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A long-term tracking algorithm for UAV aerial photography
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Abstract; In view of the problem that the moving target may be occluded or tracked under uncertain conditions
during the aerial target tracking of UAV in complex scenes, resulting in the gradual damage, drift, and irreversible
failure of the visual model, a long-term tracking algorithm for UAV was proposed. Firstly, the complementary
classifier was designed for multi-feature adaptive fusion. The color histogram feature was used in Bayesian
classifier, and the directional gradient histogram, grayscale, and color name features were used in the correlation
filter. In combination with the advantages of multiple features, the robust appearance of the target was built to adapt
to the complex scenes. Secondly, an adaptive spatial-temporal regularization term was added to the correlation
filter. Local changes were introduced into the spatial regularization parameters for the implementation of the filter
with low pixel credibility during learning. In temporal regularization, the learning of the filter was adaptively
adjusted according to the global response, and the initial filter was used to constrain the update range, which
effectively prevented filter degradation while mitigating boundary effects. Finally, a re-detection module was added
to make sure the accuracy of the tracking process. Experimental results show that the proposed algorithm could
adapt to the complex scenes of UAV aerial photography, alleviate boundary effects, and prevent filter degradation.
In comparison with similar mainstream algorithms, the proposed algorithm could still meet the real-time requirements
and achieve better tracking effect even when the target experienced serious occlusion or moved out of view.
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Fig. 1  Block diagram of multi-feature fusion algorithm of

complementary classifier
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Fig. 6  Qualitative analysis of success rate of 11 algorithms on UAV123 dataset under 12 attributes
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Tab.2 Quantitative analysis of success rate of 11 algorithms on UAV123 dataset under 12 attributes

(=R7S SOB CM M v BC ARC POC FOC oV LR SV vc
Our 0.494 0.494 0.414 0.456 0.360 0.442 0.440 0.279 0.410 0.398 0.482 0.468
ECO_HC 0.489 0.477 0.341 0.423 0.359 0.426 0.431 0.283 0. 406 0.357 0.466 0.434
AutoTrack 0.447 0.465 0.363 0.404 0.345 0.415 0.392 0.233 0.401 0.338 0.444 0.424
STRCF 0.451 0.470 0.347 0.354 0.318 0.398 0.402 0.258 0.410 0.337 0.448 0.406
Staple_CA 0.457 0.446 0.322 0.401 0.344 0.390 0.388 0.236 0.375 0.291 0.418 0.416
Staple 0.450 0.435 0.318 0.384 0.334 0.386 0.380 0.226 0.369 0.290 0.414 0.410
{DSST 0.407 0.369 0.244 0.347 0.277 0.339 0.329 0.194 0.329 0.258 0.373 0.363
DSST 0.362 0.322 0.186 0.307 0.314 0.286 0.306 0.200 0.289 0.228 0.312 0.304
BACF 0.359 0.340 0.242 0.241 0.192 0.294 0.299 0.166 0.297 0.244 0.348 0.282
LCT 0.349 0.317 0.169 0.277 0.280 0.281 0.294 0.186 0.284 0.202 0.299 0.288
KCF 0.342 0.310 0.184 0.270 0.272 0.267 0.282 0.185 0.256 0.180 0.291 0.274
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