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Summary

• Introduction to detection and tracking

• Popular detection method : YOLO

• Introduction to siamese networks : SiamFC

• Detection and tracking method : DeepSort

• Tracking and segmentation method : SiamMask

• US applications :

• COSD-NN

• Siam-U-Net

• Conclusion
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Deep learning and tracking

• Detection : detect an object in a 
frame

• Two levels of object tracking :
• Single Object Tracking(SOT)
• Multiple Object Tracking(MOT).

• Challenges :
• Occlusion
• Variation in viewpoints
• Non stationary data
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YOLOv4: Optimal Speed and Accuracy of Object Detection

• We have 3 apparent blocks, after the input image:
• Backbone
• Neck
• Head : Dense Prediction
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Yolov4 - Architecture

• Locate bounding boxes

• Classify what’s inside each box

• T same process as in 
YOLOv3. The network detects 
the bounding box coordinates 
(x,y,w,h) as well as the 
confidence score for a class.
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• Add extra layers between the 
backbone and the head (dense 
prediction block).

• Combine relevant features for 
detection

• A deep neural 
network composed mainly of 
convolution layers.

• Main objective is to extract the 
essential features 

• The YoloV4 backbone 
architecture is composed of 
three parts:

• Bag of freebies
• Bag of specials
• CSPDarknet53

Backbone Neck Head
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Results 6

• YOLOv4 runs twice faster than 
EfficientDet with comparable 
performance. 

• Improves YOLOv3’s AP and FPS by 
10% and 12%, respectively.

Bochkovskiy, Alexey Wang, Chien Yao Liao, Hong Yuan Mark



Fully-convolutional siamese networks for object tracking 7

• Two inputs different size :
• Smaller (z : target)
• Bigger (x: search area)

• Cross-correlation layer : 
computes the similarity at all 
translated sub windows on a 
dense grid in a single evaluation

• Output is a score map

Bertinetto, Luca Valmadre, Jack Henriques, João F. Vedaldi, 
Andrea Torr, Philip H.S.
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• Dataset build by extracting two
patches with different amount of 
context for every labelled object. 
Then resized to 127x127 and 
255x255.

• Pick random video and random
pair of frames within the video

• Mean of logistic loss over all 
positions

Training pairs extracted from the same video

• SiamFC : training

Bertinetto, Luca Valmadre, Jack Henriques, João F. Vedaldi, 
Andrea Torr, Philip H.S.



SiamFC : traking pipeline 9

• Activation for the exemplar z 
only computed for the first 
frame

• Subwindow of x with max 
similarity sets the new location

• No update of target
representation

• No bbox regression
• No fine-tuning > fast
• Tricks :

• Pyramid of 3 scales
• Cosine window to penalize

large displacements

Bertinetto, Luca Valmadre, Jack Henriques, João F. Vedaldi, 
Andrea Torr, Philip H.S.



SiamFc : Evaluation 10

• At 1fps, the best tracker is almost 2 orders of magnitude slower than SiamFc with 86 fps
• state of the art for general trackets (VOT-15)
• None among the top 15 trackers operate above 20 fps

Bertinetto, Luca Valmadre, Jack Henriques, João F. Vedaldi, 
Andrea Torr, Philip H.S.



Simple online and realtime tracking with a deep association metric

• Improvement of Simple Online Realtime Tracking (SORT)
• SORT comprises of 4 core components
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DeepSort

• DeepSort adds a pre-trained neural net to generate features for objects
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DeepSort : Results 13

Wojke, Nicolai Bewley, Alex Paulus, Dietrich

• In comparison to SORT, ID switches reduce from 1423 to 781. This is a decrease of 

approximately 45%.



Fast online object tracking and segmentation: A unifying approach 14

• Visual object tracking

• Semi supervised object

segmentation

• In real time

Wang, Qiang Zhang, Li Bertinetto, Luca Hu, Weiming
Torr, Philip H.S.



• Basic Idea 15

• Fully-convolutional Siamese

architecture 

• Agnostic to the siamese fully

convolutional method

• 3 tasks :

1. Learn measure of similarity 
between the target object and 
multiple candidates in a sliding 
window

2. Bounding box regression using a 
Region Proposal Network

3. Class agnostic binary
segmentation

Fully-convolutional Siamese architecture

Wang, Qiang Zhang, Li Bertinetto, Luca Hu, Weiming
Torr, Philip H.S.



• Method – Network setup 16

• 2 variants

• SiamFC (2 branch) 

• SiamRPN (3 branch)

Wang, Qiang Zhang, Li Bertinetto, Luca Hu, Weiming
Torr, Philip H.S.



Modifiez le style du titre 17Evaluation

Datasets : 
Benchmarks for the evaluation of the object tracking 
task: VOT2016 & VOT-2018 
Benchmarks for Video Object Segmentation: DAVIS-
2016, DAVIS-2017 and YouTube-VOS

Wang, Qiang Zhang, Li Bertinetto, Luca Hu, Weiming
Torr, Philip H.S.



• Results 18

Failure cases: motion blur and 

“non-object” instance.
Qualitative results of SiamMask for sequences belonging to both 

object tracking and video object segmentation benchmarks.

Wang, Qiang Zhang, Li Bertinetto, Luca Hu, Weiming
Torr, Philip H.S.



• Siam-U-Net: encoder-decoder siamese network for knee cartilage 
tracking in ultrasound images 

19

Matteo Dunnhofer ∗, Maria Antico , Fumio Sasazawa , , Yu Takeda , Saskia 
Camps , Niki Martinel , Christian Micheloni , Gustavo Carneiro i , Davide 
Fontanarosa



Modifiez le style du titre 20Evaluation
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Cascaded one-shot deformable convolutional neural networks: Developing a deep learning 
model for respiratory motion estimation in ultrasound sequences
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Method – Network setup 22

• Procedure of the unsupervised training strategy:
• For an image randomly selected from an ultrasound sequence
• blurring is firstly applied to suppress noise for corner point detection
• Data augmentation and combination with an image from a random timestamp simulate the 

perturbation of respiratory motion
• one point is selected randomly as pseudo tracking target for network training
• The initial image is regarded as template image and the processed image as instance image. 

Fei Liu , Dan Liu  , Jie Tian , Xiaoyan Xie , Xin Yang  , Kun Wang 



Modifiez le style du titre 23Evaluation
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Results 24
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Conclusion

 Fast evolving field
 Tracking in US images is tricky
 Need for data
 Test Yolo and Siamese NN 
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