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ABSTRACT

This thesis presents a novel method to construct a mathematical model of
collaboration mechanism in context of collaborative design. In design process,
miscellaneous knowledge is required for achieving desirable goal. Collaboration
is a crucial method that contributes designers to create prime solutions by
sharing their knowledge within a team.

During a collaboration, valuable novel knowledge that is not held by the
members could emerge due to synergistic effect. Hence, collaborations which
derive powerful synergistic effects are required in teamwork. However, the way
to examine increasing knowledge is implicit because some kinds of professional
knowledge is intangibles. Thus, a representation model of collaborative design
mechanism is proposed to describe the process of generating such knowledge.
The model that proposed in this thesis has ability to illustrate all of possible new
knowledge which may gain from the collaboration. Hereby, fruitful
collaboration can be visualized by using the proposed model.

To achieve the goal of the thesis, Channel Theory with infomorphism is
introduced to describe and investigate synergistic effects of collaboration.
Besides, Chu space is introduced to represent a scheme of infomorphism as a
mathematical construction.

Firstly, current knowledge of a member is extracted and transformed to binary
data called classification. Then, infomorphisms between two classifications held
by members are calculated. The infomorphisms stand for new knowledge in
which the members may obtain from the collaboration. Therefore, the
infomorphisms can be use to illustrate effectiveness of a collaboration. To verify
the ability of evaluation scheme with the proposed model, a collaboration
between layout designer and color designer in a web page design process has
been exemplified with the proposed model as a case study.

To acquire knowledge of layout designer, layout of web page designed by
professional designer on the Internet has been investigated. The effects of layout
items on users’ impression have been examined through an experiment. Then, a
model of web page layout design knowledge has been created. A classification
of layout design knowledge is constructed based on the model. The
classification of layout design knowledge consists of the layout items that



significantly affect on users’impression. Knowledge of color designer is also
acquired in order to structure a classification of color design knowledge. Color
design of touch panel interface has been investigated to get knowledge of color
design. The effects of colors used in interface on users’ emotion and operation
have been investigated via experiments. Then, an associate model between
interface color design, users’ emotion and operation has been generated. To
structure the classification of color design knowledge, the color combinations
that significantly affect on users’ impression are chosen from the result of the
associate model.

Subsequently, new knowledge has been deduced from the model consists of the
two classifications. An algorithm to generate all possible infomorphisms has
been developed for investigating effective collaboration. The algorithm has been
implemented as a tool on MATLAB environment.

Based on the case study, the designers could have much new knowledge as a
result of the collaboration. In this way, the proposed model can represent
explicitly several situations which may occur in the collaboration of web page
design process.

According to advantage of the proposed model, a team performance can be
estimated by constructing the model with classifications of the members.
Moreover,it is expected that the team manager can utilize the proposed model as
a decision making support tool when constructing a team members.
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