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Abstract

Based on electrophysiological retina mechanism, a retina model is proposed, which has similar

response characteristics compared with the real primate retina. Photoreceptors, horizontal cells, and
hipolar cells are modeled based on the previously studied retina models. And amacrine cells known
to have relation to movements detection, and bipolar cell terminals are newly modeled using 3 NDP
mechanism. The proposed model verified by analyzing the spatial response characteristics to
stationary and moving stimuli, and characteristics for different speeds. Through this retina model,
human vision system could be applied to computer vision systems for movement detection, and it

could be the basic research for the implantable artificial retina.
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Response pattern to stationary and moving
squares stimuli; left column is the response
of stationary stimuli, center column is the
response of the moving stimuli which move
left to right through the on-bipolar cells,
and right column is the response of the
moving stimuli which move left to right
through the off-bipolar cells: (a) the input
stimuli, (b)-(d) the cone cell response, (e)-
(g) horizontal cell response, (h)-(j) bipolar
cell response, (k)-(m) sustained amacrine
cell response, (n)-(p) the bipolar terminals
response.
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(a) 98 A=, (b) 1/16 pixel/msec, (¢) 1/8
pixel/msec, (d) 1/4 pixel/msec, (e} 1/2 pixel/
msec, (f) 1 pixel/msec, (g) 2 pixel/msec, (h)
4 pixel/msec, (1) 8 pixel/msec

Bipolar cell terminal response at different
speeds of the moving stimuli:(a) input
stimuli, (b) 1/16 pixel/msec, (¢) 1/8 pixel/
msec, (d) 1/4 pixel/msec, (e) 1/2 pixel/msec,
(f) 1.0 pixel/msec, (g) 2 pixel/msec, (h) 4
pixel/msec, and (i) 8 pixel/msec.
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