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[Abstract]

In this paper, we propose a robust object tracking tuning strategy suitable for gimbal control in
mobile platforms, ensuring stable operation across diverse scenario. The core method applies domain
generalization for robustness against unseen environments and introduces an occlusion-aware head,
trained with spatial Cox process-based random masking and pseudo-labels, to autonomously recognize
occlusion states. Additionally, to prevent bounding box jittering during tracking failures, we employ a
rule-based post-processing algorithm that detects outliers in the bounding box center shift and real-time
response map statistics using a Z-score approach. This immediately corrects trajectory instability,
maintaining stable outputs for gimbal systems. Experimental results show that the proposed model
achieves superior robustness over baselines. Furthermore, it operates at 77.5 FPS in a high-performance
GPU environment and 30.3 FPS in an edge device environment, proving its high efficiency in satisfying

both performance and real-time requirements in resource-constrained on-device environments.
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Fig. 1. Challenging scenarios in object tracking:
occlusion, out—of-view, and similar objects
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(a) Input Image (b) Gaussian Intensity (¢) Uniform Candidates

(d) Filtering via Intensity
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Fig. 4. The process of generating random masks via a
spatial Cox process
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Table 1. Domain generalization performance comparison based on precision score
Model UAV123 LSOTB-TIR NAT2021 AVisT
(a) Baseline 89.01% 82.44% 68.95% 51.50%
Fine-tuning o o o o
(b) w/o RandConv 88.91% 82.22% 69.69% 49 70%
c) Fine-tuning 89.33% 84.29% 70.54% 52.18%
w/ RandConv
2. Implementation Details 3. Evaluation of Domain Generalization
L By | A R | =) (S N SN A ke S| Table 12 A5t Tuf]Ql Uy} 7[¥Hel fR8idE 85
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5 oA 9 ARESHR] okl @Al AA EUQIY
GOT-10k Co|EjAlnts &8ste shs= Alstaitt. =
2o 7FgAl= dittR RGB ClojHz AR z}gg
AQATrack-256 Bglo] 7152 %7]5fetdon, & 20
ol Z(epochs=20) SOt m}olEdS 2385} i% 1]
‘g2 Holl melFd A9 sh5-E(Learning Rate) 7]&

50l 1/4 2591 le-42 ARSI T ®351 RandConv
U £ Y gy 54 9 219 5%
stolmuiato]g o 0.30.2 A4
2 94 7] A 0jAy THe
U gojo] MEH) ujA7 B2 3

956x256 2710 9l ¢jol
Tl 16x160.2 A5I00], FIA| WA ojy] B opa

7 gL 052 ST 014y 558 gt REY
259 weulEle 1602 WAstol 5 Jo HEA
o Bo] YHHEE SJHC].

ARSI A 718 FA2 AneEY A stolua)

2tu]El= ot 2ol 2RIt WA A3 2] ZE
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Z-score 7|9ro] ook th A2|w A= nEoA PSRy} F|
o oI5 A4o] oAl T AR 27 1.29 3.5=
74047‘*& H;ﬂo}oﬂq o] c 7};<] o]/\oyxl ”d’ué'] nEo

58 AL 3 A7) 10022]e) S9F Y (Warm-up) T
£ R0 A 101514 £AK $ug et o]
sto £ VLA F2S 7H5eb] 9igt Av| S Al
NEe A% ZOEEﬂ% o A% AT G 392 5
osteC). BE ST 4% W Y AT T2y A(FPS)
5742 @Y NVIDIA RTX 4080 Laptop GPU €7doflA
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(a), @Mz molRd 2 (b), 22|12 RandConv 7|4t
3% 29 (c)9 HYUE(Precision Score)E 4719] o]%
£0jol S04 ulmst Adfolch. WX, 44 ojola
A7/ E40] Ak UAVIZ3 Hlolelo] A wlo]Aake]
@t 29 Yoo BE odele Zds 275t
89.01%2 7|23}, 3]Mx Ao 2 A molEYS A
ogst el (b)= 88.91%= A= slE3iony, RandConv
A 2dl ()= 89.33%S 245ttt ol= nHl
byt mfelEyg BolA 7|E chfe RGB APHsis o2
Y W8 51 2% HAS U FUPSL Aktel
RandConv 71 =¢lo] HlojE] 5742 3t @]
A3 Zofstol Z7140] PP uolF

ThARA At Qls] el AL Asolsto R
ARt 2=l LSOTB-TIR glojEAloa 23 (b)=
82.22%= H|o]Azlel Tju] A slSIC) o]: g
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TELnE

Jefo]AAIY olu|A| 2 5ol Ao oAAQl
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2o &t
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Fig. 8. loU comparison between the baseline and the
proposed model (Orange:Baseline, Blue:Ours)
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Table 2. Comparison of inference FPS and latency

Model GPU FPS Latency
(ms)
Baseline RTX 4080 954 10.5
RTX 4080 77.5 12.9
Ours RTX A4500 45.7 21.9
Jetson Orin 30.3 33.0
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5. Inference Speed Analysis
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V. Conclusions
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