2000 ME EMmE - A28 24 EF FA6 FMHAE WXE 1% R /357

DSPO A FIR 9HE o] &3 J5 AA7 +1&

4 A =, 9

FANEE, 4G AATA(F)

An Implementation of Noise Canceler by using FIR Filter
on DSP

Jeong—kuk Kim and Chung-gun Lee
Dongseo University and Samyung Electronic Co. Ltd.
E-mail: kjk@dongseo.ac.kr

Abstract

In this paper, we want to implement a noise canceller by using FIR filter on DSP(Digital
Signal Processor). The FIR filter was designed by Blackman window together with desired band
width and center frequency. We adopt Motorola DSP56002 and Crystal CS4215 (A/D and D/A
converter) for our purpose. we generate input sinusoidal signals and noises by differential

equations and pseudo random sequences on DSP also. The input signal including sinusoidal and
noise passes through the FIR filter. The FIR filer output is a sinusoidal signal with noise

reduced.
I. NE

DSP(Digital Signal Processor)E& AH&, A&
A (sine-wave)®] FS(noise)o] TgH Y 4l
3 E FIR(Finite Impulse Response) t% %3}
el (band pass filter)E Al&3ld #HEL AA
e FE AAZ £ =34 dd=HA

DSPx R EZ 2 (Motorola) A}2] 40 MHz &
g F34, 20 MIPS(Million Instruction per
Second)E F3yste, 28I 24-H E/Y = (bit/
word) BEEE 7bd DSP560027t At& ST,
A/D(Analog to Digital)®} D/A(Digital to Anal-
og) B3|, A 29 (Crystal) A} CS4215,

A E ¥ (sampling) F34 48 kHz 2831 16-H|
o

48 Fdge A8 $H4E 28 FLe
9JA} W4 d(pseudo random sequence)S Ab&
8t} DSPell 93] Ui Y(digitalH o2 HA] &
AA A )

FIR ZEl& 87HE d9Ed 34 F344,
a8 As #e Ad9e £Y-9 J=9(Black
man window)& AH&3te] AR

Oy Hoz wAsE g3 MEe F&9
SNR(Signal to Noise Ratio) 221 9& A&z}
% ZFgol AAY &8 FEH Atole] A4 FA
(variance) Al AE F o] ¥He AFE
B7te & o
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In. =2

2.1 YAE &Ad7](Digital Oscillator)
OAY Ads A3E SAANE 9ukyEQ
He Adne 98 E v 22 (memory)d] A
AA AT Y A (DY 2R WA E
£33l ZAojt),

K

o]

y[n]=Cyln—1]—y[n—2] 1)

A (1)& 9 <d=H(zero input) 22 WA

2 1 55 dojojaygle a9 13 2o

y[n]

4 )9 Asg 27 A7t

C=2cos(6),
M —1]=sin(-8), 2)
y[—2]=sin(—-26)

2 FolAW, 4 (D9 A PR L,

y[n] = sin(z8) (3)

2 Fojd 971A,

0=27r(§—;) (4)

ot fs= WEY FA4 i WY HE 3
CEDIES IR

2.2 &S ¥4 7)(Noise Generator)

FSe, 29 29 Tol, 15-H|E olF HAx
Ei(shift register)& Al&dte] oA} W4 o
(pseudo random sequence)Z WAAIZIT} HE
S14¢ H]E S13& XOR% Al "E Sod 3
o}z c},

s14 | s13 e e e S0

2.3 FIR(Finite Impulse Response) % g

3% 2 A g d Ay

¥ 3% o), AFY FHF f5, & ol
AE(Nyquist) F35 fy=fs/2, T4 F3A4F Q,,
a2l gt g Y(half band) FH5 2,0] 23
+ FIR 989 J¥2(Impulse) 72,

glo]l= ﬁ sin (n£2;) cos (n2y) (5

2 Fojagh
Hd ol 9592 (Black man window)& A&
8], 2M+1 9} AFE AR s 3$, 2

dEx $H,
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h[n]=g{nlw[n] (6)
ojt}. 714,
wln]=10.42+0.5 cos( M7$l )+
0.08cos(m2%1), ~Ms<n<M. )
I HIQ] |
1
0 fopareR sz'o 00, fN=lfS/2
R
a9 3 oAH Y9 g 2

2M+1 3o 74] % 7} & A & (direct form)
4
(o]

FIR HE 9 A& e
y[n]= gobkx[n_k] (8)
o 7} Al
x[n] = AlZF nTelA 48 HE,
y[n]l = A7t nTAA £8 AF,

T = ANE 27] _j_a] .
bk = A2 nTAAM EH g2 9.

4 89 z-HE,

2 (8)9] A WAL TS 72 oA A
7+ 9y P2z 24¥

x{n) [ [

i - 1|~ 'bjw{i:}_’ ..... e ,E__'_—!L‘T 12'__
VY v
[ - _— « e s e e C— ——(t ——— :j—!m

(£r-

149 4 ¥ FIR ¥

m. 48 % a2

AEY Fo £5=48,000 Hz (%, Nyquist F
g4 f5=24,000 Hz), 48 Fdge Fo¢ Fi=
1000 Hz¥ ), 4] ()9 AF9 27 A= 4%
C=2cos x /24), yI-1l=sin(- 7 /24), 281 y[-2}=
sin(- 7 /12)2 FojAt},

A 27 AR AFd 9%, e &
02499 V, A& A+ 01767 Ve, d8 AHFAGE=
ag 59

a9 5 99 44+
Y 29 dg wAvlel s ¥AdE, HEA

0.137 V& HF A -0.005027 vel #&L, 19 6
3 2.

1% 6. #S(Pseudo Random Sequence)

¥ 59 AYFH 19 69 Fe
¥ JdxE 29 734 2o

o] Haal
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18 7. 98 A%

%8 79 SNR(Signal to Noise Ratio)< 2.2
dBE & dog AN

Va/V2
S/N = 201log 1 E[/ 7 (10)

7)H, Vme 948 FEHe Hxolm Eln’]
< % ng HE ol

ag 39M, 2FHE FH F3F 26=1500
Hzolm uv-dl9Z 0,=1200 Hz¢Y o, &, B9
% B=2400 Hz, 39l A& Fd Q0-2,=300
Hzolx, 2glx 49 g Fa5 Q¢+2,= 2,700
HzQl 7%, 4 )l o4&, 1M+ 39 A
+8 7k4 AAQ Y(Direct form) FIR HE 9 ¢
¥ o4 @& 29 87 Zoh

IH[Q] | {dB]
0

A

-80 N

LIS

0 4k 8k 12k 16k 20k 24k

39 8 FIR €9 22 Fig &6

ad 79 9ol 19 89 S4¢ 2]
69 71 & FIR A9 S "elo &9 HFdd
o 9¥e 19y 99 o

2% 9. FIR ¥¢ 29 99§

V. d8

B =8oAME, DSPE A48t 48 MNTE,
AR WM oa) AEA el A b I
& AHEste 2SS A AAG

dFel EFE FsS #AA0 A dy
%3 FIR ¥H 9 dAE, 27HE d9Zy =
A Fag AF Adgez, EY O xS
AR5l AlF g8 Adsign. Fdge) ¥
g8 {3e DSPE 7+d¥ FIR ¥Ho & 3
o] Z2d ¥y £9& YU
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