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Abstract 
Simply, shape bionics is to extract an image feature of natural objects, and 
most of the techniques for transforming and presenting are focused on me-
taphorical effects. In particular, the extraction process of metaphor design 
seems to be related to the concept of Saussure signs. Therefore, this research 
took the doll design of the Tiantoushui community in Changhua County, Tai-
wan as an example and attempted to use the Saussure concept to extract and 
evaluate the signs of bio-inspired design. The results showed that a total of 
three doll works symbolized respectively rice, guava, and pomelo implied the 
signification of local region by integrating the Saussure code image with the 
sign-image of the regional nature and transforming its content into “com-
modity design” and further transferring into “the product value of cultural and 
creative”. In addition, the specific extraction process included 1) Extraction of 
image—adjectives in creative products; 2) Meaning space of image—adjec- 
tives in creative products; 3) Extraction and determination of design elements 
of creative products, and 4) Combined the sensibility of creative products and 
design elements to derive design rules. After preliminary exploration of the 
extraction steps above, a concrete and efficient bio-inspired design process 
was proposed in this work. Besides, it was inferred that if further combined 
with the post-modern design style, it may not only simplify the design ele-
ments of creative products but also enhance the design connotations in the 
future. 
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1. Introduction 

Since ancient times, human have known how to imitate nature and integrated it 
into life invisibly to enhance living quality of people, such as tree house, boat, 
plane, and so on [1]. Recently, advanced with the modern technique and econom-
ic, bionic technology pays much more and more attention. Bionics, also termed 
as bio-inspiration, biomimicry, biomimetics, etc., was widely applied in various 
multidisciplines [2] [3] [4]. However, in terms of the bio-inspired design, it simply 
belongs to a kind of design that imitates the outer appearance and/or function 
of natural creatures. In other words, after observing the creatures in nature, 
designers extract the specific characteristics and/or functions of the creatures. 
Subsequently, these characteristics are applied in the works by designers, so that 
the design products maybe have analogical biological characteristics, such as bi-
ological shape and color. But several scholars also suggested that the bio-inspired 
design is a distinct design, not an easy modification and/or selection mode [3] 
[5]. 

So-called Saussure sign concepts, that is, a sign is an entity with meaning and 
also consists of two components including signifier and signified. A signifier is a 
physical form of signs such as a sound, printed word, or image. The signified 
means the sense of symbol and is also a part of meaning represented the sign [6] 
[7]. In other words, it means understanding or ideas generated by these symbols 
in different communicators and receivers. Therefore, the creative designer effec-
tively attempts to catch the sign and connotation of product image by consider-
ing the indivisible signifier-signified relationship of the aesthetic design of the 
subject composition [8]. The metaphor expression skill in Saussure semiotic con-
cepts is increasingly applied in the discipline of design in recent years, particu-
larly in the creative products (CPs) [8] [9] [10]. Also, the design purpose of CPs 
is to enhance the purchasing behavior of consumers. Therefore, in addition to 
purchasing the real values of commodities, they also consume the meaning, beau-
ty, and sentiment of products that symbolize and represent. 

Tiantoushui communities including Tianchung, Shetou, and Ershui towns lo-
cated in the central territory in Taiwan, produced mainly on agricultural prod-
ucts before. But advanced with social economic and a lot of creative products 
(CPs), the CPs in the market have gradually shifted from function-orientation to 
psychological needs, which will further induce the satisfaction of psychological 
level of product-image. Therefore, this work focused on doll-design which repre- 
sents the meanings of agricultural products of Tiantoushui, by combining with 
the extracted procedure of Saussure code concept and the sign-image of bio-in- 
spired design. 

2. Methods 
2.1. Extraction Symbol Image of Creative Products 

In order to draw out the metaphor sign that represented the code-image of agri-
cultural commodities of Tiantoushui territory, four design-steps modified from 
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previously reports which described the conception of Saussure sign [6] [11] were 
further concluded in this work, as shown in Figure 1. 

2.2. Converting a Flat Graphic to a Three-Dimension Doll 

Through these steps extracted metaphor code, the authors would conclude some 
design elements of organic products and apply to the doll design of three-di- 
mension (3D) by using the texture of wool felt. Briefly, the artificially assembled 
procedures of 3D creative dolls included 1) roll-up first the wool tightly, 2) pok-
ing the end of the doll to fix the wool, then repeating the first step, 3) molding 
the shape, and 4) sticking the different colors of wool. Finally, the different types 
of 3D dolls with wool felt were completed from a flat image code. Figure 2 
showed that the 3D doll with wool felt was being artificially assembled using a 
like stick-needle tool by a creative designer according to the extracted sign steps 
described above. 

3. Results and Discussion 
3.1. Extraction Symbol Image of Creative Products 

Simply, semiotics is a discipline that studies signs. As we known, the various cul-
tures generally derive different symbolic meanings. In the terms of generalized 
semiotics, it can almost cover all regular expression modes and characteristics  

 

 
Figure 1. The flowchart of extracted steps from organic commodities by combining with 
Saussure code concept and bio-inspired design, as well as the artificially assembled 3D 
creative dolls with wool felt. 
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other than language [12]. However, Derrida (1982) also pointed out that the cog-
nition of sign results from the socialization, and there was no one-to-one direct 
relation between the signifier and the signified [13]. Therefore, the focus in this 
work was to first extract the code-image of agricultural commodities of Tiantou-
shui community based on the Saussure sign concept. 

After extracted the meaning symbols through the extraction procedures of this 
study, the authors finally completed three piece of creative works. As shown in 
Figure 3, the arc line code of pink-white implied that only good soil and water 
quality could cultivate good rice quality. The line-code of turquoise like repre- 
sented the feelings of crispy and sweet guava. Because there is a fertile black soil 
resulted in alluvial plain beside the Zhuoshui-River, it can nourish the precious 
guava. From the early production time of Tu-Guava and Thai-Guava to the Pearl- 
like Guava, it has always been the production king of Guava in Taiwan. Also, the 
golden-yellow lines represented the imperial-like pomelo, which was not only 
juicy and delicious, but also spread somewhat aroma. After extracted the code- 
image of bio-inspired, the designed procedures of transformation were further 
showed in Figure 4, respectively. 

For example, the green leaves drew on the upper half of the graphics even sug-
gested that the quality of agricultural products produced by natural cultivation  

 

 
Figure 2. Illustrated 3D doll of wool felt was being assembled by hand with a stick tool. 
Left panel: the designer was displaying the merging steps. Right panel: the operation illu-
stration was amplified. 

 

 
Figure 3. The diagram of code-image extracted from agricultural commodities based on 
Saussure sign concept. 
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Figure 4. The diagrams of the designed procedures of transformation in bio-inspired. 

 
method was the best than that of non-natural method (Figure 4). On the other 
hand, many colors are covered in nature, and will also alter with the change of 
the four seasons. The previous papers show that the colors will make lots of 
creatures including human physiology and psychology have wonderful feelings 
of resonance at any time [14] [15]. For a designer, the color can be considered as 
a kind of packaging design which is attached to the exterior of any creative design 
products and/or objects. Therefore, coordinated color-design and color planning 
can not only beautify the design of creative products but also effectively and 
directly enhance the competitiveness of commercial products [16]. Besides, the 
evidence also showed that this bio-inspired design should be somewhat different 
from the simple modification and selection design method previously described 
elsewhere [3] [5]. In other words, if designers just do a simple modification and/ 
or selection, the creative work will finally result in fail due to the losing spirit 
characteristics inspired by natural objects. Therefore, the elements and mean-
ings of code-image bio-inspired should be completely displayed in the creative 
works. 

3.2. Converting a Flat Graphic to a Three-Dimension Doll 

Subsequently, after extraction the elements of code-image based on the design- 
steps, they were further applied to doll-design of 3D using the texture of wool 
felt (Figure 5). The texture of wool felt belongs to a non-woven fiber fabric. It 
has some well physical properties, such as strong flexibility, well water-resistance, 
good warmth retention, non-flammability, noise-reduction, and so on [17]. There-
fore, designers can create beautiful products according to the characteristics of 
wool felt, thereby producing a series of influential works to meet the different aes-
thetic viewpoints and fashion-demands of consumers. In this work, the 3D-dolls 
imitated the agricultural commodities were further completed, they not only  
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Figure 5. The diagram of 3D creative dolls based on the extraction signs was artificially 
made from the texture of wool felt 

 
showed the compound metaphor of commodities but also might have the poten-
tial for promoting agricultural products in view of their cute and vivid shapes. 

4. Conclusion 

The symbol of code-image was extracted from the agricultural commodities of 
Tiantoushui territory by using the extraction procedures based on Saussure sign 
concept. A total of three pieces of creative dolls which imitated the natural agri-
cultural commodities was preliminary completed in this study. The evidence sug-
gested that the extraction procedures of code-image based on Saussure sign con-
cept from biological products might have a potential for application on bio-in- 
spired design in the future. 
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