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Key concepts for ROI RPR
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Example: RPR and ROI RPR in single layer low-delay P
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POC 0 1 2 3 4 5 6 7 8 9 10

1920x10801920x1080 1280x720 960x540RPR RPRROI RPR



Proposal: ROI Window
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ROI RPR Design
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ROI RPR Design
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ROI RPR with Constraints 1 and 2

AHG8: Support of ROI RPR



ROI RPR with Constraints 2 Only
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ROI RPR and Spatial Scalability
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scale = 1

HELO

WBLO

HBLO

HEL

WEL

HBL

WBL

A

scale < 1

B

scale > 1

C

ROI scalability support

WELO



ROI Syntax: SPS and Picture Header
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Proposed ROI syntax (1): ROI window list in SPS
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ROI window list in sequence parameter set RBSP syntax

•

•

seq_parameter_set_rbsp( ) { Descriptor

…

if( ref_pic_resampling_enabled_flag ) {

sps_rpr_roi_window_present_flag u(1)

if( sps_rpr_roi_window_present_flag ) {

num_candidate_roi_windows_minus1 ue(v)

for( i = 0; i  <=  num_candidate_roi_windows_minus1; i++ ) {

roi_offset_prec_shift[ i ] ue(v)

roi_offset_list[ i ][ 0 ]   /*left         */ ue(v)

roi_offset_list[ i ][ 1 ]   /*right      */ ue(v)

roi_offset_list[ i ][ 2 ]   /*top        */ ue(v)

roi_offset_list[ i ][ 3 ]   /*bottom  */ ue(v)

}

}

}



Proposed ROI Syntax (2): ROI window signaling PH and SH

picture_header_rbsp( ) { Descriptor

… u(1)

if(sps_rpr_roi_window_present_flag ) {

pic_rpr_roi_window_enabled_flag u(1)

if( pic_rpr_roi_window_enabled_flag ) {

pic_num_curr_ref_pairs_minus1 ue(v)

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

curr_roi_window_present_flag[ i ] u(1)

if( curr_roi_window_present_flag[ i ]  &&  num_candidate_roi_windows_minus1 > 0 )

curr_roi_offset_idx[ i ] u(v)

ref_roi_window_present_flag[ i ] u(1)

if( ref_roi_window_present_flag[ i ]  &&  num_candidate_roi_windows_minus1 > 0 )

ref_roi_offset_idx[ i ] u(v)

}

}

…

}

slice_header( ) { Descriptor

… u(v)

if( pic_rpr_roi_window_enabled_flag )

for( i = 0; i < 2; i++ )

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

if( pic_num_curr_ref_pairs_minus1 > 0 )

slice_curr_ref_pair_idx[ i ][ j ] ue(v)

…

}
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Enabling ROI RPR when scaling ratio is equal to 1
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POC0 POC1

scale_hor=1

scale_ver=1

POC2

scale_hor=1

scale_ver=1

ROI window with scaling ratio equal to 1



Specification: Changes to decoding process
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Software Implementation
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Functionality Test (1)
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……….. ……….. ……….. ………..

SwitchPocPeriod = 0.5 sec

Org Input               ROI w/Scaling               Org Input                   ROI w/Scaling



Functionality Test (2)
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ROI with 0.5X

ROI with 1X

ROI with 2X

Input original video frame             ROI (crop and scale)



Bit Rate Overhead
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Low Delay B Main 10, 0.5X ROI offsets

Width Height L R T B SPS overhead (bits)

Class B MarketPlace 1920 1080 480 480 270 270 65

RitualDance 1920 1080 480 480 270 270 65

Cactus 1920 1080 480 480 270 270 65

BasketballDrive 1920 1080 480 480 270 270 65

BQTerrace 1920 1080 480 480 270 270 65

Class C BasketballDrill 832 480 208 208 120 120 43

BQMall 832 480 208 208 120 120 43

PartyScene 832 480 208 208 120 120 43

RaceHorses 832 480 208 208 120 120 43

Class D BasketballPass 416 240 104 104 60 60 41

BQSquare 416 240 104 104 60 60 41

BlowingBubbles 416 240 104 104 60 60 41

RaceHorses 416 240 104 104 60 60 41

ClassE FourPeople 1280 720 320 320 180 180 53

Johnny 1280 720 320 320 180 180 53

KristenAndSara 1280 720 320 320 180 180 53

ClassF BasketballDrillText 832 480 208 208 120 120 43

ArenaOfValor 1920 1080 480 480 270 270 65

SlideEditing 1280 720 320 320 180 180 53

SlideShow 1280 720 320 320 180 180 53



Scaling Ratio Constraints
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Worst Case MC Memory Constraints
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