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TIGERLAKE
LEADERSHIP INTEGRATED GRAPHICS

DG1 “Iris Xe Max"
GPU FOR MOBILE CREATORS

SG1 “Server GPU™”

VISUAL CLOUD FOR GPU STREAMING
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=
High Level X‘Ae\rchitecture Intel

3D / Compute Slice r3D / Compute Slice

(3D / Compute Slice

= 3D/ Compute Slice
= Media Slice
= Memory Fabric / Cache

Subslice Subslice Subslice Subslice Subslice Subslice Subslice Subslice Subslice
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e
X Media Slice

* Fixed function units:
* MFX -encode/ decode /transcode
= SFC - scaling and format conversion
= VOE - video quality engine

= Media slices are independent

= Software can distribute a high-resolution
stream across multiple slices
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c
A -Media

—Ngine

Up to 2x encode/decode throughput
AV1decode acceleration
HEVC screen content coding support

(encode/decode)
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Higher quality HEVC encoding
8K/AK 60fps playback
HDRI10/Dolby Vision playback

MFX MFX
MULTI-FORMAT CODEC MULTI-FORMAT CODEC

SFC | SFC

SCALER AND FORMAT : SCALER AND FORMAT

CONVERSION CONVERSION

AN N TN M2

VQE
VIDEO QUALITY ENGINE
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5| Software Architecture N tel

P| provides a common developer interface for accelerators,
ing Media HW through the oneVPL (Video Processing Library)

Optimized Applications

Optimized Middleware & Frameworks

DIRECT PROGRAMMING  § API-BASED PROGRAMMING
Data Parallel C++ oneAPI Analysis &
(DPC++) Libraries Debug Tools

SCALAR VECTOR MATRIX SPATIAL
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Immersive Experience

= Anillusory environment that completely surrounds you as if you are part of it.

= Captured as moving images of real people and/or virtual objects that can be
viewed from any angle, position, and at any moment in time.
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Consumer Platforms for Immersive Content

= 6DoF content can be consumed on
wide range of devices, many are
available today hence, accessible by e
millions of customers. B

Laptops & Screens Phones & Tablets Head Mounted Display  Volumetric Displays
W/ Face Trackingg Camera W/ Inertial Sensors re
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Immersive Capture Systems

ok

Raytrix
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Applications

e-learning

Immersive meeting

Streaming Services
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Problem @ Hand

= Immersive media requires a lot of data,
compute, and bandwidth.

= Currently, client playback of content captured
in 6DoF is limited to a rendered 2D video
(synthesized along a virtual path) that is
streamed & consumed.

= Need to compress the data in order to stream to
clients and decode & render to enable 6DoF.
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MPEG | “Immersive” | =
Family of volumetric coding standards  # s

= V3C/V-PCC

=  Technicalfinalization July 2020,
FDIS ballot to be submitted

= Encoderinputs point clouds and
decoder outputs 3D recon.

= Separation of point cloud specific
aspects (V-PCC) from general
projection/atlas/patch coding

= MIV gEiaiant N S
* BasedonV3C gt A PR
= Encoderinputs multiple camera views with

any capturing configuration (real or virtual)
and renderer outputs viewports

= Committee Draftissued July 2020,
technical completion mid-2021

(V3C)
= G-PCC
« Fyuture mesh extension = Technicalfinalization 1° half of 2021
= |ntendedfor sparse point clouds
for V3C

= |nexploration phase, no timeline
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MPEG Immersive Video
(MIV)

An industrial effort aiming to provide data access and
delivery standard for the emerging immersive
ecosystem by the 2"9 half of 2021.

Based on Visual Volumetric Video-based Coding
(V3C) which is also used for Video-based Point Cloud
Compression (V-PCCQ).

Encoder inputs any number of camera views with any
capturing configuration and renderer outputs
viewports.

Can be used with any video codec: HEVC, HEVC SCC,
AV1, VVC, AVC

High-level syntax to indicate alignment of atlases
with views, to enable viewport dependent streaming,
& substream access for decoding & rendering.
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Samples of MIV Content

IntelFrog in OMAF Coord. System
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MIV Mode

Basic Views Pruned Views

Patch / Atlas |

- Generation

Addltlonal Vlews

View

Selection

v7

v10

Video

Demux Streaming Mux

MIV Encoder Codlng
Bitstream _ MIV

Reiderin g .
MIV

Metadata Metadata

Decoder Encoder .
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MIV View Mode

Camera
Params
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MIV Operating Modes
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MIV Atlas ~ MIVView

All modes can either embed occupancy in depth or signaléd occ:pancy explic:itl o



MIV Frame Packing
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texture, geometry/det, d ccupancy (from

multiple cameras) in same packed frame, to enable single video stream

ine

MIV can comb
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V3C/MIV metadata SEIl in a Single HEVC Stream

= Motivations:

= Single layer video codes are widely optimized in media HW of GPUs and supported by many
video players.

= Packall MIV atlases into a single video data to simplify encoding & decoding operations and
avoid sync / buffering issues in case of multiple streams.

= Group all non-video V3C units together in a single Supplemental Enhanced Information
(SEl) message that can be embedded in a regular HEVC bitstream.

= MIV content in this format can use a legacy streaming server without any changes required
on the server end.

Sample V3C/MIV bitstream  vac units

i
% parzaiter -
< IIES (AD) (AD)

HEVC bitstream with V3C/MIV metadata SEI
V3C/MIV SEI

non-video video

V3C units

Common
atlas data
CAD

Attribute
video data
AVD

Geometry

Packed
video data
PVD

Attribute
video data
AVD

Occupancy
video data
oVD

Geometry
8 video data
GVD

Occupancy
video data
OVD

video data
GVD

V3C/MIV SEI

V3C
parameter
set (VPS)

Common
atlas data
(CAD)

Atlas data
(AD)

Atlas data
(AD)
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Immersive Video Playback a"':ff:_f;-,{
Freeport Player 5

Intel media:

Low power, high performance
dedicated fixed-function HEVC video
decoder



Freeport Player

s Microsoft* i
= Proof of concept done using an open-source VLC player. < DlrectX11>

| AR IR gl

oY a
i ideo Playback Playlist Tools Help
——

= A special video filter has been developed to activate the
immersive mode & MIV SEl is extracted from bitstream to
operate accordingly.

= HW decoding and rendering are executed on Intel’'s DG1.

= Rendering stages are implemented as DirectX 11 shaders.

= Face tracking is done using inferencing of a pretrained
OpenCV deep neural network module + denoising.
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HEVC Bitstreams
Used in the Demc

- Frog

5 selected views each
@ 1280x720

Encoded in a single video
@ 1280x4680, 30 fps

MIV SEl carries information
about the number of atlases,
the resolution & bitdepth, the
depth quantization, and the
mapping of patches between
the atlases and the views, and
the packing information.
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Freeport Player - Compute Resources
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Rendering - GPU Implementation

Unpacking &
geometry scaling

Unpackinto @ Upscale
separate Depth
buffers ) '

Un projection &
reprojection

2D image space

=)

3D world space
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Occupancy recon. &
patch culling

Unproject Reproject

# Desired Targe
Image Plane

¥

Vi 7
| i

Pruned views recon.

View 3

Depth selection

View 4

Texture shading
& Inpaintin
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* Immersive media gives us a more natural way to consume the content.

= An immersive ecosystem is emerging with compression and delivery
infrastructure e.g. MIV being developed.

* Freeport player is a proof of concept of how to interact and navigate
immersive content from a single video bitstream with MIV metadata in.

= Content creation is another key piece that we are actively working on!

-

= Intel’s Xe Max GPU is capable of handling immersive workloads.D
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