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Orientation Selectivity and Knowledge Restructuring by Computational Model

in Early Vision of Brain
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TAM (Topographic Attentive Mapping) network is a biologically-motivated model with

Gabor function type receptive fields. In this paper, we discuss a new TAM network structure with
extensive receptive fields and a restructuring method of fuzzy knowledge acquired from the network
structure. We also show the usefulness of TAM nework using some examples.
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Fig. 1: TAM Network
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Fig. 3: Gabor Function
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Fig. 5: Training Images
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Table 1: Recognition Rate

Char.‘A’ (%) | Char.‘B’ (%) || Total (%)

TAM without

Rotation 96.04 12.71 54.38
TAM with
Rotation 98.33 30.42 64.38
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Fig. 8: Checking Images
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Fig. 9: Knowledge Restructuring Type TAM Network

Fig. 10: Example of Knowledge Part
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Fig. 11: Procedure of Fuzzy TAM Network

Table 2: Correct Rate and Categories

Correct Rate Categories
Fuzzy Fuzzy
TAM | TAM || TAM | TAM
Data 1 97.5% | 97.5% 4 4
Data 2 80.0% | 80.0% 5 5
Data 3 80.3% - 7 -
Data 3
after relearning - 97.5% - 6
[ Checking Data [| 50.0% [ 60.0% | 7 | 5 |
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Fig. 13: Ellipse Image
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L = 10 rho init = 0.0
oCc = 038 rho step = 0.1
« = 0.0000001 rho max = 100.0
A = 033 b = 0.01
n = 0.8 0 = 0.03
€ = 05 Nyer = 6.

Table 3: Result of Similarity Measure 1

Similarity Measure 1

Similarity
between Circle 32.45
and Ellipse
Similarity between
Square and Ellipse 65.05

Table 4: Result of Similarity Measure 2

Similarity Measure 2
Similarity + |- | F T
between Circle 10/0] 6 5.0
and Ellipse 1210 4 7.5
Similarity between | 0 | 0 | 24 5.0
Square and Ellipse | 6 | 0 | 18 7.5

Table 5: result of Similarity Measure 3

Similarity Measure 3
Similarity +|-|F T
between Circle 10 0| 2 5.0
and Ellipse 12101 0 7.5
Similarity between | 0 | 0 | 12 5.0
Square and Ellipse | 6 | 0| 6 7.5

Jodooooooooooooboboobooonb 300
4000000 50000000000 80000DOO
obooooobooooobobobo 1noooboooo
gobooboobboooooboooebbOOoOooboDOOO
gobooooooboooobooooooooooboog
gobooooboooobooooboooboooog
obo2000000000 3000000000
ooboooboooboooooobooooboooooo
gbooooooooooboo

7. 0000

gooooboooooboooooboboboooooDooo
O000000oo0O0o0o0O0 TAMOOOODOOOO



ooobooooooooooboooboobobooooo
ooboooobobooooOooooooooooooog
gobooobobOooooooboooooooooooag
good

[1]
2]

[5]

gooo

O0:00000000,000 (2000)

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)

H.Neumann and W.Sepp: Recurrent V1-V2 in-
teraction in early visual boundary processing, Bi-
ological Cybernetics, Vol.81, pp.425-444 (1999)

J.R.Williamson: Self-organization of topographic
mixture networks using attentional feedback,
Neural Computation, Vol.13, pp.563-593 (2001)

o0o0:0000000ooo TAMOOOoGgd
goooboboobo ouboboboobo
00000000000 pp.410-413 (2004)

S.Marcelja: Mathematical description of the re-
sponses of simple cortical cells, Optical Society of
America, Vol.70, No.11, pp.1297-1300 (1980)

J.Daugman: Uncertainty relation for resolution
in space, spatial frequency, and orientaion opti-
mized by two-dimensional visual cortical filters,
Optical Society of America, Vol.2, No.7, pp.1160-
1169 (1985)

00,00: 00000000000 00000
0,00000000000 4, No.J83-A, Vol.6,
pp.620-628 (2000)

D.C.Lee: Adaptive processing for feature extrac-
tion: Application of two-dimensional Gabor func-
tion, Remote Sensing, Vol.17, No.4, pp.319-334
(2001)

0 O Williamson: TAM Network OO O0OO0O0O
oo0oOoo,00b00b00ooooood, Vol.17,
No.2, pp.81-88 (2004)

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)

O00000000: 0000TAM Network 00O
gboooboooooooo soooooooa
0000000000000 pp.63-64 (2002)

50

[0oO]
O O

obooo ooooobo

0 569-1095 00O OOOOOO0O 2-1-1

telephone
e.mail

072-690-2448
ihaya@kcn.res.kutc.kansai-u.ac.jp



