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Introduction

Video Object Segmentation
Goal: extracting foreground objects from video clips.

Application:
◎ video summarization/editing
◎ object tracking
◎ video action detection[3][4]

◎ autonomous driving
◎ etc…

Figure 1.  separating foreground object(s) from the background 
region of a video[5]
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Data Preprocess

Data

DAVIS 2016[2]

Densely Annotated VIdeo Segmentation

◎ 50 full HD video sequences
> 3GB

◎ pixel-accurate ground-truth data 
provided for every video frame

◎ Contain occlusions, fast-motion, 
non-linear deformation and 
motion-blur

Figure 2. Sample images in DAVIS-2016 with 
annotation.[2]
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Figure 3.  Image Sequence Data in DAVIS-2016.[2]
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Data Preprocess

1. video <-> image

480p        854x480x3

2. Data augmentation:

Flip and Crop

3. Train set vs. test set:
a. Train set 30 video sequences
b. Test set 20 video sequences

Flip

Crop



Model Construction

● Model:

One-Shot VOS

○ Reasons: 
■ Simpler: GPU limitation & easy to 

implement
■ Faster: One-Shot
■ Good result: ~80% in paper

● Model Structure
○ Parent network + Finetune (Transfer learning)
○ Two branch: Foreground & Contour
○ Loss function: imbalanced version of binary 

pixel-wise cross-entropy



Model Evaluation

● Visual evaluation:

Good Result

Bad Result

Possible reason: common object in pre-trained model <- already good 

Not common and hard to learn     <- improve not so large

frame 0 frame 19     frame 38  

frame 0 frame 19     frame 38  



Model Evaluation

● Visual evaluation:(more)

Good Result

Bad Result

Possible reason: common object in pre-trained model <- already good 

      Fast, high motion   <- improve not so large

frame 0 frame 19     frame 38  

frame 0 frame 19     frame 38  



Model Evaluation

● Numerical evaluation:
○ Region similarity (avg): 76.4%     paper: 79.8%
○ Contour accuracy(avg): 78.2%     paper: 80.6%
○ Temporal stability(avg): 34.5        paper: 37.6
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System Design
◎ Aims:

○ To support previewing uploaded video with segmented foreground object.
◎ Expected outcome: 

○ Separate foreground objects with larger than 80% overlapping with 
ground-truth on average

○ Provide API for video website and simple web front-end for demo

model video

front-end

Upload interface

Demo window

preprocess

Segmented 
label Video rendering

pr
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riginal im
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back-end API Environment:
TensorFlow 1.14,
CUDA 9.2,
CUDNN 7.2.1,
OpenCV 3.4.3,
FFmpeg

API: Flask
Front-end: 
    django
    video js/D3.jsFigure 5.  Simple overview diagram of system

cache



1. Django Framework

2. D3.js / Video.js / Jquery.js …

3. Frontend / Backend Interaction Design

4. Django / Flask API Interaction Design
(request.post method)
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Web Interface
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Web Interface
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Web Interface



14

Web Interface
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Web Interface
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Web Interface
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Visualization
Data:
Obtain the position information (x, y) of the 
target object in each frame of the rendered 
video, including the midpoint position, 
upper left corner position, upper right 
corner position, lower left corner position, 
and lower right corner position of the 
object’s rectangular frame.

3D scatter plot:

◎ Describe the overall offset of the 
position coordinates of the object 
we are tracking, corresponding to 
the motion trajectory of the object 
in the video. 

◎ x-axis and y-axis represent the 
horizontal and vertical coordinates 
of the object.

◎ z-axis represents time, in unit of 
each frame
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Visualization

First Video:  Car-turn.mp4
Relatively steady object motion trajectory

https://docs.google.com/file/d/1Sa8oiwKmkJCymkB1Zha0I7Y7cGIFJSLj/preview
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Visualization
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Visualization

Second Video:  Goat.mp4
Relatively unstable object motion trajectory

https://docs.google.com/file/d/1b0ixOeImbKMdVjnI4klt6eiC3iD0dnPb/preview
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Visualization
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Final Results

https://docs.google.com/file/d/1qqHiS3IsxHpaExO3RFjyiHRsiI0hcins/preview
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Thank you !


