S D EDAND

(LRI HE6E S NZEPSPO AR 5% 5 = 2 — 1 V[Hl#
DB L 56 )RR L DB — B 73R K 5 o S
alb—rvar—

EEE

HhRE: Tk KRFIE T ZE

~EH: 2013-10-02

F—7— K (Ja):

*—7— K (En):

YERE: 1L, 28, Yamashiro, Tsuyoshi
A—=ILT7 KL R:

FE:

http://hdl.handle.net/20.500.12000/26603




145

FRICERSNZEPSPO&A 5425 =2 — 0 V[ERE
O HIfE & FEKIRTE & DOBfR
—BTHERIZ LSV 32—V ar—

L 5 7

Relation between threshold and firing phenomena of neuron
circuits, considering only EPSP, which are randomly con-
nected.

—Computer simulation —

Tsuyoshi Yamashiro

Abstruct

In this model, each neuron has four excitatory outputs and is
randonly connected with other neurons. When the neuron fires, it
sends out four excitatory signals, and it stimulates other four neurons
(include itself), In the next time, other neurons fire when its’ mem-
brane potential exceed the values of its’ threshold, In this way these
circuits repeat firing,The values of threshold are decided artificially.
This paper denotes an effect of the relation between threshold and

firing phenomena.
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Ny 3aL—tL, 2ORKRETLEZLDTH 3,
I EBREFNL

v+ 7RIz, BEM (excitatory postsynaptic
potential, EPSP). ##it (inhibitory P.P. IPSP)
v+ 7 AF1H%IM (Presynaptic inhibition, PSP)
D=2FbY, Xoa—-a DRIV, ¥ /R
DIZHIZ DV TIEAGEE (refractory period) %A
boDLTHEOLOHLL B3, X, HERKD
EFNELTIR, ASHMEZBSEETEL T L
5 % ACHI#R (Self-organizing System) ODETF
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i, 1
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Fig.1 An example of neuron circuits.
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Fig.2 Time variations of firing phenomena Fig.3 Time variations of firing phenomena
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Fig.6 Time variations of firing phenomena
§=3, Each datum is different.
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initial firing condition.



150 LI -
F
10+
Tt 0
T 20
+ 40
5+ 54 a20

A 202828 4 0 0

4
T

1+ 8020 @ 030 ¢ @

T oo

TR

g Y VR OV [N PR |

0
B:1 B: B3 B«BsBs B7

Fig. 8 Time variations of firing phenomena
6=2,In the same datum, changes it’s
initial firing condition.
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Table-1 Kinds of final firing state in the

same datum which varies the initial
firing valve.

A B C D E
1 Eg | 20 8 1 1 1
% | 64.6 | 25.9 3.2 3.2 3.2
g B | 16 15 1 1
% | 48.1 | 45.1 3.0 3.0
4 b | 10 10 6 4
% | 33.3 | 33.3 | 20.0 | 13.3

Table-2 Final firing phenomena of table- 1
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Fig. 10 Summary flow-chart of simulation program
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a7 7 L5
C NERVOUS FIRING PHENOMENON S500423
DIMENSION N(10), NT(10), NK(10), ION(80)
MS=0

5 READ (5, 10) N, NT

10 FORMAT (1015, 1011)
IF (N (1))15,80,15

15 WRITE (6, 20)
20 FORMAT (1HO, 4H M, 5H NO,4H N1,4H N2)

1 4H N3,4H N4,4H N5,4H N6,4H N7,4H N8,
24H N9)

MS=MS+1
WRITE (6, 7) MS

7 FORMAT (1H+, 16)
WRITE (6, 8) (NT (I), 1=1, 10)

8 FORMAT (1H, 5H NT, 1014)
M=1

11 IS=1
12 IF (N (IS)—10000) 21,13,13

13 IF (IS=10) 14,5, 5
14 IS=IS+1

GO TO 12
21 1Z=1

22 IF (N (IZ) —10000) 23, 30, 30
23 IF (IZ—10) 24,5,5

24 [Z=1Z +1
GO TO 22

30 I=1
KP1 =0

KP2 =0
KQ1 =0

KQ2 =0
DO 110 10=1, 10

110 NK (I10) =0
40 NS=N (1)-—10000

IF (NS) 45,100,100
100 N (I) =NS

NH=1000
120 J=1

130 NS =NS —NH
IF (NS) 150, 140, 140

140 J=J+1
GO TO 130

150 NK (J) =NK (J) +1
NS —=NS+NH

IF (NH—1) 50,50, 160
160 NH=NH /10
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GO TO 120
45 KP1 =KP1 +1
KP2 =KP2 +KP1
50 IF (I—10) 55, 60, 60
55 =I+1
GO TO 40
60 WRITE (6,70) M
70 FORMAT (1H, 3H, T, I2)
K=1
200 IF (NT (K)—NK (K)) 210, 210, 225
210 N (K) =N (K) +10000
L=1H=*
NL=1H
NN=K #4 +5
ION (NN) =L
WRITE (6, 220) ION
220 FORMAT (1H+, 80A1)
ION (NN) =NL
GO TO 230
225 KQ1 =KQ1 +K
KQ2 =KQ2 +KQ1
230 IF (K—10) 240, 250, 250
240 K=K+1
GO TO 200
250 IF (KP1—KQ1) 255, 245, 255
245 IF (KP2—KQ2) 255, 5, 225
255 M=M+1
IF (M—10) 11,11,5
80 STOP
END

Table- 3 Examples of neuron firig phenomea

M- 1 NO N1 N2 N3 N4 N5 N6 N7 N8 N9
NT 2 2 2 2 2 2 2 2 2 2
T 1 * * *
T 2 * *
T 3 *
T 4 *
T 5 *
T 6
M- 2 NO NI N2 N3 N4 N5 N6 N7 N8 N9
NT 2 2 2 2 2 2 2 2 2 2
T 1 * * ™
T 2 % * * *
T 3 * * * *
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T 4 * * * *®
T 5 * * * *
T 6 * % * *
T 7 * * * *
T & * * * * *
T 9 * * * * *
T 10 * * * *
M-3 N0 N1 N2 N3 N4 N5 N6 N7 N8 N9
NT 2 2 2 2 2 2 2 2 2 2
T 1 * * *
T 2 * *
T 3 * * *
T 4 * * *
M-4 NO N1 N2 N3 N4 N5 N6 N7 N8 N9
NT 2 2 2 2 2 2 2 2 2 2
T 1 * * % %k
T 2 * * * * * *
T 3 * * * * * * *
T 4 * * * * * * *
T 5 * * * * * * *
T 6 * * * * * * *
T 7 * * * * * * *
T 8 * * * * * * *
T 9 * * * * * * *
T 10 %* * * * * * *
M-5 NO NI N2 N3 N4 N5 N6 N7 N8 N9
NT 3 3 3 3 3 3 3 3 3 3
T 1 * * * * * * *
T 2 * * * * *
T 3 * * *
T 4 * *
T 5 *
T 6
M-6 NO N1 N2 N3 N4 N5 N6 N7 N8 N9
NT 2 2 2 2 2 2 2 2 2 2
T 1 * * * *
T 2 * * * * *
T 3 %k * * * *
T 4 * * * * * *
Table-3 DFXIKFRD A TW3,

M-1, M-5; T6 (6[ID#kNIEL) THILREBIZZ - M-2; fig- 9 THBML & H iz, VALEB;EL TS,
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