
SIAMESE FULLY CONVOLUTIONAL TRACKER 
WITH MOTION CORRECTION

Mathew Francis, Prithwijit Guha

Department of Electronics & Electrical Engineering

Indian Institute of Technology Guwahati

{m.francis,pguha}@iitg.ac.in



φ

φ

*

Exemplar(z)

127x127x3

Search Image(X)

255x255x3

network

network

Feature map 

6x6x128

Feature map 

22x22x128

Score map 17x17x1

Φ: VGG19

SiamFC

𝑠𝑖 = 𝑓 𝑍, 𝑥𝑖 = φ 𝑍 ∗ φ 𝑥𝑖 + 𝑏, 𝑏 ∈ 𝑅
𝑠 ∶ 𝑠𝑐𝑜𝑟𝑒
𝑍: 𝑜𝑏𝑗𝑒𝑐𝑡 𝑡𝑒𝑚𝑝𝑙𝑎𝑡𝑒
𝑥𝑖 ∶ 𝑃𝑎𝑡𝑐ℎ 𝑓𝑟𝑜𝑚 𝑋
∗: 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛

𝑏𝑏𝑡 ≔ 𝑏𝑏𝑗 , 𝑗 = argmax
𝑖=𝑖⋯𝑛

𝑓 𝑍, 𝑥𝑖

𝑆 = 𝑠𝑖 𝑖=1⋯𝑛

Bertinetto, L., Valmadre, J., Henriques, J.F., Vedaldi, A. and Torr, P.H., 2016, October. Fully-convolutional siamese networks for object tracking. In European conference on

computer vision (pp. 850-865). Springer, Cham.
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http://www.cvlibs.net/datasets/kitti/eval_scene_flow.php?benchmark=flow

LiteFlowNet

Hui, T.W., Tang, X. and Change Loy, C., 2018. Liteflownet: A lightweight convolutional neural network for optical flow estimation. In Proceedings of the IEEE

conference on computer vision and pattern recognition (pp. 8981-8989).

http://www.cvlibs.net/datasets/kitti/eval_scene_flow.php?benchmark=flow
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𝑥, 𝑦 𝑡 = 𝑥, 𝑦 𝑡−1 + 𝑢, 𝑣 𝑡−1
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SiamFC-MC

ρ𝑖
𝑡 =

Γ ∩ Γ𝑖

Γ𝑖
Γ: 𝑠𝑒𝑡 𝑜𝑓 𝑜𝑏𝑗𝑒𝑐𝑡 𝑝𝑖𝑥𝑒𝑙 𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛𝑠 𝑎𝑠 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑚𝑜𝑡𝑖𝑜𝑛 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡
Γ𝑖: 𝑠𝑒𝑡 𝑜𝑓 𝑜𝑏𝑗𝑒𝑐𝑡 𝑝𝑖𝑥𝑒𝑙 𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛𝑠 𝑎𝑠 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑎𝑝𝑝𝑒𝑎𝑟𝑎𝑛𝑐𝑒 𝑐𝑜𝑚𝑜𝑛𝑒𝑛𝑡
ρ: 𝑐𝑜𝑚𝑏𝑖𝑛𝑒𝑑 𝑠𝑐𝑜𝑟𝑒

𝐽𝑡 = 𝑖|ρ𝑖
𝑡 > 𝜃; 𝑖 𝜖 𝐾𝑡 𝐾𝑡: 𝑠𝑒𝑡 𝑜𝑓 𝑖𝑛𝑑𝑖𝑐𝑒𝑠 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑖𝑛𝑔 𝑡𝑜 𝑡𝑜𝑝 𝐾 𝑠𝑐𝑜𝑟𝑒𝑠 𝑖𝑛 𝑆

𝑏𝑏𝑡: = 𝑏𝑏𝑗
𝑡, j = ൞

argmax
𝑖 ∈ 𝐾𝑡

𝑠𝑖
𝑡 , 𝐽𝑡 = 0

argmax
𝑖 ∈ 𝐽𝑡

ρ𝑖
𝑡 , 𝑂𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒



http://votchallenge.net/

https://github.com/votchallenge/vot-toolkit

Performance: VOT 2018

http://votchallenge.net/
https://github.com/votchallenge/vot-toolkit


Performance: VOT 2018



OverlapVOT-2018

Performance Analysis

VOT-2019

Tracker Overlap Failures EAO

MBSiam 0.5242 26.2737 0.2411

Dsiam 0.5089 40.0874 0.1963

SiamFC 0.5002 34.0259 0.188

SiamFC-MC 0.5121 36.9841 0.2013

SiamRPN 0.5779 17.6608 0.3827

SiamVGG 0.5254 20.4526 0.2865

SRDCF 0.4802 64.1136 0.1189

Staple 0.5244 44.0194 0.1694

UpdateNet 0.509 26.8721 0.2436

ASMS 0.4884 36.5313 0.1692

CSRDCF 0.4846 23.5731 0.2561

DCFNet 0.4647 35.2015 0.1825

DeepCSRDCF 0.4827 19.0067 0.2926

DSST 0.3895 95.5587 0.0788

ECO 0.4758 17.6628 0.2805

FoT 0.3901 61.5017 0.1299

KCF 0.444 50.0994 0.1349

L1APG 0.4209 129.5924 0.0693

MIL 0.3847 64.3029 0.1183

RAnet 0.4419 47.4719 0.1415

Tracker Overlap Failures EAO

NCC 0.4636 173.0405 0.0846

SiamFC-MC 0.5093 53.6017 0.1845

SiamFCOSP 0.5008 71.7348 0.1707

SiamMask 0.5907 29.3580 0.2856

SiamRPNX 0.5190 35.7638 0.2237

RSiamFC 0.4659 58.7354 0.1627

RankingT 0.5241 22.5801 0.2698

DPT 0.4832 60.1490 0.1587

FSC2F 0.4711 48.5677 0.1850

CSRDCF 0.4916 40.7859 0.2014

KCF 0.4377 78.3864 0.1135

MIL 0.3884 78.6186 0.1201

Struck 0.4120 100.9718 0.0963

SSRCCOT 0.4895 33.2756 0.2330

ASMS 0.4731 55.2126 0.1595
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Effect of Parameter

Overlap: The IoU Score 𝜃: Threshold on combined score 



Visual Results



Conclusion

• End to end training on combined image and motion features

Future Work

• Motion and Appearance are Complementary Information

• SiamFC: Appearance based Tracking Score

• LiteFlowNet: Dense Optical Flow Estimation

• Proposed an Ensemble of Two Approaches
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