4T % B 1 a4 1R Vol.47 No.l
202541 H Infrared Technology Jan. 2025

MELISNF B TERER=HEEETTEE

(HEALE BRI ST, b5 100015)

WE: 2P ERTIRANEHEES, BERNEsI RS ERK D, AN T ERET &= (77
o, ) MAEHHAEE, ZAETMEFEE LSRN EREHRLEGEHNTH, BUE
BN TNRLSFE A S, AXEE—FNRLNFE TEF ER =T G
%, WHEFRELERLFR TEAEANEHRE. Y RABGCEGEENEE, KFEIINT B
EBEE, RMETEHERLASGER, RALIEREHREGE TR TFHRE. AXFEELEX
FET TLD fo /R 2R 09 BARRERAE S, XA BRNE R FeE, XA FREZIREEEE
ﬁﬁmﬁﬂﬁaﬁuﬁﬁﬁﬁﬁwﬂ s HORER B K AT T SR eE R B TONAE S, T IR AN A8 ok M)
BAFRBENEREEGR; REALETAREANETERSHGITHESR, RRNERELHE
iiﬁ?T%h%awhN,%%ﬁé#ﬁﬁzﬁﬁﬁ%%%ﬁ EEHETEAZREHNERS
BT, BXAXFETUR ABAERELHMERGN _EZNGERE. ZRhERELH, A7 EH
FREEBE TN RIZZ/NT50m, 2FLFATLERELEHEERENT 26mls, YMERHGLSA
KETAE, KX TTEMNERRENEEERT /R EEE,
KRR BOLTI; EARERES; EAREEIfE
FESES: TP391.41 XHEEFRIRES: A XEHS: 1001-8891(2025)01-0097-11
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Abstract: The degrees of freedom in the motion state of aerial targets are higher, and the target motion state
is more difficult to obtain. Existing methods focus on estimating the relative motion trajectory in two-
dimensional space (azimuth and pitch), ignoring the interference of the reconnaissance platform's own
attitude changes on the target's motion trajectory estimation, making direct application to airborne IR
platform applications difficult. To address this problem, this study proposes a three-dimensional (3D) motion
estimation method for airborne targets under an airborne IR platform to measure the target's motion status in
all directions in the coordinate system of the northwest sky. To improve the accuracy of the target position
estimation, this method introduces the target distance and the attitude of the detection platform to enhance
the anti-interference performance of the IR target motion state estimation. Our method first uses a target-
tracking module based on the TLD and a Kalman filter utilizing a detection-based tracking strategy. The
Kalman filter is employed to alleviate the effects of target centroid jitter on the target position estimation
accuracy. Second, a long-short strategic distance prediction module is proposed to supplement the target
distance information not obtained by the laser rangefinder. Finally, the motion status of the target in each
direction in the northwest-sky coordinate system is obtained using the aerial target motion estimation module
based on prior information . Under the condition that the 3D motion information of the aerial target is known,
the 2D spatial information of the target in the current reconnaissance system can be solved in reverse using
this method. Experimental results show that the error in the target distance prediction result of this method is

less than 50 m, and the velocity error of the northwest-sky coordinate system is less than 25 m/s. When the
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attitude angle of the detection system is changed, the target-tracking stability of this method is better than

that of the Kalman filter.

Key words: laser prediction, target tracking, target motion estimation
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Fig.11 Comparison of north, west, sky velocity and linear velocity of tail states of airborne targets

—Prodict Spead  ——Speed — it Spred —Ggeed —Fredict Soerd = Speed . m—Predtipeed —lpetd

- - R (e s W
i .1: /_—;/__\jA %:;[ T — §1c o g‘_"ﬂ N \/
£ e e ! K
B %m0 s _H___“"H._,_h FE

- o o IR il -h'-:‘- g v n Borowon
g 3 15 —~ ] —= = s
i~ N A N— e L -
g 1 lr.'f; s 7 9 \. 1 v on £ s 1 gom 15 ,\ W g 4 TS Y T T T ¥ S § e r 1 \{, W
£ i .’J ‘E-]'. \\_/ L L \

oL - : — — M

(a) dbraid Bt b (o) 7 [ 338 55 % Lt (c) RIa# Xt (d) &3 Xt b

(a) Comparison of north velocity (b) Comparison of west velocity (¢c) Comparison of sky velocity

(d) Comparison of abs velocity

K112 FARSk RATALPE R & 1A R . 2RI EXS B

Fig.12 Comparison of north, west, sky velocity and linear velocity of head states of airborne targets
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