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ZoomTrack: Target-aware Non-uniform
Resizing for Efficient Visual Tracking
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IBackground and Motivations

* Visual Tracking Pipeline

Reverse

- Mapping: :

— Last frame prediction — Context Region = — Crop Region Current frame prediction

* Larger input size leads to better accuracy and longer latency
Tracker Year Input Size LaSOT AUC A AUC FPS A FPS
OSTrack-384 384 71.1% o8

Can we narrow
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Larger visual field improves
accuracy when target
resolution is sufficiently large
at the cost of larger input size

How to simultaneously have large visual field
and under a smaller

INput size?

The improvement brought by
increased visual field is wiped
out by decreased target
resolution, when fixing a small
input size
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INon-uniform resizing for visual tracking
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- - Fixed Grid g,

By sampling uniformly distributed pixels at non-
uniformly distributed locations, the search area of
current frame is non-uniformly resized. The non-
uniformly resizing is controlled by a non-uniform
control grid g.
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* (QP-based control grid g generation

minimize E = E,;om + AErigid
drow drol

n n
subject to Z ar*=H, Z dét =W
=1 k=1
* Sgi. Importance score, higher at location where the
target is more likely to appear, G(x,y) is a Gaussian
function
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E,oom: Zoom the target region by vy
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Erigia: Avoid extreme deformation
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Results

e Sige  GOT-I0K[13]  LaSOT[11] LaSOTe[10] TNL2K[23] TrackingNetl 18] 0\ o ponc
AO SRgs SRuss AUC P AUC P AUC P SUC P

y , OSTrack-Zoom 256 735 836 700 702 762 505 5§74 565 573 832 822 215 100
£ £ OSTrack-256(26] 256 71.0 804 682 69.1 752 474 533 543 - 831 820 215 119
239 TansTZoom 255 67.5 776 613 611 716 468 529 3537 623 BI8 802 192 45

TransT|8] 255 67.1 768 609 649 69.0 448 525 507 517 814 803 192 48

SwinTrack-T[15] 224 713 819 645 672 708 476 539 530 532 811 784 64 98
. SimTrack-B[7) 224 686 789 624 693 - - - 548 S38 823 . 250 40
2 MixFormer-22k[9] 320 707 800 678 692 747 - - - 831 816 230 25
S ToMP-101[17] 288 - - - 685 735 459 - - 815 789 s 20
&  TransinMo*[12) 255 - - 657 0.7 - 520 527 817 - 169 34
T Sark-STION24] 320 688 781 641 671 - - - - - 80 - 80 3R
& AutoMach(27] 255 652 766 543 583 599 376 430 472 435 760 726 : 50

DiMP(4] 288 611 717 492 569 567 392 451 447 434 740 687 54 40

SiamRPN++[14] 255 517 61.6 325 496 49.1 340 396 413 412 733 694 78 35
%o OSTrack-384[26] 384 737 832 708 711 776 505 576 559 - 839 K32 483 61
2 2 SwinTrack-B[15] 384 724 805 678 713 765 491 556 559 570 840 828 697 45
E-;f SimTrack-L[7] 224 698 788 660 705 - 556 557 834 - 954 -
& 7 MixFormer-L[9] 320 - - - 701 763 - - 839 83l 1278 18

Consistent improvements over two baselines on

multiple large-scale tracking datasets

Narrowed the accuracy gap between speed/ accuracy

oriented trackers

Causing little computational overhead (1.58 ms &

1.28M MACs)
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Comparison of trackers on TNL2K
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* Qutperforms SOTA method on TNL2K while
reduces more than 50% of computation

4 Non-uniform resizing OSTrack[33] TransT[8]
Testing  Training  LaSOT[11] TNL2K[30] LaSOT[11] TNL2K[30]

6V, 69.1 54.3 64.9 50.7

2 v 69.1 559 66.3 53.6

3 v v 70.2 56.5 67.1 53.7

* Improve off-the-shelf models without training
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IVisuaIization

Faster re-detection Fewer target lost

Ours Unh_‘o_rm FOVEA
Resizing

« Compared with uniform resizing, we have larger
target resolution i

* Compared other non-uniform resizing method
(FOVEA), we have less deformation and scale

== Ground Truth == OSTrack-Zoom == OSTrack

oS
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IConcIusion

An efficient non-uniform resizing method for
visual tracking

= Non-uniformly resize the cropped search area to
have a smaller input size while the resolution of the
area where the target is more likely to appear is
higher, vice versa.

= Bridge the gap between speed-oriented and
performance-oriented trackers with negligible
computation

= Push forward the Pareto front of MACs and AUC
trade-off
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