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Preface

1 Purpose

The primary purpose of this technical report is to summarize and organize the
current status of immersive audio services, and present key issues and
considerations so that related industry workers and standardization person can
easily and quickly understand the overall issues. is to make it possible.

The version of this report is 1.0, and the scope is to analyze the trends of
immersive Audio services that are being serviced or are being prepared for service
in 2023.

2 Summary

Chapter 5 of this technical report briefly introduces the concept of immersive
audio. Section 5.1 briefly introduces the concept of immersive audio, and Sections
5.2 and 5.3 briefly explain MPEG-H 3D Audio and AC-4 standards, which are
representative immersive audio standards.

Chapter 6 of the technical report summarizes the status of immersive audio
service in broadcasting.

Chapter 7 of the technical report summarizes the current status of immersive audio
services in movies.

Chapter 8 of the technical report summarizes the current status of immersive audio
services in music.

Chapter 9 of the technical report summarizes the current status of immersive audio
services in other fields. Section 9.1 describes the current status of audio services
related to games and metaverse, and Section 9.2 describes the current status of
audio services related to autonomous driving.

Chapter 10 of this technical report describes the conclusion and implications of
this technical report.

3 Relationship to Reference Standards
N/A
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(Immersive Audio Service Status and Prospect)
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3.2 ML 2CI2(Object Based Audio)

QUL AISE HWEFQI 4 2o SJASsw 2 S& HHMel </IX, 2I| s EEE &
&ote MEHIOIEHZ LIS Jlsdlse ¢Y

4 20|

Al Artificial Intelligence

API Application Programming Interface

ATSC Advanced Television Systems Committee

CfP Call for Proposal

CRC Cyclic Redundancy Check

CTA Consumer Technology Association

bvB Digital Video Broadcasting

ETSI European Telecommunications Standards Institute
FCC Federal Communications Commission

HDR High Dynamic Range

HRTF Head Related Transfer Function

ILD Interaural Level Difference

IR Impulse Response

ITD Interaural Time Difference
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MPEG
NPRM
SBTVD
SDK
TCU
TOC
UHDTV
VR
VST
WG
Wwise

Moving Picture Experts Group

Notice of Proposed Rulemaking
Sistema Brasileiro de Televisdo Digital
Software Development Kit

Telematic Control Unit

Table of Contents

Ultra High Definition Television

Virtual Reality

Virtual Studio Technology

Working Group

Wave Works Interactive Sound Engine
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5.1 OIHAIE 202 g
OIHAIE(Immersive) 2CI2et=s 0= 22 20l AFEEZH LD JA=0, 20 o d¥2
CHetotCh.

Immersiveaudioalbum.comOllAd= OIHAIE QULILE “28 QULIRe QUL AE2E
ol Oist M22 OXad H2 2Ao2 JIES MRS M2EE Fode =x3E
SECZ HFTUE SUAIZICH M2UE2E MRSt HHK FBO HH =Xote gt
o, 228 QURE QR F=H AIZUA Sele AME oA = 2XE e &H
2 M3ot=E ZATAJACH "2t 4ol UCH1]. PCMag.comUlAME OIHHAIE 2C
RE “BlOIE dO0INIE Yes AH2URE ARE AMAE’oz Aol JACH?2].
genelec.comlilAE “S8 QULQE JIEQ 2UIQ EAOZE EIIsHE Aoz
5%, g3t L ZFE AN MHS SoHL=s 2 EAZW AAZS MSSHL D
AY5tD ACHS]. sonarworks.comUlA= LS AMAES SH= “HHNE LE 2%
A X2 2MeE H2AXN HES 0tcEs 217012t 296D UCHA4]. 0ol 20|
OIHAIE QUREsE OYotd 40l &0 JA=dl, =& 2ol L2|E HHE £ Uls
=) 2 2oICH

2
=

24 QU2 EEQ MPEG-H 3D Audio[5]2 Dolby AC-4[6][7]12 &< 0l248t 0l

E 2029 S4= Egotld A0, HEHC 0IfAIE UL AA2Z A4Fg = US
Z0ICt. Ol 2= EIOMUM=E MPEG-H 3D Audio®?t AC-4 #22 g &
NEIA BEs fF2 Hdotel, 2 o otefel oAM= MPEG-H 3D Audio®t
AC-4 #32 JHE

]

0

5.2 MPEG-H 3D Audio

MPEG-H 3D Audio= M& ¥ M&ES <o IZE 32t L= 228 UL U =E
S8FCE UEUHEE A" g8 U0 IY % dHdd ##Zs XFSHCHS].
MPEG-H 3D Audio 7#Z& 2017¢ 2E-/A2M, oY JI=0l MIots =2FQ 20
Q EXS HIIoH)| RSt HE HAEE 22 ol 22 HACH 9]
MPEG-H 3D Audio OIZIEiX= 328 AF2EE I8t M It SR8 Z2EE Helth
ol e, MM & OXt BHIAES XSS
e MPEG-H 3D Audio? Mg UL - dSH2Z 2 M2Es FFHIUE JIELZ
& ZoE Jlotet® SF0l XIS ALIHE PSchs 0] dsS(ME)E Mdotd A
2ECHH: AR, 5.1, 22.2). 0lgfst Aoz 2t THE M= ST 32 AR}
AL, SUA MY sUE=s YPRCR ALIFH IHE =0 T2t SItetct 1
ciLh g Jlgt 2E=2 & JHXl 2M= S& 203 dol 0t=0l 226t R0l
Ct. MPEG-H 3D Audio= Z& A3 &0 S 2H=E XFote BHE Z2AM
AE Sofl 0l2de XetS =256t UL
3 FBMF-TR-014



A
>
H
3]
x
S
I}

H
3]
x

e MPEG-H 3D Audio? 2l 2CI2 - 32t AREE HEaI| /s 2O z29 2 st2 ol ZstIl 918 #A0ICH12].
gAal2 S AX(L JIE Xl £4)E SFote 23 OIEHIOIE I Z&e 47 A AC-4= JINMNE MEGHL XM M5 ZHE AL el MHEEJCH HA I=2
S NMEZ 32t QUL ZH=EZE M4dol) MYole 210ICH 2AC /AX FEEsE < ETSI(European Telecommunications Standards Institute)ilAl TS 103 19022 HE &3t
OFl= HIdI|2t 22 0lscte 220 UM E 30| JisctES Al2tol et .t CIACE. TS 101 1542 DVB(Digital Video Broadcasting), ATSC 3.0 <8 ATSC
S0 EFE £ QUL 0lds 2= dd LNelss Sl AKX ATH S3(E (Advanced Television Systems Committee) ¥ =2 XS OAS0HAMH EESE &6t
= JEE)NAM MMECH 02 Sl AEXes e &9 A S82 2Fol0 UCH13].
CHata ol JHelsteEl AFRE HEZ 2HE = JULH10]. HIE E0, AISXe 2L & AC-4 28 22 U0l SZ0AM JI& MY D8t 202 & Dolby Atmos S8 2
SO g QL2 240 dioh otLt2AK el HAO0ILE i< e aele AJIE CIQE XIstCh <t o Y5t otJl s Uk &4 (Dialogue enhancement)S =&
0L ®RE + UL JIE2 WE 20U Witz el A g 2E= 28 S5t JIE £2E0l Hlol 240l SAZRUCH E£8F AC-4 #AB2 Al Dl 20
2 AIA 2OoI0r20 FOHEX %2l H %2 ALHI JU=s SFUA ZAE M £ 2SI KIJASHH W JHISE SIEStCt Ofe A8 2 MY I8 QO et Al
O 2 32t &t E =&t Jlgt RLOLE KNJdt= AC-4 2120 ¥ CI2HS IHHIOIA HWEEE LIEHHTEH
e MPEG-H 3D Audiol Xt dHlAY QL2 - 2t QUL ZH=E HZ&st= Al
Mono/stereo
Ul &2 gale2 2t £33 NE0AM 3Xd 882 78 1XI2 Zdicte 12X mix > 20-7.1.4PCM
for speakers
WHIAS[11]0ICH GIDJIAN DXHE dylAY A Mse FOHE AIFNAM 23 DX ehiow
5.10r7.
kel JFSXI0ICH 11X HHIAHE HetE 2t WS NSO, Xt =25 s mi > DolbyAcs - DalbyAC4
itstream roadcast itstream
HE O =2 4= A2 ST Ue O Ues 2AXS MBS 25 Il i — e " Gactaer Whaliad 20 e
ACHY Db SAIGHAH OXH& dHlAY AS= AL HOIO20 FROHEX L0 A (ith helae or speakers
ALlH dF (= IEZE)0A HAUGIADH AEHHI 2560 St
Objects-based Object audio
™ home thamer
otehel 18 & MPEG-H 3D Audio CI2HS| AT E LIEHHCH
(08 5-2) AC-4 2122 CIR2HS 2HHOIA HEZ
[EX: Audio delivery for next-generation entertainment services]
Target Rendering User AC-4 RZ2 =2 &= 82 M3Edt=d, 0148 =2 &5 s842 240otI| <ok
Loudspeaker Layout  Interaction _ _ _
: Headshate st ng Y SFE S2ESHC Ot Q82 AC-4 O2H2 25 Ool1dsE 2
j:: Format Converter /| [ Output o=ct
3 Channel Renderer [ [Binaural ’
'Renderer
MPEG-H |, AC-4 decoder
Audio Core —» Object Renderer —1—>» Mixer T e R "}'—'—'—'—'—'—'—'—'{\I
From Decoder > I Feepds —> i1 MDCT domain :f QMF domain 3:Timedomaini:
Bitstream \ ! b ! i "
Demux " " V! 0t
—> 1| ASF/ 0 A o A-JOoC/ :: ¥
3 HOA Renderer 5 :;[ il ][ SAP L; ASPX] [ACPL] DE ][A-JCC][ DRC § [snc ::
> < 4 S == T O =) === N === o
(Rendered) Channels T T T T T Tt -
B S SRy * (2% 5-3) AC-4 Decoder E= [}0/0{ 22!
(0" 5-1) MPEG-H 3D Audio CI2H2 2Zx & [£X: Audio delivery for next—generation entertainment services]
[ZX: White Paper on MPEG-H 3D Audio]

=
5.3 AC-4 deiMoz CRC(z=® =
AC-4 722 Dolby Audio HIEZS ME22 LI 84 = otL2, s L Y A c

5
He

= = £ &I Algsta t2d g ULt CRC |&= CIRGIL bl
EclYs ZEsE UMM HIO2 ¥ 202 AEHHQAHE MHlAS S L Oich 27 A MS 2X5ID Q2 2K Al Q2 SHZ Asist A QT= B0}
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2t SJlet Tl oA MZ25= CI0IEHE & A AC-4 Zgoletll
gl SAHTOC)2 2L L 2 MHEHOIHE = 0

| = g o
Of ZEEC O3 182 =2 =2 HEAEY xS EWECH

i

HH

Dolby AC-4
bitstream

)
AC-4 Sync
frame TOC

AC-4 Sync Substream 0
frame ; Substream 1

B Substream 2

-
AC-4 Sync | Sync word
frame

Frame size

Audi
AC-4 Sync Raw AC-4 frame

-.| CRCword S
AC-4 Sync =il

frame

Substream n
—

AC-4 Sync
frame

AC-4 Sync
frame

AC-4 Sync
frame
—

(08 5-4) AC-4 HIEAEZS X
[&X: Audio delivery for next-generation entertainment services]

AC-4 a2 Gkt &2l e Crefe eitd ga= XI&ot=0l, oteis 39tA e
O

-
Dolby playback system
(e.g.TV)
Broadcast PCM (2.0 ch)
| an‘tream AC-4 Simple @
Broadband formatter decoder renderer PCM (up to 5.1 ch)
L ) aca
o

(@) TV THA4

Dolby playback system
(e.g. Stereo Dolby Atmos TV)

PCM for headphones
] virtualized
Bitstream AC-4 Virtualizing PCM (2.0 ch)
Broadband formatter decoder renderer virtualized
r N (©)
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(b) Aol AHIYR 2C2 A

Dolby playback system
(support for current generation AVR)

Broadcast
Bitstream
Broadband formatter

\

Dolby AVR
or soundbar

Via HDMI

AC-4
decoder

Dolby MAT

Pre-render
formatter

(c) Dolby Atmos AVR TH44
(08 5-5) Crsh chroll (2 s ggol o
[EX: Audio delivery for next—generation entertainment services]

6 SS0AHS 0IHAIE 202 HHIA 88

6.1 MPEG-H 3D Audio %#& &

st=22 2016E 0l UHD(Ultra High Definition) TV Z&Z X

ATSC 3.0 &#&2 AEGIH ATSC 3.02=2 Jte 28 O, st= 21719 70% Ol&
0l UHD TV &&8 AIEE %= QUCH MPEG-H 3D Audios ATSC A/342-3[1]0 HAlE
O U220 =2 UHDTV && AMHIAN Hde8E RS QUL AMAGCZ 201749 58
SH X&D S0 ASZ D AL

HEdGtD 2017 5301 4K

rlr 30 Ml

SOUTH KOREA DEPLOYMENTS

South Korea literally paved the road to ATSC 3.0, adopting its Next
Gen TV standard in 2016 and launching 4K Ultra High Definition
ATSC 3.0 broadcasts in May 2017. Momentum continues to build
since the landmark UHD broadcasts of the Winter Olympics, and
ATSC 3.0 services now reach over 70% of the population

In addition to UHD, broadcasters in South Korea continue
developing new services on the country’s ATSC 3.0 service
roadmap.

(08 6-1) MPEG-H 3D AudioE E&dl= ATSC 3.02 &t= AMUIA && [2]
[£X: https://www.atsc.org/nextgen—tv/deployments/]
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LY S 4009 QL REE MBole AHlAQM, ZtRSIH(Fraunhofer IIS-SE
U SEUsAHRL, SY), EIOHAEJE_CBHﬁé(DS Broadcast)ﬂ ZE0Z2 MAH ==X
MPEG-H DJ|Btol HE|l QLI AELIY ZSHE AAloHACH3].

ST 37| QLIS M2
IR BEE EY1= B

Clefet OLI2 DEE Zeiol =M

VEH SRt RrI2

oh0i o o k= 2012

U
&=

CHSIOIS OhtD} Si= 2CI2

(0" 6-3) FEY UE| Q0L Y g A [4]
[&X: https://programs.sbs.co.kr/sports/qgatar2022/basicinfo/75953]

=

BetENA=E CIXE TV olZetel = DIl d01S0t 08 6-2%2 20| XE =0l
Ch. O & €2 B2 UXE Xam TV AIAE(SBTVD) 20| F=Sots TV 2.5
ZHEZ, 2019¢ 88 HIJCOH 2LE IHols UL L HDR HICI2e 22 =&
& 00 D=2 ZESCh MPEG-H 3D Audio= EctZO0IAM ISDB-TbE JlEtez &t
= JIE TV 25 98 AAEHS S8 QL AMAHOZ ARLD 2021@ 128 Grupo
Rede Amazoénica= ISDB-Tb TV 2.58 AIZdt= 2Bt X&I & HWE S oStLIUA
24/7 MPEG-H 202 NHIAE NSots ctE PEHI 213t & x| SS AL SQUCH <0l

OlA JtE 2 2¢& OS2 TV Globoz= 201949 1t
o 22 =2 #ANAM MPEG-H 3D AudioZ2 I%EF"'D

rT

@

|_>

H

rm

1950

y

V1.0
amkiome  TV15
o gt TV 20
DIGITALHD

Mobilty
Interactivity

1972

2021

2025

HOR
Immersive Audio TV3.0
DTViFtey Personalized Content

App-based TV experience
UHDMDR video
Immersive Audio
Enhanced Accessibility Features
Advanced Emergency Warning System
IP-based
Frequency Reuse-1

(0" 6-2) E2t&9 Xiatm TV #3t [5]
[&X: https://forumsbtvd.org.br/tv3_0]
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Sotd CXE X&O defib™ AIAE ZE(SBTVD)S 20204 780l "TV 3.0 ZE2NE
'[5]et= 0182=Z EctZEo AU CXE TV AIAEN s A2 Fot= Mo F
M(CIP)E ZEHIU. U2 74 242 F=R CfPe S8 HAE AIA0NMN &dl=
O =28 Jls Eot SAHEE OtLict Hatseh F Atgh & AFE AMtel ZEgs IR
Ct. MPEG-H 3D Audio AIABZ EctE CXE X&L & AAERZ ANtER e

HARASH 2ol 3oz EIILJYSOH 1 Zie “Brazilian Digital Terrestrial
Television System Forum (SBTVD) TV 3.0 CfP Phase 2 / Testing and Evaluation: TV
3.0 Project”[6]0IA ZIHEACE. TV 3.0 Z2HE 2t HAE & I 209 =2
Jl=o AME 2 XE MHAH EHES DHGIH SBTVD X2 0lF MPEG-H 202 DI
=2 StE9 AU TV %S AAEES 28 24 UL 4 4z W8RG, TV
3.0 $E2 StEAM 2025EH0 AIEE A2 GlAEICH

6.2 AC-4 & S &

AC-4= MPEG-H 3D Audio2 &M ATSC 3.0 &2 L2 AlIAH

IR =dl, e=0M= MPEG-H 3D AudioE 2L DEUC=Z3INH HE2 ot U= gt

o, S0l OIM=E AC-48 U2 Y2 ot &2 ot UACHT].

O0l=2| ATSC 3.0 &#& MZ & MHIAS FAIE 2tEHGHH Helote ofefet 2Lt

20174 2¢g 22, 0I=239 Ag S fI2s(FCC)= DI=0lA ATSC 3.02 HiXIE &igdt

= NPRM(HIgtEl 7= ME) SXE LEoIACH 2017 28 242 FCCe= NPRMSl &

222 UHAXZ SCIGHH HMZYMIL ATSC 3.0 SHERIN MAsS AEE = Us &

= gQCh 20174 118 14, Pearl 214AIY(Cox Media Group, Graham Media

Group, Hearst Television, Gray Television, Nexstar Media Group, E. W. Scripps

Company % Tegna Inc.& E&& U2 F2 9$E ez F4HE)2 20184

ATSC 3.0 8&S Q& HAE AE2Z OH2lELF HIYAS AI2E 2012t ZEHGIA
O

Ct. Pearl2 ATSC 3.0 Al&2l 2&2o=2 Phoenix0l /= Univision2 KFPH-CD= 2018

2
—
ju—

H 48 920l ATSC 3.0 AHIOIECZ HEZ/}SD Univisiondt CHE 02 ZSAL0IA

S5 OJIIX*OID 20194¢ 9g 26¥, 0I= AHIX Jl& &3(CTA)= ATSC 3.0 =2

Eaole HHIE EEol)| fol 215 03 "NextGen TV'('"NEXTGEN TV'Z HINE AIS

g A0lct] LHSGHRULCH HAHIOIHALL =2 UESRKIA HE A= 20208 53 2620
&l

ES E A SHRUCH

Rabbitears AFOIEN =2® 2023 8&, 2 119J12] ATSC 3.0 station0l 8% =0lct
1 209D A0
0l= ol2el =2Jtz= X009t EILICIE E8tDIF AC-48 %‘%@ A4S MUIAS
HEGHD JACH 20214 12&€, X001t 2& |23= KHIO0IIH+ Of JolAM CIRIE
gyHdes NMEtol= HEQ LBOZ ATSC 3.02 THEE AH0I0H 2023E0 &2t0]
2AEE AR LSO SHECH 2Hl™ XtoloIgt= SAI0 ATSCOl JtelEa XY
o A HAo=Z JiotUCt 20229 1€ 31, Y HI®  XHI0I3HTelevision
Jamaica)e ZAHEOWNA H HM ATSC 3.0 S4IDIE ZAIGH0 XHOHIOISHE Jt2lBali X

@

ruE

9 FBMF-TR-014



Jlg21A

oo H B =I0IX MAINA M BFHE ATSC 3.0 &&= A
Montego Bayol & B &4&l0|= 20224 780 43 DAL

20234 1€, TATT(Telecommunications Authority of Trinidad and Tobago)= EZ2ILICt
S EHlDIF Ol 20 CIXE @29 2IF Metel 28toz ATSC 3.08 M

g X0letl) LEFCH M2 202660 2SE A2 Ol CH

ro

=Jt2 ASACH

7 ES0lHS OIHAIE 22 HHIA 8&

7.1 Dolby Atmos AHIA & &

Dolby At2l 2IZE0 =2EH 2012 Bravelll €3t =2 Dolby AtmosJt HEZ& 0IF
2 STHIK 2F 60090 Olatol H3HIF Dolby Atmos 2 FE R CH1].
Brave Movie Review - Dolby Atmos
(OJ& 7-1) Dolby Atmos ZZE°| F3lQl Brave A0 3tH [2]
[EX: https://pixarpost.com/2012/06/brave-movie-review—dolby-atmos-contest.htmi]
i Sew %
aex ccnxn@
Dolby Cinema Theatrical
Releases
(02 7-2) Dolby Atmos@ MZ&E A3k A 3t [3]
[EX: https://professional.dolby.com/cinema/theatrical-releases/]
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A0l =8 Dolby AtmosE MEE = Us =& =X & 300H0 ItItA X

z2 A0 MZ JHEE Dolby Cinema ZZ0l= ODEON Liverpool One2l cIHZ =z
= Dolby Cinema®t Battersea2 Iconic Power Station0l Z&EH Fst2S HESH The
Cinema in The Power StationOl Z& & Ch St20AM= ASD 2401 010 S=30AM Al
HIMZ 2 TAIQ TH220 Ch) BR =4l AIUIOH AFOIEDE 28 ZACH L2 S22
0l Toho Cinemass X2 Lalaport KadomaOl ® B Dolby CinemaE &XIGt &
Ol 9¥I M Dolby Cinema ®IXIE JISCH4].

DLy

ONEN

(08 7-3) Dolby 2& AN stH

SHE, AU M Dolby Atmos AFEZE 20129 F3t BravellAd AIEZ A =0, 01F,

Dolby AtmosE 201640 & AIOE U2 AIAEN SEEUAD 2017H0= ADGEE

0l S&ACH

Dolby Atmos = Zst2t & OtLict AECIY MHIANE &&& 1D JACH Netflix, Apple
S o2 EglY EZAHZ0A Dolby AtmosIt F8idte AIREE &2

= QUCH Il AEe|Y AOIEZ Dolby2l S2ot) HdHEH CIHZL0 Z&E 01 ATt

o 3 ANH2 HEES &ASHCE Dolby Atmosdt X2 &le Chekst

HHY EXE Mot HA, I £= HE#IIHME =22 882 £0t6t
F

%
IS a ==

]
Oteiel 82 Dolby AtmosE Xl sots AEC2IY AMHIA

un

20K i}

1o
[
m
=
o

ror
fon

Streaming services that support Dolby Atmos:

1. Netflix Premium

2. Amazon Prime

3. Disney+

4. HBO Max (on selected devices like Apple TV 4K and FireTV)
5. Apple TV+

(0" 7-4) Dolby Atmos AE2|Y AHIA &8 A 58 [6]
[EX: https://www.the—home—-cinema-guide.com/dolby—atmos—complete—guide.html]
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8 SAMAMY OIHAIE LI HHA &8

8.1 Sony Immersive Music AHIA & &

20193 Sony= MPEG-H 3D AudioE JI8t22 ot= 360 Reality Audiocte 228
o QL alg ESAIRCL 0 galg 41D 59 etRE ALH A 2AHS!
a0l QUL ZEES JisdtAH ote A Jlgt 328 QURE ALESHCH 360 Reality
Audio EAl2 32 MEUHA BHE, A Ol2= 2&EH MEHAHOICE. Sony= AIAEHE
AT ol =2 A & HHE AMHIA 8ot UL Ze|0lg Y AE2Y

0gr
0l

=]

urlof”

MHIA= Tidal, Deezer, nugs.net ¥ Amazon Music HOUIA OI0I AtEE = RUCH <l

2 AR2E XA X3S = T2 g4 blwg i MPEG-H 3D Audio? =2 0|82

MPEG-H 3D Audiodt JHg&HC =z IYE MHE L HHE Mol =28 HEAEEZES

HOMIE Sl g = UCtz= AOICH 2XE HIEAER [2YE2 Sl AI2EH= (08 8-2) Sony 360 RANI MIZE Divine Tide 20 &% [2]
e ZEs ¢S)| fol WaEE Oz Jtats 2o ZMEsS s 2856t 20

2 BHZ=E 21D FE £F22 Heg = U

ICH1]. Sony 360 Reality Audio= 201938 & Al AlI0l= & 1,0000H2] EHE 2Rt UU2
04, 20229 0l= < 7,0000H2 Esdoz sHG2H, AL EMO = SIE HE
OICt. O4DJ10l= Mark Ronson ¥ Pharell Williamse Z& OlEIAE 2
Dylanit 22 a4l EaH0| ZEHEICt
Sony 360 Reality Audio ZEHIZE AIEotaiS S& s 2ctel 32 MHIA0 I+ ook
StCh OtcHel 8 E Sony 360 Reality AudioE HMEote 20l CHOHO LIEHYH 2d0ICH
REALITY ofeh WA & == AS0l, Amazon music, Nugs.net, Peertracks, Tidal S2 AHIA
AUDIO A Ol MBE & ACH3].

REALITY
AUDIO

(0% 8-1) Sony 360 Reality Audio 2 3t enugs_nét

Q)
M64z eh0l MRE AIAA2 20229 130 HEZAG LFOl HAZN 20224 42 B PEERTRACES
*‘¢*TIDAL

320 FRCH "D = MOIK WH" 220N S8 URHQOI "Divine Tides'e= F2
&4 Stewart Copeland(The Police)@t QICI Sof &=I10IAF Dei0lah =& X Ricky Dw‘d“y“r;t:hgw”p‘ Sub“”b“‘”P’:‘V“‘zm“s‘“"m”g LiSten i sy headphones
Kejoll 2ol MEEA=O, Sony 360 Reality Audio2 HMIEEJACE 0 SLE A2

MPEG-H 3D AudioE J|Bt2 2 &tC}.

E 5 Ricky Kej®t Stewart Copelands 2023E K653 120l OISHA 2ZE Z2m amagon e augs et
E0! ‘Divine Tides'2 O SUE QLIQ WHAS LASID 2222 JII=5ACH =
2t QO AEZY ZHS0UH A Sony 360 Reality Audio2 ME&% = 0 EHO A HA
2 228 9AM Eric Schillingdt =228 IZZ2%A Herbert Waltle] S22 Kej ¥

Copeland?t M& XS 2= 5tRAUCEH Divine Tidesll 2ai ef0IA =& Sony 360
Reality Audio EAIJt 28 UYH AS 46 28 A= I|=0IC0
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JleE0A

Sony2| 360 Reality Audio= 201950l SAEU2D, TIDALD Deezer= HFXE0| £
Otct= OIEIAEE M2 "4z S2 == /U= JISE HM3ctn UCH XS
Alicia Keys, Lil Nas X, Noah Cyrus, Zara Larsson &2 OlEIAEDL BHE 4,00022 *
eIt Sony 360 Reality AudioOlA HISEICHA4].

Sonye MHIA AR Al 1,00052 ER®6tD JA20, 2022 X 7,00052=2 H=
FItEl D ACH GII10l= Mark Ronson ¥ Pharell Willams® &2 OIEIAESRL Billy
Joel ¥ Bob Dylanit 22 Scial E240| Z&E CH5].

8.2 Dolby Atmos Music MHIA & &

Dolby Atmos Music2 2t&tsl Zai A Dolby Atmos D=2

BHHOICH Atmoss HStZ0IA AIZE MF J|8H Met2E

HAH & AUIOH &F0 HsCACH J1E9 51 & 7.1 1HE 30 O
=gl

0
=
0o
el
=
I
&
L]
o
18
>
_O'J

1 = v I

b M2H2E A2EE d4g = JAls BN FIt HE Sl E(0: &0l AL

et HRAE FIE £ UC= HOICH Olefst gyoz HFE2 sS40 & U2

£ s = UA2H, U= U2 ALHE AMESHI ME0, 'BEE' M2 AREEL £
NOHESGHA Acle RIXIE HXIE = UCH ARE dILINHE ds 202 WES
Soff AREE EEotE Hal AH2E AHIOIXIS CHEsH XIBN AF2EE ZESHA X
g = RUCL 0IE sYUH HZsH 240l Dolby Atmos MusicOICt. OLEIAE= AFCI20
M Dolby AtmosZ S22 CHENHL ZAE TZ24d T2 AWM ==20tHl Atmosz

202030l 50JH2] Universal Studio EelA & H BHM AEc|Y MHIA SIERES EX
O, ®Jl0ll= Kraftwerk2 3D The Catalogue, Hans Zimmer2l Live in Prague, R.E.
9| Automatic For The People(253H OICI&)0| Z&&CH X 20= Rodriguez Jr.
BlissH Public Enemy2l Don't Believe The Hype, Rush2l Tom SawyertXl &
ool UCH.

JIE F eldAEs 28, 425 Dolby AtmosE AtEdH M S0ICH EelfE9 Capitol
Records Studios, #& 2l Abbey Road Studios, Nashville@l Berry Hill Studios
Universal Music Group2 0iel AFCI2= &M Dolby Atmos Music 24l IS Al
Stal UCH.

Dolby Atmos Music& Apple Music, Tidal & Amazon Music UnlimitedOil A &
o8z 0lefst AE2lY MHIA It Xt= Dolby Atmos MusicOl HAMAE £

00 oin

o
30

A
—

O

b
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Apple Music

amazon music
N

Amazon Music Unlimited

Dolby Atmos 8 E&2 Dolby AtmosE XM2lg = U=s 2E XA =Sl

Ct. Atmos XI& &EXl0l=
Apple Music?l 32t 202

[=R=E=4

=T

&€ Music

PeDolb

& A OF &t
TV, A2EHE =ES, 4X0 BHEX N ANEEE ZETH
a

Dolby Atmos Jl&2 FSZHZ2=Z zl&l iPhone,
iPad, Apple TV 4K, AirPods 3, AirPods Pro 2, HomePod 2 2 HomePod

=
5
[>
E
Ny

£ Yol 2 Apple ot=RI0IF AtmosE XI& &L

oy Tonmesiste:

P Play on TIDAL
Zrings
" gaj Ariana Grande
m Drivel
*' Craig Walker, Ryyba
m Solid Gold
T ERYTTeY

(08 8-5) TidalOllAl AHIA =2 Dolby Atmos Music

€ Dolby Atmos

Dolby Atmos immersive audio is redefining
how music is experienced by giving artists
a platform that removes the limitations of
stereo and allows li to connect more
rtists and songs.

usic will reveal

completely immersing fans in a whole new

way.

Playlists
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9 JIEt =20 OIHAIE 2L AMHIA S#&

9.1 AY & MEHA 2L MHIA &

N2 AM2E2 OoIUE 2CU02= HY 8= =88 UH A== O AN 202
b =8t SR8 A2sS 2EH=UAXL, XSM=s U2 AR HMB5t=s LY
2 ¥2S GIUCE 3D B2 A2EE=E M2 € D& (f £= ofdl) QU USE 2
S AMEGIH JtE #FS &AM 30 S22 AAFQ AIZ01822 SHEF2ZM A0
GOl 22 =SZN dAdZS HASLL 012 Soil A0IBE 30 32+ 2ol U= At
22 3D JhE 22t W S XHd2 FEE == JACHI].

HY UMM =E &M Jl=otAE MPEG-H 3D Audiolt AC-4 RA0| SEXH2Z A
EHXE ¥, 2 J|=0| F2HCZ EEH= EHY Aoz B O 20 EAE
AZOUA OIS JI=01 ALSEHRJA=K0 WEH RALE StA StRASLE Ol0 THeEh 22
b ¥X EOtM, 2 ZllAs A U0 OIHAIE QULE MIBot= ool 22

= U= Jl=2 Microsoft 3D Spatial Sound Z3HE, Microsoftll Project Acoustics,
Google2l Resonance AudioOfl CHoHA 2t2F5HH D= 8tCt.

9.1.1 Microsoft 3D Spatial Sound E3}#=
Microsoft 3D Spatial Sound 33

A OO 3D 32t o+l A= H 22
9| Z< Spatial Sound EHSE &&ot=

SRoi0l 2K 20l 2= AHS ;S

o
O
o
O
<

>

tmosZ =%, Windows & Xbox0l

LU= LULE NS = ULH WL
O

Microsoft 3D Spatial Sound= JI& XI&ES <ol Xbox & Windows & XIS AIAEO
SEEON U2H ML= SAl 012 AMEE = UL SHZE2 QAURE <X HA=2
FAS6I2Z 2tH0l AFREQ fIXICH M36tH U Alse 20tM Melelt. 2O &2
SAOILE ALIAH, & MOE &3 = ISZ0 JA=X0l oA A2 2RI QL
AMAEH HWEZO AJ 20 AHIX= ATHL IEES Sl AIAE =F0A THA
2 EYE AXNE =g & Ut
Microsoft 3D Spatial Sound= Xbox2t Windows 25 0AM & APl ¥ 2= M &
22 ASoIH S I |82 AM2E JHME XJ&th. 8 ARE 2= EFHUE
JIESZ & fIXIE LEtl= =T 8.1.4.42 XL HEN A= ALIAHN HEECH S5
M2E 2= 33X 32tao 3 2IXIE JHXA =0, ol QU A 2o el
ot €Ch £5 BAS MAGHAHLE HEY BHPUHAM 2<I01E H3cts S92 L= AEL
= HI22 QUILE 22 QU2 &M IHME & QUCH
3D Spatial Sound2 FR EA2 AIRE ZXAY ASH0IE, AFREE AT W
SHAL JtatezZ GIEES2 Soil Hedte et dSsttie 240ICH 8 X2 =36t
A 2oz AL SEH Suet 22 A M2 O g sHeE fd 2L
AXES HMAHY = JULH ALK AREE HBotH SHES2 AEXNIE HEE AMRE
£ Z Qs Jta 3D JtE 32Holl BHXISHCE.
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Jle21A

SEE QUL dE A HL [SpatialAudioClient 2CI2 APIE X8 AMESIH 3

2t A2EE Y0 S =+ ALt Spatial Sounde 2 F2 34 HM3YHE <
st 2 BN 0ISANE XIS

3D Spatial SoundOil= Ctet diie]! X M HEHS A8 O SSAIE A=, dl=

= AN SLE U0 Ji=

Z8 Jla AAE Dt gidd= Microsoft HololensOfl LH&
Ol Windows SonicOICt. DTS Sound Unbound & Dolby Access 3= XAt ALOI0IA 3D
Spatial Sound= Oteflel Bl E AFEdHH Windows 10 & Xbox2l TV, AOE, &

LA, A2EH=E 22 JSE0 e CHes 882 XIS

Ofo

Join the latest games in Dolby

Atmos

(08 9-1) Dolby AtmosE &8t HY [2]

9.1.2 Microsoft Project Acoustics

OIOIAZ2AZENME 22 6ARE U2 JI=2 Hg=2 st ZZINEQI Project
Triton1t Project AcousticsOll CHall £JHE StRACH3]. Project Triton2 d<2, 64
Mol B2t S8 HHES st LSS0 st ARE (8 I2NEZ = =}
H, Project Acoustics2 Z2<, M = 2 38 ZZY0AM 88 = UAES
St= JI=0l et HFRE Est Z2MER 2 = UL

OOl Z2AZE0W M= Project TritonE& ‘Project Triton is a physics—based audio
design system that creates an acoustic rendering that sounds natural, while
keeping CPU usage modest and providing designer control’2 Jl&dt2 A=, 0l=
CPU AIBEsS HE =F22 RISIEHA, 2clg JIgtez2 A2 S8 dHE:sS

MHBIE QUIQ AIAHS 2ER S 202 Mg 4+ US 20T

Project AcousticsOilAdE S2lst J|BtC2 XA S dH2S MH6HI| fotH
&0l 2 (obstruction), EE (portaling), B4 (occlusion), &&H(reverberance), 2t AlzZt
(decay time) St 22 Sstst® SIHE Dot QUCH Ot O22 0I2 2H6HA

LIEFEH Zd0ICH
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(d) Zal Al

(0™ 9-2) Proejct Acoustics? =2 & St
[&X: https://learn.microsoft.com/en—us/gaming/acoustics/what-is—acoustics]

Project Acoustics 6MSE QCQ JI&2 JI8X22 3X
Mol dEA S2(IR)2 AMZd0I@st 4450, 01 I
o, metolesle gtse QU2 did 88 121
M= Ol HAE Pre-baking, Bake, Runtime2l 3
o 82 VR 2E = JHY SWOIAM ItetllestE g8
LIEH = OICH.

M

x

[> HU
i

0 oAr
4

a0

%

02

QJ

kJ

£0

[w)

f=}

&

t2

of
Tl
o g
1=

* Pre—-bake: Baking

23
* Bake: #ZX2=2 I

lo] SEEN SH2 FEE BF
« Runtime: THIOIE{SIEl UBA SEES SSUM 285 o

Interpret/

design

(08 9-3) VR 2E= Y SWOIA Het0lEstE dBA Sgs &8ot= Lo o
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Project AcousticsE Z211¢0 HEHZ HET 0
£ N30t UCH

¢ Project Acoustics Unity plugin and samples

JleE0A

IA = A0, ot 22 SW

i

=
=]

ot

e Project Acoustics Unreal & Wwise plugins and samples — Windows

9.1.3 Google Resonance Audio

IS2 6XRE U2 WS A I

AOHGHRACH 4], 228 Resonance AudioZ &350 VR, AR, HY &F0 A CHOl
2

0
Ir g

=0, Ooteiol A Resonance Audio2l

220 AME 2017HS0 ‘Resonance Audio’'2te=

=2

Lilst 32t S8 Mg == JCtD Aot
S JI2 G0 S Uy SO0l Hotod AONSHCE.
F20H M= SE ASIH AR P2k =Y A
2HOZ Resonance Audiolt S&SHCILD LIt QU
0l AJH3tD UCH

(a) ITD, ILD

(d8 9-4) Resonance Audio? S&

(b) Spectral effects

S AL Pt 45 HE

(d) Zoj2

(08 9-5) Resonance Audioll Fi

iy

5t Zbat

El
ol 2=

oz |IRE ddot= &

[=3]
&
= pre-processing SEfZ &S

(e) N4

SEO A e d4ESHE
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0l

=
=]

]

HEN met 018 =S8

t

rr

o]

Resonance AudioE &l&idt=
Unity0il M= Resonance Audio ComponentE ZFJt56t1, 0l =
Resonance AudioE 2% = UCL Resonance Audiol Components= Otefl et 2

RS0l UCH

g2 X010t A=,

uin
10

Z3ot

* ResonanceAudioSoundfield

¢ ResonanceAudioRoom - ResonanceAudiolt HE&l= 32t sHEottH, XX Ty
At BHAlE St 22 Itetoly 83

* ResonanceAudioReverbProbe - 32t2| O 0IMI&t 2220 o 0ILE 2IHE S

£ fg s s8E M3

Otehel &2 Resonance AudioOlAl room component®t reverbProbe ComponentE

£30ot= GIE LIEFHCE

Resonance Audio= Ofciet 22 EHZHM SHoI0, 2 EEHSUA S&ots Ll
oM & JHOIEE M35t QUL

* Resonance Audio development environment or platform
Android Studio

- FMOD

- Resonance Audio SDK for iOS

- Unity

- Unreal

- Audio Monitor VST

- Resonance Audio SDK for WeB

- Wwise

2 A @ 2L MulA 88
e =& MHS0M Ogst 202 MHIAE HE6t

B

At ot S0 ORI QUCH
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6ot OIE LI Y (Harman International, 0I5l o2t

10
r
0
=
X 02
B!
o []F
N
o
n
i
m
~
e
=

ClOiOIol &AL ‘Ot AAEZH LLEREIE'E 220122 XML o2 AAZEZH
LEREIB= CES(EMEXNMSHLES]) 2021 HAS A5 del AFM #HAIZ, ofor2
0l #HAIS Sofl Xt AHIXS AZBHES 238 ‘62 ExP’ Dl &268 g2 'UX
8332021’ HAERALCL ot2He] MEFAIGESE A2lAA AR 222 ‘ot &
SXIF &hE 0lS 2=H0| otdl oI2tol &g I8 2d0letl) L=0"0 “dIlsS Sl &
SXte AHIXDL Aote 82 M35t DHEY 22 =242 22 £+ U= ‘W32 M
S22 B QUCH' D LIMOH[5]. ALMI} 622 214 0lSoiel 20182 CES
20180lA XMSCZ 3 LSt QZHOIHE AIAH ‘CXNEIT'S 231D, 0|F 0
£ RZFES SO O0IS5IH ME22 BHES A0 210 AL
(08 9-7) ot2t EXP A L JIESHAE ALHAH
[EX: https://www.automoblog.net/cars—personal-experience-concepts/]

OOl AJHE CINIE2% 20212 G201 (E MZ22 Xt ZES HIete 28010t
St N0lol ZANE EUALH XU FEES ot ‘Exp’oletl 018 X1, ME HMetst= C
NESZ 20212 of2 Exp 2EE'Z HHFO, 0lH ot AAZ=Z HAWAM Al
Xl Exp &SRS KL
5ot ExP 2EE(CINES T 2021)0l €2 Exp SREE2 JIEQ XU HEHHQAHES]
HFE A LA SRE0ICH o222 UsXIE 21D HICOLASES s 2201 2
= AN, FEHA 22 12 010 Z2luoleHuU FRAESE /s AKOL € =&
USH, 2HNEE 2 = U= HMUE ZAHF0 2 =% ACtD HAMCH
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JleE0A

(a) ‘HOIY QIEIA WMA’(Gaming Intense Max)

Ju

2tol 2

Jdeld olg Al

=2UCH

Ch= 3ol
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bs 2AES
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(Drive-Live Concert)

E-20lE EME’

(c) ‘=e2tol

2192

H0
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=
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EHE MU

ALOL Ol

o

UCH

= HMAl
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LH

(b) ‘3A2/0MI0IEf ASLCIR (Creator Studio)
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(In-cabin)
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3
4 https://www.sonarworks.com/blog/learn/immersive—audio
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[2]
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[4]

(5] ISO/IEC 23008-3:2022, “Information technology — High efficiency coding
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2022. 08. 17

(6] ETSI TS 103 190-1 V1.3.1 (2018-02), Digital Audio Compression (AC-4)

Standard; Part 1: Channel based coding, 2018. 02

(7] ETSI TS 103 190-2 V1.2.1 (2018-02), Digital Audio Compression (AC-4)
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“White Paper on MPEG-H 3D Audio”, 2022, 10
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“360 Reality Audio So immersive. So real”, https://music.com/360RA

N16584, “MPEG-H 3D Audio verification test report”, 2017. 01

https://professional.dolby.com/technologies/ac—4/2

Dolby® AC-4: “Audio delivery for next-generation entertainment services”,

2021. 02
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[1] ATSC A/342-3:2022 "ATSC Standard, A/342 Part 3: MPEG-H System",
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1 https://professional.dolby.com/cinema/theatrical-releases/

[1]

[2] https://pixarpost.com/2012/06/brave—movie-review—dolby—atmos-contest.html
[3] https://professional.dolby.com/cinema/theatrical-releases/

[4] https://www.boxofficepro.com/dolby-hits—closes—-in—on-300-dolby-cinema-lo

cations—worldwide—reaches—milestone—of-500—-theatrical-titles—in—dolby-visio
n-and-dolby-atmos/

(5] https://www.dolby.com/en-gb/experience/home-entertainment/films—in—dolby
—atmos/#gref

(6] https://www.the-home-cinema-guide.com/dolby-atmos—complete—guide.html
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1] https://www.audioblog.iis.fraunhofer.com/sony—360-reality-audio-mpegh

2] https://www.mixonline.com/recording/music—production/creating—divine-tides
-2023s—grammy-winning—best-immersive—audio—album

[3] https://electronics.sony.com/360-reality-audio

(4] https://musictech.com/news/sonys—360-reality—audio-creative—suite/

(5] https://www.pocket-lint.com/what-is-sony-360-reality—audio—and—how-does
—it-work/

(6] https://www.dolby.com/experience/music/#gref

[9 JIE} 20k OIHHAIE QL2 AUlA &
[1] https://games.dolby.com/news/deeply-immersive-game—audio-with—spatial—-s
ound/

[2] https://professional.dolby.com/gaming/dolby—atmos—for-developers/
[3] https://learmn.microsoft.com/en-us/gaming/acoustics/what-is—acoustics
[4] https://resonance-audio.github.io/resonance—audio/

[5] https://m.weekly.cnbnews.com/m/m_article.htm|?no=137582

(6] https://zdnet.co.kr/view/?no=20230707132745

[7] https://www.hankyung.com/economy/article/2022061483032
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