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Siamese Tracking (SiamFC)

* SiamFC : Fully-Convolutional Siamese Networks for Object Tracking (ECCVw 2016)
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Graph Convolutional Tracking (GCT) Contributions

* The first work of an end-to-end Graph Convolutional Tracking algorithm

« Spatial-Temporal GCN (ST-GCN) and ConText GCN (CT-GCN)

v' ST-GCN learns spatial-temporal feature of the target, of previous frames

v' CT-GCN learns context feature of the target, in the current frame

« Performs favorably against state-of-the-art trackers, also runs in real-time (50fps)
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Proposed Framework (GCT) : ST-GCN & CT-GCN

 GCT : Graph Convolutional Tracking (CVPR 2019)
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Proposed Framework (GCT) : Formulation

Siamese Tracking (SiamFC algorithm)

f(z,x) = o(2) x p(z) + b
= Zx X + b,

Graph Convolutional Tracking Formulation

f(zt—T:t—la :‘Ct) — wGCN(Zt—T:t—la Xt) * Xt + ba

Proposed Siamese Tracking Formulation (GCT algorithm)
fzi—ri—1,2¢) = Yo (V1 (Lp—1:—1), X¢) * Xy + b,

¢ 1 Spatial-Temporal GCN (ST-GCN)
where
7702 ConText GCN (CT-GCN)
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Proposed Framework (GCT) : StamFC-like Structure

GCT : Graph Convolutional Tracking (CVPR 2019)
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Experiment Settings and Datasets

« HW/SW

v Intel E5-2687 3.0GHz (CPU)
v 256GB RAM
v' GeForce NVIDIA 1080Ti (GPU)

v' Python + TensorFlow

« Training Datasets « Tracking Benchmark Datasets (Test)
v" ImageNet v' OTB-50
»  For pre-training shared Siamese Network (modified AlexNet) v OTB-100
v" ImageNet Large Scale Visual Recognition v VOT 2017

Challenge 2015 (ILSVRC 2015)
v UAV123
»  For offline training (end-to-end) GCT
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Evaluation Metrics (OTB metric)

(1) Success Plot (2) Precision Plot

AUC (area-under-the-curve)
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Evaluation Metrics (VOT metric)

» Robustness (R, |) failure rate

How many times the tracking failed? (re-initialize to the ground-truth BBOX when failure is detected)
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» Expected Average Overlap (EAO, 1) overall performance

Comprehensive performance of Accuracy (A) and Robustness (R)
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Experimental Results : Benchmark Results
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(b) Results for OTB-2015 benchmark [71]
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Experimental Results : Ablation Studies

Table 2. Analysis of our approach on the OTB-2013 and OTB-
2015. The impact of progressively integrating one component at

the time, from left to right, 1s displayed.
StamFC —>S-GCN =—ST-GCN —CT-GCN

OTB-2013(%) __ 60.7 62.5 64.9 67.0
auc < OTB-2015(%)  57.7 60.2 63.5 64.8
FPS(OTB-2015)  76.1 66.7 58.6 49.8
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Experimental Results : Qualitative Results

— GCT ~— SiamFC — TRACA
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Source Code Explanation

* PyTorch Training version for GCT Algorithm

[https://github.com/kyuewang17/GCT-KYLE] : Private Repository2 A Asto{ A, F 2 Heto| e ghL|Ct

(B2 ot MY 2 GitHub IDE FA|H 20{5| E2| =& St & LICEH E-mail : kyuewang5056@gmail.com)
(B2 0|HYS FAIH zipm L2 L=SIOM &2 FE HLIf EZ & JUESL|CH

v" Dependencies

>

GitHub README.md L2 0| EA|Z|0f QSL|LCE

v" Source Code Referenced from: [Link]

>
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https://github.com/kyuewang17/GCT-KYLE
mailto:kyuewang5056@gmail.com
https://github.com/leoandeol/graph-convolutional-tracking
https://github.com/rafellerc/Pytorch-SiamFC
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Thank You!



