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...and many other things
degrade audio.

® [rregular tape playlback

® dynamic range compression in radio-and tv broadcasts
x qudio Speedup on the radio

® NOISE

x clipping and other distortion

® .. andyet more.
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Audio Collection Quality

x Most audio collections bad

® contain some audio-of low quality ok

K
» contain recordings of different qualities bod
re |

® contain recording of unknown quality bad
(o] ¢

“alright-ish
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Audio Collection Quality

. Most audio collections

x contain some audio of low guality

x contain recordings of different qualities

vvvvv

® contain recording of unknown quality




Impact on Music Informatics

x methods are usually tested only:-on-one (or few) audio
collections, hence:

» feature extractors (etc.) might fail in the real world
affects MIR researchers’ work

®x [f feature extractors work, it i1s not clear if they
corrleate with content or audio quality
affects ‘digital musicologists’ and industry
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Audio Degradation [oolbox

or Home R Mypage of Projects @ Help

ot

x MOSt comprehensive

audio degradation

x designed to make it easy to
degrade audio In-many
different ways

QSX, A\

tttttt

x aim: encourage MIR
researchers to test their s o1

algorithms under many GPL open source

different conditions
on SoundSoftware




Degradation Units

Add Noise Apply Impulse Response
Add Sound High-pass filter
Attenuation Low-pass filter
Aliasing MP3 Compression
Clipping Saturation
Delay Speedup

Dynamic Range Comopr. Wow Resampling
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Degradation Units

Add Noise Apply Impulse Response
Add Sound High-pass filter
Atten iation Low-pass filter
sounds MP3 Compression
includea: Saturation
pulb sound env.,
vinyl crackle Speedup

Dynamic i iaiige Compr. Wow Resampling
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Degradation Units

Add Noise Apply Impulse Response
Add Sound

Atten iation

OO0IT1,

mir*rop’nona
aKer ana vinyl
polayer Ins
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NCIUGEeQq:
OUD souna env.,
viNnyl Crackie

Dyna aige Gomopr. Wow Resampling
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Degradation Unit Example

parameter.noiseColor = "brown’;
[audio_out, timestamps_out] =

degradationUnit_addNoise (audio, samplingFreq,
timestamps, parameter)

x example sound before / after

® Why “timestamps’ — we’ll see later.
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Degragations

x {0 make complex “Degradations” we can make chains
from degradation units

® . |lIke audio eftects!

x Example: Raaio Broadcast Degradation

Dynamic Range Compr.

Speedup
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Degradations

x {0 make complex “Degradations’™ we can make chains
from degradation units

® . |lIke audio eftects!

x Example: Raaio Broadcast Degradation

Speedup C pw
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Degradations — examples

x | ots of audio examples (file://localhost/Users/
mMatthiasm/code/audio-degradation-toolloox/
ntml/audioexamples.htmi)

» Examples with spectrogram:

x \\Wow resampling on cello (filet)

x| jve Recording on fileT




Comparing to Ground Iruth

® ONEe Main PUrpose:
evaluate methods under different degradations

= problem — we have time-distorting degradations

» solution: every degradation can also transtorm ground
truth to the time line of the degraded audio

x example: beat tracking ground truth after “Speedup”
degradation
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Comparing to Ground Iruth

® ONEe Main PUrpose:
evaluate methods under different degradations

= problem — we have time-distorting degradations

» solution: every degradation can also transtorm ground
truth to the time line of the degraded audio

x example: beat tracking ground truth after “Speedup”

degradation
time

original ground truth I | I I I

transformed | | I | I

Friday, 1 November 13



Revisit Example

—adI0 Broadcast

) degradation unit
s Dynamic Range Compr.

‘ ‘ ‘ ) transformed
ground truth

timestamps
degradation unit

Speedup

transformed
ground truth
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Results | — Audio D

x gudio ID fails for most "Real-\World™ degradations, not
for mp3

® robustness to pink Noise Is ok

correct 1ncorrect  not identified

Original 100 0
Live 0 100
Radio 3 94

PhonePlay 0 99
PhoneRec 5 88
MP3 0
Vinyl 4 96
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Results | — Audio D

x gudio ID fails for most "Real-\World™ degradations, not
for mp3

® robustness to pink Noise Is ok

orig 40 30 20 10 5 0
dB SNR
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Results || — Score-to-audio

allignment
x pretty much falls over for = explanations: onset
“Live” and "Phone duplication; bass

Playback™ degradations harmony missing
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Results Il — Beat-tracking

®x compare two methods: BeatRoot, Davies

x very similar, but Davies more robust to “Live”
degradation
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Results IV — Chord
recognition

®x compare two methods:
Chordino, HPA

x  HPA usually better,
Chordino more robust
on “Phone Play”

TR
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Results IV — Chord
recognition

®x compare two methods:
Chordino, HPA

x  HPA usually better,
Chordino - more robust
on “Phone Play”
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Results IV — Chord
recognition

®x compare two methods:
Chordino, HPA

x  HPA usually better,
Chordino more robust
on “Phone Play”
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Summary

x Audio Degradation Toolbox offers
® easy-to-use degradations
x more comprehensive than other existing toolboxes

x ground truth time-=line transform to evaluate on time-
warping degradations

x Results show: ADT Is useful to detect strengths and
weaknesses of MIR methods

x FOr paper, audio examples, source code:
http://code.soundsoftware.ac.uk/projects/audio-
degradation-tooloox
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What’s up next?

® convince everyone to usethe ADT )
x Work with it ourselves...
x degraded audio as-additional training data

x affect of degradation on human ground truth labelling
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