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Abstract The aperture experiments are significant data for discussing visual models. A circle aperture
has been displaying by computer and a linear line inside there is moving. When the other line-moving
of circles at the both sides of the center circle is recognized, the perceptual grouping for changing
orientation of the line-moving at the center circle might be constructed. On the other hand, a lot
of visual neural networks have been proposed. Prof. S. Grossberg mentioned two kinds of significant
mechanism are needed for the visual models in his paper, which are the folded feedback mechanism, and
the horizontal connections with excitatory and inhibitatory signals. In this paper, the TAM Network
(Topographic Attentive Mapping Network) based on a biologically-motivated neural network model
is applied to the aperture problems. We discuss the necessity of feedback mechanism of the TAM
network and show its usefulness through the fuzzy rules since the fuzzy rules are acquired from the
TAM Network.
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Figure 1: Perceptual Grouping
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Figure 2: Aperture Experiment
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Figure 3: Reaction of Subjects (1)
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Figure 4: Reaction of Subjects (2)
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Figure 5: TAM Network
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epoch = 1 category init = 0

L = 5 rho init = 0.0
ocC = 0.8 rho step = 0.1
o = 0.0000001 rho max = 100.0
A = 0.33 b;“te = 0.01
N = 0.8 0 = 0.03
13 = 05

Table 1: Results by TAM Network (1)

Pruning
TAM | TAM
Figure 3 | Correctness (%) | 62.4 58.8
Number of Nodes 6 6
Figure 4 | Correctness (%) | 63.7 60.7
Number of Nodes 6 1
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Figure 7: Fuzzy Rules of Figure 4
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Figure 10: Fuzzy Rules of (35,110)
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Table 2: Results by TAM Network (2)

(radius, center | Number | Number of | Correctness
distance) of Nodes | Fuzzy Rules (%)
Inconstant Case 6 12 62.4
Constant Case 6 12 63.7
(35,80) 2 4 53.3
(35,95) 3 6 62.5
(35,110) 3 6 71.0
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Table 3: Results by TAM Network (3)

Pruning
TAM TAM
Learning Data (%) 62.9 62.9
with Number of Nodes 6 6
Feedback | Checking Data (%) 55.4 66.1
Number of Nodes 6 1
Learning Data (%) - -
without Number of Nodes | over 1000 | over 1000
Feedback | Checking Data (%) - -
Number of Nodes - -
5 UoOoOnd

TAMOOOOOUOOOOODApertwre 100000
gbobOooooboobobooocbooooooobao
goboobooooooboooobooobooooo
ooooooo TAMOOO0Oooooooooooo
ooo

440

00000000000 0000 Apertured000O
gboooooboboooooocoooobooooon
gbooooboooooogooboooon

godgd

[1)00 000“000000700000 (1996)

200 000“0000000700000 (1993)

[3] S.Grossberg and E.Mingolla: “Neural Dyanamics of
Form Perception: Boundary Completion, Illusion
Figures, and Neon Color Spreading,” Psychological
Review, Vol.92, No.2, pp.173-211 (1985)

[4] K.Fukushima: “Neocognitron: A Self-Organizing
Neural Network Model for a Mechanism of Pattern
Recognition Unaffected by Shift in Position,” Bio-
logical Cybernetics, Vol.36, pp.193-202 (1980)

[5] G.A.Carpenter, S.Grossberg and J.Reynolds:
“ARTMAP: Supervised Real-time Learning and
Classification of Nonstationary Data by a Self-
organizing Neural Network,” Neural Networks,
Vol.4, pp.565-588 (1991)

[6] G.A.Carpenter, S.Grossberg, N.Markuzon,
J.Reynolds and D.B.Rosen: “Fuzzy ARTMAP:
A Neural Network Architecture for Incremental
Learning of Analog Multidimensional Maps,”
IEEE Transactions on Neural Networks, Vol.3,
pp.698-713 (1992)

[7] J.R.Williamson: “Self-organization of Topographic
Mixture Networks Using Attentional Feedback,”
Technical Report CAS/CNS TR-99-027 (1999)

[8] S.Grossberg:  “How Does the Cerebral Cortex
Work? Learning, Attention, and Grouping by the
Laminar Circuits of Visual Cortex,” Spatial Vision,
Vol.12, No.2, pp.163-185 (1999)

(9|00 DO0O“000000000O0O0O0O0oOOUn
07’0000000 200000000 (2000)

[10]0 OO “TAM Network O 0O Aperture 00000

07’00 17000000000000000 (2001)

[11)0 D000 000 “TAM Network DO O OOO0O
doodoo’o0 le00dooo0ooooooog
0 O O pp.127-130 (2000)

[12] I.Hayashi, J.R.Williamson: “Acquisition of Fuzzy
Knowledge from Topographic Mixture Networks
with Attentional Feedback,” the International Joint
Conference on Neural Networks (IJCNN 01),
pp.1386-1391 (2001)

[13] K.Fukushima, Y.Yamaguchi and M.Okada, “Neural
Network Model of the Spatial Memory: Associative
Recall Maps,” Neural Networks, Vol.10, pp.971-979
(1997)

(1400 000“0000000070000 (2000)



