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- STANDARDSAND ™"
INFORMATION DOCUMENTS

ANSI/CTA Standard
ATSC Recor ded Practi AUDIO e e :
Techniques for Establishing and Maintaining > e, e "
Audio Loudness for Digital Television \ R s Standard for Over the Top Television
(A/85:2013) W and ow“vmo. Distribution for Mobile and
Ooc ABS2013 STANDARDS ~ ANSICTA-2075

12 March 2013 \.
;—1 AES Recommended Practice ‘ ! / ey 2020
Loudness Guidelines for — td
Over the Top Television and
Online Video Distribution

MPEG-D, AC-3/4, DTS &
2|4t Codec M2 2 HO|

PE i 803 G/ HARGMCS # 5 Consumer
Advanced Televsion Systams Commities @ Technology
ot ot S AUDIO ENGINEERING SOCIETY, INC.

551 Fifth Avenue, New York, NY 10176. US.

ATSC A/85 AES 71 =a ANSI/CTA-2075

1) A/85:2013 ATSC Recommended Practice - Techniques for Establishing and Maintaining Audio Loudness for Digital Television (2013)
2) AES71-2018 AES Recommended Practice - Loudness Guidelines for Over the Top Television and Online Video Distribution (2018)
3) ANSI/CTA-2075 - Loudness Standard for Over the Top Television and Online Video Distribution for Mobile and Fixed Devices (2020)



ojcjol 2E2|Y MH|AE flct 2T &3 HIEHHO|E £FE 7HE =22 ICTIE=HNEA 2023
Global ICT Standards Conference 2023
— x —
HT R&D = H
2Eg|Y ojc|ojof| E=tEl HEHOIE 7|8 ST HE2L 7= ME > oM 2F 7|2 =% > AP ™Ef
CREATION SERVER PLATFORM CLIENT DEVICE m
CONTENT ® o e @ o >
HEEMUHEZE(TTA) M ANSI/CTA-2075 E& 743 4t
HE 53] &4 71& o|H / Adst



ojcjo] 2E2|Y MH|AE flet ST EES! HEHIOE & 7IE =2 ICT @; JMEA 2023

Global ICT St rds Conference 2023

Gk BE U 28 TPy

o o
7l e ¥ s 2ES EE 7|1 1k =M BEst
- TTAEZ HHE 22 — Alist X Eco-System Z3} - CTA EZ 7|3 g2
erie 4s | Werefolel ™ . — WcHasmy "
A AR 447l 158 Q| Server T
g 2Y WEYH CEE TR TE
ool 4y g ! e 4
eIl E| M) / c;o(lﬂtl;ilﬁalgl ) SDK 74 > &g“'gtg l;iﬂ} 2 28 la B B 4
PO, Ad ) R e o S P o 1. .o .- NP
DEHGIO|Ef U X2 N7 Y VI N7 Y V&
L BEE A4 w8 4 BEE 72408 4
TTA BE FH BE 24 % FH(CTA)

e Y B2E Y =3 p. I 29l BE AW FH 4 EEAude g 2 BE WY ¢ 33 p

g Jls g1 ok
24 4 ) £4
FAIM =Y U BE 83 YAHM EHY A MM EHY U
85 54 ¥ ZEEZR MY 853 53 ¥ g5 838 ¥

2020 2021 2022




ojcjo] 2E2[Y MH|AE flet S E HEHIO[E #F 70 =3 |CT EZ=HOEA 2023

Global ICT Standards Conference 2023
HE
A ME WHE (1/6)

7)E WAlo| 2HY BN - MH|A 28 59
Content Server Client
(Video/Audio)
. x ....... Audio TV -24LUFS
Decoder
=30 LUFS
M\ 8
-22 LUFS ~
sLrs | © Re-encoding ‘ . .
TL: -24 Audio x Mobile
‘ Decoder -16LUFS
- M2lF S (Re-encoding)2 2 25t 2 H|E S7} - DYE =1 ZTY(Target Loudness) 22 HEsHE|0f
U2 HEIHIO|E HAle| AL EH QL|R IHY 5% CieFst ZHd 7|7| S =7}



=
i
2
|>
|m
L
o2
2
=
| >
M

=& EES} HIEHHO[E #E /T

i Kedl

Clipping

Noise Boost

=22 [CT L= HMEA 2023

Global ICT Standards Conference 2023

Pumpin



ojcjo] 2E2|Y MH|AE flet ST EES! HEHIOE & 7IE === ||E T‘L ]HE“\ 2023

A 7HE LHE (3/6)

o AEZ o 2= LY wAIE = U HEE[OIE] #Z(LM1)2t

O o
MH|A It 28 HALO| 2 ALK 2 34 7|rh

olo

2F 2 HFAl(Decoder/Interface)@ BTS2 9|

oo
oo x
o

o
AL Al O
o =3[R Y

Content Server Client

(Video/Audio)

. . Audio
Audio Streaming Decoder TV -24LUFS —
=30 LUFS m
Mobile
' O -16LUFS
-22 LUFS B 0 '
c - |
-5 LUFS
LM1 Interface
|
QLC|@ FH =&IX0l| 2 HEHH|O|E HiAl Device A Environment
H oolo| xHol3cl 0dp] €05 ol 7= =
ol g9l AelAY glo] KA =2 Tks OBl .o

Creret dd 71712 &t Fof AAIZE S 7Hs ”



ojcjo] 2E2|Y MH|AF flet S EE2 HEHHOIE & 7H'E === IICT I=MHMHAA 2023

A 7HE LHE (4/6)

LM1 Metadata

o RE S{O| 2L £42 Header + Payload +Z°| LM1 Metadata Bitstream2 2 H9|
> A 7170 S HES M2lo 28, 2ddat zehd 2 e Payload
Length . . . . . . ?

r 3

read

® LM1 Metadata Syntax = % FQ If2}H H

loudnessManagementStream()

. — integratedLoudness
— mediaInfo()
—albumIntLoud
— LloudConfig() loudParam() — dialoguelLoudness
— samplePeak
— LoudFrame()
—lra

— loudnessDistribution()

—multiBandEnergyRatio()
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setLoudSystemConfig()

— setDeviceConfig() —  config.DSLC.x*

——config.ELED.*

— setExtendedConfig() — — config.E0.x*
—— config. X
— setEnvironmentConfig() — config. .k
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updatelLoudnessSystemState()

— updatelLoudState() —Estate . loudness.targetOrg

— updateDSLCState() state.DSLC.x%
— updateELEQState() Tstate .ELEQ.volume

——updateEnvState()—————[:Ftate. .profileType

——updateExtState()————{::state.EQ.*
state. i
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. Normal Loudness Normalization |
. Quality Secure Loudness Normalization
statelovdness.mode o Strict Loudness Normalization
L3 v
v Sample Transparent Loudness Normalization |
- - s
Loudness
.- True Transparent Loudness Normalization Normalization
¥ “ Gain
- Attenuation Only Loudness Normalization
Lo Supervised Loudness Normalization |

Loudness Normalization Gain Estimation

Input Audio, x|n]

setLoudnessSystemConfig |

 Initial State

i .
updatelLoudnessSystemState ‘

Pre-Estimation

Deviation Estimation
Advanced Feature
(Optional)

Normalization Gain
Estimation

Loudness Analysis

N

>
/ State

\_ Parameters

Loudness State Management

Loudness Management 1 (LM1) Decoder

i state.LOUD.gainLinear

"

+-—===|-»

DRC
Internal or External (Optional)

I P —_

Audio Signal Processing

Loudness-managed Audio, y[n]
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ANSI/CTA-2075.1 Standard (June, 2022)

Consumer :
Technology @

TTAK.KO-07.0146 Standard (Dec. 2020)

YESUCHEF(IRER)
TTAK. KO-07.0146

ALY 2020 128 9% Consumer %
Technology a
AEZ|Y Mu|AL| \ ""‘ American National Standards Institute

::>1 8% SR 98t olEtciolel . -_Y
5 _—
- ooy =\
o CTA Standard Apple, Google, BBC,
a Loudness Standard for Over-the-Top Television and

Online Video Distribution for Mobile and Fixed Devices
-LMm1

CTA-2075.1

Netflix, Samsung, LG &
o| X|X|2 B&E &0

TN R LT A7 IS

June 2022
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CHe| = AF — CES 2023 Innovation Award Product

-

& M A (Innovation Award) =%

Consumer
Technology ~ TOPICS ABOUT SESSIONS & EVENTS  EXHIBITS
Association

% CES 2023 INNOVATION AWARD PRODUCT

Gaudio Loudness

Management Solution, LM e

M1 EZ % TMA Z[Z==Z ANSI/CTA-2075.10| HE &l 7IL|2

LOGISTICS

3 e

Gaudio Loudness Management Solution, LM1

gjo

T WES £FMO0| CES 2023 - Streaming = 0FO0f| A

JAN 58, 202:
LAS VEGAS, NV & DIGITAL

HONOREE

Streaming

Gaudio Loudness Management Solution provides consistently
optimized volume levels tailored to individual user playback
environments and devices regardless of the media app, be they OTT
or OVD. Volume deviation can be resolved utilizing the LM1 standard
conforming side-chain metadata matched with the original content,
without diminishing or altering the content. Gaudio Lab's solution is
the first industry application to adopt the ANSI/CTA-2075.1 standard
and also features advanced adaptability to fit diverse listening
environments.
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