Contents

1 Introduction .......... ...
LT INtroduCtion ........cooiinniiit it
1.2 Speaker Recognition .............ccooiiiiiiiiiiiiiiiiiii i,
1.3 Types of Speaker Recognition .............c.oooiiiiiiiiiiiiiiiina.
1.3.1 Speaker Identification ...............ccoeviiiiiiiiinnnnnnnn.
1.3.2  Speaker Verification .............coooiiiiiiiiiiiiiiiiiinnnnnn.
1.4 Challenging Issues in Speaker Recognition...........................
1.5 TIssue Addressed in BOOK .........oooiiiiiiiiiiiiiiiiiiiiiii
1.6 Objective and Scope of Work ...,
1.7 Organization of the Book ...............ccooiiiiiiiiiiiiiiii.
1.8  Contribution of the BOOK............ooooiiiiiiiiiiiii i
References ......ueeiii
2 Robust Speaker Verification: A Review ...................................
2.1 Feature Compensation........covveiieeeiiieeieeeieeeeeeeeeeeeeennnennn.
2.2 Robust Feature EXtraction .............oooeiiiiiiiiiiiiiinniiiee...
2.3 Model Compensation........oovveeiiieiiiiiiiieieeeieeeeeeeeeenennannn.
2.4 Robust Speaker Modeling................coiiiiiii
2.5 Motivation for the Present Work....................oiiia .
RefErences ......oveiiii
3 Speaker Verification in Noisy Environments Using
Gaussian Mixture Models ...
3.1 INtrodUCtiON . .....uvtet it
3.2  GMM-UBM Framework for Speaker Verification....................
3.3 Development of GMM-UBM Based Speaker Verification
SYSEEINIS ...
3.3.1 Simulation of Background ................ccooiiiiiiiiiiii
3.3.2  PreproCeSSING .. ..uuuuuu e
3.3.3  Feature EXtraction .............oooiiiiiiiiiiiiiiniiinee...
3.3.4  Speaker MOdeling .........ccoouuuuuuiiiiiiiiiiiiiiiiiinnn.
3.3.5 Performance Evaluation...................oooooiiiiii..

vii



viii

Contents
3.4 Feature Mapping for Speaker Verification in Varying
Background Environment .............cooiiiiiiiiiiiiiiii 39
3.4.1 Multiple Background Models Based on Vocal Tract
Length. ..o 41
3.4.2 Feature Mapping Using Multiple Background Models....... 42
3.5 Development of Speaker Verification Systems
in Feature Mapping Framework .................oooiii 43
3.6 SUMMAIY .ottt 45
References ......oouuiiiii i 46
Stochastic Feature Compensation for Robust Speaker
Verification ........ ... 49
4.1  Stochastic Feature Compensation (SFC) .................oooiiin.. 50
4.2 SFC Using Independent Probability Models .......................... 51
4.2.1 Multivariate Gaussian-Based Cepstral
Normalization (RATZ) ... 52
4.2.2  Stereo Piece-Wise Linear Compensation
for Environment (SPLICE)....................coooiiina.. 54
4.2.3 Multivariate Model Based Cepstral
Normalization (MMCN) ..., 55
4.3  SFC Using Joint Probability Models ................ooooiiiiiiiiiinn. 58
4.3.1 Stereo-Based Stochastic Mapping (SSM) .................... 59
4.3.2 Trajectory-Based Stochastic Mapping (TRAJMAP)......... 61
4.4  Development of Proposed SV Systems...........c..oooveiiiiiiina... 64
4.4.1 Simulation of Background Environment ..................... 64
4.4.2 Feature Extraction and Speaker Modeling ................... 66
4.4.3 Feature COmMpPensation. ..........oouuuueeeeenniuieeeeennnnnnns 66
4.4.4  Effect of Feature Compensation in Cepstral Domain........ 67
4.4.5 Performance Evaluation...................ooiiiiiiin.. 70
4.5 SUMMATY - .ottt et 74
References ......oouuiiii 75
Robust Speaker Modeling for Speaker Verification in Noisy
Environments................. 77
5.1 GMM-SVM Combined Approach for Speaker Verification.......... 78
5.1.1  Support Vector Machines .............ccoooviiiiiiiiina... 79
5.1.2  Construction of GMM Supervectors............c...oouveee... 79
513 SVMEKemels ......oooiiiiiiiiiiiiiiiii 80
514 SVM SCOTING .ottt 82
5.1.5  Experimental Setup........cooviiiiiiiiiiiiiiiiiiiiie.. 82
5.1.6  Performance Evaluation.....................ooooi. 83
5.2 Utterance Partitioning for Improving GMM-SVM Based
Speaker Verification Performance ..o, 91
5.3 Total Variability Modeling for Speaker Verification.................. 100
5.3.1 i-Vector EXtraction ...............ociiiiiiiiiiiiiiiiii... 101

532 SVMTraining ....ooovvveieiiiiii i 102



Contents
5.3.3 Inter-session COMPENSALION .......uuuuuuuunnnniiiiinnnnnns
5.3.4 Score Calculation............c.ccoiiiiiiiiiiiiiiie i
5.3.5 Experimental Setup . ..........uuuuuuuuuniiiiiiiiiiiiiiiiiaas
5.4 Adaptive Boosting for Improved Speaker Verification
Performance in Noisy Environments ..................................
5.4.1 Proposed Boosting Algorithm (DataBoost-UP)..............
5.4.2 Performance Evaluation...............ccooviiiiiiiiiiiinnn..
5.5 SUMMATY .«
References .......oeiiii
6 Summary and Conclusion......................ooooiiiiiii
6.1  Summary of the Book ...
6.2 Major Contribution of the Book ......................oooL L,
6.3 Scope for Future Work ...
Reference .........ooooii

A Mathematical Details of Stochastic Feature Compensation Methods . .

A.1 MMSE Estimators for Feature Compensation ........................
ALl RATZ....oo

A.1.2 SPLICE ..o

A13 MEMLIN ...

A.2 Expectation Maximization Algorithms for Feature Compensation ..
A2.1 RATZ. ..o

A22 SPLICE .. .o

A23 TRAIMAP ...

B Gaussian Mixture Model .......................ooiiii
B.1 Training the GMMS ..ottt
B.1.1 Expectation Maximization (EM) Algorithm .................

B2 TeStING ..ottt e
REfEIreNCeS .. ..ottt

C MFCCFeatures ............c.ooiiuiiiiiiiiii i
REfErences ... .oouuuii

D Total Variability Training .......................................ooLL.

ix



2 Springer
http://www.springer.com/978-3-319-07129-9

Robust Speaker Recognition in Moisy Environments
Rao, K.5.; Sarkar, S,

2014, X, 139 p, 31 illus., 25 illus. in color., Softcover
ISBM: 978-3-319-07129-9



		2014-06-16T13:43:34+0530
	Preflight Ticket Signature




