33 3

Vol.33, No.3

2006 JOURNAL OFBEWJINGUNIVERSITY OF CHEMICAL TECHNOLOGY 2006

: TN911. 7, TP206

[2]

1.1
y(t)

: 2005-07-06
,1982 ,
E mail : fengkunOOa @163. com

100029)

y() =k + % ASn(fot+@)) +¢ () (1)

M VA] @ j
' p Wo (1)
/W,
T/ 2 ,

_ - ALl il
20 =0+ Y p,osn[mowp,-- ZJ (2)

y(t) {y,¥k=y
(k-At),k=1,2,3 }, M Aj (pj Wo C
, P ,
1.2
(
) (
)
(1) (20, y(v
w00 AW S+ € (1)



[7]

. 74 . 2006
{ vt - Q; 2 -
y(t) : :
[3-4] [3] IR ,
) 3 ] ]
, : { v}
, N
(2) (2) : ;
) 4 Powell-Chau
H() == - 3 L4l Fow
, [5-6] Powdl-Chau
i - ,
w- 1 1(a)
0" | H(w)| —w; , 50 dB 1 (b)
J H(w)| -0 ’ '
: [6]
, 4
6
3 4 f@Eﬁﬁf Powell-Chau 775
g 2 I R
g
3
F
&
E
b2
(b)
1
Fg. 1 Frequency repponse of the modified twopassfilter
[1] [7]
3
IR [1] ZH(2)
; IR :
(3) .
[1.7]



3 : . 75 .

-T/ 2
, -Tt/ 2
, , (4b)
mi nmax d, s. t.
1
ag 2 2" . 1 4
- - - . : W) <
d+| B(el'wk)l +| B(ej-wk)l i £ a|(DS(| k) (“)k
3 |
ag 2 . 1
e B n L aros(i-w 2 [0.001,3. 141] 85
k=1,2,3, .,k (43) (43) , (4b)
1, ; d=0.2099 a =1.0217 a; =
ag 2 2 . )
@] ey R A @S0 S5-+ dy 0.4891; 2
m m 1= m
) 2(b) ( 5 KHz,
ag 2 2" . 1 2048 ) 2(a)
d+ , + : . - W) =T - d
| B(e].o)k)l | B(e].wk)l i=zla| (I)S(I k) (*)k m [0
m=1,2,3, ,M (4b) 0.4]fs , 2(b)
N ’ f < fd
an d A A f
Wi W [0,0.4] fs
’ dm (*)m :
’ A A(fl fgd =0.5123f/ f5- 0.001789,
; f/ fs [0,0.4] (5)
d, (5) ,
[7] cd<1m -1/ 2 0.5%
[7]
20.0 0 0.25
175 +  ASCBUHER 4-20
— FEERME 40 » 0.20F
2 o5l
pe 0.15
E
& 0.10L
=
&
2 0.05F
.7 1 1 1
0 0.1 02 03 0.4 0.5 0 0.1 0.2 0.3 04 0.5
Il Tl
(a) BRI AR (b) BRI WRE AT 1 2

2

Fg.2 Regons of the desgned integrator

’ 3 ' sSn(at-40t) +2.55ir{2'[-200t+l4J +
(6)
1.59n(21-800t) +109n(a2t-1200t) + N(t)

(6)
5120 Hz 2048

N(t)
x(t) =0.01sn(at- t) +0.59n(at-10t) +



. 76 - 2006

, 3.2 ( 10 Hz )

3 , 5%,

, [1] Pintdon R, ShoukensJ. Red-time integration and dif-
ferentiation anadog dgnas by means of digita filtering
[J]. |EEE Trans. Instruments Measurement , 1990, 39

— HRME .
i + BUME (6) :923- 927.
L 0.01 e YT IR ZE [2] Audenino A. Processing of smultaneous mechanica ranr
E dom regponse dgnas: integration, differentiation, and
% 08 phase shifts correction [J]. Mech Sysems Sgnd Pro-
" 3 cess, 1996, 10 (3) : 277 - 299.
-0.
[3] KormyloJJ,JanV K. Two-passrecur-sve digitd filter
with zero phase shift [J]. IEEE Trans Acoust $eech
P08 0.1 0.2 0.3 0.4
: i : ; Sgna Process, 1974, 32(1) :384 - 387.
[4] Powdl S, Chau M. A technique for redizing linear
3 phase IIRfilters [J]. |EEE Trans Sgnd Process, 1991,
Fig.3 The result of testing the whole integration scheme 39(11) : 2425 - 2435.

[5] Willon A N, Orchard H J. An inprovement to the
Powell and Chau linear phase filt-ers [J]. |IEEE Trans
Sgna Process, 1994, 42(10) :2842 - 2848.
[6] DjokicB, RPopovic M, Lutovec M. A new inprovement
to the Powell and Chau linear phase filters [J]. |IEEE
Trans 9gna Process, 1998 , 46(6) : 1685 - 1688.
[7] PapamarkosN , Chamzas C. A new go-proach for the de-
’ sgn of digitd integrations [J]. |EEE Trans Grcuits S/s
) tems, 1996 , 43(9) : 785- 791.

5

A novel modified real-time two-passfilter based
digital integration scheme

FENG Kun MA Bo JIANG Zhi-nong
(Diagnosis Sdf-recovery Engineering Center , Beijing Universty of Chemicd Technology , Beijing, 100029 China)

Abstract : This paper discusses the origin of sgnal integration, the problems asociated with it , and some luw
tions. The key problem restricting extenson of digital integration technology is that the low freguency noise
makes the digital integrator very unstable. Inthiswork , a modified two-passfilter algorithmis used in the noise
cancellation. After a comparative study of the agorithm properties and eficiency range behavior of many inte-
grators, an optimal digital integration algorithm ischosen. In thispaper, a novel integration process combining
the new two-passfilter and the optimal integrator is described. This gpproach allows an accurate measurement of
phase and amplitude. Computer s mulation proves that our approach isfeashle.
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