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Study on Uncued Search Strategy for Airborne Sensor

WU Bi-fu
(Southwest China Institute of Electronic Technology , Chengdu 610036, China)

Abstract : For the airborne sensor search assignment, the problem of uncued search is discussed according
to two cases which are based on the spatial unknown and known probability of target available in the search
area. Under the assumptions that there is only one target available and the switching time between field—of
—views is ignored, and under the shortest time requirement, an optimal search strategy that the number of
scans for any field—of—view is proportional to the square root of its probability is proposed. The simulated
results demonstrate the strategy for these two cases. It is a sequential search on the unknown probability of
target available, and when the probability is known, it will lay more emphasis on the field—of—view bearing
larger probability but it will still search without missing any of the other field—of—views. This strategy makes

the sensor achieve assignment quickly and reduce operating time.
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Table 1 Sensor search strategy for four FOVs

12 H B R

052 0.4 0.3 0.2 0.1
1 0.3254 0.2818 0.2301 0.1627
2 0.6508  0.5636  0.4602  0.3254
3 0.9762  0.8454  0.6903  0.488 1
4 1.301 6 1.1272  0.9204  0.650 8
5 1.627 0 1.409 0 1.1505  0.8135
6 1.9524  1.690 8 1.3806  0.976 2
7 2.277 8 1.9726  1.6107 1.138 9
8 2.6032  2.2544 1.840 7 1.301 6
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Table 2 Sensor search strategy for seven FOVs
n% IR
WY 03 017 017 0.17 0.1 0.06 0.03

1 0.2174 0.1637 0.1637 0.1637 0.1255 0.0972 0.068 8
2 0.4349 0.3274 0.3274 0.3274 0.2511 0.1945 0.1375
3 0.6523 0.4910 0.4910 0.4910 0.3766 0.2917 0.2063
4 0.8697 0.6547 0.6547 0.6547 0.5021 0.3890 0.2750
5 1.0872 0.8184 0.8184 0.8184 0.6277 0.4862 0.343 8
6 1.3046 0.9821 0.9821 0.9821 0.7532 0.5834 0.4126
7 1.5220 1.1457 1.1457 1.1457 0.8787 0.6807 0.4813
8 1.7395 1.3094 1.3094 1.3094 1.0043 0.7779 0.550 1
9 1.9569 1.4731 1.4731 1.4731 1.1298 0.8752 0.618 8
10 2.1743 1.6368 1.6368 1.6368 1.2554 0.9724 0.687 6
11 2.3918 1.8005 1.8005 1.8005 1.3809 1.0696 0.7563
12 2.6092 1.9641 1.9641 1.9641 1.5064 1.1669 0.8251
13 2.8266 2.1278 2.1278 2.1278 1.6320 1.2641 0.893 9
14 3.0441 2.2915 2.2915 2.2915 1.7575 1.3613 0.962 6

ML E5 B R DL g i R X I H
i BRARE R AR A S L, JE T H A IR R (1)
o5 | T AL AR 2R R M A 18 T A SCHE B AR
BRI R0 fe D1 2 R s 2 (A R S B -3 R
P ] i) B e, B A 8 R B S iz s B
i H BRME SR 197 5 MR S E HE

5 H#RiE

RSO LA AL RAL 55 05 | LR 1]
REHERT T 34T A —A A bRt B rp— i
ORI R I 2 [ B DDA A B R BRET BT
XHE AR DX H A 373 0 AR A 23 A FIE AR
O AT PR BL O IHEAT T BIRSE , AR AR BRI ] R A 2L

FEARH FAR H IR BB B T — Al P48 2, i 2
T E bR BRI L TR S 2 R H s B
SR A KA 3 ) [] B 8 TG 18 i i e o 0 2 He At 4
Y, RN TN HEA —EMNSEE XL

SE Lk

[1] Lu Jianbin, Hu Weidong, Yu Wenxian. Phased array ra-
dar cued search strategy based on information gain [J].
Journal of System Engineering and Electronics, 2008, 19
(2):292-297.

[2] JAF, ETH, EEE, S SRS KR KL
MAIBEFE[1]. AR E,2005,27 (4) :60-63.

ZHOU Ying, WANG Xue -song, WANG Guo-yu, et al.
Probabilistic Programming of Optimal Search Strategy [ J ].
Morden Radar,2005,27(4) :60-63. (in Chinese)

[3] Wirth W D. Fast and efficient target search with phased ar-
ray radars [ C]//Proceedings of 1975 IEEE International
Radar Conference. Arlington, USA ;. 1IEEE 1975 :198-203.

[4] Fleskes W. On Search Strategies of Phased Array Radars
[ C]//Proceedings of IEE Publication International Con-
ference on Radar. [ S.1. ] .IEEE,1982:12-14.

[5] Koopman B O. Search and Screening[ M]. [S. 1. ]:Cen-
ter for Naval Analysis, 1956.

[6] Koopman B O. The Theory of Search[ M ]. [ S.1. ] ;Oper-
ation Research, 1956.

[7] Washbum A R. Search for a Moving Target; Upper Bound
on Detection Probability[ R ]//AD-A063219. Monterey, CA ;
Naval Postgraduate School ,1978.1-17.

[8] Stone L D. Theory of Optimal Search [
Academic Press, 1975.

[9] Ohsumi A. Algorithm for Optimal Searching and Control
Systems for a MarkovianTarget[ M ]//Proceedings of 1989
Control and Dynamic Systems Conference. SanDiego, CA ;
Academic Press,1989:99-118.

[10] Mangel M. Search for a Randomly Moving Object[ J ].
SIAM Journal of Apllied Mathematics, 1981,40(3)
327-338.

[11] ﬁém,m RIE R BETAT 0 MU A1 R TR 0 OB

T, BiRdEAR ,2014,54(2) :195-200.
CHU Yan-jie,XU Zheng—guo. A NewAlgorithm for Al-
location of Search Resources Based on Behavior Rule
[J]. Telecommunication Engineering,2014,54(2) ;195
-200. (in Chinese)

[12] Gordon E S. Rotman S R. Search Strategy and Target Acquisi-
tion Performance [ C ]//Proceedings of the 8th Meeting on
Optical Engineering in Israel. Tel Aviv.SPIE,1992.93-101.

[13] Wang R. Nickerson J V. Search Strategy Optimization
for Intruder Detection[ J |. IEEE Sensors Journal 2007,
7(3): 315-316.

M]. New York:

fEE ' N

W& (1969—) , T, FUMARBE A, 1991 4
TR AR, o R TR
Ui, EEFTT 1A R B R L B

WU Bi—fu was born in Songtao,Guizhou Prov-
ince,in 1969. He received the B.S. degree in 1991.
He is now a senior engineer. His research direction
is information fusion and sensor management.

Email ; wubifu_2002@ 163. com

- 577 -





