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Temporal Profile Analysis for Dim Point Target
Detection in Image Sequences

ZHANG Bing, LU Huan-zhang
(ATR Laboratory of School of Electronic Science and Engineeing, National University of Defense Technology, Changsha 410073 )

Abstract Real-time detection algorithm for dim small moving target in image sequences is one of the key algorithms in
optical image precise homing guidance systems. At first a brief introduction of current detection algorithms based on
temporal profile analysis is addressed, and then noise and target’ s pixel temporal profile variance is thoroughly studied,
finally a detection algorithm based on adaptive recursive variance filter( ARVF) is proposed. The designed algorithm can be
used to improve the signal to noise ratio(SNR), so that the point target is easily segmented out. The results of simulated
temporal sequences and real image data experiments show that the target detection’s aim can be fully reached. The
proposed algorithm can be implemented recursively and in parallel, which is practical for real-time homing guidance
systems. The limitation of the algorithm and future work are also briefly discussed.
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Fig.1 Detection result of simulated target pixel temporal profile

0 20 40

F5, WEGHEASEICRMEL T THRRBERE
H I £ AR R 3 IR R R L/ B AR AL AN B R R B,
/NEFRBRAE RN B R ATE (153,133) &b Xt BB
T i 320 x 244 =78 080 MR R 1Y 95 i A & 47
BATTE R, ~ R, 2 E A B R UB B R T
20 A BB R B B AT K Pl o B b B R
BEFLERME 2 xR,

MBF IR SMEG AT, T BAR s fE R LR
1%, 68k B A 45 FP 2 31 R, T 08 62 78 380 0
By 2B ERE KT 20 B AR s AL B 8K
FFFIRT A, B AR AL B AL (B A 4w D 153) B9 K B 38
BE TR WRT, R TBR 2 F 7 st A B
PRAETR S E R



EBUR 7

RE . ETREMBHE S HFFIERTH QB mRE % 1297

200 &
150 | |

100 | §

50

(a) JRIR AL 517 51 7P ) — BT 4R

1500
1450
1400
1350

1300 .

SREEH

1250
1200 *

1 WWNWMMMWWW

11000 50 100 150 200 250 300 350

BSR4 hR
(o) M BB TR F 233 BARH5REEF 5

50 100 150 200 250 300

(b) WL RE B

REE
5

% 50 100 150 200 250 300 350
BHROK A8 BT

() HERER K2 B b5 #58 E 51

B2 ALOEGFIHERER

Fig.2 Detection result of real IR image sequences
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