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Modeling Visual Impressions on Shapes and Material Textures
of 3D Objects

AKI MUKAE' and TOSHIKAZU KATOft

We have developed a 3D object retrieval system based on user’s Kansei model, which is
the personal similarity criterion amongst 3D objects. For the first step, we have analyzed the
correlation for each simple shape objects between the graphical parameters of material tex-
tures of objects and the weights of impression words assigned by the user. Secondly, we have
analyzed the correlation between the graphical parameters of shape as well as material tex-
tures of objects and the weights of impression words assigned by the user. By these regression
functions, we can simulate his personal interpretation to the various kinds of the parameters.
Similarity retrieval is done by distance among the estimated weights of impression words ap-
proximately more than 70 % precision if he had shown consistent interpretation. Through
these experiments, two cases are typically found which are texture-dominant evaluation and
shape-dominant evaluation in the subjective interpretation processes.
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Fig.1 The classification of the similarity retrieval based on sensitivity.
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Table 1 Double column figure.
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Table 2 Material texture parameters.
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Table 3 Image words.
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Table 4 Result of regression analysis (Shape: Sphere, Subject: B).
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Table 5 The coefficient of determination for every image word.
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Fig.2 The classification of the similarity retrieval based on sensitivity.
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Table 6 Material texture parameters of our system.
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Table 7 Precision ratio of our system.
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Fig.4 Our system.
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Table 8 The coefficient of determination for every image word.
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ooo oooo goooo oooo ooo goooo goooo ooooo ooo gooo
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ADOOO 0.176 0.556 0.452 0.524 0.340 0.562 0.340 0.611 0.377
BOOO 0.346 0.346 0.174 0.195 0.222 0.436 0.230 0.378 0.267
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Table 9 Precision ratio of our system.
ooooo
ooo oooo ooooo oooo ooo ooooo
ooooo
oo 10 | 002 (0010 (0020 (0010002 |0010|0020 | 0010|0020
A0DOO 72.0 71.0 72.0 59.0 98.0 96.0 70.0 70.0 56.0 65.0
BOOO 8.0 20.0 80.0 80.0 92.0 93.0 52.0 62.0 68.0 50.0
0ooo8oooo 25.0 31.6 62.3 58.3 86.3 88.1 62.5 62.6 65.0 63.6
ooooo
ooo goooo goooo ooo gooo
0010 (0020 | 0010|0020 | 0010|0020 (0010|0020
AODO 86.0 86.0 98.0 96.0 72.0 76.0 74.0 50.0
BOOO 72.0 68.0 94.0 94.0 98.0 90.0 100.0 100.0
OO0 800on 68.3 63.1 80.8 78.5 82.3 84.4 81.5 80.6
010 000 BOOOOOOOODOODODOODDODOOO0O0O0O0O0O%0O
Table 10 Precision ratio of our system of subject B.
0ooooo
oooo ooooo oooo ooo ooooo
ooooo
00 1000 20|00 10({00 20|00 10({00 20|00 10|00 20|00 1000 20
000 BOODODDODOODOOOOO 8.0 20.0 80.0 80.0 92.0 93.0 52.0 62.0 68.0 50.0
ooooOooooooo 50.0 50.0 66.0 77.0 16.0 16.0 80.0 82.0 86.0 87.0
oooooooo 32.0 24.0 54.0 45.0 100.0 100.0 80.0 80.0 36.0 62.0
opoooo
ooooo ooooo 000 oooo
g0 10|00 20 OO 10|0020(00 10|00 20|00 10100 20
000 BOOOOOOOODOOOO 72.0 68.0 94.0 94.0 98.0 90.0 100.0 100.0
ooooooooooo 80.0 80.0 90.0 85.0 98.0 97.0 70.0 85.0
oooooooo 70.0 66.0 42.0 59.0 100.0 99.0 58.0 58.0
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Fig.5 Examples of result for each model.
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