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A Microcomputer System Computing Statistical Quantities from
Intervals between Nerve Impulses with Different Heights

Masahiko Konpa, Mitsuyuki Nakao, Kazutoshi Koca,
Hidetoshi Mnke and Yoshio EBiNa

Abstract

To compute the statistical characteristics of impulses recorded externally in nerve fibers, a microcomputer
system was made up by utilizing two computer kits (MOTOROLA MEK-6800 DII). Two computers
were connected with the stimulator, A/D converter, pulse counter, peak discriminator, and some additional
electronic circuits. The combined system could measure the interval of impulses with different heights.

The one microcomputer controlled the input gate of another microcomputer, and could give rise to the
adjusted stimulus waveform, i.e. the train of sinusoidal waveform with several time intervals. Another
one was the data processing one and had 8.5 Kbyte RAMs. This computed statistical properties as post
stimulus time (PST) histogram, interval histogram, and cross-correlation histogram from the measured

intervals.

The microcomputer system was used in analyzing the impulses recorded in the mechanoreceptor nerve

fibers on crayfish first antenna.
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Fig. 1 Block diagram of the experimental system.
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Fig. 3 Timing chart of peak discriminator.
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Fig. 4 (a) Sampling circuit.
(b) Timing chart of sampling circuit.
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(b) Timing chart of latch circuit.
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Fig. 7 Flow chart of data input subroutine.
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Flow chart of subroutine SUB RECV.
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Fig. 12 Recovery curves computed by SUB RECV.
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SUB CROSS
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Fig. 13 Flow chart of subroutine SUB CROSS.
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Fig. 14 Cross-correlation histogram computed by

SUBCROSS.
‘ SUB DISPLAD

A=0
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[Reset PIA2 CA2,L |
i

Output DSPMEMO(X)
to PIA2 A port

Fig. 15 Flow chart of subroutine SUB DISPLAY.

Vol. 30 No. I (1979)

BEHBE - PRAZ - HHRAA - ZithFE - s B

NICHHEERR R, WSRO RIS Clcd ~
NaxEfFToLnl Edbdo T,

33 F4RXRTLAIL—-F2

WMEOBETEBE X UREKEREIA Y2 -7F
Tel@~rva—2T D/A BB Er@ELENT 5. 7
u—F+—F% Fig. 16 TR$. ERTLHEMERRE
O FHM (DSPTOP, DSPBOT) #&H50 UHHEL,
B F Y A E A DA LSI o CA: FI2HAh L <,
EkF—2 % A#E—F (PA2) ITHLTWL. =¥ UL
I—FTHITIEER, 120F -2 % A#E— M C
W4T &i2200msec DF + v 4 2hir 5. 1Kbyte
DM SR IZH i0msec, =L a—FHHDEAIZ
#125min TH 5.

4. & =

AT LB 2 h LT B MR A Voo R DEHILE %
KREMTIT 2D RS, ERORIEY A 2B oERT
EDDLLEBTELIEITHD., TANETHRN
L2, AHOERREHE»—BIE- T, &K
WO, e s ZhL T, ZABROMBE
B8 E 5 T L EIZY, AaRIIE/LTL DI T
B%RLY, B2 THEE > T DB—RNTH L.
ISRl - Tw 2 &) 2RRHIEE T RT &
DEBAEITE, BEL v ¥vRFE, 1HORHIT L
RZEDEFAYrRIa—F LETEZZ2—-LTVT3,
DL BEABBRANTE LR, COHBE, LA,
Photo. 3 ITR L7k D %, AF TOMBT<TITon
TORF 1B E DA 2 DRERER 2 XRS5
ZEdTENE, 0D EEATHHMTERT L
EWBTE, FROBE, EBROPIEAZELHKLS 5.
%7z, DBl (Fig. 12) #3520 X517, H
B <7 2 —% Ts 25 ~7BIZEMLEE, 2O
Ha2D Ts T LEEHOF -2 20RBLT, #IHTE
BROHLERVEBONDL LD ZHEITUT, FIBR M
LT, AENSORBEMIGERST 2 EE25/MR
CMEZ 2 EWARETH 5.

KEBRY AT LTR, Hlile— 7 BEBI®BEERD
AN, BE2EEHOA Y AR FPRIBICAES 5 &
FAREIC L7, BE—MBHEL SO Vv 2DORE
FkE LT3, Haid o, LBEFEMITE, FHEIZLS
HRBREOFELECHWORTE ., ¥/, BRETRE,
ANV RDEIEGFTEL, EEBED 52 -2 %
AVt ERBICEIRERER L IMEIN T 32,
ZCTHWEE - HOATONBHETI, EXE



4703 a— 2Bt EE, oo REREAS 2T A (53) 53

DHBEMEOHRERELHITT 28B4, —EXTO
RIBITHT 2I0E M LT 2558121, +aLikn
A%, M¥E2~3BOZTABITRAIMNITEZ,
ZRIID IS% % ST X - TR BBE I,
Fig. 9% Fig. 4 ITRLE S ITBIFAHERERLC
ENTESL, -7 BRESHENTOBREYE, BV
BREIN TV, YYOHMIERINZID L
E N

5 ¥ & &
ULk, Ryzx7a058Icky,

(1) PST ex b7 54, 4o RERD TR
HBBEOME B, MHBeR 77 4% 0Kt
MERDS, ERERITHZLAES 0% - 77,

(2) ZDfc, RERE B L TR ©— FAkE
KMEL, ERHSBEZDI.

(3) 7, EBRPITHILHORE T EUERT S
LR E %D, HEREFHOEMIT ML
THEREITZICENTELLD TR -T2,

(4) Hle—rBibmEBEALLC LICLD,
SFTHMTE LD > I2ENA Y2 FITDN
TAMMTHATRE & % - 72,

(5) HIBORM T % —2 LHBICHET 2T &
HEE L % - Tz,

AVATLE, MR LLE LT LHEL Voo
AINORMOAENLFREEDIDEEZ 5.

FRAREEDDL IS, ERBEOEMIITHT
EFHCIARFRERE, 2000, ABERIZHHL
THW, Xa4d, FHEFBIBHOELHET 2.
T, B, BLAOHRAZBMLAEAERYEE T
TR oM RBOERITEHT 2.

& E X

D) &0, H8, &I Zih, 884 LA TEH s,
28, 67 (1977)

2) HE, AL =i Y, B BTEYS, BEMET
* AP 4, MBE 78-8 (1978)

3) &L =i, HE 84 BT NGRS, BHET . 4k
L2784, MBE-78-52 (1978)

4) HE, FHL, Eih, 48K, B ET RS AR,
62-C, 17 (1979)

5) 8. Chichibu: Acta medica Kinki Univ. 3, 167 (1978)

6) 72& z2 i MOTOROLA “M6800 Microcomputer System
Design DATA”

7) J.N. vander Molen, J.J. de Kramer, F.J. Dasveer:
Med. & Biol. Eng. & Comput., 16, 564 (1978)

8) Bm¥—, REY, BRREIEZ : HA ME %43, 17,45
(1979)

(M54 44H 167 28

(MR T e



