=

E‘)‘glby Laboratories:
vanced Technology

»
»
° o
°
g o
3 5 ’
S °° °n y
° e . :
% a os 0.
\_C=°° & 5 3 :
o o )
‘ Ooco . ® . 2 2
f)o ; : | |
ocoo° o * b .
c X : 3
° oc"e ¢ ° : o
° no b ° -
s © ® A o
uooo cag ° °°
o ¢ : :
e o g 5 ; °
° o"a‘7 3 °
Oooce e ;
o i i
N ooae °° °
° 3 :
vooo oooe o o
5 " °°°°° °°
o » ° o °°m°°°°q
: °
\ao ° © g"eoo B
;’?o" ° o Qoo°°°
c’oo > ° CQOQQ
° &)
‘\'JO > = Oeoge
ooc ) g y
° » F eau
o " ;
Oo 4 X y
° i y ’ L
o x 4 :
r-o e : ;
> ° 5
o
)
) o s
[ o ¢
° e °
° ® 2
" °
z G




AGENDA

Agenda

Intro to Dolby
Dolby Sound Technologies
Dolby Image Technologies

Dolby Network Coding Technologies
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WHO WE ARE

Enabling the
Entertainment
Ecosystem
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D& Dolby P& Dolby P4Dolby PeDolby.io

ATMOS VISION CINEMA
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AGENDA

Agenda

Intro to Dolby
Dolby Sound Technologies
Dolby Image Technologies

Dolby Network Coding Technologies

© 2022 DOLBY | CONFIDENTIAL



Sound Areas of Interest

—|

{1 Deep Learning for audio Data analytics
applications Audio rendering (headphones,
0 Source separation Speakers)
o Classification Game engines
0 Generative audio : :
. . Virtual Reality
1 Multi-modal analytics .
. Augmented Reality
(audio/video/etc.) . .
. . Immersive experiences
1 Audio capture .
Human perception

{ Audio coding . . .
q Audio processing Obijective quality metrics

—|
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DEEP LEARNING FOR AUDIO APPLICATIONS

A Source Separation
A Classification

A Generative Audio

Boat Water Evening

Source Separation
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Mixture

Separated Sources

Fromunsy (1He)
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MULTIMODAL ANALYTICS

A Multi -Modality
A Text/Audio/Video AAhAh
A Explore correlation

A Analysis

A Representation

A Generation

A Processing
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AUDIO CAPTURE

A Orchestrated capture
A Distributed processing
A Geometric inference

A Room acoustics

A Spatial audio capture

A Novel microphone array topologies

A Higher Order Ambisonics

A Dolby Atmos content workflow Phe
7
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AUDIO CODING

masking
threshoid

quantization noise

© 2022 DOLBY | CONFIDENTIAL 12



AUDIO PROCESSING

r Meta data

Audio Signal
Processing

System

Input Audio Signal Processed Audio Signal
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DATA ANALYTICS

A Understanding algorithm performance
A Measuring consumer engagement

A Improving performance and engagement
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AUDIO RENDERING

A Speakers
A Smart speakers

A Headphones
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HEIGHT (UPPER) LAYER

15"

EAR-LEVEL

0° (SURROUND) LAYER
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GAME ENGINES

A Immersive Gaming

A Immersive audio for AR/VR/XR

© 2022 DOLBY | CONFIDENTIAL 16



IMMERSIVE EXPERIENCES

A Next Generation Immersive Experiences
A Entertainment

A Virtual Acoustics
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HUMAN PERCEPTION
A Psychoacoustics

g
1

A Cognition

18
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OBJECTIVE QUALITY METRICS

A Machine-based Audio Quality Assessment

A Faster than Subjective Testing
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Objective Mesasuresment

© 2022 DOLBY | CONFIDENTIAL 19



AGENDA

Agenda

Intro to Dolby
Dolby Sound Technologies
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Dolby Network Coding Technologies
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SDR => Dolby Vision: High Dynamic Range (HDR) & Wide Color (WCG)

Color Contrast Capture Mastering/ISP Distribution

Display  Color Contrast

[P
=)
QD
o>
Em
=
(' i
=|E
==
(T =

Standard Dynamic Range (SDR) =
Dynamic Range of 0-100 nits & Rec-709 Color Gamut

Dolby Vision is an end-to-end ecosystem: from content . - R
creation, to distribution, to consumption = |

DCIP3

Dynamic Range of 0-10000 nits & Rec-2020 Color Gamut f= iy







Dolby Vision Partnership Momentum

15+
15+

10+
16000+

TOP TV BRANDS

with Dolby Vision, available at all price points

GLOBAL CONSUMER BRANDS ASIDE FROM TV

supporting Dolby Vision playback across device types

STREAMING SERVICES

delivering Dolby Vision content

DOLBY VISION TITLES

released for the home



Areas of Interest for Imaging

Dolby Vision/HDR Capture

Higher-Order Image Capture and Processing
Novel Capture Systems and Processing

Deep Learning based Image/Video Processing
Image/Video Restoration

HDR Still Image Compression and Processing
Human Machine Interface

Volumetric Immersive Experiences (AR/VR)

CONFIDENTIAL

Deep learning Video Compression

3D Scene Representation & Processing
Multimodal Representation and Processing
Vision and Psychophysics

Human Perception

Video Quality Metrics

AR/VR Displays/Imaging Hardware

Personalization/Privacy/etc

© 2016-17 DOLBY LABORATORIES, INC.
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DR JON MCELVAIN ON CAPTURE

Higher Order Image Capture + Processing
@ ? -spRdral and hyper -spectral capture, processing
d@~ kz s{"gk «sqg| "z 2k82k«k
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Color Correction LUT

R.G, Bt unscaled output col apply scale factc

' S 1input scale factor B

p,q* input chromaticity
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DR JON MCELVAIN ON CAPTURE

Novel Capture Systems + Processing

ight emitted from display pixe:

. u A'a’z\
@ Q| i1-cksplay cameras
@/'kl@ g/\{ka/\« Tuesdey, April 6
@ @k “‘ K« k | LK —~ a N a ! Display using scenario Using selfie camera
(d namIC ran e frame rate) Dot-Drop seliitisn Under_disp|ay Figure 1. UDCpaneIareaaccod/ngtousage -
y g ! Camera solution Lee,etal,J @ ~g | 7 Sytnp. on/Eled@ronk |
Imaging: Imaging Sensors and
Systems 2021, pp 68-1 - 68-5
Shared floating diffusion (FD) *
+ reset and source follower transistors rn ¥
i P v
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Shared double sampling (DS) and
Column Line correlated double sampling (CDS)
ping-pong circuits

\

IEEE Spectrum,20 Feb 2020
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DR GUAN-MING SU ON VIDEO PROC

ing

Video Processi

Ing
A Video Restoration and Video Enhancement

Deep Learn

A Photo/Video Immersive Experience

27
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DR GUAN-MING SU ON VIDEO PROC

Human Machine Interface

gl | "fzk s| ®ka"r"g®s s ®-
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Gyroscope
-

Light sensor Barometer
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CHAITANYA ATLURU ON IMMERSIVE

Volumetric Immersive eXperiences

Volumetric Capture
Novel postproduction techniques &

Scene analysis

-

T LB

Real time high frame rate novel view synthesis . ﬁ
Volumetric codecs

VR and AR HMD research

o Do o I» o Do Do

Novel camera and display panel research
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CHAITANYA ATLURU ON IMMERSIVE

VIiX
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DR PENG YIN ON COMPRESSION

Deep Learning Video Compression
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@/ |-to-end Approach
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Motion

Lstimation Net

Decoded Frames Buffer
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JACLYN PYTLARZON PERCEPTION

Vision and Psychophysics o
o e

A Viewer comfort and adaptation o A

cornea

.
A MUItI 'SpeCtraI dlSpIay vitreous humor

optic nerve

retina

A Color and frequency perception

The Color Strata
by Stephen Von Worley

Royal Museum, Greenwich
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JACLYN PYTLARZON PERCEPTION

Human Perception

A Deep Learning based perception modeling
A Complete "experience" modeling

A Multi -illuminant adaptation
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Royal Museum, Greenwich
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