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Abstract

Aiming at the problem that a single update strategy is difficult to adapt to the complex and chan-
geable target tracking environment, an adaptive strategy update tracking algorithm based on side
lobe ratio is proposed based on ECO (efficient convolution operators) algorithm. By analyzing the
peak to side lobe ratio in the characteristic response graph, the algorithm realizes the adaptive
adjustment of the tracking model update strategy. At the same time, the OTB-100 data set is used
to test the improved tracking algorithm. The experimental results show that compared with the
original ECO algorithm, the algorithm can improve the accuracy and robustness of target tracking
in complex environments such as occlusion.
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Figure 1. Correlation filter tracking process
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Figure 2. Algorithm flow chart of ECO
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Figure 3. Response diagram of tracked target in different states
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Figure 4. WPSR value analysis of different historical templates (the targets in frames 35 and 293 are predicted accurately
without shadow occlusion, and the targets in frames 71 and 390 are shadowed)
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Figure 6. Small change of target state
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Figure 7. Accuracy and success chart of OPE evaluated by OTB-100
7. OTB-100 W& HYFEHARE E FIRL Th R &
Table 1. Accuracy of tracking algorithm in different cases
1. TRIBER TIREREAAEIAE
Tracker ECO Staple CSK Struck TLD MTT LOT CXT RS-V ABPS
v 0.498 0.468 0.317 0.311 0.345 0.253 0.228 0.303 0.230 0.520
OPR 0.817 0.805 0.510 0.475 0.439 0.464 0.499 0.411 0.427 0.820
occC 0.962 0.917 0.490 0.474 0.562 0.443 0.566 0.462 0.371 0.965
DEF 0.756 0.785 0.441 0.375 0.417 0.438 0.449 0.431 0.505 0.759
MB 0.670 0.622 0.433 0.420 0.435 0.368 0.352 0.470 0.335 0.671
FM 0.730 0.688 0.543 0.552 0.497 0.441 0.332 0.515 0.325 0.745
IPR 0.745 0.714 0.513 0.492 0.435 0.64 0.413 0.414 0.367 0.746
BC 0.805 0.737 0.768 0.752 0.551 0.597 0.386 0.457 0.531 0.807
LR 0.524 0.443 0.521 0.543 0.424 0.465 0.411 0.518 0.315 0.530
Table 2. Success rate of tracking algorithm in different cases
2. FREIMBERA TIRERE AR INE
Tracker ECO Staple CSK Struck TLD MTT LOT CXT RS-V ABPS
v 0.417 0.411 0.287 0.330 0.247 0.250 0.221 0.243 0.225 0.485
OPR 0.715 0.776 0.459 0.449 0.371 0.445 0.382 0.367 0.371 0.717
occC 0.819 0.884 0.419 0.451 0.391 0.396 0.398 0.365 0.372 0.823
DEF 0.725 0.775 0.347 0.351 0.334 0.355 0.321 0.341 0.462 0.730
MB 0.698 0.626 0.446 0.447 0.453 0.353 0.371 0.404 0.381 0.700
FM 0.652 0.662 0.519 0.571 0.412 0.438 0.315 0.451 0.332 0.691
IPR 0.676 0.694 0.478 0.482 0.340 0.452 0.333 0.355 0.316 0.680
BC 0.795 0.737 0.609 0.723 0.521 0.581 0.529 0.511 0.527 0.801
LR 0.561 0.449 0.537 0.579 0452 0.473 0.351 0.467 0.446 0.570
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Table 3. Overlapping ratio, center location error and speed of 9 tracking algorithms
FIIOMEZEHERE, FONEREMEE

Tracker ECO Staple CSK Struck TLD MTT LOT CXT RS-V ABPS

OR 0.64 0.65 0.65 0.48 0.37 0.47 0.53 0.27 0.24 0.67
CLE/(pixel) 24.2 20.5 20.5 44.8 55.7 68.1 51.7 37.8 12.7 15.2
fps 50.4 18.2 253.8 157.1 227.3 135.8 443 84.6 79.1 7.3
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Figure 8. Tracking results on test video in sequence set
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