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Abstract: To address the challenges of complex interference and target occlusion in UAV target tracking,
a Siamese network-based tracker named SiamAL is proposed, which incorporates an attention mechanism
and an occlusion-discrimination module, along with its variant SiamAlL-Det that additionally integrates an
object detection module. Based on the SiamDMU algorithm, an attention mechanism is first introduced
into the backbone network, and the h-swish activation function is adopted to enhance feature representation

under complex interference conditions. A Kalman-filter-based motion prior is then introduced to estimate
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the target trajectory, and the tracking state is evaluated based on tracker confidence and prediction-observation

residuals. In cases of severe occlusion, the motion prior weight is adaptively increased to maintain trajectory

continuity. Finally, an integrated detection-and-tracking framework is designed to enhance tracking performance.

A lightweight detection branch is triggered for re-detection and correction upon tracking failure or severe

drift. Experimental results on the UAV 123 dataset show that SiamAL achieves a success rate of 65.3%

and a precision rate of 86. 6% , while SiamAlL-Det achieves 68. 6% and 88.8% , respectively. In comparison

with several mainstream Siamese network-based trackers, SiamAL outperforms in both success rate and

precision, demonstrating the promising application prospects of the proposed method in UAV aerial

tracking scenarios.
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Tab.2 Data of the Kalman update process at key frames
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Tab.3 Ablation study of different Kalman fusion strategies

under occlusion scenarios
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Fig. 12 Trajectory visualization of re-detection under out-

of-view sequence
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Tab.4 Ablation study of the re-detection trigger strategy
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Tab.5 Results of ablation experiments on UAV 123
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SiamDMU 0.628 0. 829
SiamDMU+CBAM 0.633 0.841
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SiamAL-Det 0. 686 0. 888
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Tab. 6 Success rate of different algorithms on the UAV 123 dataset
Bk vC SV SOB POC OV LR v FOC FM CM BC ARC Overall
SiamRPN-++  0.650 0.597 0.533 0.532 0.613 0.426 0.595 0.433 0.617 0.631 0.391 0.588 0.611
DaSiamRPN  0.608 0.566 0.521 0.494 0.514 0.437 0.468 0.436 0.516 0.614 0.403 0.551 0.587
DiMP-50 0.648 0.626 0.589 0.550 0.577 0.495 0.570 0.454 0.609 0.624 0.492 0.604 0.642
TDSiam 0.659 0.630 0.593 0.554 0.578 0.500 0.576 0.416 0.616 0.627 0.515 0.607 0.645
SiamDMU  0.619 0.615 0.515 0.535 0.577 0.570 0.585 0.466 0.596 0.614 0.608 0.556 0.628
ECM 0.622 0.621 0.564 0.549 0.585 0.579 0.558 0.477 0.594 0.615 0.624 0.563 0.635
SiamAL 0.664 0.645 0.629 0.568 0.626 0.562 0.590 0.509 0.603 0.652 0.526 0.606 0.653
SiamAL-Det  0.650 0.676 0.633 0.619 0.630 0.639 0.646 0.572 0.636 0.662 0.702 0.632 0.686
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Tab.7 Precision rate of different algorithms on the UAV 123 dataset
GRS vC SV SOB POC OV LR IV. FOC FM CM BC  ARC Overall
SiamRPN-++ 0.838 0.788 0.728 0.749 0.817 0.674 0.811 0.699 0.841 0.840 0.609 0.795 0.820
DaSiamRPN  0.772 0.754 0.717 0.692 0.704 0.663 0.644 0.574 0.707 0.777 0.605 0.736 0.781
DIMP-50 0.830 0.801 0.774 0.733 0.746 0.713 0.750 0.645 0.797 0.804 0.638 0.772 0.822
TDSiam 0.834 0.807 0.780 0.738 0.748 0.722 0.758 0.648 0.807 0.808 0.640 0.776 0.827
SiamDMU 0.797 0.807 0.695 0.730 0.757 0.786 0.771 0.679 0.788 0.818 0.798 0.752 0.829
ECM 0.797 0.810 0.755 0.744 0.767 0.798 0.729 0.690 0.783 0.813 0.808 0.759 0.831
SiamAL 0.864 0.857 0.861 0.797 0.836 0.807 0.794 0.769 0.828 0.873 0.720 0.824 0.866
SiamAL-Det  0.823 0.874 0.853 0.832 0.851 0.872 0.838 0.809 0.828 0.863 0.902 0.839 0.888

Xt TR L 5 NS U SRS T B AR
AN %y B B K S R B 2%, LR IR i T

AAURE AT FA 5 b G 48 1 B T R AR, X AR
TR REARPERE 7 A T BRI



%56 B WA A5 ST TS DU R S 1 ALEEA H AR B 921

3.7 BREFIIIE

X 52t 245 R AT M S g AT DA BT 4 b X
SR B A R AT VR o AR SCIE U bike2  carl5
personld 1 Fpersonl9_2 751 Xf A [F] 53 ik i 47 AT
AL 53 BT, 3 4P 50T R AL % &= T A
[F %) HAs 4T 7R ER 425 ROBE AR fb 4l P
7P T S 2% U AAR LS 2h A R WPk . S i
— 0 R A R R AR Z A ) 25 5, HOE Ve
B R AaniE 13 s .

bike2 Al carl5 J¥ 81| i 47 £ H A i 4 15 0
SiamAL-Det 5 75 AT DL 4 28 0/ 157 B 4F 1 B 25 2L
Wt — 2 U Siam AL 76 H bR T B AT E
KRR ERZE B . personld 1 ¥ H4E 200 WiHET 5
BT E A H AR O, Siam AL Al SiamD-
MU #5774 T8 KRR . BT SiamAL-
Det 454 1T H brks W53, w1 LAXE B bR 3847 3 57
PRER , S T A 47 A BR BR AR o personl9 2
ST AN RS sl ok 12 A48 i B AL, 5 9 i s B
AR FALE ., ZSF T, SiamDMU 5%

--SiamAL

--SiamDMU
P13 Bk Mo Hrxd e (i | 2 43302 bike2 (carl5 .
personld 1 Flpersonl9 2),

--SiamAL-Det

Fig. 13 Visualized results of four sequences on UAV 123
(from top to down: bike2 . carl5.personl4d_1 and
personl9_2).

AT RO IR BRI RBORE 2, HILZ T,
SiamAL il StamAL-Det H T F TRE LS T
CBAM {EE ML, g A 2 o I AL AR o 72
g IR SR TR, RS TIX AN
750 € B BR R AR, 5 1R 13 iR 1Y E PE A R
—H,

®8 UAVI23HF 4N FIIMRERER
Tab.8 Tracking results of four sequences on UAV123

SiamDMU SiamAL SiamAL-Det
R 51 4 i ‘
L) 2 A 23R R ES RS IR A7 1 %
bike2 0.051 0.166 0.148 0.263 0.792 0.823
carlb 0.055 0.244 0.621 0.963 0.607 0.956
personld 1 0.131 0.202 0.128 0.208 0.357 0.520
personl9_2 0. 581 0.727 0.812 0.951 0.813 0.949
4 % 7 3, NI A AR B AR B0 A 2k . 7 UL SE A

i e o N B4 o R A A e TR A &
B bm 4 ) 20, 42 10 1 25 G 1 T MU R E A
AN AL H B H A B R 2 Siam AL, DL K H il
A H AR K I 75 1 A8 IR Siam AL-Det, 78 3 ifE 5
% SiamDMU £l |, 5] A CBAM i & 1k 5
h-swish 5 pRAL, 1 25 190 T 7E 475 S A T4k
AT MRRIERAE S B . SR e, R 5
TR R 2 8 U 1932 B Se 30 0 H AR SE AT 0
I o BRI AR R T 08 0 A 2% 1k A ) S G
PR 78 ™ 5 P I A 3E 52 T B B 5 5 AL

AT Rl A E AR I AR A B 0 A AE
RS TR 5 E 450 T R IR
EME . A UAV123 T A ML B8 48 1 3E 47 DU
i, SiamAL L& SiamAL-Det 5 15 4 13 51 28 FoRS
Wi R K F T 65.3% .86.6% F168.6% .88.8%,
AT 3 ME 44 B SiamDMU 48 $142 7+ 7 2.5% .
3. 7% F15.8% 5. 9% B iF T J7 ¥k A6 X A HLATHA
H br SRR AT 55 A 2ohE 5 0 TR . ROk T
PE b B A e i B e B op H AR R R o LA
T B RRAE R AR AN [, HE— 25 Ak /N H AR Y
BN 5 X 57 fig
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