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Research to RLS Algorithm of Adaptive Filter and
Its DSP Realization
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Abstract : Adaptive filtering algorithm always becomes one of the important research topics in the processing of random signal. It is unnec-
essary to know the self — related function about signal and the noise in the adaptive filter in advance, for it can adjust the filter parameter
at current time by using the past parameter to work at its best performance. On the basis of research on the structure of adaptive filter and
the basic principles of recursive least square (RLS) algorithm realize on the DSP, and a sixteenth order RLS adaptive filter which is de-
signed in C language on the platform of TMS320VC5416 fixed — point DSP, and the RLS algorithm’s simulation results is compared with
the software of MATLAB. The simulation results show that the adaptive filter is valid, achieves a better filtering,and has good applica-

tion value in the field of digital signal processing.
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IACEHF T () = Zx"-f Le(i) 128/, Ep Ak
WRET,HO0 < A < 13RI R (RLS) Hik
it wEm T,

(1) BRBWE LM BEBEEM) AEHETF
(1) w(0) = 0.C(0) = 6 I(I HBNEERE, 6 Af/D
ESEHD;

(2) BREBZES d(n) HAES z(n);

(3) SHE—BZ n = 1,2, , N, AT ERHE

WXEXBEH:.g(n) = Cln - DX(2)/[A +

X" (n)C(n ~1)X(n)] (1)
BB E:y(n) = Win - 1)X(n) (2)
wREMite(n) = d(n) — y(n) (3)
BENRBEEHR- W) = Win ~- 1) +

g(n)d(n) = X(2) Wi (n - 1)] (4)

WEEEEH .C(n) = 27HC(n - 1) - gln)

X" n)C(n-1)] (5)
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2 DSP I BIEMIRIKER
2.1 TMS320VC5416 DSP % S &1t

TMS320VC5416 A& TI 24 &) #E i 9 — KRB B
A9 16 1 A 8 & DSP it A, B SRR I SR R me
Lty B 4E 5 160MIPS, 54 A HI4 6. 25ns,
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40bit B9 Bhn25 (ACCA 1 ACCB) , —1~ 17bit * 17bit £
BT 88, — /> 40bit T B AL BRI — NS BRTS
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raiLiE R
FEE x(n) din) yin). win)
RITFREIT , 8B N. n. 1
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SEAER, REAMAGSOKE(N) RS KE
(m) BEEF() REVE, XBREN:N = 200,
m=16,r = 1.0;

QARGESHMATERR: "ERFRARS
z[(n ). BHES dln ] WEFNT

for (i = 0;1 < N3i ++)
{d[i] = (float)sin(pi* i/10);
2[i] = (float)gauss(0.0,0.2, &seed) + sin(pi * i/10);1
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(3) VM RLSH L TEF : ERF BT AR
FRLSEEFERF, RHBREESH H - RLISEELT
BEFEITT:
void rls(x,d,y,N,w,m,lam) ;

x,d,y B BE R N B XU B Sc B — 240, [ 1 FE R U
BAGS A IFHSESRAGS Y[ FRBEBHBES;N S
BERTE BAGENKE, w AT SE 48, KER
m, BRI RS m Y ERTE, BEMBREANEK
B (B8 - 1) lam R XUEBE LRI &, S HF ,0<lam<1;

double d[ 1,x[ 1,y[ 1,wl ],lam;

int m ,N;

{inti,j,k;

double e,s, * g, * u, * ¢x, *c,s=1.0;

g= malloc(m * sizeof(double) ) ;

¢= malloc{m * m * sizeof(double) ) ;

u=g,cx=g;

for (i=0;i<m;i+ +)

for (j=0;j<mj;j+ +)

{eli*xm+j]=0.05 |

for (i=03i<msi+ +)
{cli*m+il=1.0e+8;}

for (i=0;i<m;i+ +)

{ ex[i]=0.0 ;}
HERERBEN: g(n) = Cn - DX()A +
XT(n)C(n - 1)X(n)];
for (k=0;k<N;k+ +)
{ ex[0]=x[k];
for (j=0;j<m;j+ +)
{ulj1=0.0;
for(i=0;i<m;i+ +) )
{uljl=uljl+ (1/am) * c[j* m+i] * exil;} |}
for(i=0;i<mjsi+ +)
{ s=s+uli] * ex[i];}
for (i=0;3i<m;i+ +)
fglil=ulil/s 5}
/7 HERESS: v(n) = Wi(n-1)X(n);
for (i=0;i<m;i+ +)
{ylk]l=ylk]+wli] * ex[i];}
7/ RFERFBEF: W(n) = W(n - 1) + g(n)d(n) -
X(n)Wi(n -1
e= d[k]-ylkl;
for (i=0;i<m;i+ +)
fwlil =wlil+gli]l * e;}
HEBERER. C(n) = A7 Cn - 1) - g(n)XT
(n)C(n-1)];
for (j=0;;<m;j+ +)
for (i=0;i<m;i+ +)
felj* m+il=clj* m+i] * (1/lam) —glj] * uli];!
for (i=(m—1);i>=1;i— =)
fexlil=exli- 115} }
2.3 DSPHHR&R
ECCSHETH CEETHBEWERF, BEdH
FEEREBRALERAB BTRIAER
TMS320VC5416 DSP H iz 1T, #& ¥ View/Graph/
Time/Frequency, #t A Graph Property Dialog XHEHE , %
BAENEABEEASE, MR 1R, BAEOER
o BERL R AR DSP (i E 45, inE 4 BiR,

3 HIEBERMIEHK RLS &% MATLAB (&
MATLAB #4t T %18 BB ADAPTRLS X L8

RLS B 5& I 18 3, ADAPTRLS R BER:[ v, e,

s] = ADAPTRLS(x,d,s), 59 y HUEB AR M5

A1 BERFRAK

Z%(5% din] WHPHAES x[n] WHERBES yln]
Display Type Single Time Single Time Single Time
Start Address 0x0304 0x04ba 0x069c
Acquisition Buffer Size 200 200 200
Display Data Size 200 200 200
Dsp Data Type 32— bit 32 - bit 32 - bit
floating point floating point floating point
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