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Infrared moving targets tracking under complex ground scene

Peng Chen, Chen Qian, Qian Weixian, Xu Fuyuan
(Jiangsu Key Laboratory of Spectral Imaging & Intelligent Sense, Nanjing 210094, China)

Abstract: The infrared target under complex ground scene is vulnerable to the background and is often
occluded. It is difficult to detect and track targets simply rely on brightness or gradient information.
According to the difference of velocity field between the moving target and the complex ground, a new
target tracking algorithm with optical flow was proposed. Firstly input images were aligned to ensure a
relatively static background in the servo track; secondly the improved Horn-Schunck optical flow was
calculated in the tracking gate; lastly the transition probability of the particle in the particle filter
algorithm was optimized with optical flow features of the target. Experimental results show that the
proposed tracking algorithm can keep track of the infrared moving target under complex ground scene,
and is not subject to the impact of short-time occlusion.

Key words: target tracking; optical flow; particle filter; image registration

7 B9 .2012-11-05; f&iT HHJ.2012-12-07

HETE T4 AR EFE 4 (BK2011699) ; VT 05 4“7 KA A = 7 3141 (12010 - DZ XX - 022)

EEE A 2 R(1986-), B, 1Lk |, BN FHCE I HE K B AR IR 52 4507 0 AYBF 9T, Email:309040626@njust.edu.cn
ST A BREk(1964-), B HoBE MR G W, 32 SO BRI 5 R TR 5 A9 BFSE . Email:cheng@mail .njust.edu.cn



mailto:Email:309040626@njust.edu.cn
mailto:Email:chenq@mail.njust.edu.cn

1411 ik TR

% 42 %

0 5] §

Y1 N8 % 5 IR 2R 55 (IRST) & — Fh Sk 8k 3 o7
AR AR R 1% &, BAT B4 AT
Yo MR DL SR BUN iR PR R
BOA N T AR B AR A, BRI T A E
HRWZREMK S KR, T2 % Hir, IRST
R G TEAR R T A s BIAR = A A AR R, B
oz BAR 5 R 15 stiiR g 2 SR K, mHA X
MBS H AR 5 5 BRI A]
DIAS I I PR B E AR, % T M 1 2040 B A H
SRR 2, H AR IR IR IS 2t B
T 3085 P4 S5 SR T T £0 A0 H R 48 2R R b
FECR W SO T @ ik, SE 0 s
HAREe, (05 B L1517 5t To ik i b B — ) 42
TR AR 3 DL 5 2 b oy 0 H A

W8 H bR i shrtk, 204hiash Hir 575 5477
EREE 22 5, OGRS A I 3 5 B X g R
BEMEEY), B8 T — R0 G E
FraEAT B ER RS IRk TR 2 B ER B OG TE A
THERRE IR, A LASE PR R e B R L0 4 s
H A ) R (g R

1 ERGEHRRBITE

Horn Fl1 Schunck & B4t T A 2GR THE 7
B0 AR A R R B R RO R 4R
Hh R A B S 2SR ORI A R E B Y
i 22 /D, 3K PP 24 SRR R h e /MBI T R

E= [ [ty e( | Vu | 2+ || Vv Ilddy (1)

A 0 by, L R EMBOR FEAEAE x, y FFE] ¢ = 4ERE
7 1) LB o W RUMAE E R, V=[u (), vxG )T
SR,
AR AL - R A% B H 7 e, 3823 2 (L) e /R
fff
L(Lu+lyv+1)-c?Au=0
L (Lu+lyv+1)-a?Av=0

K. A= 6‘9;2 + 68;2 7~ Laplace 1,

TE11% Horn-Schunck SEmt, T35 058 42

)

Pk, FFE R ERRME G IAG T, R R B
Wedel 542 H 9 e 551, Wedel X6 i 55 19 3
T R AR AR AT RS AT PR T, Rk
AT .
Input ; PAMTEZ 1o, 1y
Ouput: 3% u, v
For L=0 to max_level do.
X o, 1y 194 FHE A0S 1, 1, 5
end
Wtf1k L=max_level ,u=0,v'=0;
While L=0 do.
for W=0 to max_warps do.

L

L0
- (A (2));
X ub, v BEAT 3*3 H{E g
end
if L>0 then
XUt v R U v
end
end
PORUALAE S Sl NP DB 15 v/ e 7 e < g
FREOMEECH 2,125 M0s 5 3 W HIF 1 Ry
R g )T R Rt i TR RN 2 PR

K1 ORI 4l R, IR OLH R R BT ) AR
JE R G R K
Fig.1 Color coding of the flow vectors: Direction is coded by hue,

length is coded by saturation
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Fig.2 Optical flow field of the slow-moving car
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Fig.3 Optical flow field of the fast-moving car
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Fig.4 Image pre-registration
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Fig.5 Optical flow field of the fast moving car after registration
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Fig.6 Distribution of state transition probability in general particle
filter algorithm and in the improved particle filter algorithm

proposed in this article
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Fig.7 Tracking the people under the building and trees background
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Fig.8 Tracking the car under the desert background
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Fig.9 Error with respect to manually marked truth
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