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Abstract: In the light of realizing the self-learning operation mode recognition of air borne fire control ra-
dar, an optimized LSSVM algorithm based on grid search and K-fold verification is proposed. First, This
paper extracts feature parameters from non-cooperative radar signal and establishes library base of radar
signal as training sample in LSSVM model. Next, the paper applies grid search method in parameter opti-
mization to realize model adjustment under the circumstance of uncertain sample range. In the sequel, The
paper utilizes K -fold cross validation for realizeing performance evaluation and reduceing model error
caused by sample randomness improv generalization ability. Simulation results show that recognition accu-
racy of VS/RWS/TWS/STT modes reaches 97 %, thus having a good recognition performance and practi-
cal value of proposed method.
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Fig. 1 Operation modes recognition of airborne fire control radar based on parameter-optimized LSSVM
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Fig. 3 Effect of LSSVM parameter optimization on recognition accuracy



EEUK G ZHT P LSSVM Bk 70 L3R % 78 ik TARRECHE b i R T 53

4 GEE

AR B ST S5 £ JE 0 K L
SCHCT 76 35 f 3 % R 2 BOH R R I 1 5 4 O

JiE . 4

Ry A 3 ik 18] K2 Jok 9L A5 82, s 8 3l i AR R R

il K-fold 22 XS iE 52 B LSSVM 5k 2 8 S0 . fill

FEAFRAE AR ARIRE L 8 1E Ho2% [ 2 ) g

BN T

BAR S 2 R AR 2 50000 58 B KR 5% 2 % TAERE
HIE MER R AR . O BN R SR T AR SR A T7
T RS S B AR A R s B RL Y F 22 ) 2K
A RS e 2 RO AL B I S R S AR A Y
B 5 R AR AE 2 73 28 1) AL, $i8 o A6 2 A R A2
PERE T - BAT B 45 S 0 SO S BRI 1L

2 % 3L #k (References) :
(11 =itk MR AEFRERE TESEKXPECHM (D]

[2]

[3]

(4]

[6]

AR TR, 2010,

GE Y H. Simulation of Airborne Fire Control Radar
System Operation Mode [ D]. Chengdu: University
of Electronic Science and Technology of China, 2010.
(in Chinese)

PR, FE, B, OB APLEE LPT &R A
MR & B ik 5 28 [J]. ko 5 H,
2014, 39(2) . 148-150.

HE H, YANG Y, XUE P P, et al. Echo Simulator
Design for New Generation Airborne Fire-Control LPI
Radar [J]. Fire Control & Command Control, 2014,
39(2) . 148-150. (in Chinese)

BIWISC, KB ML E S TR AP [T, BF
fi B A . 2011, 26(1); 14-16.

JIA C W, ZHOU S L. Work Mode Identification of
Airborne Radar [J]. Electronic Information Warfare
Technology, 2011, 26(1): 14-16. (in Chinese)
Mo A 7 38 AR R RS A 5 43 [DJ.
JRAR ;LT RHERE S 2015,

CHEN Z. Modeling and Analysis of New System Ra-
dar Operation Mode and State [D]. Chengdu: Uni-
versity of Electronic Science and Technology of Chi-
na, 2015. (in Chinese)

XL, WLk ik TAERE R B [0, W o
AR, 2016, 39(2): 131-133.

LIU J J. Airborne Fire Control Radar Work Modes
Recognition [ J]. Electronic Measurement Technolo-
gy, 2016, 39(2): 131-133. (in Chinese)

YRS, KRB, WIoe4E . . N TR [T

7]

(8]

(9]

[10]

[11]

[12]

P BT AR . 2015(1) ¢ 33-38.
FANZ L, ZHU G S, HU Y K. et al. An Overview
of Cognitive Electronic Warfare [J]. Electronic War-
fare Technology, 2015(1): 33-38. (in Chinese)
B, A, R A T AR R A S R
T Y SCAF Ta] AL LR B 90K L 2R S0 B B AL 9 B2 oh i 0
A LT] A g b, 2014, 34(3): 125-131.
JICM, ZHOU T, XINAG T F, et al. A Survey of
Improved Algorithm and Application on Support Vec-
tor Machine [J]. Electric Power Automation Equip-
ment, 2014, 34(3): 125-131. (in Chinese)

HHIRE, AR, JRE. S T SEI A N
T A1) 1k AL i B LR R I 0k [T, Al TR A
. 2014(23) . 238-245.

HAN X H, DU S H, SU J, et al

Method of Electric Shock Current Based on Parameter

Determination

-Optimized Least Squares Support Vector Machine
[J]. Transactions of the Chinese Society of Agricul-
tural Engineering, 2014(23): 238-245. (in Chinese)
FeR A, W, e NERERERS RS
[MIL et fizs Tollih higdt . 2010.

YAN L H, JI X F, MEIJ G. Airborne Radar Theo-
ry and System [ M ].
Press, 2010. (in Chinese)

ER, EEME, AN, 5. W D-SHEE S M
IR TAERIARHE B R AR 0 ()], = ZE LR R m
CHSRBIEO . 2016, 17(4); 35-40.

WANG X, WANG Z P, GUO P C, et al. A Feature

Beijing: Aviation Industry

-Level Fusion Recognition Algorithm of Radar Opera-
tion Mode Based on D-S Evidence Theory [J]. Jour-
nal of Air Force Engineering University (Natural Sci-
ence Edition), 2016, 17(4): 35-40. (in Chinese)
ECH . R, R, 5. M BE K-means fil Ada-
Boost Z5& M ki@ IR R B Bk (1], s E T
PR CHAR R RO » 2016, 17(1) : 51-55.
WANG W Z, WU H, SUO Z Y, etal. A Fast Radar
Emitter Recognition Algorithm Based on Rough
K-means Combined with AdaBoost [J]. Journal of
Air Force Engineering University ( Natural Science
Edition) , 2016, 17(1): 51-55. (in Chinese)

SRAN 2L SRR LAY EEE Ko gk [T, VLR
T 2B 2R, 2016, 22(2): 14-17, 21.

ZHANG S L. A Survey of Improved Algorithm and
Application on Support Vector Machine [J]. Journal
of Jiangsu University of Technology, 2016, 22(2).

14-17, 21. (in Chinese)

(S #E . RHO



