H26 % 1 eoE G TR Vol. 26 No.1
2018 4F 1 H Optics and Precision Engineering Jan. 2018

XEHS 1004-924X(2018)01-0193-07

F =R 4t 80 E mE /N 55 Bt e

FEA ¥ BLBFALEXE A A
(LLERAF BEIEFK,EKX 400044;
2PEMFR AREHEASRE.EI KA 610209)

FEE O TR THE 24 I P /NS bR AGI AE 57 , 38 5 A 55 9 4% A 25 J0R A 8 14 30 25 R L 2 D 3R 1 s R ko T 1 T
T /NS HARR I 7 5 . B 58 6 4 I TR Bl 2h ) R G0 AH 23 [R) 3R 1) Al b 2 BB TR T 5 TG 0 2 TR TG S SR TR
TS B, 90 UL 2% U A B A el L B TR 5 SRR SR AR T 56 R B0l 2 ) 46 2 3 98 2% U8 119 2 S TR 9 o 440 R 5 L T S TR
T 2 R BRI 25 B 2R, TG 2 R B SR VR PR 2 T U R R AE B ) 5 S 1) L AR R LA, 2R A 2 B T
A 6 0 38 560 225 R IR L 55 s SR T R IS S TR T R B T 5% 2 T AR 10 00, G A SR TT 4R R 2096, 3 F A IR
TG 1 2 I R B 1 5/ B BRAS DU P AR L R T

% # W:AAAN DB AR ERETE SRR E e g s

i E 45 &S TNI9 XEkFRIRE A doi:10. 3788/OPE. 20182601. 0193

Detection of small target in sea clutter based on
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Abstract: To improve the performance of the clutter suppression and small target detection, a
detection algorithm for a small target in sea clutter was proposed, based on the spatio-temporal chaos
analysis. First, the sea clutter phase space was reconstructed as a chaotic dynamical system, and the
chaotic parameters of the sea clutter sequence image were extracted to verify that the sea clutter owns
chaotic properties in the spatial and temporal domains. Furthermore, the spatial chaotic
reconstruction function, the temporal chaotic reconstruction function, and the space-time coupling
coefficient were estimated by the radial basis function neural network. Finally, the spatial and
temporal chaotic functions were integrated jointly to reconstruct the spreading regularity of the
moving sea clutter. Some experiments were induced on the small target in various fluctuating sea
clutter, and the experimental results show that the proposed algorithm, can improve the performance

of the sea clutter suppression and enhance the small target detection ability, with the prediction error
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reduced by 10% and the detection probability increased by 20%.

Key words: target detection; dim targets; sea clutter suppression; spatio-temporal chaos analysis;

space-time coupling effect
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Fig. 1 Infrared small targets on sea surface
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Fig. 2 Autocorrelation function of sea clutter
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Fig. 3 Embedded dimension of sea clutter
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Fig. 4 Correlation dimension of sea clutter
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Fig. 5 Suppressed images based on chaos analysis
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Fig. 6 Prediction error curve
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Fig. 7 Performance curve of target detection
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