H20% HTH L K E TR Vol.20 No.7
201247 A Optics and Precision Engineering Jul. 2012

XEHS 1004-924X(2012)07-1619-07

EXE=REBFHTED S HIFRANHITR

AAE XX BOL, 8 XE, K &
(AREIVAY ZEHAFIEFRPO,BAT % /RE 150001)

FEE 7S A B AR R BE S0 WAL AR ) F 58 1 S EIAE 28 R P B S 30 TR 48 4R A X 25 8] B AR R AT ZE Bk 5 3R 2R 1Y
F oAb PRER I TAE T 22 . S XNIZAL B AE B b iz 3 B30 32 BB Be Sk F Y Sle — o0 3 32 0 ik 7 18 o 3R B A ke 1 77 -
RO T 58 B T P A BIGHE 1k — R AR R R 7 B BRGNS Bl R 2 SRS R, TR AE A B BB N A 1 25 2 R S
Pl HC A 2R AR 2 ARE 3 Y ) It g A DU ABE 2R, DA T i 5 T B A RS A 0 T s g i HAR Lk 3R L, )5 L A
FHEZBRAR B 2= J2 8 5 MG RO PO B A I T3 232 ) B AR 1 B3 BUER JF 3, 31 DL AR S i A5 5 U8 23 B LU e T )
Bk S E RG2S . T E LIRSS R R W] Pl B AE o0 M RE IR S 5 SR D B R E Y 506 AR L &b
RS AT B S A EOM 8. 0 X 10° IR BEAREN 7. 1 X 10° VR 5 J5c 246 W 25 51 10 7% oS00 0 o2k 4 e T R ) - R A1 5 BT 3 o )
20 Ze A5, AT DL SN 2258 3l H AR 9 52 s

X B W EAAEN; TR ERERERBRA R EH B AR ARSI

RES S TP391. 4 XEkFRIZAD A doi: 10. 3788/0OPE. 20122007. 1619

Trace extraction of moving point targets
in complex background images
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Abstract; This paper investigated the working scheme of a spaceborn signal processor applied to the
USA Midcourse Space Experiment (MSX) for target detection and tracking. The moving target indi-
cator in the MSX performed the trace extraction in two stages, namely, “nominator-confirmer” proce-
dure. the first stage used a binary matched filter to “nominate” streak paths which looked like they
might actually contain signals and the second one did a energy accumulation decision to “confirm” the
nomination of the first stage. Based on the study of above procedure, an improved method was pro-
posed to detect moving targets. In “nominator” stage, the velocity restraint condition was introduced
to binary matched filter for reducing the probability of false alarm. In “confirmer” stage, the criteria
of “minimum sample mean difference” were added to that of “maximum sample mean” for improving

the probability of detection. The improved method could be widely used in complex background ima-
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ges. Finally, an experimental method was designed to analyze the algorithm performance of two dif-

ferent methods. The experimental results show that the number of streak paths filtered by improved

method is lower than 50% compared with that former method, and number of clock cycles is reduced

from 8.0X10° to 7.1X10°, Improved method can effectively detect multi-moving targets in real time

by expanding the reasonable range of threshold to nearly 20.

Key words: point target detection; binary matched filter; energy accumulation decision; moving tar-

get; image sequence; trace extraction
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Tab.1 Results of energy accumulation decision with MTI
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Tab.2 Results of energy accumulation decision with IMTI
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Tab. 4  Comparison of real-time performance between

different methods
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