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Unmanned aerial vehicles object tracking based on
illumination adaptive dynamic consistency

LIN Shubin"’, WU Guishan'’, YAO WenyongS, YANG Wenyuan4

(1. School of Computer Science, Minnan Normal University, Zhangzhou 363000, China; 2. Key Laboratory of Data Science and In-
telligence Application of Fujian Provincial Universities, Minnan Normal University, Zhangzhou 363000, China; 3. School of Foreign
Studies, Minnan Normal University, Zhangzhou 363000, China; 4. Fujian Key Laboratory of Granular Computing and Application,
Minnan Normal University, Zhangzhou 363000, China)

Abstract: The tracking of unmanned aerial vehicles (UAVs) is often confronted with illumination change scenes.
However, UAV tracking methods mainly achieve robust tracking under sufficient illumination. In this study, a UAV
tracking method that uses dynamic consistency evaluation based on illumination adaptability and cross-frame semantic
perception is proposed to realize efficient UAV object tracking under insufficient illumination. First, an adaptive illu-
mination module was designed to recognize dim scenes and compensate for the illumination intensity of the dim image.
Subsequently, aobject template was built to train a filter with object perception to perform correlation operations; fur-
thermore, the consistency evaluation was performed using the response information between the cross-frames. Finally, a
dynamic constraint strategy was developed, and the response difference of the tracker was constrained to maintain tem-
poral smoothness. When the tracking performance of this method was compared to that of nine state-of-the-art al-
gorithms on the UAVDark135 and UAV123 datasets, the results indicated that the algorithm had better tracking per-
formance.

Keywords: computer vision; object tracking; unmanned aerial vehicle; machine learning; correlation filtering; illumina-

tion adaptive; dynamic constraint; consistency evaluation
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Fig. 2 Comprehensive evaluation results of the proposed method and nine other methods
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Fig.3 Evaluation results of five challenge attributes of LADCT in the UAVDark dataset
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Table2 Comparison of the center position error results of different algorithms in different challenge scenarios of the
UAV123 dataset

HIEAPR . ARC BC CM FM FOC v LR oV POC Y SOB vC
CPCF 0593 0567 0.633 0541 0457 0.602 0.584 0515 0548 0.626 0.643  0.590
BiCF 0.600  0.556  0.651 0569 0504 0.618 0.602 0.580 0583 0.653 0.634  0.628
SASR 0590 0.597 0.649 0558 0540  0.645 0.639 0554 0598 0636 0.707  0.643
BACF 0.576 0531 0.639 0518 0436 0525 0520 0543 0564 0617 0.673  0.587

SRDCF 0587 0526 0627 0524 0501 0600 0579 0576 0.608 0.639 0678  0.593

AutoTrack  0.628 0579  0.660 0542 0464 0.629 0595 0562 0586  0.654 0.661  0.624

ASRCF  0.653 0.629 0.728 0.661 0576 0.691 0.643 0.604 0.669 0.705 0717  0.683

ARCF 0.602 0.552  0.647 0515 0445 0595 0565 0531 0573 0630 0.682  0.596

ADTrack 0619  0.611 0661 0565 0490 0.623 0629 0579 0595 0663 0699 0.615

LADCT  0.692 0.642 0.739 0.679 0568 0720  0.652  0.631  0.654  0.721  0.747  0.697
x3 AAEEEVAVIBHEEARRRGSNEERLERITLIL

Table 3 Comparison of the overlap rate results of different algorithms in different challenge scenarios of the UAV123 dataset

FWAFR ARC BC CM FM FOC v LR ov POC Y SOB vC
CPCF 0438 0431 0510 0371 0276 0472 0393 0422 0433 0501 0514 0430
BiCF 0463 0416 0544 0416 0297 0499 0379 0490 0459 0530 0531  0.500
SASR 0421 0371 0467 0367 0292 0447 0375 0453 0415 0448 0493  0.404
BACF 0442 0380 0538 0387 0251 0411 0334 0461 0442 0509 0.544  0.454

SRDCF 0431 0401 0512 0366 0301 0457 0359 0465 0468 0510 0532  0.441
AutoTrack 0467 0413 0542 0402 0269 0469 0388 0455 0456 0525 0529  0.463
ASRCF 0499 0424 0.624 0496 0358 0.523 0409 0.507 0548 0575 0.602  0.523
ARCF 0466 0443 0543 0379 0266 0485 0386 0452 0466 0524 0554  0.466
ADTrack 0452 0396 0546 0421 0277 0472 0399 0464 0464 0532 0567 0.453
LADCT 0513 0479 0.632 0513 0359 0542 0416 0519 0507 0594  0.639  0.537
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Fig. 4 Visualization results of five methods on five videos
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Fig.5 Comparison results of different modules in the
UAVDark13S dataset
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Fig. 6 Differences in the response values of different mod-
ules on a single video
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