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ABSTRACT

In this paper, we present a new effective algorithm for element failure compensation of Generalized Sidelobe Canceller ( GSC).
While the GSC is well formulated, little works have been done on array element compensation in the presence of faulty elements.
Element failure changes the problem of a linearly equally spaced array into that of an unequally spaced array. Typical research
approaches have been directed at using search techniques to optimize unequally spaced arrays. The proposed algorithm matches
the linear constraint conditions and the general shape of the desired beam pattern at the expense of an increase of beam-width in
the overall main lobe. Numerical results are included to demonstrate the capability of compensation for various situations.
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V.2 E

2 dFoMe AMe] Zge R AF GSCERY H
P& B AP dndFE ALsHA. ol & A
AF A 2 AP 24 P& P4 24 2% 4% &
A Fo2 FHId g ¥ HAd A AEE Ft
dom, ZHAFEH = 4L B ALE LaAE9
23 TS AFAUG. 99 9y A5 BAH B4
& Rae A% ZAY 2488 /I odld AR A
dnEe 283 GSCY TS BAde dnIdF
o 437t A= ojor & ol

28

ot

1. S. Haykin and A, Steinhardt, Adaptive Radar
Detection and Estimation, John Wiley & Sons,
1992.

2. H. Liu. A, Ghafoor and P. H. Stockmann,
“Application of Gram-Schmidt Algorithm to

IEEE Trans.

Aerospace & Electronic System, Vol. AES-28,

Fully Adaptive Arrays.’

10.M. H. Er and 8. K. Hui,

11.

12.

No. 2, pp.324-333. April 1992.

. O. L. Frost I, “An Algorithm for Linearly

Constrained Adaptive Array Processing,” Proc.
IEEE, Vol. 60, No. 8, pp.926-935, Aug. 1972.

. L. J. Griffths and C. W. Jim, “An Alternative

Approach to Linearly Constrained Adaptive
IEEE Trans. Antennas
Propagat.., Vol. AP-30, No.l, pp.27-34, Jan.
1982

Beamforming,”

. E. L. Kelly, Jr. and M. L. Levin, ‘Signal

Parameter Estimation for Seismometer
Arrays.” Mass. Inst. Tech., Lincoln Lab.,
Tech. Report 339, Jan. 1964,

. N. L. Owsley, “A Recent Trend in Adaptive

Spatial Processing for Sensor Arrays :
Constrained Adaptation,” in Signal Processing,
ed., J. W. R, Griffiths, et al., pp.591-604,
Academy Press, 1973.

. M. H. Er and A. Cantoni, “Derivative

Constraints for Broad-Band Element Space
Antenna Array Processors,” IEEE Trans.
ASSP, Vol. ASSP-31, pp.1378-1393, Dec. 1983.

. K. M. Buckley, “Spatial/ Spectrum Filtering

with Linearly-Constrained Minimum Variance
Beamformers,” IEEE Trans. ASSP, Vol. ASSP-
35, pp.249-266, Mar. 1987.

LolEE, U & Aed Ed2 7 g ) Y

A HA A7 247 2aM, ¢ o Ad74,
1985.

“Array Pattern
Synthesis in the Presence of Faulty Elements,”
Signal Processing(29), pp.57-65. Elsevier
Science Publishers, 1992.

S. Haykin, Adaptive Filter Theory, 2nd ed.,
Prentice Hall, 1991.

K. M. Buckley, "Quiescent Pattern Control in
Linearly Constrained Adaptive Arrays,” IEEE
Trans. ASSP. Vol. ASSP-35, pp.917-926, July
1987.

. C. W. Jim, “A Comparison of Two LMS

Constrained Optimal Array Structures,” Proc.

65



66 MERE AR '96-1 Vol. 21 No. 1

IEEE, Vol. 65. No. 12, pp.1730-1731. Dec.
1977.

# 5k (Woo Young Hong) 33 ¢ & % %(Byung Chul Kim) 5329

196014 59 944
198241 49 ¢ sfdApEEtm Az
87t £9] (F84h

1962 39 2894
19814d 29 : ARgIAdm AT

#(FEAh
1985 29 © AAmEa heg A 1987 29 © ojFdigw AxpFE
S Aggat (T TR AN
) 1987 ~@A - BT Mol
1991 10%9 : w3 University of Minnesota(Ph. D.) A4

19919 11€~8A : S2AHEn AT 27 (4%)

19954 98 ~&3) : IWHTATL HEFATH

x4 ®ol : Array signal processing. Adaptive
Signal Processing, Fast Algorithm,
Spectral Analysis

#FA Fob o8RG, S¥MEA 9 wiE HEAT



