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Abstract

Visual object tracking is a challenging area of study in the field of computer vision due to many difficult

problems, including a fast variation of target shape, occlusion, and arbitrary ground truth object designation. In this paper,

we focus on the reinforced feature of the dynamic search area to get better performance than conventional discriminative

model prediction trackers on the condition when the accuracy deteriorates since low feature discrimination. We propose a

reinforced input feature method shown like the spotlight effect on the dynamic search area of the target tracking. This

method can be used to improve performances for deep learning based discriminative model prediction tracker, also various

types of trackers which are used to infer the center of the target based on the visual object tracking. The proposed method

shows the improved tracking performance than the baseline trackers, achieving a relative gain of 38% quantitative

improvement from 0.433 to 0.601 F-score at the visual object tracking evaluation.
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S Bdo] EAlsh dultl= Al
Aol gAAEe] QlEel wel, AAEE7E wE SAD
(Sum of Absolute Difference)) NCC (Normalized Cross
Correlation)$} 28 144 J4 AoE FE7d 34 A
FA 7)ol 4y i
2] mg HAY 7o FE5 B B Gatel ek A
FA4 7le =g AP agss 9

A= o). 53] J4 A F4 (VOT, Visual Object

Tracking) 24 7N ZgoAs -84 Fab4 = &

¥ "gy (DCF, Discriminative Correlation Filter),
Siamese, ATOM (Accurate Tracking by Overlap

Maximization), ¥ DiMP (Discriminative Model Prediction)
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22l 1. 24K (RGB) ¥4+ %! RGB+3XH3 HIO|HE &&5h=
HH| F=H oAl (a) 2&F24 (RGB) 24X =2, (b) RGB+3xHA

Ho|E] 7|8t 24X =&
Fig. 1. Example of the 2D (RGB), RGB+3D dataset based object
tracking. (a) 2D (RGB) tracking, (b) RGB+3D tracking
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Table 1. Pre-training Datasets

Number of
Classes

LASOT 70
GOT10k 563
TrackingNet 27
MSCOCO 91

Number of Images
(Data storage)

3,500K (41GB)
1,500K (65.8GB)
14,000K (1TB)
2,500K (18GB)

Dataset
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Image sequence

Adaptive
processing

Reinforced Feature Sequence
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2 oA AtetE 7S B3 4 AA 4 )
Efae Aw FALE A% 7vlem FEA 2d oF
EAFE UEDAY) 4 HHEo A4d vAY HEHYI +x
o T4 999 5A%s v=9 (RFDSA, Reinforced
Feature with Dynamic Search Area)

9 ToU-Net 5 F 719 &EFH HEHNZ =l
DDIMPe] Ae¥ut ofyel g Fxo HES A HAZ
571 FAGY BR7IE &Ese ATOM Eda 2o
9 =l HelE 2ak)E ANt WHE YU
2 go] 7153t

I 7UH 29 oS SA5E

A gl 5EAAs F47] (RFDSA)NA &&=+
DiMP 5%7]:= ResNet 7|iFe] 794 wd o5 54 S5
2dS 7pAa 9o B dAFA &&= DIMP UES
== ResNets0 7|wke] A3 54 F2715 28sie
W oS Ao AA 'A ARE 1eld] fste], i
o] g HolHAMES E83th AEH dFdolEE E 1
3} o] U =Hel 94 (RGBD) 719 AA34 2 FALE

o 34 2%
SR EEE

MSCOCO ®lelEl A ER h55 ATt [30-33].

o

Auel A%, A, AR, 5% 5o A

glo]el 2 LASOT, GOTI0k, TrackingNet,

Z O 3
== -

2. &8 ztE HY 2% (loU-Net)

54 FE712 AR 4 mde] whe qle] gl
& Festel e el A el wep AA 4 2
#£Z 7AstE o] ToU-Net HA7|He] 7|24 S

—) Localization

Response

Response Map

Dynamic Masking
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Fig. 2. Conceptual diagram of reinforced feature for the discriminative model prediction tracker
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Table 3. Ablation study for optimized o -parameter RFDSA

0=0.05 | o0=01 | 0=05
Image
Quality
Histogram ‘ H‘ ” mm
Precision 0.696 0.702 0.698
Recall 0.693 0.696 0.694
F-score 0.694 0.699 0.696

odATelA  AkE 7IWME w@rkskrl s 2021
VOT-RGBD HI°|HHEE %3}315} [12]. dlole] AE=
80709 AlE2AZ FAE glem VOT Challengeol A A&
st 3709 B =g 7‘3”3”:, A& &, F-score® H7}s}
Atk ALEd APAEL dF GHAY AARYD 7ol whet
A€ Zede] B Alfze] A
W iEatla=} %@% AUE (P} AdE (Re)S HEHORE

. F-

score= 21 (1)9] WAooz Aitdr)

AgeA Qs

F(Tg) :2P(TQ)RB(T9)/(P(TQ)+RB(T()))~ D

ol 73 DIMP, ATOM, DDIMP$} H|alste] A <tsh
7ol F7F A& 22U (GEfATOM, rfDIMP,
rfDDIMP)E9] Z32 29 4 (b9 7[2=9 72 Atatd

7%, 34 2de 24 A QA Bk e A% F

d 24

o] FAEo] A== %<l F-scoredl Wttt o g
4 IR ANAA 34 Aed Brke] A Hew,
FA mdol 24 dids (Ae AF AFH sHS A
Moz Hrhsly] §le A xRE AFSHTh AXbE F-score?
Hoge A W7 ARE AT # 4= AEE
A8

&, F-score?] AZFAHQ FAE HoFEr A<tsl ¥y
of Hgo uep BT G P AFHE BTy A
PyTorch(Ver. 1.2.0)87ellA +F5 o™, Intel i9-10900K
(64GB RAM), NVIDIA GeForce RTX 2080 Ti GPU A&
Azl oA AFgE ey a9 49 (a) AUE-AEE
el A fDDIMPS] A7k 71 W 2l ofe] WA
(AUC, Area Under the Curve)?] ZA32 714 43 4%
< HolEth fDDIMPS] %9 F-score 7|22 7]&9]
DDIMPll A 0.6%6rwo2 54 Hou 06999 FEo=
ek Ao A 23S HolFE ffDIMPE ¥ 59 2
o] F-score 7|50 2 7]¥&2 DIMPolA 0433FF02 =4
Yo 06019 o2 388% A a3E HAFAC
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% 0.2 m—— ATOM
© m— [TATOM
|-
= o1 s DDIMP
s [fDDIMP
0.0
0 20 40 60 80 100
Normalized threshold
(b)
8 4 8 ds H|lm ME 2y (a) F3 ZEE9
YUZ-MHE =M (b) FH 2| F-score-2Algt =M

Fig. 4. Comparative result of the performance of the trackers (a)
Precision-Recall curves of the trackers (b) Tracking F-score
curves of the trackers

Table 4. Trackers comparison on the VOT2021 RGBD dataset in
terms of expected precision, recall, f-score

Trackers Precision Recall F-score
ATOM 0.404 0.448 0.425
DiMP 0.412 0.457 0.433
DDiMP 0.704 0.688 0.696

rfATOM 0.529 0.524 0.526
rfDiMP 0.608 0.593 0.601

rfDDiMP 0.702 0.696 0.699
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0.75
DiMP
0704 * rDiMP -
< ATOM
& fATOM
0651 & DpiMP
® 1fDDIMP
c 060
.0
L 055
o <
& o050
0.45
38.8%
o
0.40 < L=
035 - . : . . : ;
035 040 045 050 055 060 065 070 075
Recall

T8 5 FH7| ds AE 23 M (F-score rank)

Fig. 5. Analysis of tracker performance (F-score rank)
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