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Preface

1 Purpose

The purpose of this standard is to represent information about Region of Interest
(ROI) of the user's gaze as metadata in consideration of projection. This standard
transfers more precise user ROl and provides bandwidth—optimized video
transmission through adaptive video streaming according to network environment.

2 Summary

This standard describes information about ROl of Head Mounted Display (HMD)
and user’'s gaze as sphere coordinates. Considering the projection, ROl is
represented by a 2D coordinate and a tile index which is a parallel processing
technology tool of High Efficiency Video Coding. It consists of three sections: (1)
the motivation of this standard, (2) Expected performance improvements when
applying this standard to 360-degree video communication services and (3) the
proposed standard metadata specifications including syntax and semantics.

3 Relationship to Reference Standards

The standard can use the referenced video coding standard specifications such
as the High Efficiency Video Coding (HEVC) and the Scalable High Efficiency
Video Coding (SHVC) of the Joint Collaborative Team on Video Coding (JCT-VC).
But, this standard does not directly affect to or influenced by the referenced
standard but specifies the signaling details independently.
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(Syntax and Semantics of Metadata for Information

Representation of User Gaze based Region of Interest)

360 HILI2 =2Bs3s E=FEQ BIAEE HMYs6t= Omnidirectional Media
Application Format (OMAF)E Soll MoH&E %= UCH £&, 2 T HEMOIHE
(1) MI&(Session) 22 XMYdl= 1 -

B HBHE A 9

7= 2(high—-level syntax) ZT2E=2S &
Cl@ E=9 SEI, VUI, = =2t0lA dld (Slice

A o (Descript)
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HEVC High Efficiency Video Coding

SHVC Scalable Extension of High Efficiency Video Coding
ERP Equirectangular Projection

CMP Cube Map Projection

HMD Head Mounted Display

MPEG Moving Picture Experts Group

JCTVC The Joint Collaborative Team on Video Coding

SEl  Supplemental Enhancement Information

OMAF Omnidirectional Media Application Format



DASH Dynamic Adaptive Streaming over HTTP

ROI

Region of Interest
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ProjectionOnViewport(tile_included_flag);

unsigned int(32) viewport _id;
signed int(32) center_azimuth;
signed int(32) center_elevation;
unsigned int(32) azimuth_range;
unsigned int(32) elevation_range;
if (projection_included_flag) {

aligned(8) RegionOnViewportStruct(range_included_flag) {
if (range_included_flag) {
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}

aligned(8) ProjectionOnViewport(tile_included_flag) {

unsigned int(32) projection_id;

unsigned int(32) left_top_x;

unsigned int(32) left_top_y;

unsigned int(32) right_bottom_x;

unsigned int(32) right_bottom_y;

if (tile_included_flag) {

unsigned int(32) tile_id[];

}

}

aligned(8) RegionOnViewport() {
for (i = 0; i <num_regions; i++)

RegionOnViewportStruct (dynamic_range_flag)
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<H 5-2> H 5-12] 201 Uis 20/ (Semantics)
72 oo
viewport_id MEX 2IH SF
(0: 0 - el Z=E JHEX, 1 - AER AlY)
center_azimuth - ME JIE MELAL 2AAEF SAE yaw &t
center_elevation - ME JIE MESA 2FBE S E pitch &t
azimuth_range - MH JIE ASA 2HEF SHEES AUes yaw =8 #H &
elevation_range - HE JIE MELN HAFF SHEES XLte pitch =& HRl &t
projection_id 20 Z2HNE BEF
(0il: 0 = ERP, 1 = CMP)
left_top_x 20 Z2RA J|E 24FAe /E 2 2Mel x &t
left_top_y 2D Z2HHE J|IE 24HAo 2E 9 2Hel y &
right_bottom_x 20 Z2HHE J|E 2o QEXE Ot 2AMel x ™HE
right_bottom_y 20 Z2RE J|E 2HIAS QEZE Ot EAMel y ME
tile_id[] ZAIAN oHLot= EFLOl QUEA HHE




Ol o= 2= 2020 2t E2=2 MPEG DASHRt &2 HTTP JIgtel &
& SHUA 22 XML gtz 2860l 2 =& UU. U5 <H 5-3>2 XML EH
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SEH, 28E90 oigotes EFEe A A HiE HF2E H&Eg e 0ol

<H 5-3> XML gtz H&&E B 38 1=

< region_on_viewport_info >
< viewport_id = “1” center_azimuth ="45" center_elevation ="127" projection_id = “0” left_top_x = “312”

left_top_y = “523” right_bottom_x =“408" right_bottom_y =“845" tile_id=“457 8>

</ region_on_viewport_info >
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(08 A-1) (a): AF2X AIS D18F 360 HICIR &S
(b): AF2XF A& H| JI1BF 360 HICIQ &S

A2 It EEH ANE
2 HE2 HE AEYE 20t M8t AEcelY ABlAQ MPEG DASH, Ot

Ol A2 AT E(MS)AFS Smooth AEZ2| 2 (Streaming), OHZ(Apple)Atel HLS (HTTP
Live Streaming; HTTP 2t018 AEgZ|2)0 =& JtsotCt.



