33 17 Vol 33 Na 17
2005 9 1 RELAY Sp. 1, 2005 17

( , 710049)

DFT;

: M71, ™M771 A : 1003-4897 (2005) 17-0017-04

11

x() = a+ DX (Hos(ot+9,) (1)

: :a P X (K) @ k
2 T
a = T x(t) cos ko tdt (2)
, b :—ZJx(t) sin ko tdt (3)
[1] T
’ T oV
, : [5] i
W =at/T)
’ 12
, X() = %e™ + DX, (K cos(t +¢,) (4)
' , , a =—_2r lx(t) cos ko tdt =—_2eroe'"[ cos 10 tdt +

T P
_ZJ-Z[Xmu)cos(thp,)]cosKotdt=
T r=1
' O, + Xy (k) cosp, (5)
_ 2 . 2y
b = TJX(t) sin ko tdt = TJXOe sin ko tdt +

_.er'Z[Xm (N cos(et+@,) ]sin ko tdt =
3, + X (K) sin®, (6)
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2 ¢ -t
0, :_TJXOe cos ko tdt

2y
5, = TJxoe sin ko tdt

0,2 00,% 0,
5, 5,

(7)

(8)

]
Jxoe'm sin ko tdt = -T - X, sin ko t-

T T
el 4T Iwg['xoe“” cos ko tdt = kot Jxoe“” :

cos ko tdt
0, = koid, (9)
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(DFT)
x (1) N,
AT =TI, bt =M T(m=
N), m

x[m] = Xoe'"A”

lmd_*—lma

-
g = Xe™™

>, (k) costZhkn +9,)

mz: L-AT =0

j=m+1-N
x[m] :
DUX[j]AT= D AT =
j=m+1-N j=m+1-N
XAT D ™
j=m+1-N
m N
Xo = D x[il1( >, e*™)
j=m+1-N j=m+1-N

+ > (0 cos(%km Q) =

(10)

) lﬂa =

(11)
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(13)

(14)

(12 (13)
™ = > kil > Kl (1)
(2) (3) ,DFT

a (m) :—_zl_Zx[i+m - N]cos[k%(i+m SN) ]

(16)
b (M) :—_ZI_Zx[i +m - N]sin[k%(i +m - N) ]
(17)
: x[k] = x(t)‘ vent, T :%
k
X (m) = Ja (m) +b (m) (18)
@, = arctan (m) (19)
a (m)
(5) (6)
Xge (M) = X, (M) cosP, (20)
Xm (M) = X, (M) sin@, (21)
(16) (17) DFT
2N (2N - 1)
N
(16) (17) DFT
(16) (17)
m m+1 DFT
m m - N , N -

1
a (m) =a (m- 1) +—§[x(m) - x(m - N) -
AT
cos(Nkm)
b (m) =B (m - 1) +-Z[x(m) - x(m - N)]-

AT
sm(Nkm)

(22)
m+1 2 4
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: 3.9,
0, (m) .5, (m)
; m-1
( m-N m-1), :
{ak(m-l) =A(m-1) +0,(m - 1) (23)
bh(m-1 =B.(m-1) +,(m - 1)

Ac(m - 1), By(m- 1)

-

A(m - 1) = Z(me (r)cos[%r(i +m -

1-N) +(p,])cos[%k(i +m-1-N)]

B (m - 1) = D130, (1) cos A (i +m -

1-N) +(p,])sin[%k(i +m-1-N)]

(24)

0,(m-1) = Zxoe'(i+m-l-N)Atlr _

COS[%'((I +m -1 - N) ]
< (25)

o, (m-1) = Zxoe'(i*'m-l-N)Am .

, m
a (m), b (m)

a (m) =Ac(m) +3,(m) (26)

b (m) =B, (m) +d,(m)

Am) = 23X () cos A r(i+m -

N) +0, 1) cosf Al k(i +m - N) ]

By (m) = Z(Zl:xm(r)cos[%r(i +m -

N) Hp,])sin[%k(i fm-N) ]

(27)

1(1) , Zl(i)cos(i)

Zl(i-l)cos(i-l),

Ac(m) =A (m-1) =A,B,(m)
B« (m - 1) =By

N
8, (m) = Dxoe "M cog ALk(i 4 m -
i=1

N
A - (i+m-1-N)A
N)] - e tr Zxoe(.+m1N) o
i=1

cos[ﬂk(i +m - 1-N) +ﬂk]
N N

{6a(m) = &% (KD, (m -
5, (m) =e"" [k, (m -
14 A

K, —oos(Nk), K, -sm(Nk) (28)

1) - klﬁb(m -1 ]
1) +ka6b(m -1 ]

A, By,
e-Atlf :
0,(m) ={[h (M) - b (m-1)][k +kQ] +

[a(m) - a(m-1) ][k - kQI}/[k (1 +Q°)]

0, (m) =@, (m)

(8) (25) (27)

(29)

) _ _ At T 1§
.Q-wa,ka—cos(Nk),kb—sm(Nk)

{Ak = a,(m) -3, (m) =0
By = h (m) '6b(m)
a (m) b (m) (22)
(30) , m-1
6 8 , N ,
[4] 10 6 , [5]
24 6 ,
[4] [5]
N + 2, N +

1
3

x(1) =20e™ +20sin@t+@Q) +4sin20t +
10sin 30t +2sin40t+ 6sin 30t
T =30msw = 10070, = 45°
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A recur sive discrete Four ier algor ithm for filter ng decayng DC can ponent

L I Chen, ZHANG Hang, ZHANG A i-min, WANG Jian-cheng
(Xi"an Jiaotong U niversity, Xi'an 710049, China)

Abstract:  To reduce computational complexity of the conventional full-wave Fourier algoritm, the recursive discrete Fourier algo-
ritm is deduced, but it cannot completely filter decaying direct current component For this reaon, thispgoer presents a novel recur-
sive algoritm.  The novel algorithm is based on sum-and-difference fomula of trigopnametrical function and lution of linear equations,
and its camputational work is nearly same as that of traditional recursive algoritm. W hat' smore, it can eliminate the influence of the
decaying direct current component on any hamonic component theoretically.
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