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Computational model in early vision of brain: Perceptual grouping

Hannan University, Graduate School of Corporate Information
Isao Hayashi

Abstract
system and formulate visual neural networks.

The physical data in the aperture experiments is significant to analyze human visual
We analyze here the perceptual grouping under

changing radius, distance between circles, movement direction, and the display time in the aperture

experiment.

Moreover, we discuss the influence of attention mechanism with this phenomenon.

Additionally, we discuss a new input layer using Gabor function in the TAM network which is a
biologically-motivated neural network, to realize receptive field of human visual cortex.
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Fig. 3: Perceptual Rate
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Table 1: Influence of Display Time to Perceptural Grouping

0ooo0 (000 | 000 | 0000 FO ooo
o0 1.270 7 0.181 13.364 | 4.28
oo 0.869 2 0.434 31.996 | 6.51
o0 0.190 14 0.014
o0 2.329 28

Table 2: Deviation of Perceptural Rate between 550-1150ms

Fig.5 700 850 1000 1150
30 mm | -0.033 +0.1 | +0.033 +0.1
35 mm | 40.067 | -0.067 | -0.067 | 40.033
40 mm -0.1 -0.067 0.0 -0.067
45 mm | -0.067 | -0.067 | -0.267 -0.1

oo -0.033 | -0.025 | -0.075 | -0.009
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Fig. 4: Total Results

200003000000000000D0O0ODOOOO
googoboosboooboobobboobiboan
gboooobooboobooobooooooooooooo 4
gooooobobOssmsOO00nnoooobooon
gboobooooboooboboboobooooobaon
gboobooooboooboboboooooobon
00 (03)0000000000o00o0ooouoo
gbogobooooboobooooobooboobobaon
gbooobooobooobooobobooboo

gboobobooboboboboboooobooo
gooooobooobboo shmsOO000O0O0OO
gboogbobooobooboooooboboobon
gbooboooboboboobooooboooooboan
gbogooogoboboboboboobobobon
gbooboooobooobooooooooooan
gbogbobobobobsboobbobbobob
gbogboooobooooooboobobobobaon

132



Table 3: Correlation Coefficient

Table 4: Result of Flashing Stimulus
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0000 0.41 - - -
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Fig. 5: Flashing Stimulus
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Fig. 6: Gabor Function

Gabor Filter (8 Orientations) Feature Layer in TAM Network
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Fig. 7: Receptive Fields Using Gabor Function
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Fig. 11: Checking Images
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Fig. 12: Images After Filtering
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Table 5: Correct Rate

Filter Size (F x F): 4 x 4
Number of RF 1 2 2 4
RF Size (R X R) 16 x 16 | 8 x 16 | 16 x 8 | 8 x 8
Nodes of Category 2.1 2.4 2.2 2.0
Features 8 16 16 32
C. R. of TRD (%) 100.0 100.0 100.0 100.0
C. R. of CHD (%) 75.0 75.0 75.0 75.0

Filter Size (F x F): 8 x 8
Number of RF 1 2 2 4
RF Size (R x R) 16 x 16 | 8 x 16 | 16 x 8 | 8 x 8
Nodes of Category 2.2 2.1 2.1 2.4
Features 8 16 16 32
C. R. of TRD (%) 100.0 100.0 100.0 98.3
C. R. of CHD (%) 92.5 77.5 95.0 75.0

Filter Size (F x F): 16 x 16
Number of RF 1 2 2 4
RF Size (R x R) 16 x 16 | 8 x 16 | 16 x 8 | 8 x 8
Nodes of Category 2.4 2.3 2.2 2.3
Features 8 16 16 32
C. R. of TRD (%) 100.0 100.0 100.0 100.0
C. R. of CHD (%) 100.0 80.0 100.0 87.5
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Fig. 13: Checking Images for Robustness
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Table 6: Correct Rate for Robustness

Filter Size: 16 x 16 of the left-side

Number of RF 1 2 2 4
RF Size 16 x 16 | 8 x 16 | 16 x 8 | 8 x 8
Nodes of Category 2.2 2.0 2.6 2.1
Features 8 16 16 32
C. R. of CHD (%) 0.0 0.0 0.0 60.0
Filter Size: 16 x 16 of the right-side
Number of RF 1 2 2 4
RF Size 16 x 16 | 8 x 16 | 16 x 8 | 8 x 8
Nodes of Category 2.5 2.3 2.0 2.2
Features 8 16 16 32
C. R. of CHD (%) 100.0 100.0 100.0 100.0
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