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DCT coefficients 

• Add DCT coefficients (on Fbanks) in feature 

Mitchell McLaren, Yun Lei, IMPROVED SPEAKER RECOGNITION USING DCT 
COEFFICIENTS AS FEATURES, ICASSP 2015. 
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Uncertainty Propagation 

• How to use the covariance in i-vector extraction? 

• How to deal with uncertainty caused by short 
utterances? 

• Propagate covariance of i-vectors to PLDA 

 

 

 

• How to do length-normalization? Normalize T. 

 
• Patrick Kenny, et al. “PLDA FOR SPEAKER VERIFICATION WITH UTTERANCES OF ARBITRARY DURATION”, ICASSP 2013 

• Wei Rao, et al. “NORMALIZATION OF TOTAL VARIABILITY MATRIX FOR I-VECTOR/PLDA SPEAKER VERIFICATION”, ICASSP 2015 

 



Multi-conditional training 

• Add noise in model PLDA training and 
enrollment 



Minmax i-vector 

• In order to improve performance with 
condition mismatch, good to minimize the 
max error. 

 

• Ville Hautamaki et al. “Minimax i-vector 
extractor for short duration speaker 
verification”,  Interspeech 2013 

 

 



Non-Gaussian prior 

 
 
 
 
 

• Start out with an already trained T matrix.  
• For each source, extract an informative prior N (µp, Σp) using the minimum divergence estimation.  
• Re-center the first order statistics Fe around the relevant source-specific mean to give F,  
• Extract i-vectors, by matching the now zero-mean informative prior N (0, Σp)for each source to the 

relevant re-centered first-order statistics 
 
 
 
 

 
• Sven Ewan Shepstone  et al., SOURCE-SPECIFIC INFORMATIVE PRIOR FOR I-VECTOR 

EXTRACTION, ICASSP 2015 



Clean i-vector Estimation 

• Estimate clean i-vectors from noisy ones 

 

Waad Ben Kheder, ADDITIVE NOISE COMPENSATION IN THE I-VECTOR SPACE FOR SPEAKER 
RECOGNITION, ICASSP 2015. 



 



Gaussian Mixture for i-vector Residual 

• In DNN-based i-vector, the residual is not 
necessarily Gaussian. Therefore a GMM is 
better.  



Frame Confidence in Frame Selection 

• Weight In statistic domain by frame 
confidence 

• Weight In score domain? Submitted to 
interspeech 2015. 

SOFTSAD: INTEGRATED FRAME-BASED SPEECH CONFIDENCE FOR SPEAKER 
RECOGNITION, ICASSP 2015. 



Adaptation: Subspace GMM 

• Using SGMM for i-vector adaptation 

Petr Motlicek, et al. EMPLOYMENT OF SUBSPACE GAUSSIAN MIXTURE MODELS 
IN SPEAKER RECOGNITION, ICASSP 2015. 
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I-vector Normalization for Unseen 
Channels 



I-vector Normalization for Unseen 
Channels 

Weizhong Zhu et al. NEAREST NEIGHBOR BASED I-VECTOR 
NORMALIZATION FOR ROBUST SPEAKER RECOGNITION UNDER 
UNSEEN CHANNEL CONDITIONS , ICASSP 2015 



DNN for SID 

 

Y Lei, N. Scheffer, L. Ferrer and M. McLaren“A novel scheme for speaker recognition using 
phonetically-aware deep neural net,” in Proc. of ICASSP, Florence, Italy, 2014. 

Patrick Kenny, Deep Neural Networks for extracting Baum-Welch statistics for Speaker 
Recognition, Speaker Odyssey 2014 

Ming Li and Wenbo Liu, “Speaker verification and spoken language identification using a generalized i-
vector framework with phonetic tokenizations and tandem features,” in Proc. INTERSPEECH, 2014. 



• Adaptation for DNN-based SID 

D. Garcia-Romero, X. Zhang, A. McCree, and D. Povey, “Improving Speaker Recognition 
Performance in the Domain Adaptation Challenge using Deep Neural Networks”, in Proc. 
of SLT, USA, 2014. 



Change Point Detection 

 

 

 

 

 

 

 
• Vishwa Gupta, SPEAKER CHANGE POINT DETECTION USING DEEP NEURAL NETS, ICASSP 2015. 



Architecture 

 



Feature-based DNN SID 

M. McLaren, Y. Lei, and L. Ferrer , Advances in deep neural network frameworks for speaker recognition, ICASSP 2015  



D-vector 

 

V. Ehsan, L. Xin, M. Erik, L. M. Ignacio, and G.-D. Javier, “Deep neural networks for small footprint text-dependent 
speaker verification,” IEEE International Conference on Acoustic, Speech and Signal Processing (ICASSP), vol. 28, no. 4, 
pp. 357–366, 2014. 



DNN-based cochannel SID 

• Speaker posterior probability aggregation 

 

Xiaojia Zhao, DEEP NEURAL 
NETWORKS FOR 
COCHANNEL SPEAKER 
IDENTIFICATION, ICASSP2015. 

http://192.168.0.51:8888/2015/icassp2015/pdfs/0004824.pdf
http://192.168.0.51:8888/2015/icassp2015/pdfs/0004824.pdf
http://192.168.0.51:8888/2015/icassp2015/pdfs/0004824.pdf
http://192.168.0.51:8888/2015/icassp2015/pdfs/0004824.pdf
http://192.168.0.51:8888/2015/icassp2015/pdfs/0004824.pdf


RBM vectors 

 

 

 

 

 

 

 
• Omid Ghahabi, RESTRICTED BOLTZMANN MACHINE SUPERVECTORS FOR SPEAKER 

RECOGNITION, ICASSP 2015. 

http://192.168.0.51:8888/2015/icassp2015/pdfs/0004804.pdf
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Fast i-vector and Small Footprint i-
vector 

• O. Glembek, L. Burget, P. Matˇejka, M. Karafi´at, and P. Kenny, “Simplification and 
optimization of i–vector extraction,” in Proceedings of ICASSP 2011, pp.  

• H. Aronowitz and O. Barkan, “Efficient approximated i–vector extraction,” in Proceedings of 
ICASSP 2012, pp. 4789–4792, 2012. 4516–4519, 2011. 

• P. Kenny, “A small footprint i-vector extractor,” in Proceedings of Odyssey 2012, pp. 1–6, 2012. 

• S. Cumani, P. Laface, and V. Vasilakakis, “Memory and computation effective approaches for 
i–vector extraction,” in Proceedings of Odyssey 2012, pp. 7–13, 2012. 

• S. Cumani and P. Laface, “Memory and computation trade-offs for efficient i-vector 
extraction,” IEEE Transactions on Audio, Speech, and Language Processing, vol. 21, no. 5, pp. 
934–944, 2013. 

• S. Cumani and P. Laface, “Factorized sub-space estimation for fast and memory effective i-
vector extraction,” IEEE Transactions on Audio, Speech, and Language Processing, vol. 22, no. 
1, pp. 248–259, 2013. 

• Sandro Cumani et al, MEMORY-AWARE I-VECTOR EXTRACTION BY MEANS OF SUB-SPACE 
FACTORIZATION, ICASSP 2015.  
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Resurging of text-dependent SID 

• Work on RSR2015 

 

 

 

 

 

 

 

 
• Hanwu SUN, Kong Aik LEE and Bin MA, A NEW STUDY OF GMM-SVM SYSTEM FOR TEXT-DEPENDENT 

SPEAKER RECOGNITION, ICASSP 2015. 



JFA for Text-dependent Modeling 

• Extend GMM to HMM, and use multiple 
hidden variables for the HMM states.  

Patrick Kenny, JFA MODELING WITH LEFT-TO-RIGHT STRUCTURE AND A NEW 
BACKEND FOR TEXT-DEPENDENT SPEAKER RECOGNITION, ICASSP 2015. 
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KL-HMM speaker diarization 

• KL-HMM as a standalone method for 
diarization, like GMM-HMM 

• An extension to IB 

 

Srikanth Madikeri, Hervé Bourlard,KL-HMM BASED SPEAKER DIARIZATION 
SYSTEM FOR MEETINGS, ICASSP 2015. 
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Diarization with i-vectors 

Gregory Sell, DIARIZATION RESEGMENTATION IN THE FACTOR ANALYSIS SUBSPACE, 
ICASSP 2015. 

http://192.168.0.51:8888/2015/icassp2015/pdfs/0004794.pdf
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Diarization with PLDA 

• PLDA is used to infer speaker vectors and 
speaker identity. VB is used for inference. 

Ahmet Emin Bulut, PLDA-BASED DIARIZATION OF TELEPHONE CONVERSATIONS, ICASSP 2015. 
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Non-resegmentation Diarization 

• Clustering on different segment length 

Houman Ghaemmaghami, A CLUSTER-VOTING APPROACH FOR SPEAKER DIARIZATION AND 
LINKING OF AUSTRALIAN BROADCAST NEWS RECORDINGS, ICASSP 2015.  
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SGMM + KL-HMM Diarization 
• SGMM for i-vector extraction, KL-HMM used 

for resegmentation 

 

Srikanth Madikeri, COMBINING SGMM SPEAKER VECTORS AND KL-HMM 
APPROACH FOR SPEAKER DIARIZATION, ICASSP 2015. 
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Database and tools 

• Spoofing  

• https://wiki.inf.ed.ac.uk/CSTR/SASCorpus 

• NAM TIMIT: 

• http://homepages.inf.ed.ac.uk/jyamagis/page
3/page57/page57.html 

• VB diarization 

• http://speech.fit.vutbr.cz/software/vb-
diarization-eigenvoice-and-hmm-priors 
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