Journal of Physics: Conference
Series

PAPER « OPEN ACCESS You may also like

- Fractal and statistical characterization of

The Application of Yangliuging Woodcut New Year  bushsioce on painings

Maxence Bigerelle, Robin Guibert, Anna

Paintings Based on Image Extraction Technology Mironova et al.

. H H - The influence of loading, temperature and
|n C|Oth | ng DeS|g n relative humidity on adhesives for canvas
lining
J A Poulis, K Seymour and Y Mosleh

To cite this article: M L Liu et al 2021 J. Phys.: Conf. Ser. 1790 012033

- Direct radiocarbon dating of prehistoric
cave paintings by accelerator mass

spectrometry
Héléne Valladas

View the article online for updates and enhancements.

@ LSS DISCOVER
s = how sustainability
The vh : intersects with
Electrochemical & |

Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 18.118.211.193 on 18/05/2024 at 00:59


https://doi.org/10.1088/1742-6596/1790/1/012033
https://iopscience.iop.org/article/10.1088/2051-672X/acbe53
https://iopscience.iop.org/article/10.1088/2051-672X/acbe53
https://iopscience.iop.org/article/10.1088/1757-899X/949/1/012086
https://iopscience.iop.org/article/10.1088/1757-899X/949/1/012086
https://iopscience.iop.org/article/10.1088/1757-899X/949/1/012086
https://iopscience.iop.org/article/10.1088/0957-0233/14/9/301
https://iopscience.iop.org/article/10.1088/0957-0233/14/9/301
https://iopscience.iop.org/article/10.1088/0957-0233/14/9/301
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjstI_AZ0dqgziCPtBXNi74kRGq6Iq0D54P-8K5CBI4PDqvaDg4KDEElwtNqHYFAaHlona_u-OSZK0cGGlZzOftKX30x475A3RKP4LI9ODLBb7lsFpwh1eM1l_3Zfa8J4UyoXKTSFRiPTy44Z_0IyvJJq87kLbndXkrdS326FYWJkrE1Q-nST1-c81SIDD6hTal5iffVC0UIL-0sIBSuTigTlem1kgWKRrcdzccxnfwKko06Nch7EOfzU7y_jzv23GE3LSQnU38wAAjAFea2U2CBTkVSkTuePLf4AZxXdYLpZuWvjWhcJuumhjvbyOuTrlkHlcVXLuWc2GLzPYzqGeX4Oi-9xjlmE&sig=Cg0ArKJSzGyzAem5y_wv&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

SIFTIC 2020 IOP Publishing
Journal of Physics: Conference Series 1790(2021) 012033  doi:10.1088/1742-6596/1790/1/012033

The Application of Yangliuging Woodcut New Year Paintings
Based on Image Extraction Technology in Clothing Design

M L Liu"", J Xu'**, X Y Wang!, F Zheng? and Y Qiu’

"'School of Textile Science and Engineering, Tiangong University, 399 Binshui West
Road, Tianjin, 300387, China

? Department of Art and Design, Tianjin University of Commerce Boustead College,
28 Jinjing Road, Tianjin, 300384, China

3 xujun@tiangong.edu.cn
"ML Liu and J Xu contribute equally to this work

Abstract. As a traditional Chinese folk art, Yangliuging Woodcut New Year (YWNY)
paintings with unique artistic symbols and rich artistic values have formed varied artistic styles
since century. The purpose of this study is to explore the innovative application of traditional
folk art combined with other technologies in the field of fashion and art design. Through
literature research and object investigation methods, this paper analyses the subject and artistic
characteristics of YWNY paintings, classifies the paintings and creates an image bank. Using
the image extraction technology, we extract the characteristic elements with cultural symbols
and representative colours and construct the corresponding elements resource libraries. Based
on the modern design aesthetic and clothing craft design means, YWNY paintings are flexibly
applied to fashion design and other design fields. Fashion trends in combination with the
elements in YWNY paintings create works that have regional characteristics, which achieve
the creative transformation of Tianjin folk art in fashion clothing design.

1. Introduction

Yangliuging Woodcut New Year (YWNY) paintings are the representative of Chinese New Year
paintings, which occupy an important position in the history of Chinese folk culture and Tianjin
culture. It has special cultural and historical research value. Therefore, the extraction and application
of its elements in modern design is not only a simple reproduction of YWNY paintings, but also a kind
of transmission of the Chinese traditional culture. Nowadays, traditional arts have been applied to
many modern designs such as animation design, product design, fashion design, etc. The applications
of YWNY paintings in clothing are still in the decorative design stage. In addition to the traditional
design methods, the intelligent design and manufacturing technology of clothing can be integrated into
the structure and function design of clothing in a new perspective [1].

In this work, we collect YWNY paintings and manually divide them into 6 categories, according to
the categorization methods of publishers at sources, the pattern and text information in the pictures and
the theme presented in the whole painting. Then we extract the pattern, line and color elements of
YWNY paintings by using the k-means and mathematical morphology algorithms. Finally, the
elements are applied to fashion design through three methods: direct decoration, decomposition and
reconstruction, and deformation and combination of multiple elements.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
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2. YWNY Paintings Analysis

2.1. Theme and culture implication

The theme of YWNY paintings is particularly rich, and it directly reflects the current affairs and
customs of various periods, historical stories and so on. According to the subjects, the paintings can be
divided into fairy tales, historical stories, novel characters, auspicious figures, beauties, babies,
customs, and current affairs, etc. In addition to praying for auspicious, fortune, safe health and so on,
YWNY paintings also reflect the local people’s atmosphere of life and folk culture, convey the
traditional loyalty, filial piety, etiquette and moral concepts. These art works with multiform subjects
have been endowed with vivid life by paintings artists, express history and emotion, and pin peoples’
prayers and hopes [2].

2.2. Style characteristics and color features

The shape of YWNY paintings is full, lifelike, terse and exaggerated, the paintings’ layout pays
attention to integrity and harmony, and its performance is simple and unadorned, bold and vivid [3].
The paintings boldly use the black, red, purple, green, yellow as the main color, which is the
traditional "five-color view". Red and yellow add the festive atmosphere to the paintings and fit the
jubilant atmosphere in New Year. And pink, green, pale yellow and other colors render the picture
harmonious, unified and fresh. By referring the colors of natural image, YWNY paintings designers
make exaggerated and free design of the color, and use the complementary color to create contrastive
relationship, such as red and green, blue and yellow and other simple bright colors.

3. Research on Feature Extraction

3.1. YWNY paintings database building

With the rapid development of social life in China, great changes have taken place in people’s
lifestyles and aesthetic standards. YWNY paintings should adapt to these changes [4], so we should
not mechanically and blindly copy the past design means, but explore how to develop and inherit it in
a new and intelligent society and era.

126 YWNY paintings are collected in the Internet and exhibition halls that are updated
continuously as shown in Figure 1. We classify them according to 6 types, includingl0 images of
door god, 54 images of baby and beauty, 6 images of drama story, 44 images of auspicious pattern, 9
images of custom and current event, and 3 images of myth. And we establish the corresponding
databases that will be continuously updated with the appearance of new YWNY paintings in the future.

Styles Yanghuqing Woodcut New Year paintings images
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Figure 1. The classifications of Yangliuging Woodcut New Year paintings'.

! Image courtesy of Tianjin Yangliugqing Woodcut New Year Paintings Museum, http://www.360doc.com/
content/18/1210/08/52920 800578244.shtml, and http://blog.sina.com.cn/s/blog_53866a2a0102yzhq.html.
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Then the pattern, line and color elements in the paintings are extracted by using image extraction
technology. Designers can reasonably and conveniently use these elements with folk characteristics to
design clothes with more personality and national characteristics, or apply them to virtual exhibition

halls and other fields, the framework is shown in Figure 2.
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Figure 2. The framework of YWNY paintings’ elements extractions and applications system.

3.2. YWNY paintings feature elements extraction system

There are usually two methods of interface design: one is to write MATLAB files directly; the other is
to generate relevant files by GUIDE. When the GUI is constructed by GUIDE, the designed GUI
interface can be stored as a fig data file, which automatically form the corresponding MATLAB file,
and this file contains the initialized codes of the GUI and the control codes of the interface.

3.2.1. Interface design. We design the interface of color extraction by writing MATLAB file directly,
and design the interface of pattern and line extraction by building GUI with GUIDE. The interfaces
can present the color, pattern and line features of YWNY paintings in real time.

3.2.2. Program design and extraction experiment. K-means algorithm is a clustering analysis method,
which is used to extract pattern feature elements in YWNY paintings. Given a set of observations (xi,
X2,..., Xn), Where each observation is a d-dimensional real vector, k-means clustering aims to partition
the n observations into k sets S={S,S,,...,Sk}, where k<n so as to minimize the within-cluster sum of
squares [5]:
K 2
argmin), ij _UiH (1)
S i=l1 XjeSi

Where uiis the mean of points in S;.
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In this study, the data is the pixel RGB value in the image. The program calculates the distance
between any pixel to the cluster center, and puts each pixel into the closest cluster center. Multiple
calculations get the corresponding cluster center until the cluster center no longer change, then the
system outputs the results of extraction [6].

There are 4 basic procedures in morphology, which are given as follows: expansion, erosion,
opening and closing. Mathematical morphology was essentially designed for binary images, later it is
continued to grayscale activity and images [7]. Corrosion can make the target area "smaller", and its
essence is to cause the boundary of the image to shrink. Expansion make the target area "bigger",
merge the background points in contact with the target area into the target object, expand the target
boundary outward. These two changes only occur at the edges, the one offset another image to extract
the edge, so we can get the line elements by noise elimination, expansion, corrosion, etc (Table 1).

Table 1. Partial extracted pattern and line images.

Types

Original
images

Pattern
images

Line
images

Images recognized by human vision are generally presented as RGB mode true colour images,
which are respectively represented by components in R, G and B directions. In theory, 224 color
distributions can be arranged, and each pixel component is assigned a value within [0,255] and used to
express brightness [8]. Although this space can’t use Euclidean distance to calculate color difference,
and it is sensitive to illumination, which is not enough for colour processing [9]. However, most image
acquisition hardware and design software use this space to represent colours [10], and when designers
design through computer design software, they can intuitively refer to the colour matching of the
paintings and modify the colours of design works, thus realizing the expression and redesign of

colours in YWNY paintings as shown in Figure 3. Figure 4 is the extraction interface of colour.
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Figure 3. The example of color storage and color scheme application.
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Figure 4. Color extraction interface.

4. Design and Application
These extracted classical pattern elements can be utilized efficiently as inspiration elements in fashion
clothing, graphic design, packaging design and poster design. In this way, through the visual or
invisible communication of modern brands and culture, the younger generation has a deeper
understanding and sincere love for cultural heritage and traditional cultural heritage. The extraction,
reorganization and application of cultural elements is a combination of comprehensive skills based on
the perception of image information, the analysis of fashion trends and the eruption of design
inspiration. Therefore, we extract elements from the collected YWNY paintings and classify them
manually, and build an element database to provide materials for designers.

From the perspective of fashion design, this work integrates the extracted elements with women's
clothing as shown in Figure 5. The main methods are as follows: a) Traditional patterns in

a:direct decoration.
b:deformation and combination of multiple elements.
c:decomposition and reconstruction.

Figure 5. Application of the feature elements in women's clothing design.

% Partial images courtesy of https:/jx.tmall.com.
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combination with embroidery and other clothing crafts are applied to the clothing by the mean of
partial decoration. b) Based on the colour scheme in YWNY paintings and modern aesthetics, on the
one hand, the appropriate patterns are re-colored and added to the garment, on the other hand, the
combination of patterns and modern network terms are designed to decorate the clothing with hot
stamping pictures. c¢) According to the clothing style and the color hue in the paintings, on the basis of
not changing the original paintings, YWNY paintings are cut and added to the garment.

5. Conclusion and Prospect

YWNY paintings inherit and absorb the traditional art forms of several dynasties, which is the epitome
of history, culture and development since hundreds of years. People have been exploring effective
ways to protect and inherit the paintings. This paper transforms intangible assets of YWNY paintings
into tangible clothing through creative design, and transforms their potential economic value into
business opportunities, which gives them the opportunity to feed back their own survival and
development. Therefore, it is of great significance to turn YWNY paintings into modern fashion
design products that can be accepted by modern people.

In this paper, our main works are as follows: 1) build the image database of YWNY paintings, and
classify them according to the theme of the paintings, 2) extract feature elements such as patterns and
colors based on K-means and morphology, and 3) enumerate the applications of several YWNY
paintings in women's clothing by manual design. The limitations of this work are the extraction
accuracy of the extraction system, the automatic degree of the process, and the applicable range of
elements. In addition to improving the accuracy and automation, our future work is to expand
continuously the database of YWNY paintings and establish an application system based on the image
extraction system and element storage system of YWNY paintings. The system will be composed of
different application modules including clothing, printable handicrafts, virtual exhibition hall, game
animation and so on. In addition, the system can be further combined with other emerging
technologies and applied to the design of daily necessities with national style and economic value.
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