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Analysis of design knowledge and its utilization based on experimental method

Hideaki Takeda, Tetsuo Tomiyama and Hiroyuki Yoshikawa

In this paper, knowledge and its utilization in design processes are analyzed in two ways by
using protocol data. First, we extract 134 pieces of knowledge that are directly appeared in the
protocol data. We classify them into nine categories and discuss how they are used in design pro-
cesses. Second, we assume that knowledge is represented by relationship of concepts, and extract
concepts and relations of concepts from the protocol data. We interpret the extracted network of
concepts by the connectionist approach. We can identify the important concepts and how their
degrees of importance change during the design process by regarding the activations of nodes as

the intensity of importance.

Keywords: design theory, design experiment, protocol analysis, knowledge, connectionist ap-
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Table 1: Classification of protocol
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Fig. 1. Extraction of knowledge
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Fig. 2: Examples of extracted knowledge
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Table 2: Knowledge classification by design cycle
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Table 3: Knowledge utilization in design processes
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Fig. 4. Transition of knowledge appearance
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Table 4: Prepared relations between concepts
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Fig. 5: Examples of extracted relations
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Table 5: List of the 20 highest nodes
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Fig. 6: The drawing in Experiment I1[-B-1
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Fig. 7: The drawing in Experiment [1I-B-2
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Fig. 8: Transition of the activation

0000 -B20000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
200000000000000000000000
000000000000000000000000
000000000000000000000

34. 00000000OOOOOOO

00000000000000000000000
000000000000000000000000
000000000800000500010000
000000000000000000000

00000000000000000000000
000000000000000000000000
000000000000000000000000
DO II-B-10000000[00]0[000]000

000000000000OU0O0OO0OO [Do)o oo

0]0000000000000000 [0000]0
D0000000000000II-B2000000
0[0000)00000000000 [000)(o00
0]0[00]00000)0 [00]000000000
D000 [0000)000000000000000
00000000000 (00000000000
0D00000000)00000000000000

ggoooooooobbbbbooooooooood

0000000000000 0O0OO0OO [DoO]o

0000000 (o0 [00joobooO0ooooo
000000)0000000000O00O0

3.5, 00O

goboboooobobbooobbooooobooboo
gobboooobboooobboooboboooan
gobbogobobboooobboooboobooood
gobobooooboboooobboooobooboooon
gobobooobbboooobbooobobobooon
gobbogobobboooobboooboobooood
gooboodob z20b0o00oboboooooboog
gobobooobobboooobbooobobbooon
gobobooooboboooobbooobooboooon
gobobooooobboooobbooobobooon
gbobooob200000b00b000b00bOong
gooboooooboooobooooon

4. OO

goboboooobbbooobboooobboo
obobooobobob 20000b0b0b00bOO0OD
gobobooooboboooobbooobooboooon
goboboooobboooobbooobobobooon
gobbogobbboooobboooboobooboood
gobobooooboboooobbooobooboooon
gobobooobobboooobbooobobobooon
gobbogobbboooobboooboobooboood
goboboooobboooobbooobobobooon
gobobooobobboooobbooobobobooon
gobobooooboboooobbooobooboooon
goboboooobboooobbooobobobooon
goboboogobobooobobbooon

ggono

1) 00000. 000 CAD/CAMODD0OD0O00DO.
000000000, (1985).

?) 00D00,000,0000,0000. 00000000
0000D00000000000. 000000, 58, 11,
(1992), 1849.

3) 0000,0000,0000. 00 CADOOOODOO
0000D00000000000. 000000, 57, 6,
(1991), 1047.

4) gooo,bbd. obboobobooooooooboog
oo0bOo0oooOooDO oob. obboooog 3s0ooa
00, (1988), 1685.

5) D.E. Rumelhart, J.L. McClelland, and PDP Research

Group. Parallel Distributed Processing. The MIT Press,
Cambridge, MA, (1986).



