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Modeling of Children’s Companion RoBot Based on Perceptual Engineering

CHEN Guo-giang, JIANG Nan, ZHANG Peng, XIE Xiao-yu
(‘Yanshan University, Qinhuangdao 066004, China)

ABSTRACT: The work aims to meet the aesthetic and emotional needs of the family companion robots for children, to
provide a better perception experience of shape image, and improve the innovativeness and difference of the childrens’
companionrobot shape, thus getting the favor of parents and children. Through the perceptual engineering theory, a model
of image modeling and perceptual cognitive mapping of children’s companion robot was constructed. Then, the Seman-
tic Difference and the Likert scale were adopted to carry out a perceptual image cognitive analysis on representative sam-
ples. The principal component analysis and factor coefficient quantitative analysis were carried out by using SPSS soft-
ware to measure the perceptual image vocabulary. The main styling features affecting elements were obtained based on the
semantic quantitative analysis. In accordance with the main affecting elements, the modeling design of the children’s
companion robot was carried out. The mapping relationship between image modeling and perceptual cognition and the
method of perceptual demand correlation analysisare defined, translating the intangible perceptual image vocabulary into
tangible styling design elements, which can effectively guide the children’s companion robot to carry out modeling inno-
vation design, and provide reference for the research method of product modeling in this industry.
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Tab.1 Representative samples of children’s
companion robots
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Tab.2 Common factor analysis data sheet
NS B EZ L A5 1 IR - 2 A FHIEAE J7 2 BT i
15 Wi (R — B AN 1) 0.952
UINEUS S A I —AR = 0.922 2.606 86.864 86.864
B —L 521 0.922
R —RE W) 0.949
KA R P —ZZ 18 1 0.919 2.420 80.680 80.680
BHM—E—1 0.822
SEDIIR—14 ) 0.971
mn A YA —TE R Y 0.972 2.839 94.618 94.618
(] ) — 2 B ) 0.872
B — RS 11 0.914
15 R+ i s (1) — 25 451 1) 0.911 2.470 82.320 82.320
T B — I 3 0.896
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Tab.3 Modeling feature design elements of children’s companion robot
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Tab.4 Mean value of representative sample
perceptual image vocabulary
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3 3.17 3.40 3.23 3.30
4 3.10 3.34 2.97 3.53
5 3.10 2.83 3.30 2.80
6 3.07 3.00 3.33 2.70
7 2.90 3.00 2.63 2.77
8 2.90 3.27 2.73 2.83
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Tab.5 Matrix of modeling design elements
- T HUARRAE T R
Al A2 A3 Bl B2 B3 Cl1 C2 C3 DI D2 D3 E1 E2 E3 F1 F2 F3
1 1 0 0 0 1 0 0 1 0 0 0 1 0 0 1 0 0 1
2 1 0 0 1 0 0 1 0 0 0 1 0 0 1 0 0 1 0
3 0 0 1 1 0 0 1 0 0 0 1 0 0 1 0 1 0 0
4 1 0 0 1 0 0 0 0 1 1 0 0 1 0 0 0 0 1
5 0 1 0 0 1 0 0 1 0 1 0 0 1 0 0 1 0 0
6 1 0 0 0 0 1 0 1 0 0 1 0 1 0 0 0 0 1
7 0 1 0 0 1 0 1 0 0 0 1 0 0 1 0 0 0 1
8 1 0 0 0 0 1 1 0 0 0 1 0 0 1 0 0 1 0
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Tab.6 Results of multiple linear regression analysis
Edey=e SN PH—E S RIGH—ARE Y FRUIR—4 Y FE 0 —HBE Y
WAL R2 0.785 0.896 0.859 0.917
Al & TE 0.402 0.408 0.690 0.241
ANLE A2 JLfTIE 0.298 0.420 -0.116 0.259
A3 i HETE 0.056 0.371 0.236 -0.001
B1 BRkik 0.104 0.555 0.188 0.042
B SLHIEA B2 Jrik 0.110 0.422 -0.067 0.018
B3 AFLI 0.202 0.659 -0.047 0.465
B 2= UM A 1.080 1.471 1.585 1.656
WAL R2 0.726 0.939 0.890 0.924
C1 fR/I -0.340 0.061 —0.455 —0.424
C &k R~} C2 h%: 0.691 0.307 0.355 0.726
C3 fhik 0.116 0.176 -0.480 0.158
D1 Jtht 0.242 0.419 0.185 0.229
D B/RBEHE D2 i 0.060 -0.188 0.008 0.046
D3 £t 0.141 0.224 0.269 0.170
Bk 2= TUNAE 0.933 1.791 1.117 1.097
BIAEE R2 0.804 0.836 0.789 0.820
E1®H K 1.368 -0.814 0.771 1.288
E (AR IEHC E2 Rl -0.775 -0.202 -0.204 -0.649
E3 K& -0.940 0.036 -0.283 -0.846
Fl gz 0.296 -0.113 0.108 0.146
Fissh s F2 [ e 0.505 0.317 0.580 0.201
F3 % = -0.462 0.379 0.136 1.027
Bk 2= UM A 0.478 1.029 2.224 1.645
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Tab.7 Suggestions for designing modeling features corresponding to each image vocabulary
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Fig.1 Preliminary design scheme of children’s

companion robot modeling
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Fig.2 Effect of children’s companion robot
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