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ABSTRACT
Ever since Bionics was first coined by the Western scholar in the mid 20th century, there derived flourishing relative technologies and industries, and so as the related knowledge, technical theories and cases. However, notwithstanding the thriving practical technologies, the philosophical thinking of Bionics was yet rarely discussed. Henceforth, this study aims to expound the knowledge context of Bionics, and probes into fields such as Biology, design and construction technology. Further, this study will adduce an actual case to prove Bionics as an independent knowledge system, in which the object of the case comes from a well-known religious group in Taiwan, and has been working in a resource recycling center for years; the experiences in recycling not only made the object forms a series of eco-friendly bionic creations, but also caused the enthusiasm to promote bionic design, education and material. Lastly, this study discusses how Bionics is an interdisciplinary knowledge that combines industrial technology and educations of design, environment and life. Bionics, therefore, is worth to be further developed and discussed jointly by designers, researchers and educators.
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INTRODUCTION
Origin
Since the 'United Nations Conference on Human Environment' was first held by the United Nations in Sweden in 1972, the environmental consciousness has been emanated as a global issue but just a matter concerned by the few, while Taiwan was also at designing and promoting its own brand that saw environment protection as a task of the future development.
Object
Green design has been promoted in Taiwan by the TDC (Taiwan Design Center) since 1994, introduced foreign techniques and methods of green design, and helped the design industries to conquer the problems of the new techniques. The green concepts and techniques have been developed as sustainable ideas ever since, and the notion of environmental protection has also been grounded in the design industry.

THEORY AND DEFINITION

Environment and design
Under the global and general environmental consciousness, what environmental issues should a designer concern of, and which part is a designer play of? For 'design' is to solve the problems happened in the daily life, so when the living environment encounters a serious damage or depredation, 'design' should thus becomes the means of achieving the goal of environmental protection (Jui-Che Tu. 2002). Under the global and general environmental consciousness, what environmental issues should a designer concern of, and which part is a designer play of? For 'design' is to solve the problems happened in the daily life, so when the living environment encounters a serious damage or depredation, 'design' should thus becomes the means of achieving the goal of environmental protection (Jui-Che Tu. 2002). On account of 'design' is for solving the living problems, and so as for accomplishing environmental protection, a designer should actively involve into protecting the environment, understand and study the green technology, and preclude the waste and pollution of environmental resource in the front-line design programme, especially if the environmental problem comes from a 'bad design' (Burall, 1992).
Sustainable design
With the concern of environmental protection and economic development, the new designs have to meet the requirement of the new generation that gives consideration to maintain both resources and development.
Green concept
It is used to describe a higher compatibility with the natural environment, so as to indicate the character of decreasing the impact towards to the nature comparing with the traditional way.
Green design
Green Design is a concept promoted by the Delft University in the Netherlands in the 90s, and was originated from the idea of decreasing the environmental impact and ensuring the product with the most friendly economic benefits can be developed as the best solution. In short, the product design is directed by the ‘environment’, which is equally considered and valued with the product profit in the process of design and production.
Green building
Derived from the energy crisis arose in the 70s, as the oil crisis triggered the energy saving consciousness in the architectural field, while also extent this concept to new design ideas such as Low-energy House, Ecology Architecture, Passive Design and Vernacular Architecture, etc. The idea of Green building by now is still the mainstream of the trend of ‘design for environment’.
Ecological design
It is mainly concerning about the mutuality between human beings and the ecology, and emphasizing the friendliness and protection to the environment, particularly focuses on reducing the burden on environment, and adopting the natural circulation mode to product design.
Bionic design

It was first started from industrial design to seek the balanced relationship between human and the nature, and as a systematic direction of study and innovative approach to further improve the human way of life. Later, some designers stated that it is commonly happened when human beings encountering some difficult technical problems, we tend to find the answer back in the nature, and also have inspired by the biological characters to create the ‘bionic design’ accidentally. Therefore bionic design is also called as ‘Bio-Inspired Design’. (Wang-Ting Chiu and Shang-Chia Chiou, 2009)
Conclusion 
On the definition of ‘Green Design’, this study takes a broad sense of ‘Green’ concepts and practices, and so when speaking of ‘Biological design’ and ‘Bionic design’ in developing the ideas of ‘exploring the nature, imitate the nature, and friendly protecting the natural ecology’, the principles of ‘low pollution, low energy cost and recycling’ that applied to design techniques called as ‘Green Design’, here is also equally as ‘Bionic Design’. 
METHODOLOGY of BIONIC DESIGN

Theoretical foundation
In the knowledge context of Bionics, as it comes from neology and structured by the interdisciplinary studies, therefore the ‘reconstruction of bionic knowledge system’ is rebuilt by reversed deduce the knowledge to the subject of this study – bionic design. The current context of constructing the knowledge is: Design and architecture →scientific realm (biology) → Metaphysics, the philosophical thinking. (application → core)(Wan-Ting Chiu and Shang-Chia Chiou. 2009)
	

	figure1: Context of Bionic knowledge.(Wan-Ting Chiu and Shang-Chia Chiou. 2009)


Object of Design 
This study is expecting the feedbacks of the following ideas that can be integrated with the contemporary innovative designs to head to the thriving ‘proposals of contemporary Bionic design’.

From design to biology

The term “bionic” and its related theories was aroused in the mid-twentieth century, that which is an interdisciplinary corporation and aimed at applying biological studies to fields such as constructions, medicine and materials science. However, the Bionic related researches in Taiwan are rather few comparing to other subjects, and even let alone the studies on Bionic design and practical cases. Thus, taking this idea represents the expectation of feedbacks from the design field.

From biology to design
Biologists take their field trip and bring back all kinds of biological information that can be benefit to the human living circumstances if used properly, so the interdisciplinary cooperation is worthy to be valued and developed. Thus, taking this idea represents the expectation of feedbacks from the biology field.

The design stage
This study discusses the creative proposals of Bionic design based on the following three reasons: (1) the practices and cases of Bionic design are very few, and the content in this study is a preliminary approach; (2) according to the object of this study, it is mainly to discuss the possibility of interdisciplinary cooperation, and to become the basis of innovative design in the future, and so the record of innovative thinking will be an important document; (3) based on the above reasons, it has been decided that the result will be ended at the stage of creative thinking and concept design. (Robin Landa. 1998)
The practice of Bionic design
Now I also want to illustrate my idea with a case, the Nanjin community in Yilan city, this is a studio of a craftsman called Lu, Bingcheng. The moment you walk in his studio, you’ll first see a big, delicate lantern with golden dragon hanging above your head. The dragon was made years ago by his father, whom promoting the recycling work in a Taiwan’s Buddhist group. So after a day of his work, he’ll use any usable resources as the material of large-sized lantern for the god in the Chinese lantern festival, showing his respect to the god.
This trivial skill of his father affects him to teach his kids to value all the things in nature and life, and further to seek materials and change their original function to something unexpected, twist the existing impression of things became a fun activity.

He admitted that the sight of his father’s back in the recycling yard making lanterns impressed him very much.

The right side of the image is his lantern made of fallen leaves of coconut palm.
In 2004 he participated the Yi Lan Green Expo., he also made large sized lanterns and sculpture by applying different shapes of germs, and also thought how to continue the life of work after the exhibition; and  maybe to change it adequately for somewhere else more ‘suitable’ for his work.

Because his studio is set in a small community, he thinks he can communicate with his neighborhood by his work, and so he applied the craftsman allowance from the government and opened a class to teach lantern making, and by this class he can also promote craft making by using the abandoned appliances.

The former study achievements:
	

	Figure2: Steps of organism mimic（collected by this study）


.From objectivity to subjectivity
Adding the organic knowledge and thinking into the design process helps human beings feel the happiness of lives when they put it into practice. Moreover, this organic thinking helps human beings depart from those languid works which were made as purely productions and as a result, aid turning designs from objectivity to biological subjectivity.
Interdisciplinary study promotes to extend the thinking of design.

The aim of interdisciplinary knowledge is to break the  respectively self-contained territories and starts to accept other points of views and knowledge from different fields with open minds. Consequently, this is worth of the cooperation of more designers, scholars and researchers.
It’s an education of design, but also an education of environment.
All kinds of biological knowledge indeed enriches the human design education, thinking and knowledge, in which it creates a new path for design, and also lead to the interdisciplinary cooperation than caged in the ivory tower. This helps human beings to concern more about the environment and the earth, whilst also achieving the goal of Green ideas.
Conclusion

It is an achievement of founding Bionics and bionic design: The new process of bionic design concept also represents the new thinking of bionic design. To sum up the preliminary results of this study, instead of deducing the education methods of bionic design, it also analyzes and establishes the methodology of bionic design.
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