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GrabCut DemoGrabCut Demo

Lida Huang Ph DLida Huang, Ph.D.
Senior Member of Consulting Staff

Magma Design Automation

Motivation

Automatically done, 
less Interactions
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Overview

Previous WorkPrevious Work
Graph Cut
Algorithm
Demo

StrengthStrength 
Weakness 

Implementation
Thinkings and Conclusions

Previous Works 

From SIGGRAPH2004 Lec13_grabcut.pdf
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Graph Cuts

Cost to be selected Cost to be selected 
as Backgroundas Background

Cost to be selected Cost to be selected 
as Foregroundas Foreground

Cost Cost 
between between 
PixelsPixels

Modified from SIGGRAPH2004 Lec13_grabcut.pdf

Graph Cuts

Cost to be selected Cost to be selected 
as Backgroundas Background

Cost to be selected Cost to be selected 
as Foregroundas Foreground

Cost Cost 
between between 
PixelsPixels

Modified from SIGGRAPH2004 Lec13_grabcut.pdf
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Graph Cuts

Cost to be selected Cost to be selected 
as Backgroundas Background

Cost to be selected Cost to be selected 
as Foregroundas Foreground

Cost Cost 
between between 
PixelsPixels

Modified from SIGGRAPH2004 Lec13_grabcut.pdf

Energy Model in GrabCut

Color Space (R, G, B)Color Space (R, G, B)

From SIGGRAPH2004 Lec13_grabcut.pdf

Color Distribution ParametersColor Distribution Parameters
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Gaussian Mixture Model

graphics.ethz.ch/teaching/former/seminar/handouts/Caluori_GrabCut.pdf

Algorithm

graphics.ethz.ch/teaching/former/seminar/handouts/Caluori_GrabCut.pdf
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Algorithm

graphics.ethz.ch/teaching/former/seminar/handouts/Caluori_GrabCut.pdf

Algorithm

graphics.ethz.ch/teaching/former/seminar/handouts/Caluori_GrabCut.pdf
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Good for Strong Contrast

Almost Perfect! 

Contrast still Strong, But…

Background Leaks into 
Foreground 

Maybe the tree branches…
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Simple Geometry with Perfect 
Background, Strong Contrast

kCannot Take Out 
The Background  

Why???

Review of the Algorithm

Two Types of Costs:Two Types of Costs:
Coherent Cost Smoothing
Color/Region Cost Selecting Fore/Back 
Ground

GMM k (usually 5 ~ 8) modes( y )
The Fore/Background could have k colors.

The background color could be perfectly 
fit into foreground objects. Vice versa…



2/20/2009

9

GMM Setting Rules 

K = 5 for
both

Fore K = 5
Back K = 2

5 color mode for 
Foreground

Set K = 1 in GMM
Perfectly get thePerfectly get the 
Correct Donut

1 color mode for 
Foreground
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Pascal test case: Face
Hair and part of eye
Become background

Show Time
Perfect Example 1
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Perfect Example 2

Perfect Example 3
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Perfect Example 4

Some background inside…
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Background becomes 
Foreground

Why background cannot be
separated from the object?

Foreground becomes 
Background
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Clear edge and Contrast, but…

Completely Failed
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Implementations

http://www cs cmu edu/~mohitg/segmhttp://www.cs.cmu.edu/~mohitg/segm
entation.htm
https://mywebspace.wisc.edu/pwang6/
personal/
http://research.justintalbot.org/papers/http://research.justintalbot.org/papers/
GrabCut.zip

Supporting Functions
http://www.adastral.ucl.ac.uk/~vladkolm/softhttp://www.adastral.ucl.ac.uk/ vladkolm/soft
ware.html
GNU License
MAXFLOW 

License: Research Only
An Experimental Comparison of Min-
Cut/Max-Flow Algorithms for Energy / g gy
Minimization in Computer Vision.
Yuri Boykov and Vladimir Kolmogorov. 
In IEEE Transactions on Pattern Analysis and 
Machine Intelligence, September 2004. 
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Supporting Functions

http://www torch ch/http://www.torch.ch/
Gaussian Mixture Model(GMM)
Simple C++

More compatibility 

BSD License
Free to Commercialization
Remember to advertise UC Berkeley

Chances to be integrated in the 
Inside loop of Computer Vision?

Speed Up and Improve PerformanceSpeed Up and Improve Performance
runs segmentation on water-shed super-
pixels instead of pixels.
Hardware support

GPU. Provide at least 128 threads.
Good usage of L2 cache.g

Intelligently second touch.
Hough Transform
Combined with object recognition
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Conclusion

GMM setting is very important to get aGMM setting is very important to get a 
reasonable result.
GrabCut works on the pixels, not the 
object. 
Why human could identify foregroundWhy human could identify foreground 
easily? Object recognition
Part model could provide the 
intelligence to group the pixels to speed 
up and avoid mistakes.


