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A New Closed-Loop Pipeline Method for Point Target Detection and Tracking
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Abstract A new method, namely the closed-loop pipeline, is proposed for point target detection
and tracking in cloudy background. The two pipelines, a continuity filter pipeline and a test pipe-
line, are employed in the proposed method. At first, a preprocessing step, i.e. , a local contrast
thresholding, is used to detect targets, then the continuous filter using three frames correlation
analysis is used to effectively remove noise. The experimental results show that the proposed
method can detect and track dim point targets with arbitrary trajectories accurately, and can also
predict the searching windows efficiently. The method is shown to be advantageous over the tra-
ditional one in terms of searching space, computational complexity and clutter resistance.
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Background

The subject of the paper is weak point target detection
and tracking. It is the key technique in missile interception
and space warning system fields. When a target of small size
(<Z10m in length) is remote from the sensor (>>100km) , it
is imaged at only one pixel or less than one pixel. This type
of target is referred to as “pixel-sized” target or “point tar-
get”. The difficulties of the detection and tracking task are
clear; for pixel-sized targets, conventional pattern recogni-
tion methods fail for lack of shape information; some ran-
domly distributed high-intensity noise pixels have the same
appearance as the targets in a frame. With little knowledge a-

bout the trajectories in the time sequence, the task becomes

ZHANG Tian-Wen, born in 1940, professor and Ph. D.
supervisor. His research interests include computer vision,

pattern recognition and virtual reality.

extremely difficult. The main purpose of the subject is to
present new methods for clutter rejection and dim target de-
tection from heavy background accurately and effectively.
The subject has been studied for two years. This year,
authors apply for the fund supporting aerospace technique for
2005. Several papers contributed to national journals. The
algorithm put forward in the paper deals with the single point
detection and tracking problem, giving an efficient clutter re-
sistance preprocessing and two kinds of noise removal
scheme. Test result shows that the algorithm is advanta-
geous over the traditional one in terms of searching space,

computational complexity and clutter resistance.

2005 FLEARMADHBEEHITIHEEZERSIN
fiE>TIB AN

i EFE LA 2T R G Ll & 2 B0 BRI B R I | BT HL 2 W 90 2005 4F 42 [ T i 4y
W5 AT R 2 AR S BO T 2005 48 10 A 27 H ~29 HAE RigEHRIF.

fESCSEE
W SCI B A 8 RS BR R 51 5
TP X035 5 9547 T R S R R A5

T —ARIT R 4%, B E {5, B 2% 515 B &4 b 5B EHA,
TP B EUR %5 Internet RYIHOR 404 5 747 B P B BAR / Web #2808 E A 5
FEBCRHLRETE B, A% 158, Web IR 55, P2P W45 J o i) - R

TP AR it oy, B M5 s AR
AT AN T i 2 A0S SRR

O A5 AT IS ik RO A B2 5 TR R 1
T i XM LB 52 AR 5 20 A1 50 L

TP 2 B EOR  ELIG BEA TR 4 LA A 018 VBTN I 5 R BS54 R

EXXEXK

P SCL AR A TE 2 & 6 1 B0 A T AR R T & W 98 L3R 18 3% X 05 BRCTT SR AL 5 81004 ) T 4 1 s X, 0 6 9
H VE# IT)E Sir = OCHE I | IE OIS 2% S0k, 16 30 S n] L, — AR T 5000 T, — Bt Word2002 4% CHERR . $2 43t
A4 BHOCHTENE— B0y, IFR 8 SO F R LA B &R vl o & 3% E-mail £ bfzhang@staff. shu. edu. cn. 222 ¥ % 51 2 #H 4%
G A% IR 30, KU AR SO LR T E T AL A S S BIGHH LI 5 3 ) R 3R

EEHH

2 BFIE . 2005 4F 10 H 27 H~29 H HEBHEHM. 200647 H 15 H SEHE A, 20054E 7 H 30 H
BREAR

BeRaht . DK 149 5 LR E2E 2N WGEEE S LEW DPCS2005)  HREUZR 5 : 200072

i) . 021-56331669

B, FHB 4 . bizhang@staff. shu. edu. en GETE ME42F 3 25 AR 3 B DPCS2005)

S ET; http://www. cs. shu. edu. en/DPCS2005 1] 2 if) #f — 25 ) & 13UfF B

BREKAN MR REIENAR HoHE  BEREIE.025-58916715  HL F MM : gchen@nju. edu. en



