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Extraction and Application of Design Elements of Miao
Embroidery under Eye Movement Analysis

ZHANG Ning, YANG Qin, WANG Jian-wei, CHEN Yang, ZHANG Jin
(Guizhou University, Guiyang 550025, China)

ABSTRACT: The work aims to propose a design element extraction method based on eye movement analysis, so as to
solve the ambiguity and subjectivity of design element extraction in the design of cultural products and better inherit and
protect the intangible culture. Samples representing Guizhou Miao embroidery culture were collected and screened. Eye
movement technology was used to quantify the perceptual knowledge of Miao embroidery culture features and eye
movement data were combined with subjective evaluation to extract the object of culture sample. Then, the design elements
were extracted from shape, color and meaning and the element map was established. The design elements were recon-
structed and deducted through shape grammar, and then applied to the design of cultural and creative products. The cultural de-
sign elements were extracted from Guizhou Miao embroidery through eye movement data analysis, and the feasibility of
the design method was verified by specific design cases. The design elements highlight the regional characteristic of the
nation and increase the additional value of the product, thus enhancing the cultural implication of the product and provid-
ing reference for the inheritance and protection of Guizhou culture and the innovation of cultural and creative products.
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Fig.1 Design elements extraction and application model of Miao embroidery under eye movement analysis
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Fig.2 Guizhou M1ao embroidery culture sample group
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Tab.1 Analysis of influencing factors in eye movement experiment
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Fig.3 Primary color thermogram analysis of sample 2
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Fig.5 Primary color gaze trajectory analysis of sample 2
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Fig.7 Regional division analysis of sample 2
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Tab.2 Analysis of eye movement data of

primary color sample 2
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Fig.8 Subjective evaluation area preference analysis
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Fig.9 Design element extraction object of sample 2
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Tab.4 Miao embroidery culture design element map
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Fig.10 Design element extraction and application process

A 11
Fig.11

HREAIR
Final rendering



254 1 % T & 2020 £ 5 H
2011, (4): 66-69.
5 4%iE GOU Bing-chen, YU Hui, LI Zhen-fang, et al. The
Banpo Painted Pottery Culture Gene Extraction and De-
ASCHET MR BN 438, BEICT 5N v TG 1 45 S fk ik sign Application Research[J]. Journal of Northwestern
HWILR, JFE G PRSI 0977 2, sl BR 3h 20 B I 22 Polytechnical University(Social Sciences), 2011, 31(4):
TR T FEPPAN B A AN E P B O, e o T 66-69.
PR T OE A R b Rk R T s R AR 71 REE, PEE BRI T RS 1 30
B, RSCIBI R SR A R B SR S F LR (] WL RS (LA, 2013, (1):
AN, MIBAR | 67 R B = A7 RO A s T 20652072, - , ,
% MBAR SO E R AT AL, HR A B Lo Somet i o,
— . NN N Py age Elements Based on Semiotics in Product Design[J].
EFH?F%E@@U%{?%T[‘L;FH%ﬁlJ%\lETEEJ{TFO Journal of Zhejiang University(Engineering Science),
i ATy AT LR T i l%l"Jijtlj\]{l@, fie ik R SC 2013, 47(11): 2065-2072.
TR AR, D9 IR G R BB (g1 s, W5, 40, % B4 0L R0 2 I
AR TR, BERIBESE 5 R[], 5 TR, 2014, 35(6): 73-76.
WANG Wei-wei, HU Yu-kun, JIN Xin, et al. Research
P— and Application of Extraction Model of Traditional
Z . Culture Design Elements[J]. Packaging Engineering,
LA S A T R 2014, 35(6): 73-76.
o e RS, SO o) g, ok, S, 5. s S0 S b
LUO Lin. Miao Embroidery Heritage and the Protec- WU BL]. AT AR, 2018, 39(2): 270-275.
tion[J]. Guizhou Ethnic Studies, 2008(5): 66-70. DENG Li, CHEN Bo, ZHANG Xu-wei, et al. The Ex-
2] ZHE. WHHENS L RMEED]. bk R K kg traction and Application of Costume Culture Gene of
1}, 1995(6): 36-41. Liangshan Yi Nationality[J]. Packaging Engineering,
MENG Gan-lu. The Implication of Miao Embroidery 2018, 39(2): 270-275.
Art[J]. Journal of Minzu University of China, 1995(6): (10] #=iz, FM. LT Z AR S ROHE 7 i s By 58 VP i
36-41. BERI[I). THRHLEE B R 5L, 2016, 22(3): 658-665.
[3] WIESE, mih. WENSEEREamhELSE LA LI Yun, GUO Gang. Selection Model of Product Shape
BEEE[I]. fs TR, 2012, 33(14): 135-138. Schemes Based on Multiple Eye Movement Data[J].
MIAO Yan-rong, GAO Jie. Traditional Chinese Arts Computer Integrated Manufacturing Systems, 2016,
Dialectics in Miao Embroidery Pattern[J]. Packaging 22(3): 658-665.
Engineering, 2012, 33(14): 135-138. [11] CHAO F, HUNG C. Renovation of form Concepts in
[4] JAY P M. Speaking the Buick Language: Capturing, Product Redesign-A Case Study of a Digital Camera[J].
Under-standing, and Exploring Brand Identity with Journal of Science and Engineering Technology, 2005,
Shape Gram-mars[J]. Design Studies, 2004, 25(1): 1-29. 1(3): 29-55.
[S] %%, kb b, m3a . jE ) Tk st i S g i [12] SRRREF, EiE, BiEMR, 5. JETAUHIE R S0

DNA[J]. LB T-FE244%, 2008(7): 123-128.
LUO Shi-jian, ZHU Shang-shang, FENG Cheng. Prod-
uct Family Design DNA in Industrial Design[J]. Journal
of Mechanical Engineering, 2008(7): 123-128.

(6] #jRRE, THE, ZR7J5, 5. 3R M SOk K 42 I
HEAHRHPTFEI]. P Tl R i (FE 2 B2 ),

P S M T2 48 L5 3 I [J]. W7 VL K 2% 24 (T2 R,
2018, 52(3): 461-472.

ZHANG Xin-wei, WANG Jin, LU Guo-dong, et al. Ex-
traction and Reuse of Pattern Configuration Based on
Ontology and Shape Grammar[J]. Journal of Zhejiang
University(Engineering Science), 2018, 52(3): 461-472.



