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Image Cognitive Evaluation Method of Product Cultural
Symbols Based on Neural Network

ZONG Jie, ZHAO Wei-guo, ZHANG Zhen-jiang, XU Ri-ga
(Inner Mongolia University of Technology, Hohhot 010051, China)

ABSTRACT: The neural network is used to establish the mapping relationship between the characteristic elements of
product cultural symbols and image cognition, and the characteristic elements of cultural symbols are associated with the
user’s perceived images. We first collected the image cognitive vocabularies, selected the vocabularies that conform to the
overall image cognition through focus group, and extracted the core semantic vocabulary according to the word frequency
statistics, then used the Likert scale method to evaluate the core semantic vocabulary conformance of the test sample. The
vocabulary was subjected to principal component analysis, and the principal component weight coefficients were ex-
tracted to obtain the comprehensive image evaluation value of the test sample. Finally, a neural network toolbox was used
to analyze the mapping relationship between the feature elements and the comprehensive image evaluation value. The
sample data and the data obtained by the neural network are compared and verified, and the values are basically close. All
random variables were input into the neural network to obtain the combination of the highest and lowest feature elements
with comprehensive image evaluation values, and the feature elements with weak correlation were eliminated. Through
the evaluation method of product cultural symbol image cognition based on neural network, the mapping relationship
between cultural symbol characteristic elements and comprehensive image evaluation cognition can be established, and
feature elements with strong correlation can be obtained, which can be used to design rational thinking to meet the user's
cultural needs. The product provides a reference for data and graphical structure.
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Fig.1 User’s cognitive process towards
cultural symbol elements
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Fig.2 Technical route of evaluation method of cultural
symbolic image recognition based on neural network
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Tab.2 Typical sample Cronbach a
A5 1 2 3 4 6 7 8 9 10
o 0.836 0.827 0.886 0.836 0.838 0.846 0.861 0.846 0.849 0.861
AR FF5 11 12 13 14 15 16 17 18 19 20
o 0.877 0.885 0.890 0.812 0.871 0.842 0.848 0.814 0.790 0.753
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Tab.3 Principal component analysis of image
evaluation: total variance explained

o PURFEAEAE JHE¥ 2 4er ¥ J5 Al
Bt EES BR% Bt
1 3762 53.741 53.741 3.020
2 2.103 30.047 83.788 2.845
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Tab.4 Principal component analysis of image
evaluation: rotated component matrix

Bets i SR K 1 A a
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fRj i Y — 0.937
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H 2R 1) — 0.842
AN 0.563 0.611
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Tab.5 Principal component analysis of image evaluation:
component score coefficient matrix

BoL i XL L :

1 2 S
EE 211 0.293 A12 —0.028 0.265
KT A1 —0.003 12,0319 0.316
AN 231 0.139 132 0.175 0.314
faj I Y A41 —0.199 A4 0.387 0.188
geail) As1 0.309 A5y —0.023 0.286
[E8 0] A1 0.345 Aer —0.112 0.233
EPZid) 471 0.011 172 0.293 0.304
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Tab.6 Sample feature element: data analysis of comprehensive image evaluation value

HAFS () L1 L2 L3 L4 L5 L6 L7 L8 L9 ZEEZWMME (V)
1 1 1 3 3 1 2 2 1 1 289.17
2 2 1 3 2 1 1 2 1 2 275.06
3 2 1 1 2 2 1 2 1 1 245.00
4 1 1 3 3 1 2 1 1 2 272.47
5 1 1 1 1 2 1 1 1 1 242.35
6 2 1 2 5 1 1 2 2 2 280.94
7 1 1 2 4 2 2 2 1 2 274.29
8 3 1 3 1 2 1 3 1 1 270.19
9 4 1 2 4 1 2 2 1 1 318.55
10 1 1 2 2 1 2 2 1 2 283.03
11 3 1 2 2 1 3 2 1 2 282.22
12 3 1 2 2 1 2 1 1 2 260.81
13 2 1 2 2 2 1 1 1 2 237.73
14 3 1 2 2 2 3 1 1 1 279.03
15 1 1 3 1 1 2 2 1 2 300.00
16 2 2 3 2 2 1 1 1 2 245.62
17 4 2 4 1 2 3 1 1 2 246.09
18 4 2 2 4 1 2 2 1 1 303.74
19 4 2 3 2 1 2 1 1 1 281.25
20 1 1 3 4 1 2 1 1 2 281.18
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Tab.7 Coding of product cultural symbolic features elements
FrET R FAR N S 2 e 3 HH 4 FAL S
LILILER L1 1.H 2k 2.8k 3Lk 4. f Mg —
KL LR L2 1L 24 HUE — — —
BAAARAE 1 L3 1.HE1 250 3EE UNER LN —
At Jry ) 1 L4 1LEE 2. ek 3P 4 %R 545
A A W L5 1.2 2.5 — — —
HHAEH L6 LAY 22BERM 3 EfEMN — —
HATLHA TR L7 1AHY] 257 3EE — —
ST BT 2K L8 1LEE 235 — — —
HABER L9 1A 2.7 — — —
2.4 WMBMLEHIEA 10 All: R70.88343
241 MZRH RIS S S 0gl — ol
Hoe 6 T 18 ANREAE Ay 22 251 ZRREA BT s | =T
5. IR 2 R HIRTERCHR . 4 REA I TE 2R A e 0
RN I 28 (R4 AN B, 256 RPN EAE i 2K é’* o
Mo B, BRIEOTRAE S5 G B2 WM ER Sy
Mapminmax pREH#EATIH—fLAE 3 HYK , 2 1] MATLAB :'i . o)
GUI-Neural Net Fitting T ELEf T2 M 45 145, ML 4R g sl
2 A, WEBEZEY A 11 CaAZEY R 9, © o
HEAT 5 :1), R Trainlm 53:( Levenberg-Marquardt | | . !
Tk ), EVAHETR 546 B EMEZ A2 4 0 0.2 0-4Targe?-6 08 10
AMERNHEMR UK 3. UIZR5E UG PRAEIZ N4 R net B3 R e i
W47 ANRE A AR S 5 g T X < SIEJLR Form 2
2 TAERX . K5 P FEAS B RRAE TC 2 B4 A net AL 111 1

o, 1S3k HE 9 R - FEAS 19=280.63, FEAS 20=
271.58, SszBrfExft (281.25, 281.18) & PA(H

Fig.3 Logical linear regression image between feature
elements and comprehensive image evaluation values
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Tab.8 Comparison of feature element prediction results

3,1, 3, 1, 2, 1; LR BRI EAR/N N 189.38,
SRR E T R Sl 4, 2, 1, 4, 2, 1, 3, 1, 2,
GARBEIEMEE NI X AR A B X TE
AR AN ULLE FE WA T B S Rk i T

WX R 9 MR R Y 5 5 T H AR K
PR SCAAF S B GO HL B A G, i LRI
TR SORE & T 4 B B 20 ) R

38 FmXUFSERITEMST

TEF AR B LN B 4ERE T, 7 M0iE X
TR 2 HEAS R B i AR HE AR R - RO7 Y A

A T2 g EEZR GARES ) * i o
LI R R EMMERT AR AL FARAY . HRERY . RSBy W SREY. RIVERY (AN
T L1 Rk Fl i #5)o MEZIFEA P EIZE A B EME ST 3
AT L2 JLTIE H UK AR (FEAR 9. FEA 18, A 15) MZEEELRIT
B R L3 Eb HE PrEE AR 2 DA (FEA 13, FEAR 5), Jlad i fT
i Je A4 1, L4 Pk SR TR 2 S B AR A 1 B A U R SCIRNE Y 1 3R o BUS
B L5 2 7 S IANALE REA AR, 23R 40 B i KA 5
HEEH L6 AR A A1E R AMEZ RN EE , I H N4 B £ B2 A T R-IE JT
RARAAX L7 MY ri R L1~L9 myfiety, HBNZEEBLIHNE S 0k
RRLIEERIZN L8 ALl H PP RAE TG R BARIXT RO R | 77 il S5 FEATT
RS v _f x e
*9 FRXUFSHEXRIEMSH
Tab.9 Evaluation and analysis of product cultural symbol samples
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