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"Expression in Mechanics Sense" in terms of Distribution Pattern of Load Level

HIRA Toshio

It is emphasized that the design problem is highly dependent on individual skills and sense of aesthetics in general.

However, there are also objective aspects in the design process, such as rationality in terms of mechanics. In order to develop

the novel design technique, it is a key to reveal the connection between the sensuous- and the objective-aspects in that process.

In this article, we assumed that the human designer intuitively see the distribution pattern of load level, such as mechanical

stress, strain energy, without the structural analysis. Furthermore we proposed a concept of “expression in mechanics sense”

that is the distribution pattern perceived by the designer. The term of expression is a metaphor of human facial expression.

This virtual expression is regarded as a bridge connecting the sensuous- and objective-aspect. Finally, we showed some

methodologies using the deep learning-based captioning engine to estimate the model for perception of shape feature by the

human designer.
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Fig.1 Captioning for estimating likeliness
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Fig2  Concept for generation of various cup images
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(a) Top quartile on category score

(b) Bottom quartile on category score

Fig3 Rendered images categorized as “drink ”
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Table 1

#5375 (2017)

Rendered images that are categorized as “drink " and their generated captions, category, and stress distribution (part of 112 images)

Images
(score), Tags (confidence)

Generated caption (confidence), Category

Equivalent stress distribution on side cross
section of cups

“a cup of coffee on a table” (0.615)

“drink_" (0.988) *Highest score

cup (0.999), coffee (0.996), sitting (0.957),
indoor (0.861), tableware (0.762),

black (0.686), ceramic ware (0.522),

pitcher (0.299), coffee cup (0.269),

Dixie cup (0.090), porcelain (0.069)

“a close up of a coffee cup” (0.655)

“drink " (0.988) *Highest score

cup (0.999), coffee (0.995), sitting (0.954),
indoor (0.867), tableware (0.755),

ceramic ware (0.464), coffee cup (0.306),
Dixie cup (0.106), porcelain (0.053)

“a cup of coffee on a table” (0.490)
“drink " (0.988) *Highest score
cup(0.999), coffee (0.993),

table (0.976), tableware (0.837),
ceramic ware (0.378), pitcher (0.254),
Dixie cup (0.127), coffee cup (0.118),
porcelain (0.048)

Min: 12.4, Max: 28.7
Median: 14.9

Mean: 15.8, SD: 3.0
CV: 19%

Min: 1.7, Max: 10.8

Median: 5.1
Mean: 5.3, SD: 2.5
CV: 47%

Min: 13.5, Max: 33.9

Median: 16.8
Mean: 17.6, SD: 2.7
CV: 15%

“a close up of a coffee cup” (0.693)

“drink_” (0.644) *Lowest score

cup (0.999), coffee (0.998),

tableware (0.667), ceramic ware (0.294),
coffee cup (0.253), Dixie cup (0.076),
porcelam (0 058)

“a close up of a coffee cup” (0.682)
“drink_" (0.646) *Second-lowest score
cup (0.999), coffee (0.976),

tableware (0.567), ceramic ware (0.467),
coffee cup (0.153), porcelain (0.093)

“a cup of coffee” (0.804)

“drink_” (0.687) *Third-lowest score
cup (0.999), coffee (0.998),

tableware (0.660), ceramic ware (0.254),
coffee cup (0.192), porcelain (0.063)

/
/
/
|
|
|

Min: 5.4, Max: 11.2
Median: 8.4

Mean: 8.4, SD: 0.7
CV: 8%

Min: 4.2, Max: 10.2

Median: 8.5
Mean: 8.5, SD: 0.8
CV: 9%

Min: 5.9, Max: 11.2

Median: 9.4
Mean: 9.4, SD: 0.9
CV: 10%

Fig4  All rendered images categorized as “others
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Table2 Rendered images that are categorized as “others_” and their generated captions, category, and stress (part of eight images)

Images
(score), Tags (confidence)

Generated caption (confidence), Category

Equivalent stress distribution on side cross
section of cups

(®
“others_" (0.023)
cup (0.999), coffee (0.998),

porcelain (0.041)

“a cup of coffee on a table” (0.707)

sitting (0.942), tableware (0.462),
ceramic ware (0.378), coffee cup (0.274),

Min: 4.1, Max: 10.3
Median: 8.5
Mean: 8.5, SD: 1.0

CV: 12%

(h)

“others_" (0.031)
sitting (0.978),
indoor (0.972),
ceramic ware (0.219)

“a vase sitting on a table” (0.351)

Min: 5.0, Max: 12.3
\\ Median: 9.5
\ Mean: 9.5, SD: 1.3
) CV: 14%

(1)
“a cup of coffee” (0.715)
“others_" (0.035)

cup (0.999), coffee (0.995),

coffee cup (0.233)

tableware (0.363), ceramic ware (0.245),

Min: 3.7, Max: 9.3
Median: 8.1
Mean: 8.1, SD: 0.9

CV: 11%
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