Audiowizualne rozpoznawanie
mowy



Wprowadzenie

Abl 2¢ At bbednié Yyzwaniem w systemach
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Systemy AVSR

A AVSR, Audio-VisualSpeechRecognition

A Pionierskie prace R2 (& OTAVERS | 2 4 |
I I LI2 Ol N prieZPétadjayicty latach1984[1].

A Jedne z najnowszycho I R R2 (i &zadtoBbwania
sensoraKinect(kameraRGBkamera3d O t niadiexz4
YA 1 N2 T 2065 @agadnienia AVSR Prace
prowadzoneprzezGalatasaet. al [2].

1. Petajan E, Automatic lipreading to enhance speech recognition, in Proc IEEEConf
ComputerVisionand PatternRecognition]1985 pp.40c47.

2. G GalatasG. Potamianosand E Makedon "Audio-visualspeechrecognitionincorporating
facialdepthinformation capturedby the Kinect,"(EUSIPCO012 pp. 27142717.



Systemy AVSR

A Badaniaoparte o sensorKinect
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Systemy AVSR

A Badaniaoparte o sensorKinect
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Systemy AVSR

A Badaniaoparte o sensorKinect
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Systemy AVSR

KSMAVSRstudies

AAMmodels|3]

Spatialfiltration [4]

SpatialAudio Filtration and VisualVoiceActivity Detectionfor
ImprovingAutomaticSpeeclRecognition[5]

P Dalka P Bratoszewskand A. Czyzewski"Visuallip contour detection for the purposeof

speechNB O 2 3 y Sigalsahg ElectronicSystemsgICSESR014 International Conference
on, Poznan2014 pp. 1-4. doi: 10.11091CSE20146948716

K Lopatka J Kotus P. BratoszewskiP. SpaleniakM. Szykulskand A. Czyzewski'Enhanced
voiceuserinterface employingspatialfiltration of signalsfrom acousticvector sensor,"2015
8th International Conferenceon Human Systeminteraction (HSI),Warsaw 2015 pp. 82-87.

doi: 10.1109HSI20157170647

P BratoszewskiKotus J, SzwochG., _ 2 LJI Ki, Prizybylski ., SzykulskiM., SpaleniakP,

/ 1 & 0 SAg &Spdtial Audio Filtration and Visual Voice Activity Detection for Improving
AutomaticSpeechRecognitiod MultimediaToolsAnd Applicationsjn review 2015



Tworzenie systemu AVSR
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Rejestracja korpusu
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Rejestracja korpusu




Rejestracja korpusu
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Rejestracja korpusu

Corpus Modality

Year 2015

No. ofspeakers 35

Microphones 8 (3line array9

Videoresolution 1920x1080

Videoframerate 100fps

Cameras stereo

Noise Acoustic(babble factory, street)

SNR Varying, calculateger word

Material 168commandgeg. MESSAGEAVE
'{% {/wh[] 5h2b2

Labels Pereachword

Modality Corpusaccesshttp://www.modality-corpus.org



Rejestracja korpusu
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Database
TULIPS1

DAVID

XM2VTS

BANCA

GRID

VIDTIMIT
WAPUSK20

UNMGVIER

KSM

Year
1995

1996

1999

2003

2005

2008
2010

2011

2015

Spk.
12

123
295
52

34

43
20

123

Max 42

Inne korpusy

Resolution
100x75

640x480

720x576

720x576

720x576

512x384
640x480

708x640 max

1920x1080

Framerate
30 fps

30fps

25fps

25fps

25 fps

25 fps
48 fps

29 fps

100fps

Language material Additional Features

digits 4 no
digits alphabet nonsense varying background
utterances

8 SEmiEnees (elyis ene headrotations, glasseshats

words)
digits, name, date of birth controlled, degraded and adverse conditior
and address impostor recordings
1000commandlike .
sentences
10 TIMITsentences office noiseand zoom
100 GRID sentences stereoscopicamerg office noise

varying speech pace, expressions, illuminat

12 XM2VTS sentences .
head poses and quality

168 commandgisolated stereo camera, varying noise, word SNR
sentence} suppliedwith labels



Modele AAM

Active AppearanceModel (AAM)is a generalutility for statistical
parametrization of objects based on Principal Component
AnalysigPCA)

Lipdetectionandtrackingis achievedusingAAMalgorithm
AAMfor eachspeakemwascreatedconsistingof 25 facialpoints

AAM besidesof lip detection is also used for the purpose of
parametrization

A lip regiontexture "Qmay be approximatedasthe sumof mean
texture "(Pand the linear combination of the eigenvectorsof
the texture  revealingthe highestvariation

“Q ngp_ ¢(’I)

wherew denotes a vector of coefficients.



Modele AAM

Liptrackingresults




Parametry wizyjne

sec;ARM-Combined; AAM-Shape; BAM-Texture; Doct—Inner; Det—Cuter;Ellipse—-Ellipse; GCM-Inner;
0;40;22;58;604;64;4;60;60;32;32;16;16

0.0000;-0.335827 -1.03706 0.561605 —-0.02316l15 0.383¢77 —-0.176447 -0.312%77 -0.65%28¢c8
0.0100;-0.4%9512 -0.6765906 0.53115%8 0.0578033 0.466688 -0.233401 -0.6£5955%25 -0.1328552 1
0.0200;-0.6103236 —-1.41522 0.531%24 0.3140335 0.2373815 0.145822 -0.3c8262 —-0.758731 2.5

GCM-Outer;Histogram—Inner;Histogram—Cuter; VerticalProfile—Inner;VerticalProfile—Cuter

2.2833% -0.97687 -0.125518 -0.035%41¢ 0.438789 -1.33544 0.345188 1.0286% -0.353536807 1.25474
..62285 -0.58204¢6 0.000806144 0.100015 0.26646% -1.3608% 0.543541 1.53%73 -0.420384 1.42173
5444 -0.872434 -0.123605 -0.016732%5 0.641271 -1.283c8 0.468428 0.5336536 -0.47106% 1.35135 -
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AV-concat AV-HiLDA

Fuzja na poziomie decyzji (angecisionfusion)

A Integracja decyzji po klasyfikacii
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System AVSR

Trenowanie modeli Hidden Markov
Model Toolkit

Synchroniczne :
strumienieA/V o Modele HMM

=== | Parametry Wizyjnela—




System AVSR

Rozpoznawanie mowy Hidden Markov
Model Toolkit

— MFCC —

Synchroniczne :
strumienie A/V of Modele HMM

=== | Parametry Wizyjnela—
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t 20NJ SOYS VY I NJtF
systemu AVSR

A Aplikacja LJ2 T ¢ I f ma2spnOHroniczne pobieranie
strumieniA/V

A Aplikacjatelepromptera g € | 6 A SZRIRERB O A ¢
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AAplikacjia dzY20f A ¢ S 8 PO Gyal 3 NX2A
Transkryptor

AbI NIt RRABI f hacPHB] I (1 Syd &OEs
LI N YSUNF &

A Skryptydo trenowaniai testowaniamodeliHMM
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PXIRecordingApp¢ Program do
synchronicznej rejestracji strumieni A/V
6L LINFgSey
oraz kamery termowizyjnej)
(na dole: bloczki wykorzystane do
stworzenia oprogramowania)
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