
ȴɇɍɔɖ ɒɋɘɔɊɔɈ 
ɗɋɉɒɋɓɘɆɜɎɎ ɈɎɊɋɔ 

ȪɋɓɎɗ ȷəɒɎɓ 

Video Group 
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CS MSU Graphics & Media Lab (Video Group)   
 www.compression.ru/video/  

Only for 
Maxus J 

ȷɔɊɋɖɌɆɓɎɋ 

Â ȨɈɋɊɋɓɎɋ 

Â ȷɋɉɒɋɓɘɆɜɎɥ ɎɍɔɇɖɆɌɋɓɎɏ 

Â ȷɋɉɒɋɓɘɆɜɎɥ ɈɎɊɋɔ 

Â Video Segmentation by Tracking Regions 

Â Hierarchical Graph-Based Video Segmentation 
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ȨɈɋɊɋɓɎɋ 

ȷɋɉɒɋɓɘɆɜɎɥ ɎɍɔɇɖɆɌɋɓɎɥ ð ɈɡɊɋɑɋɓɎɋ 
ɖɋɉɎɔɓɔɈ, ɗɔɔɘɈɋɘɗɘɈəɤɟɎɛ ɔɇɠɋɐɘɆɒ 

3 Matthias Grundmann, Vivek Kwatra, Mei Han, Irfan  Essa, ñEfficient 
Hierarchical Graph-Based Video Segmentationò, CVPR 2010 

http://www.compression.ru/video/
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ȵɖɎɒɋɓɋɓɎɥ 

Ȱɔɒɕɢɤɘɋɖɓɔɋ ɍɖɋɓɎɋ: 

Â ȶɆɗɕɔɍɓɆɈɆɓɎɋ ɊɈɎɌɋɓɎɥ 

Â ȷɑɋɌɋɓɎɋ ɍɆ ɔɇɠɋɐɘɆɒɎ 

Â ȮɍɈɑɋɝɋɓɎɋ ɎɓɚɔɖɒɆɜɎɎ Ɏɍ ɎɍɔɇɖɆɌɋɓɎɏ 

 

ȨɎɊɋɔ: 

Â ȷɔɍɊɆɓɎɋ ɐɆɖɘ ɉɑəɇɎɓɡ 

Â ȹɊɆɑɋɓɎɋ ɔɇɠɋɐɘɔɈ 
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ȮɍɔɇɖɆɌɋɓɎɋ Ÿ ɈɎɊɋɔ 

ȳɋɑɢɍɥ ɕɖɎɒɋɓɥɘɢ ɒɋɘɔɊɡ Ɋɑɥ ɗɋɉɒɋɓɘɆɜɎɎ 
ɎɍɔɇɖɆɌɋɓɎɏ ɐ ɐɆɌɊɔɒə ɐɆɊɖə ɈɎɊɋɔ: 

Â ȷɑɔɌɓɔ əɗɘɆɓɔɈɎɘɢ ɗɈɥɍɢ ɒɋɌɊə 
ɗɋɉɒɋɓɘɆɒɎ ɔɘ ɐɆɊɖɆ ɐ ɐɆɊɖə 

Â ȷɋɉɒɋɓɘɡ ɇəɊəɘ ɊɖɔɌɆɘɢ 

Â Ȩ ɈɎɊɋɔ ɎɓɚɔɖɒɆɜɎɎ ɉɔɖɆɍɊɔ ɇɔɑɢɞɋ, ɝɋɒ 
Ɉ ɔɊɓɔɒ ɐɆɊɖɋ ð ɋɋ ɓɆɊɔ ɎɗɕɔɑɢɍɔɈɆɘɢ! 
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ȷɔɊɋɖɌɆɓɎɋ 

Â ȨɈɋɊɋɓɎɋ 

Â ȷɋɉɒɋɓɘɆɜɎɥ ɎɍɔɇɖɆɌɋɓɎɏ 

Â ȷɋɉɒɋɓɘɆɜɎɥ ɈɎɊɋɔ 

Â Video Segmentation by Tracking Regions 

Â Hierarchical Graph-Based Video Segmentation 
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Mean Shift 

 ȦɑɉɔɖɎɘɒ Ɏɟɋɘ ɑɔɐɆɑɢɓɡɋ ɒɆɐɗɎɒəɒɡ 
ɕɑɔɘɓɔɗɘɎ Ɉ ɕɔɑɋ ɗɈɔɏɗɘɈ ɎɍɔɇɖɆɌɋɓɎɥ 
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ȮɍɔɇɖɆɌɋɓɎɋ 
 ȵɔɑɋ ɗɈɔɏɗɘɈ 
(ɜɈɋɘ Ɉ Luv ɕɖɔɗɘɖɆɓɗɘɈɋ) 

ȮɗɘɔɝɓɎɐ: www.cs.unc.edu/~lazebnik  
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Mean Shift 

8 
ȮɗɘɔɝɓɎɐ: Y. Ukrainitz, B. Sarel 
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Mean Shift 
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Mean Shift 
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Mean Shift 
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Mean Shift 

 ȰɑɆɗɘɋɖ: ɘɔɝɐɎ, ɗɊɈɎɉ ɗɖɋɊɓɋɉɔ 
Ɋɑɥ ɐɔɘɔɖɡɛ ɕɖɎɈɔɊɎɘ ɐ ɔɊɓɔɏ Ɏ ɘɔɏ Ɍɋ 
ɒɔɊɋ ɖɆɗɕɖɋɊɋɑɋɓɎɥ 

12 
ȮɗɘɔɝɓɎɐ: Y. Ukrainitz, B. Sarel 
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Mean Shift 
ȶɋɍəɑɢɘɆɘɡ 

13 
ȮɗɘɔɝɓɎɐ: http://www.caip.rutgers.edu/~comanici  
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Mean Shift 
ȮɘɔɉɎ 

Â ȵɑɤɗɡ: 

Â ȳɋ ɊɋɑɆɋɘɗɥ ɕɖɋɊɕɔɑɔɌɋɓɎɏ ɔ ɚɔɖɒɋ ɐɑɆɗɘɋɖɔɈ 
Ɏ ɚɔɖɒɋ ɖɆɗɕɖɋɊɋɑɋɓɎɥ 

Â ȽɎɗɑɔ ɐɑɆɗɘɋɖɔɈ ɔɕɖɋɊɋɑɥɋɘɗɥ ɆɈɘɔɒɆɘɎɝɋɗɐɎ 

Â ȲɎɓəɗɡ: 

Â Ȩɡɇɔɖ ɕɆɖɆɒɋɘɖɔɈ ɥɊɖɔɈɔɏ ɚəɓɐɜɎɎ 
ɓɋɘɖɎɈɎɆɑɋɓ, Ɏ ɔɘ ɓɎɛ ɔɝɋɓɢ ɗɎɑɢɓɔ ɍɆɈɎɗɎɘ 
ɖɋɍəɑɢɘɆɘ ɗɋɉɒɋɓɘɆɜɎɎ 

Â ȨɡɝɎɗɑɎɘɋɑɢɓɔ ɗɑɔɌɓɡɏ ɒɋɘɔɊ 
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ȲɋɘɔɊ ɉɖɆɚɔɈ 

ȮɍɔɇɖɆɌɋɓɎɋ ð ɈɍɈɋɞɋɓɓɡɏ 
ɓɋɔɖɎɋɓɘɎɖɔɈɆɓɓɡɏ ɉɖɆɚ 

Â ȨɋɖɞɎɓɡ ɉɖɆɚɆ ð ɕɎɐɗɋɑɎ 

Â ȶɋɇɖɆ ð ɗɈɥɍɎ ɒɋɌɊə ɗɔɗɋɊɓɎɒɎ ɕɎɐɗɋɑɥɒɎ 

Â Ȩɋɗ ɖɋɇɋɖ ɕɖɔɕɔɖɜɎɔɓɆɑɋɓ çɕɔɛɔɌɋɗɘɎè 
ɕɎɐɗɋɑɋɏ 

ȰɖɎɘɋɖɎɎ çɕɔɛɔɌɋɗɘɎè 

ÂȶɆɗɗɘɔɥɓɎɋ 

ÂɅɖɐɔɗɘɢ 
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ÂȼɈɋɘ 

ÂȸɋɐɗɘəɖɆ 
 

ȮɗɘɔɝɓɎɐ: Ȧ. ȰɔɓəɞɎɓ, çȲɋɘɔɊɡ ɗɋɉɒɋɓɘɆɜɎɎ ɎɍɔɇɖɆɌɋɓɎɏè 
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ȲɋɘɔɊ ɉɖɆɚɔɈ 

ȶɆɍɖɋɍ ɉɖɆɚɆ G=(V,E): 

Â ȳɋɕɋɖɋɗɋɐɆɤɟɎɋɗɥ ɕɔɊɒɓɔɌɋɗɘɈɆ ɈɋɖɞɎɓ 
A Ɏ B Ɏɍ V 

Â ȹɊɆɑɥɋɒ Ɉɗɋ ɖɋɇɖɆ, ɗɈɥɍɡɈɆɤɟɎɋ A Ɏ B 

 

 

Â ȶɆɍɖɋɍ ɉɖɆɚɆ ɕɖɋɈɖɆɟɆɋɘ ɉɖɆɚ Ɉ ɊɈɆ 
ɓɋɗɈɥɍɆɓɓɡɛ Ɋɖəɉ ɗ Ɋɖəɉɔɒ ɕɔɊɉɖɆɚɆ 

16 
ȮɗɘɔɝɓɎɐ: Ȧ. ȰɔɓəɞɎɓ, çȲɋɘɔɊɡ ɗɋɉɒɋɓɘɆɜɎɎ ɎɍɔɇɖɆɌɋɓɎɏè 
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ȲɋɘɔɊ ɉɖɆɚɔɈ (1 Ɏɍ 2) 

ȫɗɑɎ ɒɓɔɌɋɗɘɈɆ A Ɏ B ɓɋ ɍɆɊɆɓɡ ɍɆɖɆɓɋɋ, 

ɖɆɍɖɋɍɆɘɢ ɉɖɆɚ ɒɔɌɓɔ ɕɔ-ɖɆɍɓɔɒə: 

Â ȲɎɓɎɒɆɑɢɓɡɏ ɖɆɍɖɋɍ: ɗəɒɒɆ ɈɋɗɔɈ əɊɆɑɋɓɓɡɛ 
ɖɋɇɋɖ ɒɎɓɎɒɆɑɢɓɆ 

17 
ȮɗɘɔɝɓɎɐ: Ȧ. ȰɔɓəɞɎɓ, çȲɋɘɔɊɡ ɗɋɉɒɋɓɘɆɜɎɎ ɎɍɔɇɖɆɌɋɓɎɏè 
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ȲɋɘɔɊ ɉɖɆɚɔɈ (2 Ɏɍ 2) 

ȫɗɑɎ ɒɓɔɌɋɗɘɈɆ A Ɏ B ɓɋ ɍɆɊɆɓɡ ɍɆɖɆɓɋɋ, 

ɖɆɍɖɋɍɆɘɢ ɉɖɆɚ ɒɔɌɓɔ ɕɔ-ɖɆɍɓɔɒə: 

Â ȳɔɖɒɆɑɎɍɔɈɆɓɓɡɏ ɖɆɍɖɋɍ: ɉɖəɕɕɡ ɈɋɖɞɎɓ 
ɓɔɖɒɎɖəɤɘɗɥ ɓɆ çɔɇɠɋɒè, ɍɆɓɎɒɆɋɒɡɏ ɎɒɎ 
Ɉ ɉɖɆɚɋ 

 

 
 

Â ȲɎɓɎɒɆɑɢɓɡɏ ɓɔɖɒɆɑɎɍɔɈɆɓɓɡɏ: ɈɋɑɎɝɎɓɆ Ncut 

ɒɎɓɎɒɆɑɢɓɆ 
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ȲɋɘɔɊ ɉɖɆɚɔɈ 
ȶɋɍəɑɢɘɆɘ  
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ȲɋɘɔɊ ɉɖɆɚɔɈ 
ȮɘɔɉɎ 

Â ȵɑɤɗɡ: 

Â ȻɔɖɔɞɎɋ ɖɋɍəɑɢɘɆɘɡ 

Â ȩɎɇɐɔɗɘɢ 

Â ȲɎɓəɗɡ: 

Â ȸɖɋɇəɋɘɗɥ ɒɓɔɉɔ ɕɆɒɥɘɎ 

Â ȨɡɝɎɗɑɎɘɋɑɢɓɆɥ ɗɑɔɌɓɔɗɘɢ 

Â Ȩ ɗɑəɝɆɋ ɓɔɖɒɆɑɎɍɔɈɆɓɓɔɉɔ ɖɆɍɖɋɍɆ ɗɘɖɋɒɎɘɗɥ 
ɐ ɖɆɈɓɡɒ ɗɋɉɒɋɓɘɆɒ 
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ȷɔɊɋɖɌɆɓɎɋ 

Â ȨɈɋɊɋɓɎɋ 

Â ȷɋɉɒɋɓɘɆɜɎɥ ɎɍɔɇɖɆɌɋɓɎɏ 

Â ȷɋɉɒɋɓɘɆɜɎɥ ɈɎɊɋɔ 

Â Video Segmentation by Tracking Regions 

Â Hierarchical Graph-Based Video Segmentation 
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ȷɋɉɒɋɓɘɆɜɎɥ ɈɎɊɋɔ 

Ȩɗɋ ɆɑɉɔɖɎɘɒɡ ɗɓɆɝɆɑɆ ɗɋɉɒɋɓɘɎɖəɤɘ 
ɔɘɊɋɑɢɓɡɋ ɐɆɊɖɡ 

 

22 Liu Siying, ñVideo Segmentation: Temporally-constrained 
Graph-based Optimizationò, 2010 

http://www.compression.ru/video/


CS MSU Graphics & Media Lab (Video Group)   
 www.compression.ru/video/  

Only for 
Maxus J 

Spatial grouping approaches 

23 Liu Siying, ñVideo Segmentation: Temporally-constrained 
Graph-based Optimizationò, 2010 
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24 Liu Siying, ñVideo Segmentation: Temporally-constrained 
Graph-based Optimizationò, 2010 
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25 Liu Siying, ñVideo Segmentation: Temporally-constrained 
Graph-based Optimizationò, 2010 
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ȷɔɊɋɖɌɆɓɎɋ 

Â ȨɈɋɊɋɓɎɋ 

Â ȷɋɉɒɋɓɘɆɜɎɥ ɎɍɔɇɖɆɌɋɓɎɏ 

Â ȷɋɉɒɋɓɘɆɜɎɥ ɈɎɊɋɔ 

Â Video Segmentation by Tracking 
Regions  

Â Hierarchical Graph-Based Video Segmentation 
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Tracking Regions 
ȦɑɉɔɖɎɘɒ 

1. ȰɆɌɊɡɏ ɐɆɊɖ ɗɋɉɒɋɓɘɎɖəɋɘɗɥ ɓɋɍɆɈɎɗɎɒɔ 
(ɓɆɕɖɎɒɋɖ, mean shift)  

2. ȷɋɉɒɋɓɘɡ ɐɆɌɊɔɏ ɕɆɖɡ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɡɛ 
ɐɆɊɖɔɈ ɗɔɔɘɓɔɗɥɘɗɥ ɒɋɌɊə ɗɔɇɔɏ 

3. ȩɖɆɓɎɜɡ ɕɆɖ ɗɋɉɒɋɓɘɔɈ ɗɔɔɘɓɔɗɥɘɗɥ 
ɗ ɕɔɒɔɟɢɤ CDTW (cyclic dynamic-time warping)  

4. ȵɔɑəɝɋɓɓɡɋ ɕɆɖɡ ɗɋɉɒɋɓɘɔɈ Ɏɍ Ɉɗɋɉɔ 
ɈɎɊɋɔ ɐɑɆɗɘɋɖɎɍəɤɘɗɥ 

27 William Brendel, Sinisa Todorovic ñVideo Object Segmentation by 
Tracking Regionsò, ICCV 2009 
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Tracking Regions 
ȦɑɉɔɖɎɘɒ 

28 William Brendel, Sinisa Todorovic ñVideo Object Segmentation by 
Tracking Regionsò, ICCV 2009 
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