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Introduction

* Visual Tracking

- ulti o el Atol A Alzbol ot g7lo]= of® A S
5 o hametl 4 018 HAE 2T 2o D A B AL 229

- Given Arbitary Target
of™ SAHE &siok = =2 FsA 1Al Yot

- Localize Target in Video

2A5 = HA = 8t 20 M Localization® T}
- Class Agnostic

St W AT gloh
- Hard Negative

NegativeS PositiveZ} 1 ZHE of| £3517] ¢}

- Object Deformation
22stel s AR B4 22 20l opyTh

Siam Mask Object Segmentation Tracking Demo

DELAB 4

[t2kA Visual Tracking®E 2A7HSHE2|ZIELICE Visual Tracking HIC|2 S0A A|ZHO] et
=H0|= O AHE H= HYULCH SEE EAH o7t 4S8, O|HA X M frameOf
M OH AHE F=HLX| HotH e ANT AL =HoHA ELUch wet B AN =8 2

=

| =
Hetn Mzreh = QUEL|CH 0]2{$t Visual Tracking2 3 A CHAZHX| EZ0| UEL|CH

HHMZ ofH 2HE FHOF ==X oM UX| @EELILE MEXZL X[ Fot=s AH7F FA

Ol FX2& dfiof ELICt.

T HMEZ FHEE AM = BTN AL H2E A7 M HEfO{OF ST
M #R=Z Seaet Mol Faet M YLCH 220 et o5 HolE 7t et gleU

ot =5l
U ®HM =2 Hard NegativeRL|Ch F&0|A Lzt 23 42 CHE & M= NegativeX| T
positive@l AFRtE L2t M 28 QoioB 2 positivet M
OFX[Ete =z M7t Hdkl= ZR0 = & mrefsfor & LCt.

OfL|7| W= LICt.

Y2 o2 ZHX7F JASHILE O oM /o 7 BO| 20|&

—

O|2{$t Tracking Z2HE =
A

=
— o
71 o HERZ E4s 2= St



Related Work

* Siamese-based method
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Related Work

* Siamese-based method

* correlation & {2 global contextS 23| E£5}2 £ & -> Local Optimum
* correlation & &k A] semantic information0] =4 = _> Target2] boundawoﬂ st 2 st ol &
* High-Accuracy Tracking AlogrithmsS 4 2| ¢+ Z1 o] ¥ = & 4fo] &

A -
o 4 u el |
Templat Rl 3 1 ﬂl PR 271270
...... * mosk
62256 it o Vi
g = Clnitn d f
< *a—> 2 u o
Detection .o " A% dx (4kx 256) * 4
Frame g 5 i s (7 Row: 1°1°256 e
o) 20% 20+ 256 <17 y 2 |
e - |- -]
Siamese Network Region Proposal Network 255+255%3
SiamRPN SiamMask

DELAB &

O3 A HEINAM SAIEE FE [} AFR3SI= correlaton 02 74X| 2X|7F QUCt

XN HWZ correlation A XA} localdtH S S WSt YAO|EZ global contextE
5| 283X RoiM Z= local optimumOj| BFEICH= 242 '—|Ef.
HEIt

5 HMZE correlation@Z AAES SIH 9O0|YE=
[=]

o0 RYEY & UChs HYLITH

i
r

ol
Gl

g
A

[2tA SiamFC O|Z0f SiamRPNO|Lt SiamMask & EJEHOIEE._I 0| LI E correaltionS

Atgettte HolA S5 S¢0] 2YEttl =Z0A



Related Work

* Transformer
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Transformer Tracking

* Overall Architecture
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Transformer Tracking

* Input
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* Modified Version of ResNet50

« 0fA 2t A H o] 2] (layerd) A A
* layer32] Conv2DZ Dilation Convolution(2)2 2 7 -> Receptive FieldE =7}
* layer32] Conv2DE strideS 2014 12 B3 > Feature ResolutionS Z 7}

x3 x4 x6
1x1,64 1x1,128 1x1,256
Input
24248 313,64 313,128 3x3,256
1x1,256 |’J 1x1,512 |"/ 1x1,1024

Layer Name Convi conv2 Conv3 Conva
(OutputSze)  (L12x112) (56x56) (28x28) (34z14)

(laverd): Seauential(
(0): Bott|eneck(
(convl): ConvZd(512, 256, kernel_size=(1, 1), stride=(1, 1), bias=False)
(bn1): BatchtlornZd({256, eps=le-05, momentun=0.1, affine=True, track_running stats=True]
[[conwzl™ Conved( 258, 256, kernel size=(3, 3), stride-U1, 1), padding-(2, 2), dllation-(2, 2), hias—ralse]
(onZT: BatcrmornZdi 258, eps=1e-U5, monentun=0.1, alfine=Trug, {rack_ronning siats-1rue)
(conv3): ConvZd(Z56, 1024, kernel_size=(1, 1), stride=(1, 1), bias=False)
(bn3): BatchilornZd(1024, eps=e-05, womentun=0.1, affine=True, track_running_stats=True)
(relu): ReLUlinplace=True)
(downsanple] ! Sequent ial(
[0 Conwzd(BT7, 1024, kernel size=(1, 11, stride=(1_ 1), biasFalze]]
(1): BatchiNorm2d(1024, eps=1e-05, mementun=0.1, affine=True, track_running_stats=True)
]
)
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* Feature Extractor
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* Feature Fusion Network

* ECAS Transformer EncoderE, CFA= Transformer Decoderg HE ATl 2%
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* Feature Fusion Network
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Transformer Tracking

* Feature Fusion Network
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Transformer Tracking

* Prediction Head Network
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Experiments

* Offline Training

* COCO, TrackingNet, LaSOT, GOT-10k 0| Bl 2 Z & &
* Training SamplesZ A ZF5H7] Sl 2} 8] o] 2 0tC} image pairsE sampling®
* COCO Dataset@= -2, image pairsE PH=7| 950 original image™| transformationS 3t

Training Method Dataset
optimizer AdamW COCO 330k images, 200k labeled
Learning rate | 1e-5 (backbone), 1e-4 (others) TrackingNet 30k videos (Diverse Object Class)
Weight decay 1e-4 LasoT 1400 videos (High Quality Annotation)
Batch Size 38 GOT-10k 10k videos, 180 for testing
Epoch 1000 epochs with 1000 Iterations
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Experiments

* Online Tracking

+ Online Tracking= InferenceS 2] 0]%}
« 102412 =2 820 tl5) confidence scoreS A 4F2 (Probability x loU)
* Window Penalty2}= Post Processings X33 > 712 2 score, M| s E 5= BBox=S A g

. 0.49
Regression
Vect
e (’]:53 score,, = (1 — w) x[score]+[w] x [scorey),
(% H
1024 \
Y
< /EM
1024
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* Results

* 7| Correlation ModelE S Y Tdl=HEHAE H (SiamR-CNN H[2])

“Table 1 f-the on Ty Net, LaSOT, and GOT-10k. The best two results are shown in red and blue fonts.
LaSOT [1] TrackingNet [30] GOT-10k [19]
Method Souree  TRUC Pyorwr P | AUC Pnom P | AD SRus SRz
TransT Ours 649 738 69.0 81.4 86.7 80.3 | 72.3 824 68.2
TransT-GOT Ours - - - - - - 671 768 60.9
SiamR-CNN [39] CVPR2020 64.8 722 - 81.2 854 80.0 | 649 728 59.7
Ocean [45] ECCV2020 56.0 65.1 56.6 - - - 61.1 721 47.3
KYS['] ECCV2020 554 63.3 - 74.0 80.0 68.8 | 63.6 75.1 51.5
DCEFST [19] ECCV2020 - - - 75.2 809 700 | 638 753 49.8
SiamFC++ [11] AAAI2020 544 62.3 547 | 754 80.0 705 | 595 695 479
PrDiMP [10] CVPR2020 59.8 68.8 608 | 758 81.6 704 | 634 738 54.3
CGACD[17] CVPR2020 518 62.6 - 71.1 80.0 69.3 - - -
SiamAtin [6] CVPR2020 | 560 648 - | 752 817 - - - -
MAML [40] CVPR2020 523 - - 757 822 72.5 - - -
D38 [26] CVPR2020 - - - 728 76.8 664 | 597 676 46.2
SiamCAR [16] CVPR2020 50.7 60.0 51.0 - - - 56.9 67.0 41.5
SiamBAN [5] CVPR2020 514 59.8 52.1 - - - - - -
DiMP 7] 1CCV2019 56.9 65.0 56.7 | 74.0 80.1 68.7 | 61.1 7.7 492
SiamPRN++[1] CVPR2019 49.6 56.9 49.1 | 733 80.0 694 | 51.7 616 325
ATOM [V] CVPR2019 51.5 57.6 50.5 703 771 64.8 | 55.6 634 40.2
ECO [¥] ICCV2017 324 338 30.1 554 61.8 492 | 31.6 309 11.1
MDNet [11] CVPR2016 39.7 46.0 373 | 60.6 70.5 565|299 303 9.9
SiamFC [1] ECCVW2016 | 336 420 339 | 57.1 66.3 533 | 348 353 9.8
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Method LaSOT [ /4] TrackingNet [30] GOT-10k [1Y]
ockground vt | \ AUC  Pnorm P | AUC Pyorm P | AO SRos  SRors
(o ® ix | TransT 64.9 73.8 69.0 | 814 86.7 80.3 | 72.3 824 68.2

(0.496.0.649) TransT-np 62.9 71.5 669 | 8l1.1 864 80.0 | 71.5 85 67.5
TransT(ori) 62.3 71.1 66.2 | 81.3 86.1 789 | 70.3  80.2 65.8
TransT(ori)-np | 60.9 694 648 | 809 85.6 784 | 68.6 8.2 65.1
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Figure 5. AUC scores of different attributes on the LaSOT dataset.
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* Comparison with correlation

Correlation T2 CFA R ES AHE 4] 4d50] 2F15% 2
ECA ZED 70| AHE A d-50] 2% S7F 45

N - LaSOT [11] TrackingNet [ 0] GOT-10K [17]
Method | ECA | CFA | Correlation |—rm—p 55— po— P | A0 SRy; SRom
TransT Vv Vv 64.9 73.8 69.0 | 814 86.7 80.3 | 72.3 824 68.2
TransT Vv 62.9 719 66.2 | 81.1 86.2 79.1 | 70.6  8l1.2 65.7
TransT Vv N S 654 595 | 775 822 740 | 628 722 54.8
TransT v 47.7 48.6 41.7 | 68.8 714 609 | 509 58.0 33.3

TransT-np v Vv 629 715 66.9 | 81.1 864 80.0 [ 71.5 815 67.5

TransT-np Vv 61.0 69.6 64.5 | 80.0 85.0 779 | 68.1 783 64.0

TransT-np Vv v 573 65.2 588 | 76.2 80.8 728 | 614  70.7 53.7

TransT-np Vv 35.3 179 201 | 465 403 274 | 382 368 7.0
Correlation based Feature Fusion Cross Attention based Feature Fusion

semantic information0| &g “ semantic informationo] Z82 &+

Global contextE &23517] 27 Global contextS ZF 225
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