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Introduction

● Motivation
○ Real-time multi-person pedestrain tracking
○ Visual analysis, automatic driving, robotics

● Problem
○ Detect multiple people
○ Keep tracking each of them
○ Deel with occulsion, large appearance changes

● Solution
○ Track by detection
○ Multiple template data association
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Survey

● Single Object Tracking
○ High Performance Visual Tracking with Siamese Region Proposal Network

■ Bo Li, Junjie Yan, Wei Wu, Zheng Zhu, Xiaolin Hu, CVPR2018
○ Learning Multi-Domain Convolutional Neural Networks for Visual Tracking

■ Hyeonseob Nam, Bohyung Han CVPR2016
● Multi Object Tracking

○ Online Multi-Object Tracking with Dual Matching Attention Networks
■ Ji Zhu, Hua Yang, Nian Liu, Minyoung Kim, Wenjun Zhang, and Ming-Hsuan 

Yang, ECCV2018
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Survey 1/3
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High Performance Visual Tracking with Siamese Region Proposal Network 
(CVPR 2018)

Bo Li1,2, Junjie Yan3, Wei Wu1, Zheng Zhu1,4,5, Xiaolin Hu3

1 SenseTime Group Limited 2 Beihang University 3 Tsinghua University
4 Institute of Automation, Chinese Academy of Sciences

5 University of Chinese Academy of Sciences



High Performance Visual Tracking with Siamese 
Region Proposal Network (SiameseRPN)

● The Siamese Twins - Chang and Eng, 1829 from Thailand
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Siamese Network & Region Proposal Network
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Siamese RPN Network
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Training

● Data Set
○ Youtube-BB Dataset
○ ILSVRC Video Object Detection Dataset

● Training Scheme: End-to-End
● Losses:

○ Classification: Cross Entropy
○ Regression: Smooth L1 Loss
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Inference

● Template Selection
○ 1st frame template is used and 

fixed for the rest
● Proposal Selection

○ Discard proposals too far away
○ Re-Rank by Cosine window + 

scale penalty

   p = 

● Running Speed: 160 FPS
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Results: Visual Object Tracking (VOT) Challenge
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Results: Object Tracking Benchmark (OTB100)
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Survey 2/3
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Learning Multi-Domain Convolutional Neural Networks for Visual Tracking 
(CVPR2016)

Hyeonseob Nam, Bohyung Han
Dept. of Computer Science and Engineering, POSTECH, Korea



Learning Multi-Domain Convolutional Neural 
Networks for Visual Tracking (MD-Net)

● Multi-Object Tracking Formulation
○ detection + tracking + data association
○ 1. for new detection box, apply a signle object tracker
○ 2. for unreliable tracker, associate a detection box using previous results
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Training

● Dataset
○ VOT2014, OTB

● Training Scheme: Offline Pretraining + Online training (at inference)
● Losses:

○ Cross entropy loss
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Offline Pre-Training
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Offline Pre-Training
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Offline Pre-Training
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Inference - Online Training
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● Discard all offline fc6’s
● Reinitialize a new fc6 for current video
● Weight update (fc4-fc6) only when:

○ x* drops below 0.5
○ every 10 frames

● Bounding Box Regression 
○ Only trained on first test frame
○ Run on other frames

● Hard Mini-batch mining
○ M+ positive examples
○ Top M

h
- hard negative examples drawn from M- negative examples (M- >> M

h
- )

● Running Speed: ~50 FPS



Results - OTB50/100
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Results - VOT 2014
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Results - VOT 2014
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Real Time MD-Net  (I. Jung, J. Son, M. Baek, and B. Han. Real-time mdnet. In 
ECCV, 2018.)
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Survey 3/3
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Online Multi-Object Tracking with Dual Matching Attention Networks 
(ECCV2018)

Ji Zhu1,2, Hua Yang1, Nian Liu3, Minyoung Kim4, Wenjun Zhang1, and Ming-Hsuan Yang5,6 

1Shanghai Jiao Tong University 2Visbody Inc 
3Northwestern Polytechnical University 4Massachusetts Institute of Technology 

5University of California, Merced 6Google Inc



Online Multi-Object Tracking with Dual Matching 
Attention Networks

● Multi-Object Tracking Formulation
○ Detection + tracking + data association
○ 1. For new detection box, apply a single object tracker
○ 2. For unreliable trackers, associate this tracker with a new detection result
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Spatial-Temporal Attention Association Network

7x7x2048 => 1x1x2048
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Results: Attention Results
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Results: Multi Object Tracking Results



29

Conclusion

Real-Time Template Update Uniform Aritecture Multi-Person

MD-Net No Yes Yes No

SiamRPN Yes No Yes No

DMA Net No Yes No Yes

Ours Yes Yes Yes Yes


