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BP Neural Network for the Overall Shape Perceptual Design of Home Service Robots

ZHU Yan
(Shanghai Dianji University, Shanghai 200245, China)

ABSTRACT: The logical relationship between users perceptual image and the design elements of home service robots is
established. The samples of overall shape of home service robots are obtained based on the constraints of technical sup-
port, and the relationship between the design elements of overall shape and the perceptual image is analyzed quantitatively
by using the methods of principal component analysis, morphological analysis and BP neural network. The trained BP
neural network is used to predict the simulation, which provides a reference for the more amiable style of the overall
shape of home service robots.
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Tab.1 Factor loading matrix

g1 F s
BRI — T e Emas
P2 B — TR Y 0.892 0.141 0.286
YA —TE I ) 0.881 0.156 0.005
AR —IE 51 0.823 -0.321 0.191
A Vi I — 2 4= (1) -0.098 0.909 -0.165
I —A8 S 0.872 0.181 0.032
B —Ze 0.816 0.162 -0.067
B — S HE (1) 0.567 0.211 0.738
A — B 2 1) 0.921 0.121 -0.193
BRI —" 0 () 0.742 0.715 0.015
TR I —R AR () -0.425 0.099 0.838
W TR —3% )5 1 0.625 -0.113 -0.075
459 —E 55 ) 0.311 0.655 0.026
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Tab.2 Integral design elements of home service robots
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Tab.3 Matrix of perceptual evaluation

R R ER 3% R A — B 228 Y
X1 Xo Xs  Xe SREEZIHHME
! 2 3 1 1 1.933
2 2z 4 2 2 2.033
38 3 1 1 1 3.983
4 4 4 2 1 6.466
5 L 2 1 1 2717
6 2 1 1 1 3.417
! 3 3 2 2 4516
8 1 2 2 1 3.217
°© 2 2 3 1 2.083
0 4 3 1 1 6.183
s 2 3 1 4.883
21 4 1 1 3.533
134 3 3 1 5.983
4 1 1 2 1 3.617
5 1 3 2 2 3.483
5 4 1 1 4.933
r 3 4 2 1 5.183
183 2 1 1 4.283
5 3 3 1 5.083
20 S5 1 2 1 5.016
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Tab.4 Test results

FEAR SEPREPEPEO KI(E BB 0 RIS 1R 221%

16 4.933 5.069 2.76
17 5.183 4.976 3.99
18 4.283 4.408 2.92
19 5.083 4.932 2.97
20 5.016 4.947 1.38

3.4 LT

RSP REMR S LA AL 4 DdoE it
wE, HIrAMAA A 120 F, FAMZM LK)
i A JZ I ARG R A SR PEAN YA . 465428 A A5
BT EMMP—HLE R FEEMRSPLEE A 120 Fh
BIRERIT S, HA MM /MBS 1.853,
HKAE N 6.736, 43 BN R (BT EE R AL A i 5 X1X2
X3X4 435k 1, 3. 1, 15, 4, 2. 1, UilHRT—
W E R A A RS R SRR A, 5 —4
SRR o YT BB R XU Y 5 BE
FHLAS AR, A2 BT 38 5 1 AT DA 2 0 56 3k
WESBTHRE . k5 KERSETRAIES T
T, AT BE A B PR AL TR — 2 I S hRife

4 £5iE

AR SCHET BE Tor i BOe 507k, is B o
rad VA 40 H X BAT BOR SCHE AT B AR E i 55 HLAR
N AR Y XRS5 0 e R AR SRR S A R 5 e T 2
IR SRR RS BT R s M BP MR M 4%
BEAY, 8 AT T RS AL B R S M R ) 2 ]
ISR A BP 28 A TINAEL, S e i —
JEPEXARBATHIEE T —%E IS HAKE , i n] LA BET
Ui £E S BE iz 55 ML A B AR i L7 SR BET T Br e {4
I PEPERBE L, SIATA T P YRR R o

FHENR S DL N BB AR BB 2 W BIIR 2 &
ZREGHN R . BT, AREAUUHEE B — A S8 KA 3
Wi REEAT e, 78~ — 2 0T 5e b on] L% R i
B0 BIP A 22 19 265 i 2= B0 R0 IR 22 T KL
A E, DI 24 P F ok ik, 4
R SRR LR AR, W6 5 23 52 i B AR i Y
AR, DT 8728 3t R 5 2 3R A 4R o3 AR
XL LR 3R AL 2 0 BP A8 I 26 f 44 2 7 A B 2 ek i
. R PR — IR AR R, TR T
IR BE 55 AL N BEARE BB TR R o
EA Y 3

S T -

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

Tig. AL AR K &S 5@ [J]. LK
Pt 5 il T2, 2016(5): 68—70.

YU Hai. The Dynamic Development and Trend Analy-
sis of Service Robot[J]. Machine Design and Manu-
facturing Engineering, 2016(5): 68—70.

U, SO AL N B R R S L[], Pl
W T R4, 2016(7): 1—5

GAO Feng, GUO Wei-zhong. Thinking of the Devel-
opment Strategy of Robots in China[J]. Journal of
Mechanical Engineering, 2016(7): 1—5.

JAZEE, ZAf. P2 g AR 7 R BT A
[J. ZRAERZ2EK, 2011(4): 509—513.

ZHOU Mei-yu, LI Qian. Application of Neural Net-
work in Kansei Design[J]. Journal of Donghua Univer-
sity, 2011(4): 509—513.

Ak, RENHE. HETFIR Logistic IR M E 4
W IHIESE[]. MLk T, 2011(7): 8—12.

LI Yong-feng, ZHU Li-ping. Research on Product Im-
age Form Design Based on Ordinal Logistic Regres-
sion[J]. Journal of Machine Design, 2011(7): 8—12.
it TR T B I E 4 B PR B SE[].
R #13% T 2, 2011(9): 28—32

MENG Rui. Evaluation Method of Tanker Design
Based on Kansei Engineering[J]. Modern Manufactur-
ing Engineering, 2011(9): 28—32.

A, Ak . T o) XUAR 38 16 147 it T MR i [
B[, TR R R4, 2012(3): 449—458
FU Yetao, LUO Shi-jian. Style Perception-oriented
Product Family Shape Gene Design[J]. Computer In-
tegrated Manufacturing Systems, 2012(3): 449—458.
TRB. BT R U R R SRR ). P
LB T2, 2011(14): 1723—1728.

SU Ke. Customized Product Material Image Decision
Making Support Model[J]. China Mechanical Engi-
neering, 2011(14): 1723—1728.

K. T RME T4 1 5BE IR 55 Bl N SME Bt
R[], f13E T #2, 2015, 36(14): 50—54.

ZHU Yan. A Study of the Form Design of Home Ser-
vice Robots on Kansei Engineering Theory[J]. Pack-
aging Engineering, 2015(14): 50—54.

RE, BRI, TRk T22F0 BP 28 00 45 14 il 55 HL
AL ST UESE[]. fL%E T/, 2016, 37(14):
63—67.

ZHU Yan, CHEN Gang. Head Shape Design of Service
Robots on Kansei Engineering and BP Neural Network
[J]. Packaging Engineering, 2016, 37(14): 63—67.
ZHRE, TR, HM. B TEEM] Je: 1§
T A, 2009.

LI Yue-en, WANG Zhen-ya, XU Nan. Kansei Engi-
neering[M]. Beijing: Ocean Press, 2009.



