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Design and Quantification of Cars Modeling Imagery Based on BP Neural Network
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ABSTRACT: The work aims to construct the predictive model between product modeling imagery design and product
modeling quantification to associate product design elements with consumer needs and perceptions. The relationship be-
tween car modeling and perceptual imagery was analyzed. Based on the user's perception of product appearance, the per-
ceptual engineering method was utilized to quantify it. The corresponding relationship between design elements and per-
ceptual imagery was established with the training thought of dual BP neural network, so as to obtain the perceptual im-
agery predictive model of car appearance scheme. The perceptual imagery predictive model of product modeling design
scheme obtained can effectively achieve the convergence of designer's product modeling design scheme and consumer's
demand. The efficient product appearance design provides a new design method that future car and mechanical and elec-
trical products are oriented to consumers' spiritual needs.
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Fig.1 Schematic diagram of BP neural network
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Tab.2 Car shell texture characteristics
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Tab.4 Valid input data for the verification of the first model
El E2 EI4
1 0 0 0.0049 0 0.0070 0 0 0 0.0477
2 0.0049 0 0 0 0 0 0.0070 0.0477 0
3 0 0 0 0.0049 0 0 0.0070 0.0477 0
4 0 0.0049 0 0 0.0070 0 0 0.0477 0
* 5 H— BP MK TR H RS BirgE
Tab.5 Output data and target data for prediction model of the first BP neural network
o FRBPEREA AL E M 23 ()
75
G G, G, G, G, G,
G 5.52 3.26 3.24 3.30 2.96 3.78
G’ 5.21 3.27 3.23 3.24 2.86 3.76
G, 4.93 5.69 6.62 5.84 6.56 3.25
G, 4.84 5.72 6.63 5.87 6.58 3.25
G 3.85 4.93 5.75 4.80 3.78 3.08
G; 3.82 4.93 5.76 4.81 3.80 3.10
G, 3.71 3.21 5.01 4.24 3.83 3.72
G, 3.73 3.21 5.02 4.21 3.88 3.79
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Tab.6 Perceptual evaluation matrix for verification sample of the second network
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1 0.744 0.468 0.461 0.463 0.408 0.537 0.764
2 0.691 0.817 0.947 0.839 0.940 0.464 0.751
3 0.545 0.705 0.823 0.687 0.543 0.443 0.833
4 0.534 0.459 0.718 0.602 0.554 0.542 0.694
3 4 G AT B T
RS TIET B ARG NER S
SRRy J7 ik | SN AN T, i B Xk

Ot A ARG LR, WERBEE RN .
I8 e A R AN B RN BT T 48, 5 B e A KL
o Do o U B, A2 2 R G 5 Se s AP
JLER SN 8] A 28 ) 5 580, 3 ST S5 9 2
ERUp=9: MNE ELIUES L SIUINE 42 N PQLI A EEL RIEAS )
B, I REAR R T IERYE, 1320 2 E 5 T
A ST IT 2R 55 11 9% A 1 B 1] 9 TSR X —
TIEAE BT IR B SR BT T5 58 5 1 2 3 1 7 oK W A2
ZIAEEST TR, B T A I R BT T R A R EE
P, R4 R AL 2™ it BT 1] T 2 5 A ol
RO B IR U —FP Tk, X T Ak 19 3E

[1] GUYTON A A. Developing Sustainable Product Seman-
tics for Consumer Products: a Sustainable Designer's
Guide[J]. Georgia Institute of Technology, 2006(1): 8—31.
LI P H. Research on the Evaluation Index of Product
Design Based on Consumer, Designer and Manufac-
turer[J]. Advanced Materials Research, 2013, 7(10): 481—
483.

NG BE TR s B TR SE D] B
R T R, 2007.

SUN Jing. Research on Imagery-based Product Model-

(2]

ing Design[D]. Wuhan: Wuhan University of Technol-
ogy, 2007.



%405 5161

WRIEXRAS . 5T BP e [ 46 1% 43 S e o5 i AL U A R e 57 133

(4]

GOODMAN J. Providing Strategic User Information for
Designers: Methods and Initial Findings[M]. London:
Designing Accessible Technology, 2006(1): 41—51.
HAN W U. Originality Extention, the Interpretation and
Inspiration of the Design Concept in Shanghai World
Expo Japanese Museum[J]. Advanced Materials Re-
search, 2013, 7(1): 41—43.

TANG B. Method for Industry Design Material Test and
Evaluation Based on User Visual and Tactile Experi-
ence[J]. Journal of Mechanical Engineering, 2017,
53(3): 162.

JAEE. MM A RS P B R T[]
KR, 2007, 37(4): 509—513.

ZHOU Mei-yu. Application of Neural Network in
Product Perceptual Design[J]. Journal of Donghua Uni-
versity, 2007, 37(4): 509—513.

BHAE NI, BP 22 0 28 1 7 i S € P B TS (0], 62
LT, 2016, 37(10): 136—141.

HU Zhi-gang. Research on Application of BP Neural

NS

Network in Product Color Matching. Packaging Engi-
neering[J]. 2016, 37(10): 136—141.

SRAET TR T R 2 I 2 7 s
[J]. 22MBET R24224R, 2016, 37(3): 47—50.

[10]

[11]

[12]

[13]

SU Jian-ning. Product Modeling Design Based on Per-
ceptual Engineering and Neural Network[J]. Journal of
Lanzhou University of Technology, 2016, 37(3): 47—
50.

B T M 48 B RS R BT SE0).
12E THE, 2009, 30(7): 136—141.

LI Yong-feng. Research on Design of Product Image
Based on Neural Network. Packaging Engineering[J].
2009, 30(7): 136—141.

CHEN C F. A Neural Network Approach to Eco-product
Form Design[C]. Electronics and Applications(ICIEA),
2010.

HSIAO S W. A Neural Network Based Approach for
Product Form Design[J]. Design Studies, 2002(23): 67—
84.

LAI H H. Form Design of Product Image Using Grey
Relational Analysis and Neural Network Models[J].
Computers & Operations Research, 2005, 32(10): 2689—
2711.

CHIH-CHIEH Yang. Classification-based Kansei Engi-
neering System for Modeling Consumers' Affective Re-
sponses and Analyzing Product Form Features[J]. Ex-
pertSystems with Applications, 2011, 38(11): 382—393.

( FESS 127 70)
AR S AT AL 5 B9 7= dh DR AT FE P 03 R K 56 2
B, BT E XS i S0 SRS,

—LIRADTE

S 30k

(1]

EREB. BT X PR 2% BT JC B A BTHR R
D]. I ®IH T K, 2009.

WANG Ya-xi. Exploration of Barrier Free Design for
Visually Impaired Users' Network Interface[D]. Wuhan:
Wuhan University of Technology, 2009.

] A0 TG B A Bt 3 A K FH B9[], ALBR eI,
2013, 30(7): 112—114.

XIANG Zhao-ying. Concept and Application of Barrier
Free Design[J]. Mechanical Design, 2013, 30(7): 112—
114.

. 5 RICRR: BE ., BUIR . WBR—LIRE A
R 7 SRR, 2013, 12(7): 21—22.
XU Yi. Information Accessibility: Concept, Status Quo

and Elimination: from the Perspective of Disabled Per-
sons[J]. Forum on Industry and Technology, 2013, 12(7):
21—22.
K AH
FiF2T, 2010(5): 37—41.

ZHANG Shi-ying. Accessibility of Information: Con-
cept and Its Realization Path[J]. Shandong Library Jour-
nal, 2010(5): 37—41.

JKE. 1R B R ——= T P AR R Y 55— Fh A

&R TS HES S S B AR D).

HIFNG]

(8]

[10]

[M]. Jbat: iR R, 2018.

ZHANG Kun. Accessibility of Information: Another
Perspective to Enhance User Experience[M]. Beijing:
Tsinghua University Press, 2018.

JRAEAE My B AT A AR AR RS PR AT YOG R A
FE[D]. Mt vguiiE ks, 2012.

ZHANG Fei-fei. The Relationship Between Personality
Traits and Interpersonal Trust in Students with Visual
Impairment[D]. Linfen: Shanxi Normal University, 2012.
COOPER A. #PFWl &y —— 2 HITHREHE 4[M]

Jest: BTl AL, 2015,

COOPER A. Software Concept Revolution: The Essence
of Interaction Design4[M]. Beijing: Publishing House of
Electronics Industry, 2015.

FEAM, B, Wik, BN, TP AR R R
TR 3% B A R IR 4530, A3 TR, 2016, 37(22):
158—163.

WANG Yu-mei, HU Wei-feng, TANG Jin, LIANG Qiao.
Design of Travel Postcard Service Based on User Ex-
perience Journey[J]. Packaging Engineering, 2016,
37(22): 158—163.

RIS HE . Sl A Y T BE B —— X B NI BT RIS
[J]. AR, 2008(4): 62—66.

CHEN Hong-yan. Non-visual Depth Perception: Design
Research for the Blind[J]. Journal of Fine Arts, 2008(4):
62—66.

ST YT B BT R 5 5 k(0] AR
BH¥, 2017, 30(7): 9.

CHALI Jia-li. General Design Principles and Methods of
Urban Blind Road[J]. Arts and Technology, 2017, 30(7): 9.



