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Introduction 
• This proposal is a re-submitted version of JCTVC-L0049 

• Follow-up to K0248 and K0116 in the 11th JCTVC meeting in Shanghai 
• Both proposed tile based independently decodable regions 
• Concept was well supported and recognized as useful 
• Simulation results are provided to address concerns about potential performance impact  

• Independently decodable region is a useful feature for many video applications, 
especially on mobile 
• Frame compatible 3D video to 2D-only display 
• Multi-point video conference system 
• ClassX Mobile, an e-learning system from Stanford, allows users to pan/zoom into a 

portion of the video 

• Goal: to provide better coding feature support in HEVC 
• reduced complexity and power consumption on mobile devices 
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Independently decodable region and tiles 

• Tile is a natural choice for independently decodable region 
support  
• Tiles are independently decodable units 
• Tiles are similarly shaped as independently decodable region 

 
 
 

 

 

 

• Only two tiles on the left needed to display the region 

• But, in the current HEVC spec, all tiles must be decoded for 
decoding of future pictures  

• Proposal: to constrain the range of MCP and to signal such 
constraint in the bitstream to enable independently decodable 
region 

independently 
decodable region 
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• MCP cannot be based on samples outside of the tiles 
containing the independently decodable region 

 

 

 

 

 

 

• Additionally, MCP cannot be based on samples within a 
4-pixel-wide band on the boundary between 
independently-decodable-region tiles and non-
independently-decodable-region tiles   
• If loop_filter_across_tiles_enabled_flag = 1 

• Any deviation of sample values from correctly decoded 
values is contained within the 4-sample-wide band 

MCP range constraints 
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Proposed SEI message 

tile_section () { Descriptor 

 num_tile_sections ue(v) 

for( i = 0; i < num_tile_sections; i++ ) { 

 num_tiles_in_section_minus1[ i ] ue(v) 

 for( j = 0; j <= num_tiles_in_section_minus1[ i ]; j++ ) 

   tile_index[ i ][ j ]  ue(v)  

      tile_section_exact_match_flag[i] u(1) 

 } 

} 
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Proposed semantics 

• num_tile_sections specifies the number of tile sections in the 
picture. num_ tile_sections shall be in the range of 0 to 
(num_tile_columns_minus1 + 1) * (num_tile_rows_minus1 + 1), 
inclusive. If num_ tile_sections is not present, it is inferred to be 0.  

• num_tiles_in_ section_minus1[ i ] plus 1 specifies the number of 
tiles in the i-th tile section. num_tiles_in_ section_minus1[ i ]  shall 
be in the range of 0 to (num_tile_columns_minus1 + 1) * 
(num_tile_rows_minus1 + 1) − 1, inclusive.  

• tile_index[ i ] [ j ] specifies the index of the j-th tile in the i-th tile 
section in the picture. tile_index[ i ] [ j ] shall be in the range of 0 to 
(num_tile_columns_minus1 + 1) * (num_tile_rows_minus1 + 1) − 1, 
inclusive. The index values of the tiles in a picture are assigned by 
starting from 0 in the top left corner, and incrementing by 1 following 
the raster scan order. 

• tile_section_exact_match_flag[ i ] indicates whether decoding only 
the i-th tile section produces reconstructed samples that are exactly 
the same as decoding the entire picture. 
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MCP restriction implementation 

• Implementation based on HM8.1 

• Test sequences:  

• HEVC sequences: class A and class B 

• Frame packed sequence generated from 

Poznan_Hall2  

• Two horizontal tiles, equal size 

• RA and LDB CTC:  

• LFCrossTileBoundaryFlag = 0, 0-pixel band 

• LFCrossTileBoundaryFlag = 1, 4-pixel band 
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Performance impact 

• Average rate increase 1.4% with MCP restriction, 
LFCrossTileBoundaryFlag = 0 
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Performance impact 

• Average rate increase 2.5% with MCP restriction, 
LFCrossTileBoundaryFlag = 1 
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Performance impact 

• Rate increase 1.02% with MCP restriction for frame 
compatible sequence Poznan_Hall2.  
• LFCrossTileBoundaryFlag = 0 

Original MFC Poznan_Hall2 Reconstruction w/ MCP restriction  

• No visual coding artifacts observed. 
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Conclusion 

• Proposed to add independently decodable region 

coding support in HEVC 

• Independently decodable region has many use cases 

• Especially useful for mobile devices 

• Discussed appropriate MCP range constraint at 

encoder that can limit the decoding error  

• Proposed to use tile section SEI to signal the MCP 

range constraint 

• Recommend to adopt tile section as a new SEI 

message 


