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Study on the Implementation of Primitive Visual Cortex
Model in Retina Using Gabor Wavelet
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Abstract The human visual cortex has the characteristic that reacts sensitively to stimuli with
special directional or temporal frequency changes while it is insensitive to selective stimuli of
spatial phases. In this paper we implemented the model of complex cell using an image
estimation iterative algorithm by Gabor wavelet transform. The performance of implemented
model evaluated the consistency between the physiological experimental results in related
papers. The implemented model is limited in the complete model of the receptive field in the
retina where simple cells and complex cells are distributed together. But the implemented
model express the reaction of the complex cells from the point of view of the detection of
corners and edges.

Key Words : Simple cell and complex cell, Premitive visual cortex model, Gabor wavelet transform,
Receptive field, Retina
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Fig. 1. Sizes and Features of receptive relative to human visual cortex[4]
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cell (¢) and Gabor wavelet kernel representations
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magnitude of Gabor wavelet transform

o 8 B D A L 8T Al gy
3% B4 W8T & YEs Tt

99 45 b flolEs B9E 8 94 @
W AEY 9 E4E 3% 0% oA
G WE FuES olgste] T Aol
gelolch. 1Y 4b) L (O 45° 2 90°9] ¥
FHe 2 "o Axo A G4 o 37
42 BolFe A 9 SHA AFsie
o] G BEE AL BEY 5 Urk

E3 OY 4D B AZY $Y B4 B
ofu] Wapgo] Bl AL £
g S4o= dstel 21, 51 W A
29 J4YEsl BEEE A BEY 5
o 4 GeId AoE 2- LBmorm)d) AF
o3 49| Gl o3t T % B A
g 549 G B 9stel e
o] 93 A $Fot] 1-=59 A
e A 2 BF AR SF 54

.>|4.,
>
H

& °
oo rok

>,
= &

ol

o,
.

-

Mo md 1o W 2 %O
Lo

°)
=
w3
o
ol
¥R
=



7MY Q0[S 0|83 YAl AlZt IRz 7 et 67 481

(a) (b)

(©
O3 4. AGHOI| ofpt T M=o 34 SH &4
Fig. 4. Responses of simple cell corresponding to
the original image
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Fig. 5. Responses of complex cell corresponding to
the original image
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Table 1. Comparison of iteration number
Transforms Iteration number
Gabor transform 32,826
Fourier transform Divergence
None 322,632
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