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[V,
1.2
z= ot j9 (2),
Fuo(s) = 231_[ Fle+ G)G(s= (c+ j))doe (4)
(4) o = 2Mn/T,
Fu(s)= 7 Y F(c+ 2/ T)G(s~ (c+ 2/ T))* (5)
(5) s )
sk= a+ JE2WT (a= 2c), (6)
Fu(si)= %:Z,wF(H PUn/T)G(c+ 2W k- n)/T)* (7)
Fu(s) = %":ZA;HF(n)G(k— n) = TE(k)* G(k). (8)
F(k)= F(c+ J:an/T)} (hme M4 1 s = 1O oo M 1" (9)
G(k)= G(c+ j2T/T)
(8) FFT
, T,a M Durbin &
.M | Ful su) |
(8) . Fu(sk) k== M+ 1, s — 1,01, ooy M~
1 2M-1 . , (3) . Fu(sk) k=0,
L wM-1 M
2
Dl,lI'b]Il Fw(Sk)
21
Fu‘(sk)
fu(t) = fu(lAt), t1= LAt= IT/N (L= 0,1, ...N- 1), (10)
T fu(t) t=20
2exp/ a
Fufu) = 2Ll e Ly, (a)}
{ ZFu(sA)[coskl + jsinkl :ﬂ}], (1)
NSUM M .
(11)

Sfu(ty) = C(L)* [— R Fu a)} 5{2:;[A(k)+ jB(k)]W”}]:
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Cil)e [— %Re Fw(a)}+ N Re{IFFT[A(k)+ jB(k)]}], (12)

Cll) = %-exp(au) (I=01, ...N- 1),

21 (13)
W = exp[j ﬁlk] ,
L-1 2]_[
A(k) = ZRe{Fw[a+ i(k+ IN) 7]}
=0
. - (N L= NSUM)- (14)
B(k) = lm{Fw[a+j(k+ IN) —]}
=0 T
22
:NSUM, a T° ;
T; a ; NSUM , , Fu(si)
‘ , pA! : 21 ] <&
max[ ‘R{Fw[a+ JNSUM T]} ‘, ‘I"\{Fw[a+ JNSUM T]} ‘ \exp(aT)’ (15)
e= 10"~ 10%
al = 5~ 10; NSUM = 50 ~ 5000, .
3
1) F(s)=2s G(s)= 1/
10s, N = 100, aT = 20, ¢ = a/2,NSUM = 5000° I(a),
, ° I(b)*
[3] (variance accounted for)

VAF = 100 [1- ss(error)/ss( digital sulution) / = 100%
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b |
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SS o s .

2) F(s)= 2W[s+ 2M)7], G(s)= exp(- 2s)/s. T=
4s, al = 10, ¢= a/2, N = 100, NSUM = 5000 1 > VAF =
99. 9% -
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2
3) F(t)= (1- 200t)u(t) F(s)= (s- 200)/s", G(s) =

20007V [ s>+ (20000)7%]
3.

T'= 0.005s, al' = 10, c= a/2, N = 100, NSUM = 20000

VAF = 99.9% -

1.0

0.5

£ol0)5 fu()
(=]

~-0.5

-1.0

o F——=

—_ ==
I
]
4

B A] /s

(a)




487

[ ]

(1] PM. (M]. , 1981.

Durbin F. Numerical inversion of Laplace transforms: an effident improvement to Dubner and Abate
s methods[ J] . The Com puter Journal, 1974, 17(4): 371~ 376.

Jones L A. Influence of the mechanical properties of a manipulandum on human operator dynamics
[J]. Biol Cybern, 1990, 62: 299~ 307.

A Discrete Algorithm for Complex
Frequency Domain Convolutions

Cai Kunbao', Yang Ruifang’, Yu Jihui'
(1. College of Electrical Engineering, Chongging University, Chongqing 400044, P R China;
2 Biological Engineering Center, Chongqing University, Chongging 400044, PR China)

Abstract: A discrete algorithm suitable for the computation of complex frequency_domain convolution
on computers was derived. The Durbin’ s numerical inversion of Laplace transforms can be used to
figure out the time_domain digital solution of the result of complex frequency domain convolutions.

Compared with the digital solutions and corresponding analytical solutions, it is shown that the digita
solutions have high precision.

Key words: complex frequency domain; convolution; Laplace transforms; numerical inversion



