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Subspace analysis of Poisson Model to extract Firing

Characteristics in Visual Cortex
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Abstract It has been found through physiological experiments that the visual neurons constituting
the human visual cortex do not respond to all visual stimuli, but to a visual stimuli with specific
conditions. In order to interpret such physiological experiments, a model that can simulate the
firing characteristics of neurons including a linear filter with random gain was proposed. It has
been proven through experiments that subspaces are formed. To verify the validity of the
implemented model, the distribution of values for two pixels randomly extracted from four
different visual stimulus data was observed. The difference between the two distributions was
confirmed by extracting the central coordinate value, that is, the coordinate value with the most
values, from the distribution of the total stimulus data and the spike ignition stimulus data. In
the case of the entire set, it was verified through experiments that the stimulus data generating
spikes is a subset or subspace of the entire stimulus data. This study can be used as a basic
study related to the mechanism of spikes in response to visual stimuli.

Key Words : Human visual cortex, Spike firing model, Poisson process, Visual stimulus,
Subspace analysis, Spike triggered average
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Fig. 1. Sizes and Features of receptive field
relative to human visual cortex[4]

a9 13l BAFE A4 949 FRAe
e 0 72 44T BIS TR A0
2 A% Wde 2 eAdA 54 271 B
7B HoleE 20 4 dleleis el
o B TSI o2 BT 4 9 o)
BHE A2 eel e gaee 2

Y(local area)dl]l EAst= J429 EH3t 71515t
A f1g P&ty vAE T8 Bl IA

2 ARG 29 13 Ze A 099 YAy
Bt

1A AR A7 1YL ks FAES 7o

Wao| uhal 9 Ago s I 29} Tol HElY &
4 k.

Stimulus Poisson proc

Toring Ao Inst firing

>

rate

Linear I'-|IIE!
w, Filtered
J»)- stimulus >

T8 2. AN X120 Ofst et may
Fig. 2. Firing modeling of visual stimulus
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Fig. 4. Spike firing mechanism for visual stimuli
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Fig. 6. 2- dimensional distribution comparison
of spike—triggered and total visual stimuli
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Table 1.Coordinate of center in distribution of
spike— triggered and total stimuli

A

Center of spike Center of total

No. triggered stimuli stimuli
1 (52,43) (40,39)
2 (51,42) (39,39)
3 (52,42) (40,39)
4 (53,43) (39,39)
5 (51,42) (37,39)
6 (52,44) (39,39)
7 (52,41) (39,41)
8 (50,43) (39,40)
9 (51,42) (39,41)
10 (53,43) (38,39)
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Table 2. Coordinate of center in distribution of
spike— triggered stimuli after removal of average

i)

No. (x,y) No. (x,y)
1 (38,38) 6 (38,39)
2 (38,39) 7 (38,40)
3 42,41) 8 (38,39)
4 (37,39) 9 (38,40)
5 (38,38) 10 (37,39)
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