a2 Visual guide
‘ LUFScale for macOS - version 2.1.12

Quick start

What does LUFScale do?

LUFScale measures file loudness and, with Normalize, physically adjusts perceived volume toward a LUFS target while controlling true
peak. Each source is analysed over its full duration, then the output is remeasured and verified. The result does not depend on tags or a
compatible player: levels become more consistent across files, deviations are flagged, and originals remain untouched.

Free software and redistribution

LUFScale is free software distributed under GNU GPL-3.0-or-later. This licence permits use, study, modification and redistribution under
its terms. Source code, notices and third-party licences accompany the distribution. The software is provided without warranty.

LUFScale Add audio files

Perez Philippe q q
e Drop one or more folders or audio files. Every

subfolder is scanned.

Destination

Destination

Select the folder that will receive processed
copies with the same tree.

Settings

Preset
Operation

Volume Settings

Loudness target

Choose a preset and the required operation.
Maximum true peak Every file is processed separately.

CPU 48 %

Start

/\/\/ Click Normalize. Progress, elapsed time and CPU

use are displayed live.

3 -14.4 LUFS

Main features

* True normalization, ReplayGain or analysis for MP3, FLAC, WAV, AIFF, M4A, OGG and Opus.

* Every file is measured and processed separately toward the selected target.

 Folder structure, metadata and artwork are preserved when FFmpeg can copy them.

* Originals are never moved or modified.

* Auto parallelism, analysis cache and resume after interruption.

* Quality control, CSV report, progress, CPU and Before/After LUFS histories.

¢ Interface and PDF guides in 12 languages.

* Published distribution for Apple Silicon Macs. An Intel build may be attempted on an Intel Mac running macOS 12 or later, but it is
unvalidated and not guaranteed (details on p. 5).

* The macOS application already contains Python, PySide6/Qt, FFmpeg, codecs, guides and licences: end users install no additional tool.
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Settings - Audio / Options

Main features

Preset

Applies a consistent loudness target, maximum true peak
and audio quality at once. Any manual change selects
Custom.

ITU-R BS.1770

LUFScale automatically uses the full historical measurement,
the only method validated on the reference corpus.

Volume

This setting is a shortcut to the loudness target; it does not

change the Mac playback volume. ¢ Soft: -18 LUFS - calmer
level, more dynamic headroom and less chance of engaging
the limiter.

Maximum true peak

Maximum true peak is a ceiling, not a level to reach. It limits
the highest reconstructed waveform peaks in dBTP, including
peaks between samples, to reduce clipping after encoding or
transcoding.

Parallel processes

Determines how many files can be processed at the same time.

File-by-file processing

Every file receives its own measurement and gain to
approach the selected LUFS target under the True Peak limit.

Operation

Normalize physically changes audio toward target.
ReplayGain copies the stream and adds tags. Analyze-only
measures each source without creating audio files.

Loudness target

The loudness target is the intended integrated loudness
across the whole track, expressed in LUFS. A less negative
value produces a louder file: -14 LUFS is louder than -16
LUFS.

Audio quality

Controls the quality/size trade-off for compressed formats.
Lower numbers use higher quality and bitrate. It changes
neither the LUFS target nor maximum true peak.

* Auto starts with at most 4 jobs. When CPU measurement is available, it checks once per second: it adds one job below 70% usage and

removes one above 92%.

Overwrite existing files

Allows an audio file already present in the destination to be
replaced. Source files are never overwritten.

Automatic quality control

Remeasures every output. Corrections still target +£0.50 LU;
a loudness warning appears only beyond +0.60 LU.

Start automatically after a drop or
paste
Automatically starts processing after sources are added by

drag-and-drop or paste, when a destination has already been
selected.
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Resume after an interruption

Files already completed with the same settings are
recognized and not processed again.

Create a CSV report

Creates a detailed CSV report in the destination with
measurements, durations and warnings. No diagnostic JSON
file is added.

Do not re-encode files that already
comply

Enabled by default. After analysis, a file within £0.10 LU of
target and below the True Peak limit is copied unchanged
without re-encoding.

https://lufscale.net



What happens during processing

LUFScale automatically uses the full historical measurement, the only method validated on the reference corpus.

° Add audio files ° Analyze

File-by-file Automatic
processing quality control

Parallel processes

Determines how many files can be processed at the same
time. ¢ Auto starts with at most 4 jobs. When CPU
measurement is available, it checks once per second: it adds
one job below 70% usage and removes one above 92%.

Resume after an interruption

Files already completed with the same settings are
recognized and not processed again.

Loudness change

Each file adds a point on the right and moves history left.
Before always shows the measured source. With Normalize,
After shows the actually remeasured output.

Processing log

Each line concerns a file or a general processing step. « A
successful line starts directly with the filename: SUCCESS is
no longer repeated. * COMPLIANT, RESUMED, SKIPPED,
CANCELLED and ERROR remain when they add useful
information.

Processing-log colour key

Analyze

Analyze-only fully remeasures every source with FFmpeg on
each run. The Before graph and progress advance file by file.
No audio file or output quality control is created.

Automatic quality control

Remeasures every output. Corrections still target +£0.50 LU;
a loudness warning appears only beyond +0.60 LU.

Analysis only

In Analyze-only mode, the Before graph, log, and progress
bar advance file by file as each measurement finishes; After
stays still.

Estimated total time: calculating...

Estimated total time: 12 min - finishing around 14:30. “12
min” is the estimated total duration and “14:30” the
expected finish time. If completion passes midnight, the day
count is automatically added before the time, for example “2
d. 14:30".

Processing completed with no detected anomaly.
Unchanged audio copy: the source already met the target and peak limit.

The output exists, but one measurement is outside the expected tolerance.

CANCELLED Processing was intentionally stopped; this is not an error.

The affected file could not be completed.
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Recommended settings and reference points

Preset

Loudness target

Maximum true peak

Audio quality

Music library - recommended

Louder streaming

Dynamic music

-16 LUFS

-14 LUFS

-18 LUFS

These presets are practical application choices, not universal standards.

Three useful checks

No processing

Check that at least one compatible
audio source and a different

FFmpeg not found

Run the application builder again or
install FFmpeg, then restart.

-1.5 dBTP

-1 dBTP

-2 dBTP

Peak warnings

Choose a more negative true-peak
ceiling or a lower loudness target,

destination are selected. then process the file again.

Official technical references

FFmpeg filters - loudnorm / eburl28:
https://ffmpeg.org/ffmpeg-filters.html

FFmpeg codecs - libmp3lame and audio encoders:
https://ffmpeg.org/ffmpeg-codecs.html

ITU-R BS.1770-5 (11/2023), programme loudness and true peak:
https://www.itu.int/rec/R-REC-BS.1770-5-202311-l/en

EBU R 128 v5.0 (21/11/2023):
https://tech.ebu.ch/publications/r128

Original ReplayGain specification:
https://wiki.hydrogenaudio.org/index.php?title=0riginal_ReplayGain_specification
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Technical appendix

Source files are never moved or modified.

Operation

Normalize processes every file separately, targets LUFS under the True Peak limit, and remeasures the output. ReplayGain does not
change samples. Analyze-only produces measurements and an optional CSV report, but no audio file.

With quality control enabled, ReplayGain remeasures the delivered file to confirm unchanged physical loudness and peak, then checks
the Track tags. Success confirms preserved audio and present tags, not physical target loudness.

Without QC, no compliance is declared and no corrective retry runs. A normalized output is still remeasured for the log and CSV.
Analyze-only creates no output and therefore performs no output QC.

ITU-R BS.1770

FFmpeg loudnorm measures integrated loudness |, LRA,
threshold and true peak TP according to ITU-R BS.1770.

File-by-file processing

Every file receives its own measurement and gain to

approach the selected LUFS target under the True Peak limit.

Audio quality

MP3 uses LAME, M4A FFmpeg AAC, OGG Vorbis and Opus
libopus. FLAC stays lossless; WAV/AIFF remain
source-compatible PCM.

Automatic quality control

With quality control, a dynamic MP3 can be recalculated up
to three times.

Build for Apple Silicon Mac and Intel Mac

Paths are relative to the extracted source-package root:
Apple Silicon Mac (arm64) - On macOS 12 or later, run:

./Create_Community_Distribution_macOS.command
Created files:

dist/LUFScale.app
dist/LUFScale-2.1.12-macOS-arm64-community.zi

p
dist/LUFScale-2.1.12-macOS-arm64-community.zip.sha256

Intel Mac (x86_64) - On an Intel Mac, run:

./Create_Community_Distribution_macOS.command

Reference analysis

LUFScale automatically uses the full historical measurement,
the only method validated on the reference corpus.

MP3

An MP3 not eligible for the linear path receives an internal
true-peak target 1.00 dB lower, never below...

Do not re-encode files that already
comply
Enabled by default.

Parallel processes

FFmpeg tasks run concurrently. Cumulative times add task
work, not elapsed time.

If macOS installs the Xcode tools, keep Terminal open: the builder resumes automatically.

Created files:

dist/LUFScale.app
dist/LUFScale-2.1.12-mac0S-x86_64-community.zip

dist/LUFScale-2.1.12-mac0S-x86_64-community.zip.sha256

.app (self-contained application for local testing or regular use)

.zip (archive to share or publish, with the application, sources, licences and notices)

.sha256 (SHA-256 fingerprint of the .zip file)
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Technical appendix - calculations and formulas

L = LUFS, TP = dBTP, G = dB

ITU-R BS.1770

_ 2
L, =-0.691 + 10 loglO(Z G;z)

K-weighted channel energies are combined to calculate
integrated loudness.

File-by-file processing

G

file — Ltarget ) Linput

Every file receives its own measurement and gain to
approach the selected LUFS target under the True Peak limit.

Do not re-encode files that already comply

IL_-T|<0.10LU
TP, < TP
m m.

ax

Enabled by default. After analysis, a file within £0.10 LU of
target and below the True Peak limit is copied unchanged
without re-encoding.

Loudness change

A=L-T

Rdisplay =[-6, +6] LU ; Toc = +0.60 LU

Before shows physical loudness. In ReplayGain, the second
graph estimates compatible-player playback from the stored
gain; audio remains unchanged.
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ITU-R BS.1770 - Gating

Tg = 400 ms; overlap = 75 %
I' =-70LKFS; " =T -10 LU
a r loud

Absolute and relative gates select the blocks retained by the
integrated measurement.

Estimate without output

Gest - Ltarget ) Linput
= min(TP, +G TP )
inp

ut est’ limit

TPest

Analyze-only may calculate an estimate from the source
measurement, but creates no audio file and no output
quality control.

Automatic quality control

L  -L | > 0.60 LU
out expected

TP >TP,. .. + 0.25dB
out limit

Remeasures every output. Corrections still target +£0.50 LU;
a loudness warning appears only beyond +0.60 LU.

ReplayGain - no audio re-encoding

Gtag = Ltarget ) Linput
P = 0TP/20
peak

ReplayGain calculates a suggested gain and writes
REPLAYGAIN_TRACK_GAIN/PEAK tags.
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Technical appendix - Automatic quality control

L t = target LUFS; TP_req = requested dBTP; TP_g = 0.05 dB guard

Linear loudnorm eligibility

G=L-I

TP =TP. +G
pred in

mp, = TPreq - TPpred = 0.05

Moy = LRAt -LRA; = 0.05

Linear mode is used only when the predicted true-peak and
LRA margins are each at least 0.05.

Strict compliance

Ly - L = 0.50 LU

TP  <TP
ut re

o q

Output is strict when loudness stays within £0.50 LU of
target and true peak does not exceed the requested limit.

Low-loudness feedback

r= min[(Lt -0.45) - L

out’
(TPreq - 0.05) - TPout]
TPint,n+1 = TPint,n tr

If loudness is too low, the internal target rises toward L_t -
0.45 LU, capped by peak headroom; no step below 0.01 dB.

Correction limits

NMP3 =3; Nlossless -

A dynamic MP3 allows at most three retries; FLAC, WAV and
AIFF allow two corrections. The loop may stop earlier.
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Initial internal true peak

TP ="TP -1.00 dB
req

safe

TPint,O = max(-9 dBTP, TPsafe)

For a dynamic MP3, the internal target starts 1.00 dB below
the requested limit and is clamped at -9 dBTP.

Peak feedback
TPg = 0.05dB
eTP = TPout ) (TPreq ) TPg)
TPint,n+1 = TPint,n B eTP

If true peak exceeds the limit, the next internal target is
lowered by the excess plus the 0.05 dB guard.

Best attempt

p = max(0, TPOut - TPreq)

e = max(0, [L - Lt| -0.50)
dL =L - Lt|

score = (p>0, eL>O, D, e, dL)

out

out

Across the initial output and up to three retries, the score
prioritizes peak, then loudness tolerance, then absolute
error.

QC warning vs retry target

AL=L,.-L;

= |AL| > 0.60 v TP > TP + 0.25
alert out req
StrictOK = |AL| = 0.50 A TPout = TPreq
retry = —strict A | TP, TP | = 0.01

int,n+1 : int,n

QC

QC warns at £0.60 LU and +0.25 dB; a retry targets the
strict limits with a step of at least 0.01 dB.
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