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IVAS Input-Output Loudness Harmonization
Overview of new results

= Pipeline link: https://forge.3gpp.org/rep/ivas-codec-pc/ivas-codec/-/pipelines/74346

= Triggered with STV for all input/output format combinations
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IVAS Input-Output Loudness Harmonization
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Output Loudness Heatmap across Bitrates: MONO

SWB | ref -22.0 LKFS | dtx=False
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IVAS Input-Output Loudness Harmonization

Stereo

Page 4
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OQutput Format
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Output Loudness Heatmap across Bitrates: STEREO

SWB | ref -19.6 LKFS | dtx=False
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Output Format

IVAS Input-Output Loudness Harmonization
5.1 (No TDREND)

Output Loudness Heatmap across Bitrates: 5 1
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Output Format

IVAS Input-Output Loudness Harmonization
7.1 (No TDREND)

mono

stereo
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WB | ref -22.0 LKFS
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Output Loudness Heatmap across Bitrates: 7_1
SWB | ref -21.7 LKFS
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Output Format

IVAS Input-Output Loudness Harmonization

5.1+2

mono

stereo
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BIN_REV
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Output Loudness Heatmap across Bitrates: 5 1 2
SWB | ref -20.9 LKFS
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Output Format

IVAS Input-Output Loudness Harmonization
5.1+4

Output Loudness Heatmap across Bitrates: 5 1 4
WB | ref -20.6 LKFS SWB | ref -20.0 LKFS FB | ref -20.0 LKFS
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Output Format

IVAS Input-Output Loudness Harmonization
7.1+4

Output Loudness Heatmap across Bitrates: 7.1 4
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IVAS Input-Out
FOA

Output Format

HOA3
BIN
BIN_REV

BIN_IR

mono

stereo

OQutput Format

HOA3
BIN
BIN_REV

BIN_IR

Page 10 25.03.2026

put Loudness Harmonization
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Output Loudness Heatmap across Bitrates:

SWB | ref -24.1 LKFS | dtx=False
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IVAS Input-Out
HOA2

Output Format

HOA3
BIN
BIN_REV

BIN_IR

mono

stereo

OQutput Format
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BIN
BIN_REV

BIN_IR
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put Loudness Harmonization
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Output Loudness Heatmap across Bitrates:
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IVAS Input-Out
HOA3

|
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put Loudness Harmonization

Output Loudness Heatmap across Bitrates:
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IVAS Input-Output Loudness Harmonization
ISM1

Output Loudness Heatmap across Bitrates: ISM1
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IVAS Input-Output Loudness Harmonization
ISM2

Output Loudness Heatmap across Bitrates: ISM2
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IVAS Input-Output Loudness Harmonization
ISM3

Output Loudness Heatmap across Bitrates: ISM3

WB | ref -17.7 LKFS | dtx=False SWB | ref -17.7 LKFS | dtx=False FB | ref -17.7 LKFS | dtx=False

mono
stereo
51
512
514
71
714
FOA
HOA2

Output Format

HOA3
BIN
BIN_REV
BIN_IR
ISM3

mono
stereo
51
512
514
71
714
FOA
HOA2

OQutput Format

HOA3
BIN
BIN_REV
BIN_IR
1SM3

> &5 R T - 2L T ] s T ) L - o L D N o oh
A R R R KO L A . I R S O T L L

Bitrate (kbps) Bitrate (kbps) Bitrate (kbps)

%

-—
Page 15 25.03.2026 © Fraunhofer 1IS % Fraunhofer

s



IVAS Input-Output Loudness Harmonization
ISM4

Output Loudness Heatmap across Bitrates: ISM4
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IVAS Input-Output Loudness Harmonization
ISM1MASA1DIR1

Output Loudness Heatmap across Bitrates: ISM1MASALDIR1
WB | ref -15.2 LKFS SWB | ref -15.2 LKFS FB | ref -15.2 LKFS
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IVAS Input-Output Loudness Harmonization
ISM1MASA2DIR2

Output Loudness Heatmap across Bitrates: ISM1MASA2DIR2
WB | ref -15.8 LKFS SWB | ref -15.8 LKFS FB | ref -15.8 LKFS
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IVAS Input-Output Loudness Harmonization
ISM2MASA1DIR1

Output Loudness Heatmap across Bitrates: ISM2MASAL1DIR1
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IVAS Input-Output Loudness Harmonization
ISM2MASA2DIR2

Output Loudness Heatmap across Bitrates: ISM2MASA2DIR2
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IVAS Input-Output Loudness Harmonization
ISM3MASA1DIR1

Output Loudness Heatmap across Bitrates: ISM3MASALDIR1
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IVAS Input-Output Loudness Harmonization
ISM3MASA2DIR2

Output Loudness Heatmap across Bitrates: ISM3MASA2DIR2
WB | ref -14.7 LKFS SWB | ref -14.7 LKFS FB | ref -14.7 LKFS
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IVAS Input-Output Loudness Harmonization
ISM4MASA1DIR1

Output Loudness Heatmap across Bitrates: ISM4AMASALDIR1
WB | ref -14.0 LKFS SWB | ref -14.0 LKFS FB | ref -14.0 LKFS
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IVAS Input-Output Loudness Harmonization
ISM4MASA2DIR2

Output Loudness Heatmap across Bitrates: ISM4AMASA2DIR2
WB | ref -14.7 LKFS SWB | ref -14.6 LKFS FB | ref -14.6 LKFS

mono

stereo

HOA2
HOA3
BIN
BIN_REV
BIN_IR

ISMAMASA2DIR2
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Output Format

IVAS Input-Output Loudness Harmonization
ISM1SBA1

Output Loudness Heatmap across Bitrates: ISM1SBA1l
WB | ref -16.1 LKFS SWB | ref -16.4 LKFS FB | ref -16.3 LKFS

mono

stereo

HOA2
HOA3
BIN
BIN_REV
BIN_IR

ISM1SBA1
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Output Format

IVAS Input-Output Loudness Harmonization
ISM1SBA2

Output Loudness Heatmap across Bitrates: ISM1SBA2
WB | ref -16.1 LKFS SWB | ref -16.4 LKFS FB | ref -16.3 LKFS

mono

stereo

HOA2
HOA3
BIN
BIN_REV
BIN_IR

ISM1SBA2
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Output Format

IVAS Input-Output Loudness Harmonization
ISM1SBA3

Output Loudness Heatmap across Bitrates: ISM1SBA3
WB | ref -16.2 LKFS SWB | ref -16.4 LKFS FB | ref -16.4 LKFS
mono

stereo

HOA2
HOA3
BIN
BIN_REV
BIN_IR

ISM1SBA3
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Output Format

IVAS Input-Output Loudness Harmonization
ISM2SBA1

Output Loudness Heatmap across Bitrates: ISM2SBA1
WB | ref -16.7 LKFS SWB | ref -16.9 LKFS FB | ref -16.8 LKFS
mono

stereo

HOA2
HOA3
BIN
BIN_REV
BIN_IR
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R N © @ O e XA 4@ © T S U N ©
] N L A S L, R L S G L CU D S A - G ) ! L R F P

Bitrate (kbps) Bitrate (kbps) Bitrate (kbps)

/
Page 28 25.03.2026 © Fraunhofer 1IS % Fraunhofer

s



Output Format

IVAS Input-Output Loudness Harmonization
ISM2SBA2

Output Loudness Heatmap across Bitrates: ISM2SBA2
WB | ref -16.8 LKFS SWB | ref -16.9 LKFS FB | ref -16.8 LKFS
mono

stereo

HOA2
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BIN
BIN_REV
BIN_IR
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Output Format

IVAS Input-Output Loudness Harmonization
ISM2SBA3

Output Loudness Heatmap across Bitrates: ISM2SBA3
WB | ref -16.8 LKFS SWB | ref -16.9 LKFS FB | ref -16.8 LKFS
mono

stereo

HOA2
HOA3
BIN
BIN_REV
BIN_IR

ISM2SBA3
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Output Format

IVAS Input-Output Loudness Harmonization
ISM3SBA1

Output Loudness Heatmap across Bitrates: ISM3SBA1l
WB | ref -15.6 LKFS SWB | ref -15.7 LKFS FB | ref -15.6 LKFS
mono

stereo

HOA2
HOA3
BIN
BIN_REV
BIN_IR

ISM3SBA1

W N T -t © o L o > V) © L PR - S W N ) ©
A R A - N, L »o® & & d LG S G LA A S

Bitrate (kbps) Bitrate (kbps) Bitrate (kbps)

/
Page 31 25.03.2026 © Fraunhofer 1IS % Fraunhofer

s



Output Format

IVAS Input-Output Loudness Harmonization
ISM3SBA2

Output Loudness Heatmap across Bitrates: ISM3SBA2
WB | ref -15.6 LKFS SWB | ref -15.7 LKFS FB | ref -15.6 LKFS
mono

stereo

HOA2
HOA3
BIN
BIN_REV
BIN_IR

ISM3SBA2
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Output Format

IVAS Input-Output Loudness Harmonization
ISM3SBA3

Output Loudness Heatmap across Bitrates: ISM3SBA3
WB | ref -15.7 LKFS SWB | ref -15.7 LKFS FB | ref -15.7 LKFS

mono

stereo

HOA2
HOA3
BIN
BIN_REV
BIN_IR
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Output Format

IVAS Input-Output Loudness Harmonization
ISM4SBA1

Output Loudness Heatmap across Bitrates: ISM4SBA1l
WB | ref -15.2 LKFS SWB | ref -15.2 LKFS FB | ref -15.2 LKFS
mono

stereo

HOA2
HOA3
BIN
BIN_REV
BIN_IR

ISM4SBA1
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Output Format

IVAS Input-Output Loudness Harmonization
ISM4SBA2

Output Loudness Heatmap across Bitrates: ISM4SBA2
WB | ref -15.2 LKFS SWB | ref -15.2 LKFS FB | ref -15.2 LKFS
mono

stereo

HOA2
HOA3
BIN
BIN_REV
BIN_IR

ISM4SBA2
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Output Format

IVAS Input-Output Loudness Harmonization
ISM4SBA3

Output Loudness Heatmap across Bitrates: ISM4SBA3
WB | ref -15.3 LKFS SWB | ref -15.3 LKFS FB | ref -15.2 LKFS

mono

stereo
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BIN_IR
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