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Abstract

In this paper, a practical and simple scheme is described for the implementation of a
moving average filter which is known to be able to provide low pass filter characteristics,
and the estimated cut off frequency formulation of the filter and filtering algorithm are
presented for the filter design.

Some results of an experimental system using the commerical Z-80 microprocessor
are given. It shown that high frequency noises are canceled effectively in frequency domain
and time domain experiments and that results of the estimated cut off frequency formular

is compared with measured one.
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Fig. 1. Frequency response of the moving
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Decoder 1
Al5 G, Y, [ CSO;¢¢ppu~¢7FFy
Al4 —] GA Y, |— CSl;¢8¢py~¢FFFy
MREQ— G.B Y, ——CS2;1¢dsu~17FF,
Al13 —] ¢ Y, |— CS3;18¢¢s~1FFF,
Al2 — B : : :
All — A Y, CS7 ;38¢¢u~3FFF,
Decoder 2
Vee \N— G, Yo — ¢dodu~o3FFy
] GA Y, |— g44¢u~¢T7FF,
MREQ — G.B Y, —— ¢8¢gu~48FF,
A12 — C Y, +— ¢CFF,~¢FFF,
A1l — B : :
A0 — A Y, |— 1CFF4~1FFF,
a3, A AddE S5H dad

Fig. 3. Decoder for chip select signal
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Fig. 4. Memory map.

VI. RBR£ER

2829 BB P MESR st AE N=1,2,
3,42 799 RigEtE MEKEE a5 ®AE
ek o] Bk E T ERFR ] FtEabE BR
of BE) FywEst e FEE WAL 2oE el
2 Alolm Z9mol of7te 2EL FAISte] AR
Ze|ch, M AEBE B PR 2N+l R
afod = Ftkel REEE BE FHEd o
g giFl sk =l deh A (8] A% BE) TSl
Nl AR SAleh 285 o) # Bolkde BE)

fd el i



198458 1A BTIREE H21% 1M

FNE o N AREE BAIE 17 60l RAstgle
5 2% A Ay U&E 4 5 Urh

27 2829 MAF Alxelol e BERH #HHK
He) 24223292 BAKREE AT Relch

JHa (5= 100
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
01

fdHz]

0 2 3 4 5 60 70 8 9 100 110 120 130 140

O35, BE T MEHS RErRt
Fig. 5. Amplitude response of MAF.
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INPUT
MAF
(HL) A N
- SET S,~¢
CALL DELAY

I { Sn"sx—l"sk»-m+xx }

i

HL+—HL+1
DE«~DE+1
l Y—S/M
A«D
A—AVE

OUTPUT+Y,

JP Z, MAF

OouUTPUT

RET I
® 21
Data Storage Program
ADDRES  CODE MENMONIC
(111 3E¢¢ LD A, (¢gH)
P2 ED47 LD A
PPp4 3E4 ¢ LD A, (4¢H}
P46 D382 OUT (82H), A
P48 3E4F LD A, (4FH)
pbPA D382 OUT *(82H), A
pp8C 3E87 LD A, 87
ppoE D382 OUT (82H), A
pp1¢ 3E ¢F LD A, (OFH)

9812
pp14
$¢16
#4618
#8419
$41C
poIF
#4621

#4854
p$52
$$53
$¢55

P47 ¢
$$73
po77
#4679
$¢7B
pg7C
#6470
$¢7E
pp7F
#981
#9483
$485
$¢88
$$89
#¢8B
$¢8E
$¢$8F

D383
3E ¢¢
EDSE
FB
21¢414
11¢4¢4
pée
18FC

B2

D381

CA 7449
FB

ED4D
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OUT (83H), A
LD A, ¢¢

M 2

EI

LD HL 1¢¢¢
LD DE ¢4¢¢
LOOP NOP

JP LOOP

IN A, (8¢H)
LD (HL), A
CALL ¢¢5¢
DEC DE
INC HL

LD A, D
OR E

OUT (81H), A
JP Z, MAF
El

RETI

DELAY PROGRAM

¢6FF CD B, FF

#5 DEC B

2¢FD JR NE FD

C9 RET

MAF ¢ MAIN PROGRAM

11¢¢ ¢4 MAF LD DE, ¢4¢¢
DD21 ¢¢1¢ LD IX, 1l¢¢¢
#6 ¢4 LD B, ¢4+ N
CB2 ¢ SLA B---:2N
48 LDC B

¢C 2NC Ce--M=2N+1
C5 LOOP1 PUSH BC

D5 PUSH DE
DDES PUSH IX

26 ¢ LD H, ¢¢

16 ¢4 LD D, ¢¢
DD7E ¢¢ LD A (IX+¢)
6F LD E, A

DD23 JMP¢ INC IX

DD7E ¢¢ LD A, (IX+¢)
S5F LD E, A

19 ADD HL, DE-----S,
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4994
$¢92

493

$495

497

$498

$¢9D
$#9E
$¢9F
poAs
$oAl

$A3
PPAS
$PAE
$A9
$#AB
$¢AD
$PAE
$¢B¢
¢¢Bl
$9B2
$¢B3
$#BS
$4B6

1¢F7

59

#6 $8
ED6A LOOP2
7C

3843

93 JMP1
67

AF

3F JMP2
1gF2
CBI5

7D

CD 5¢¢¢
D381
DDE1

D1

DD23

1B

7A

B3

#648
C270 g¢
76

15 WFIREE $ 2% #1150

DINZ IM ¢
LD E, C

LD B, 48
ADC HL, HL
LD A, H

JR C, JMP2
SUB E

LD H, A
XOR A

CCF

DJINZ LOOP2

LD A, L
CALL ¢45¢
OUT (81H), A
POP IX

POP DE

INC IX

DEC DE

LD A, D

OR E

LD B, ¢8

JP NZ LOOP1
HALT

(1]

(2]

(4]

(5]

(6]

37

2 £ X ®

L.R. Rabiner, “The design of finite
impulse response digital filters using
linear programing techniques,” BSTJ,
51, pp. 1177-1182, 1972,

A. Tomozawa, ‘“Non recursive digital
filters with coefficients of two,” ICC,
pp. 18D - 1-5,1974,

J.L. Schmalzel, D.N. Hein, and N.A,
“Some pedagsdical considerings of di-
gital filter hardware implementation,”
IEEE CAS Magazine, vol. 2, no. 1, pp.
4-13,1980.

Enders, A. Robinson and Manuel T.
Silvia, Digital Signal Processing Time
Series Analysis. Holden-Day, Pilot Edi-
tion, pp. 244-257, 1978.

Tokuji Nogawa, Katsuyuki Katayama,
Yoshio Tabada, Talsuichiro Ohshio, and
Takuji Kawahara, “Digital methodes for
amplitude and phase analysis of the
EEG,” The Journal of the Kansai Medical
University, vol. 28, pp. 84-85, Dec.
1976.

Tokashi Ohmuro and Yasuo Tachibana,
“An adaptive digital filters as a sinu-
soidal noise canceller,” IEC/Japan, vol.
J64A, no.9, pp. 676-774, 1981.




