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Information Processing Characteristic for Changes in Impulse
Patterns in the Neuron Pool

Yong-Man Kim, Kyung-Joong Lee, Myoung-Ho Lee

This paper describes the mechanism of information processing in the nervous system
through neuron pool model which is consisted of six single neural models. In the neuron pool

model, summation characteristic of stimulus satisfies those of real nervous system and output

impulse rate increases linearly to the input stimulus.
Occlusion phenomena of the neuron pool model is approached to those of real nervous

system and also if the threshold potential within subliminal fringe is increased, facilitation

phenomena appreared.

Therefore, the results of this study suggest that we can construct large neuron pool with

many single neural models and verify the mechanism of information processing in the wide

part of nervous system.
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Fig. 2-1. Transmitting process of stimulus in a single neuron
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Table 3-1. Specifications of stimulator

Pulse repetition rate 2~2000(Hz]
Pulse duration 1. 0{ms])~0. 5(sec]
Amplitude 0~=150v]
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Fig, 3-1. Block diagram of main experimental: system
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Table 3-3. Responses of a single neural model to increased amplitude of stimulus

Input Output
F(Hz) D,[msec] Ailv) D,[msec] Alv]l  N(number)]

26 20 0.4 0.1 0.6 2

26 20 0.6 0.1 0.6

26 20 1.4 0.1 0.6 22
120 4 0.8 0.3 1.4 3
120 4 1.2 0.3 1.4 5
120 4 1.5 0.3 1.4 13
400 1.2 0.8 0.2 20 8
400 1.2 1.5 0.2 2.0 10
400 1.2 2.0 0.2 2.0 16

B 34 QHAlEe) A4Az wsjel e AAERY SES @
Table 3-4. Responses of a single neural model to increased duration of stimulus

Input Output
F(Hz] Di[msec] Ailv] Do(msec] A.v] N{number)

40 4 1.0 0.1 1.5

40 6 1.0 0.1 1.5

40 8 1.0 0.1 1.5
100 2 1.0 0.2 1.5 4
100 6 1.0 0.2 1.5 16
100 12 1.0 0.2 1.5 42
150 5 5.0 0.1 1.8 11
150 18 5.0 0.1 1.8 56
150 40 5.0 0.1 1.8 120

= 35 QdATFe Fot wze A ALY SRS b
Table 3-5. Responses of a single neural model to increased frequency of stimulus

Input Output
F(Hz) D;i{msec] Ailv) D,{msec] Aolv) N{number)

2 30 0.8 0 0 0
16 30 0.8 0.2 0.7 13
32 30 0.8 0.2 0.7 22
64 30 0.8 0.2 0.7 27
128 30 0.8 0.2 0.7 32
2 3 1.6 0.3 1.8 3
16 3 1.6 0.3 1.8 7
32 3 1.6 0.3 1.8 10
64 3 1.6 0.3 1.8 12
128 3 1.6 0.3 1.8 21
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Table 3-2. Responses of a single neural model
Design  Threshold Frequency Time delay Relative Absolute Time
model voltage (Hz) [msec] refractory refractory constant Amplitude
[v) period period of integrator )
[msec] [msec) [msec]
#1 0.3 2.3~900 0.5 0.4 1 1 0.2~3.0
#2 0.3 2.0~1.2k 0.5 0.6 10 10 0.2~3.0
#3 0.3 1. 6~900 0.5 0.4 1 1 0.1~3.0
#4 0.3 1.8~1.1k 0.5 0.4 1 1 0.1~3.0
#5 0.3 2.4~700 0.5 0.6 10 10 0.2~3.0
%6 0.3 1.5~1k 0.5 0.4 1 1 0.1~3.0
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Fig. 38-4. Input configuration types of neuron pool
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Fig. 3-5. Output patterns for the case of (1) in Fig. 3-4
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Fig. 3-6. Output patterns for the case of (2) in Fig. 3-4
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Fig. 8-7. Output patterns for the case of (3) in Fig. 3-4
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Fig. 3-10. Output patterns for the case of (6) in Fig. 3-4
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(b)2} 749 subliminal fringe 9]

emz A SRR
o] o:] ol LH 2]
skl 2 Ash B

o] u) el T

Amplitude [v], F=60(Hz]

Duration{msec, F=80(Hz) Frequency[Hz], A==+1.20v]

Configuration D= 8[msecj A=+1.2(¥v) D =25(msec)
type A= A= =
LLe e EZ_O gz_*” 10 25 40 80 100 20 25 50 100
—=0.2 —0.6 —0.6 —0.5
#1 0 14 21 38 7 9 14 16 21 3 6 8 12
#2 0 21 29 34 18 22 30 53 72 12 17 22 32
#3 0 25 45 55 34 41 54 68 83 24 30 37 54
#4 0 17 30 38 12 19 29 47 63 8 12 15 28
¥5 0 27 48 54 35 38 46 64 78 24 31 37 54
#6 0 22 36 42 18 21 31 52 71 14 17 23 32
#7 0 27 51 70 40 47 60 72 87 38 44 68 76
#8 0 21 41 52 17 21 30 52 72 12 17 22 34
#9 0 16 27 35 0 0 0 0 0 0 0 0 0
E 3-7. Occlusion ¥ facilitation -2-=+E-4)
Table 3-7. Responses of occlusion and facilitation.
Occlusion Facilitation
Input Output Input Output

firing neuron firing rate firing neuron firing rate

A=4 4 32 A=4 2 17

B=4 4 28 B=4 2 15

A+B 6 87 A+B 6 65

F=120{Hz], A=1.5(v] F=120{Hz3, A=1.5(v]
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Photo. 1. Output impulse patterns for stimulus of different amplitude.
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Photo. 2. Output impulse patterns for stimulus of different duxjation.
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Photo. 3. Output impulse patterns for stimulus of different frequency.




