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Overall Cognitive Consistency of Complex Combination Form

SUN Li, LIU Yang, WU Jian-tao
(YYanshan University, Qinhuangdao 066004, China)

ABSTRACT: The work aims to study the formal aesthetic consistency of car body and wheel matching. An "aesthetic
matching threshold method" was proposed. Taking the SUV model as an example, the clustering analysis of sample A was
carried out by k-means clustering algorithm to find out the cluster of typical samplesin dealing with the cognitive consis-
tency problem of model A and wheel type B. The morphological analysis of part B of the cluster was carried out to find
out the typical characteristics of the influential design factors of part B. Based on the corresponding analysis, through the
perceptual experiment, the design features were analyzed to find out the AB matching range. Through the experiment, six
influential wheel hub design feature ranges were obtained, and the perceptual score range that reflected the SUV model
and the hub matching was obtained by the perceptual experiment. In this range, model A and hub B were more harmoni-
ous regarding the visual aesthetics of matching. The proposed best aesthetic matching threshold method can be used to
study the matching relationship between complicatedly combined products and their matching quality to help designers,
businesses or individuals find suitable solutions.

KEY WORDS: product design; morphological matching; overall cognition; participatory experiments
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Tab.1 A typical example configuration file
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Fig.3 SUV wheel type summary
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Tab.2 Typical feature recognition of SUV cluster hub
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Tab.3 Matching quality ranking of different spokes

WhEREH JUECPE4S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
ws 2.17 2 2 1 2 3 3 2 2 3 3 1 3 2 1 3 3 2 3 1
W5 2.15 2 2 3 3 2 3 2 3 1 2 0 2 3 2 2 3 3 2 0
W3 1.91 3 3 1 1 2 2 3 2 2 2 2 3 2 1 1 2 3 2 -1 2
w9 1.26 2 1.2 41 2 1 1 2 2 1 1 1 1 2 -1 2 1 1 3 2
w7 1.09 3 241 1 1 2 2 1 0 1 0 2 2 -1 1 1 2 2 1 o0
W10 0.83 2 0 1. 0 12 -1 1 2 3 0 -1 2 0 1 0 1 -1 1 2 3
w11 0.09 2 1 2 2 0 -1 -1 -1 1 -1 =2 1 41 2 2 0 -1 -1 2 0
w3 004 -1 2 2 0 1 -1 2 0 0 3 -1 1 -2 0 1 1 -1 =2 0 =2
w4 048 0 1 2 -1 -2 2 3 2 -1 0 2 -1 -2 -1 1 2 2 3 =2 0
w12 070 2 1 3 0 -1 2 =2 -1 0 -1 -3 1 -1 -1 -2 2 -1 0 -1 3
w13 104 3 2 2 -1 -2 2 3 1 1 -2 -3 0 2 -1 -2 -3 1 1 3 =2
W2 12 3 414 3 2 -1 2 2 3 3 3 3 3 =2 3 2 -1 3 3 -3 -3
w14 -12%6 3 2 2 -1 -3 3 3 0 -1 3 3 1 2 2 -1 -3 3 3 -1 -3
w15 192 1 3 3 1 3 3 3 3 -1 3 3 0 3 3 1 -3 3 3 3 -1
wi 20 -2 2 3 2 1 2 2 3 3 3 0 =2 3 3 =2 1 2 3 -3 -3
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Tab.4 Matching quality ranking of the different configurations

MRy s 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
MRS 1.85 2 3 0 0 2 3 2 1 1 1 2 3 2 3 1 1 2 3 2
HEREH 155 2 1. 0 =2 1 3 3 1 -1 3 3 2 1 3 2 2 1 3
PAREAL 115 2 1.3 0 3 2 -1 0 2 1 2 1 2 0 1 1 -1 2 3
WAEHEH 095 2 1.4 0 1 2 2 -1 -1 3 1 -1 0O 3 2 1 1 2 2
XUERERE  0.65 0 0 0 1 2 =2 =2 2 2 2 3 =2 2 0 3 2 2 =2 =2
XAEFLIF - 0.60 1 2 0 1 1 1 1 1 1 2 1 1 1 1 1 1
E R CES 040 -1 1 1 3 0 -1 3 -1 -1 -1 3 1 -1 3 1 1 1 0 -1 3
ZiERL 0.35 2 3 1 1 3 3 1 0 0 2 —=2 2 0 1 0 0 1 3 -3
HERTER  -0.35 1 3 1 -1 3 3 -1 2 1 1 1 1 1 2 -1 =2 -1 -3 -3
&Y 045 1 1 =2 1 3 3 3 3 3 2 3 -3 -1 1 -1 -1 1 3 -3

*5 ABRPLHEEMNERREHS

Tab.5 Matching quality ranking of different central rims
Mogor= PEECIESY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
F A 1.80 i1 2 1 2 3 2 2 1 3 2 1 3 1 2 2 3 2 1 1
1 i R 3% 2 1 3 2 1 3 2 2 1 0 1 0 3 2 3 0 -1 1 o0
EfmEE  -0.6 0 2 2 2 41 41 0 0 -1 =2 0 -1 =2 -1 0 -1 -1 2 =2
*6 AEAREREZEEFXRECEHSZ
Tab.6 Quality matching ranking of different spoke and flange connections

Wy RS 102 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
£ 1.3 2 12 -1 2 1 1 2 2 1 1 1 1 2 -1 2 1 1 3 2
N 1% 2 1 0 -2 1 3 3 1 -1 3 3 3 2 2 1 3 2 2 1 3
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Tab.7 Matching quality ranking of different spoke styles

iR PEld3¥% 14 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
IR = A 1.79 3 313 2 0 0 2 0 2 2 2 3 3 1 2 2 3 14
IR T Y 1.37 3 2 2 1-1 1 0 1 0 2 O 2 2 1 1 2 3 3 1
VAT R e 8 = A 1.37 2 2 2 2 3 2 3 0 2 0 1 0 1 2 1 1 2 -1 2 -1
HEEIE = £ 1.21 2 1.2 0 1 0-1 1 2 3 2 2 1 1 2 3 1 1 -1 0
S LiliicEs i 21 -2 2 1 2 3 1 1 0 1 2 2 2 2 0 2 1 3 2 2 2
XU =4 1.00 2 02 3 0 3 1 1 2 1 1 1 0 0 -2 01 3 1 3
WU IE = 0.95 i1 2 1 1 041 -1-1 1 1 1 1 0 2 1 3 2 2 2 0
AR T 079 -1 o 0 2 1 -2 1 1 2 1 3 1 1 0 -1 1 1 3 1 2
ShryphsmE =4 o016 -1 1 3 =2 -1 -1 -1 1 -3 2 3 0 3 0 2 =2 2 -3 2 =2
SRR IE = £ 0.11 0 1 1 1 -2 0 1 0 -2 0 1 1 =2 1 -1 2 =2 0 1
SR TIE 032 =2 0 O 1 -3 2 1 0 -1 1 0 -1 o0 1 1 2 1
NIk F=/H4 053 3 -1 0 2 2 2 2 -1 -1 0 0 -3 0-1 0 0 3 =2 1 2
R 179 3 3 1 3 3 3 3 -2 0-1 0 3 -3 -2 -3 0 13 =2 -3
2.4.6 ifEf SUV FERIR R ScE T 05 AT AT DA R R AR TE 3505 ( 2) AEA Al 7 =X

AN DT A DL EC R HER WL 8, WAl
VA DR B (R T, 280d & 50/ N A B
A, AR 2% 3 1 7 30X — R I 0 8 48058 B BT R
BN, B AR T ST IR A R, AR
HAb BT R AR RIE A N 2t A7 i, R, FfTiE
BEXE 2.4 rh T P R T C I A R 0 R B A
A BESTEAFIE S RHIE T A S F i e a5 R . (1)
TERE AR H AR AE T A 38 i O U2, sl XA AR it
Fr#tse, RBERREH B2, KA
BRI B E AN, S8 A B, oA

iEF gk iy AL, Gl X R ST REAS R
DEBC PRI 5 BUREAS AT 2087, AR W LIS (4 e s8R
Jr AT B A 20 8 3 1207 X8 0 g, BoALZE
TR 2 B e a8 Ky 1 7 D BE O A A B g A s (3)
TERR SR SURRAE T A 8 3 7 U84k, 3 i X i e
BANE B 1 Sl W 2 o S B T8 W E RS U T 2 e
XA [ e e 2 7 <X DC B o e AR AR G, {ELJE: o 2 A0
FAEAXHE SR MM 0, i, X FidEa
SUV =R 2 i 45 07 AT LLEAE 23R A X
HRLIA I AL A 2R i 2o A 5K

®8 AREHAXWLEFREHE

Tab.8 Matching quality ranking of different connections

WEEREL IURCIE4Y 1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16 17 18 19 20

Ak 1.30 2 1.1 2 2 1 0 1 0 2 2 1 1 2 2 1 0 1 2 2
Hkat 1056 -1 2 1 1 2 2 1 0O 1 O 2 2 1 1 2 2 1 0 1 o
LA 1.10 2 -1 2 0 2 1 1 2 2 1 1 1 1 2 0 2 1 1 1 o0
25 &R T RIS, A P M 2k 1 4 2% 0 5 2

it 25 X LB SRR Ak RS L T, R 4 3] T
T SUV GBI R BIE S HFIEVE FC I S o 18 i A
S AR W R B0 BB R RHIE T, R AR SR A
T2 R, BT SUV AR F R E oF 356
DCRCI FHENAE 5 FR 3 11 fez ], fefmieaXl =

W By #=MmiE CRAEEZ ., AWML . WUE
B SN ), IESAIE (AR EE . DU
SMHIER ), DT (R R NIMTERZ L DU L)
Xof AL 5 0 A 380 A PR R A RRAE , 7RI L E RN
G, AEBEATRE AR ECI , BT 05 I8 B X LE A R
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