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Fig.3 Exam.2 magnitude response of simulation

A/dB

4 i

$e T LU Hy—C"W R 300 JE B 14 1 22 0 2% 53
o Wi T Y FIR ZeMAE O uE DA% 0 O A BT 5
B, %77 ik B4 2 R A A i I o 2 I 26 AR 1)
W R RAT FIR B g P B9 BK b .,/ i 05 ik
AN ¥ B B 030502 R TR A B FIR 4R 1 AR o2
P AL DR OE T — P RO I AT IR D7 ik
H1 DAL (5 E e ] LA Gl P i o8 Jeid
o, BT REFE R, HAT MR B i RO 175
AR AR AR T IR S SRR R

SELWR:

[1] 25,2 50, TR/
4R ,2006,32(1) :140- 147

TARE R I AUE N AE R ()] A B

JIANG Rui,LUO Gui - ming. Optimal adaptive controller for
stochastic systems based on weighted least - squares algorithm [J].
Acta Automatica Sinica,2006,32(1):140-147.

[2] LIM Y C,LEE J H,CHEN C K,et al. A weight least squares
algorithm for quasi - equiriple FIR and IIR digital filter design[J].
IEEE Trans Signal Processing,1992,40(3):551-558.

[3] LEE J H,CHEN C K,LIM Y C. Design of discrete coefficient FIR
digital filters with arbitrary amplitude and phase responses [J].
IEEE Trans Circuits Syst, 1993,40(7) :444 - 448.

[4] ZME. FS RESFETABMIM]. Uat . d 7 Tl il piat
1996.

[5] GOODWIN G C,SIN K S. Adaptive filtering prediction and control
[M]. New Jeresy : Pretice - Hall , 1984.

[6] LJUNG L,SODERSTROM T. Theory and practice of recursive
identification[ M ]. Massachusetts : The MIT Press, 1983.

[7] Mie~F-. FIR H05 08 4% 19 28 4l e/ — R BHIE R ()], 5 54k
L 1999,15(3):260-264.

LAI Xiao - ping. A random sampling recursive least - squares
approach to the design of FIR digital filters[]]. Signal Processing,
1999,15(3) :260-264.

[8] ZHAO Hui, YU Jue - bang. A novel neural network - based approach
for designing digital filter[ C ] // Proc ISCAS’97/1EEE. Hong
Kong:IEEE,1997.2272 -2275.

[9] ZHAO Hui, YU Jue - bang. A novel neural network - based approach
for designing 2 - D FIR filters[J]. IEEE Trans on CASII, 1997,
44(11):1095-1099.

[1 J F A BGe W BLIRFS. FIR K05 08 I &5 5 7 i 52 w28 0 25 J7

)] S F,1999,15(3) :193-198.

WANG Yan,LIAO Xiao - feng,YU Jue - bang. Complex neural

network on designing FIR digital filter[J]. Signal Processing,

1999,15(3):193-198.

WROREE  URK T — RO ST A R de DR A Y 38R IR 1.

i B 5 ,2001,30(2):116-119,138.

TU Cheng - yuan,TU Cheng - yu. A new genetic algorithm

[11

[

converging to the globally optimal solution[J]. Information and
Control ,2001,30(2):116-119,138.

TN TR NI, B B2 I 4 AE 4 0 FIR 08 I 4% 9 1 1k 1k
HEFE )], Bk S AR S ,2003,8(5) :97 - 100.

WANG Xiao - hua,HE Yi - gang,ZENG Zhe - zhao. Optimized

design of the type - four FIR filter based on neural networks with

[12

[}

sine basis functions [J]. Journal of Circuits and Systems,
2003,8(5):97-100.

R IR AL P4 LK AE FIR 8 U8 2 b i i AT (1],
T4 5 AR 24 42 ,2002,16(2) : 10- 13

ZENG Zhe - zhao, TANG Zhong. Application study of the neural
networks in the FIR band-pass filters [J]. Journal of Electronic
Measurement and Instrument,2002,16(2):10-13.

B EE I SR FIR 207 BLAC - g P a8 AR Ak b s [ 1. Kb
1B - FUR B IR, 2004,19(3) : 18-21.

ZENG Zhe - zhao. Study on optimal design of high - order FIR
digital filter with multi - band stop[J]. Journal of Changsha Uni -
versity of Electric Power:Natural Science,2004,19(3):18-21.

W ESIR 2Rk B 20 uR A AR BT RS () ], T
#12,2002,30(1) :87-89.

ZENG Zhe-zhao, Ll Ren-fa. Study the optimum design of the high
-order multi - band - pass filters[J ]. Acta Electronica Sinica,2002,
30(1):87-89.

—
—
(5]

[

—
—
~

=

[15

[}

(ERERE: MERXR)

EE BN
& 42(1963-),F @ EMA BT REAR A, R
7 €A B EAEH 455 4 2 (E-mail: largesi@163.com) ;
ZHA (1956 -), B, #H @A A, B WL AR T @
A BRI AT 5 A



Optimal design of high order multi-band-pass FIR digital filter
LI Si,AN Wei-ke
(Hunan Institute of Science & Technology, Yueyang 414000, China)
Abstract: To improve the design speed and precision of high - order FIR digital filter,a neural
network algorithm based on the activation matrix is presented,which makes the square sum of
amplitude - frequency response error between the designed FIR filter and the ideal filter least in the
whole pass band and cut band. The invert matrix H,— C" W operation is not involved in the
algorithm and its convergence theorem is presented and proved,which provides the theoretical basis
for setting the learning rate of neural network. The sample data are trained in parallel to speed up
the calculation. Examples of the optimal FIR digital filter design are given and the simulative
results show its high precision and fast convergence rate.
This project is supported by the National Natural Science Foundation of Hunan(06JJ5011).
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