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DESIGN AND ANALYSIS OF REAL-TIME DETECTION
SYSTEM FOR SMALL TARGETS MOVING”
SHEN Yu-Jian HE Xin HAO Zhi-Hang

(Department of Space Optical Engineermg. Changehun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences Changchun, Jilin 130022, China)

Abstract Temporal recursive low-pass filtering algorithm and multi-frame correlation were presented to detect
samll moving targets in complicated background. A real-ume implementation hardware system was designed,
which fits 1o background varying slowly or stationary with respect to the environment. Target and its region loca-
tion were determined precisely with the condition of consrant false alarm probability. Contours of small targers
were identified with adaptive threshold.
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Fig. 1 Block diagram of real-time detection system
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Fig. 2 Original image
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Fig. 3 3-D representation of coriginal image
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Fig. 4 Difference image after background suppression
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Fig. 5 3-D representation of difference image
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Fig. 6 Contour line of difference image

B UEBINEIFEEREB(REs M7, #
B Matlab 55 PA) contour BN . B 7HHE6
PTHFRCEMENNEHSEERE) AT EHE S/
Bir TR RTE KXAN 28~35. (2) EWH
felE . WE4FTEE# TEFEST .S E N
P B S AT . iR H O B S R B — 8 th AR
HoxX-TRARRIENETF - EEHERY . R
AT T SME . B MEETLRE
«cMPGHE THEAED EFHTNEESEFTE
BRERGFRTHME. [ KR R % BRI & E
XA HE A MR R T A R X B
BV.=0.05 N EH - BMES/)EBHFRERY
HMEH. B4mraHuMzERNgERNFES9R
0. 0U32 1 0. 0032, ¥ W T L B W AL (8).15F
aWIWHMER 0 W o B TTERBERME . H5H
Bl X I 0 D R R E R A i R I 5. M B
EPoUELHE - HYMN.ATERF ) BHEH
REHELHMBEE TR AMEPRESEREBRER
H 28 R o ffHa=03. EREE5EHBE
HWHEN IS H WM H.e=36. (4) FBEHIE. %
e=0.5 M a=8. 6 FHHARX O BEHME V.=
0.052 # V,=0.048. XM &ad . ol T REHE
Rt EETERASR AR NI BEEREL QSR
THESFNEENEES. 445+ FE Vv, =0 052
MV, =0 048 AP EREHEL 1.5 107"
L3N MEd XA HELEBIMER DM
BEHEESS R 1 T80 0 REH BEH
FERESPHBEBIFR AN 6 - R
HEH V=008 ERIEE. B THHENSERRE
HANZ AT BRE AT HIEOCTRHENEAE
BEMEER GXERRBEV,,=0 052 FATES

Pixels

Pixels

HT #MzERPEFOSHAMR

Fig. 7 Contour line of target in difference image
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