%%ﬁ%ﬁ%ﬁﬂT
EEIAN BTG R EGIES Bso FEA 01(F
b 22— ), FEAS 02 (I 7e—iE ) MnTkTIE s
FRATEA; T340, FEAS 20 Model S ) FEZR 21( Model
X)) FIATKT FFAERLN LT , R A AT,

2.4 HIMEETMKNTSEK
g IR B — I T R B RSy
Ja, WiE 12 FlE MR 3L 30 2895 0B R AR i AR
TESEAL IR . 5 FEB R B T BRIk R, 2
75 X B AR — A Ak B 5 ) i ¢ A A 28 I 2 D sk
R, IR TR A B BUE N 275 10—k s
FTFERE X = (% % - X}, X HBIWCSHE N

0" n M
Xresx ~ Xrin

LUgTE A, JEtE A EZL AL Ml
A MM A3 MBFEER, 210, 1, 2}, H—
FAbF S W2 {0, 0.5, 1} XF A ) 14 4 o3 iiore [R] 4k
B, AT RATREAR S8R, Wk 2.

3 HIREMANERRAILL

PNRE AU ¥ S 09 SNRRE L ik P S
FRERTIRATR BRI 70 A, 456 REROT

XFI:

TR PE A A B S M)A R 15 At B R A Y
WL PR R, 155 4 ASERE RN (B Y
R . B, BHER ), i AZEFifr RS 4
ANANC S 25 ANREAR ST 5 Pkt 36, REACHEI L Ab BE |
Y Ab FRRD 2 A B R, S PO S ARG KT 1 R
ESO:11); s RO RR S EVE L i A5 R ERVE Y 1 N S =
GONHEIR A o (o)l o 48 &, Femllk 32 1y, &
Gt Wk i SR A AT KT B R VPME WL 3.

4 ETAIHEMBZHIANTEREERAR

R W KRR

Ay S o 22 O 246 5 f E AT B R ) R 46 2 B L IR

U O PR A TR SR GBS B R SCAE Matlab
HEESE R, B L R 2 TR S I R A R
LM —E8 (W3R 2—3), RASINSHOSN, THiE
Bl RO 2o RO . Be b, — R RURIE R
Mz 25T LULA AT A0 5 N — A R s ] 31 55—
Aﬁ@*@%ﬁﬁ&%"%uﬁ 5T 3G ph T
Zeou ki i /b T B AU A 2 RO I 2 T B

Eﬁﬁﬂ%%@% A B A RERLZ M 2 oC O i 2
JELIU), - RV 22 4 R I D g AR RN 2/3 T
ERHE RN 2/3 0 A AMRAERT T PN — By

4.1



8428 5201

TGRSR ST N T2 285 (9 v Bl A B R KT R i B BT 163

T4 MEMBRBSHRINGER
Tab.4 Neural network model parametersand training results
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Tab.5 Optimal combination of design
elements under target image
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Tab.7 Correlation between design elements and image” fashionable” (part)
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