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Abstract

Recently the mechanism of the living body has been remarcable in Electrical Engineering,
for its characteristics contain a lot of problems which are very interesting for the investigations in
that field.

Particularly the author has an eye to the properties of information processing and transmission
in the neural system of the living body, and wish to apply them to Engineering Field.

First the properties of neural system are following,

1) In neural circuits the information is transmitted in parallel channels. Accordingly it is large
scale automaton of temporal and spatial circuits in three degrees.

2) The operation of the neural system is stochastical and does not have a determined
algorism like a computer.

3) Additionally its function is not in-variant and there is learning or self-organisation in it.

4) The operation is flexible; it has adaptation, accommodation and fatigue.

5) To our surprise the information processing is done in two ways, namely excitation and
inhibition. The life has some characteristics above and it may be considered that the information
transmission is done by random pulse sequences. The implied information in them is said to be coded
in pulse density, temporal pattern, or variance of pulse interval, etc.. It seems to be coded in various
ways rather than in a fixed manner. Therefore, to analyze these impulse sequences statistically, we
must consider them, translating the impulse sequences as stochastical point processes into those as time
interval processes.

In this paper the author pays their attention to these impulse sequences, generates the random
pulse sequences so that their frequency components are in normal distribution, and reports the
results of foundamental analog operations by the foundamental elements on the model of the actions
of a neuron in neural system, using them, The analog quantity in the analog operation corresponds
to the average frequency of random P.F.M sequences. .

In this report (I) the generation of random P. F. Msequences and the foundamental elements
on the model of a neuron and Multiplication by them are described.
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Fig. 4 Characteristics of random PFM sequences, parameter is the average of output frequency.
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Relation between P.D.F, P(f), of output frequency and pulse
interval.

(In this figure n is T-F.F. stage number).
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Fig. 16 Explanation of Multiplication error.
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PROBABIUTY DENSITY  FUNCTION

- @ 1 Pulse Interval BY) @ 2Puyise Intervals
my = 381,97 psec m; =387.86 usec
0= 39016 psec. PDF 0} =265.81 usec

ﬂ Data Number ;1100 §
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D ® 4Pulse Intervals P @ 8 Pulse Intervals
my=39156 psec my=396.04 psec
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Fig. 17 Interval histogram of multiplication output pulse sequences
parameter is output pulse interval number.
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Fig. 18 Interval histogram of multiplication output pulse sequences,
Input frequency; @ f;=>5.0, f3=2.5 khz,
® f1=5.0,f3=3.0 khz,
® f1=5.0,f:=7.0 khz.
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DEMRITE LD LT EHNTE B,
TNk AN EHREER f1=F.=50KHz, 17 F¥ a8 2. 5KHz, 0 R EH 1 ¢ 2 )12
BAL, BE A RHERELEL L TRD RS Table 3 12&Kb LTS %o

Table 3 Characteristics of Multiplication, Average of Pulse
Interval and Frequency.
Note: Approximate value is (f,) computed by

(fm+f13'0f‘)

No. of Byl _
Inte?vsale N=1 2 & 8 16

'j'apprgxggate 5.349 |3.789 |3.358 |2.912 |2.702

measured iz 098°[3.540 |3.213 [2.901 [2.702

Table 3 > HLMMEARZ Lid, WHFEEEEL 2.5KHz T3 2512 m,= 400 psec T%
HThiE%EbENY, MESVABBOBIIZEMLTCRE 201, HEROANFEHERED
EHITLrRELEDN S,

XEBOMI A ZRRPORO L A ZABROBEE L TCOFHEER (L) LEHUR
22)izd 2 FRBBE LR, MET 2V AMBOMMELIT—-HLTEKLZ EBEOLN
7o

% LCRBI I FARBH fa=r b, iHME LTO 25 KHz IKHEL T2 E &
Wb Bo
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