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Vaibhav Garg, Pere Giménez-Febrer, University of Cantabria, Spain; Alba Pagés-Zamora, Universitat Politecnica de Catalunya,
Spain; Ignacio Santamaria, University of Cantabria, Spain

SPTM-P10.3: SEQUENTIAL METHODS FOR DETECTING A CHANGE IN THE .....ccooiiiiiiiieeeee e 6009
DISTRIBUTION OF AN EPISODIC PROCESS
Taposh Banerjee, Edmond Adib, Ahmad Taha, Eugene John, University of Texas at San Antonio, United States

SPTM-P10.4: DISTRIBUTION OF THE PRODUCT OF A COMPLEX GAUSSIAN .....ccooiiiiiiiseeeeeee e 6014
MATRIX AND VECTOR AND ITS SUM WITH A COMPLEX GAUSSIAN VECTOR
Wanxin Shi, Yang Li, Qian He, University of Electronic Science and Technology of China, China

SPTM-P10.5: PRINCIPAL ANGLE DETECTOR FOR SUBSPACE SIGNAL WITH ...cccoiiiiiiiiiiiiieeeeie e 6019
STRUCTURED UNKNOWN INTERFERENCE
Xingyu Xu, Yuchen Jiao, Yuantao Gu, Tsinghua University, China

SPTM-P10.6: AROBUST SPEAKER CLUSTERING METHOD BASED ON DISCRETE .....ccoviiiiiieirirseeeieienns 6024
TIED VARIATIONAL AUTOENCODER
Chen Feng, Jianzong Wang, Tongxu Li, Junging Peng, Jing Xiao, Ping An Technology (Shenzhen) Co., Ltd., China

SPTM-P10.7: TRACK-BEFORE-DETECT FOR SUB-NYQUIST RADAR .....ccceiiititiiiiierecetie s 6029
Sigi Na, Tianyao Huang, Yimin Liu, Xigin Wang, Tsinghua University, China

SPTM-P10.8: OPTIMAL TRANSPORT BASED CHANGE POINT DETECTION AND TIME ......cccooviiiniiiiniiicines 6034
SERIES SEGMENT CLUSTERING

Kevin Cheng, Shuchin Aeron, Michael Hughes, Tufts University, United States; Erika Hussey, CCDC-Soldier Center, United
States; Eric Miller, Tufts University, United States

SPTM-P10.9: MULTI-VIEW WASSERSTEIN DISCRIMINANT ANALYSISWITH ...ccoiiiiiiiirseceiee e 6039
ENTROPIC REGULARIZED WASSERSTEIN DISTANCE
Hiroyuki Kasai, Waseda University, Japan

SPTM-P10.10: LARGE-SCALE TIME SERIES CLUSTERING WITH K-ARS ....coiiiiiiieesese e 6044
Zuogong Yue, Victor Solo, University of New South Wales, Australia

SPTM-P10.11: DETERMINISTIC FEATURE DECOUPLING BY SURFING INVARIANCE .....cccccooiiiiniiiiseee, 6049
MANIFOLDS

Eduardo Martinez-Enriquez, Javier Portilla, Consejo Superior de Investigaciones Cientificas, Spain
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SPTM-P10.12: UNSUPERVISED AUTO-ENCODING MULTIPLE-OBJECT TRACKER ....c.cciiiiiiiiiiii 6054
FOR CONSTRAINT-CONSISTENT COMBINATORIAL PROBLEM
Yuta Kawachi, Teppei Suzuki, DENSO IT Laboratory, Inc., Japan

SPE-L1: END-TO-END SPEECH RECOGNITION I: STREAMING

SPE-L1.1: ASTREAMING ON-DEVICE END-TO-END MODEL SURPASSING .......cccoiiiiiiiiiiinee e 6059
SERVER-SIDE CONVENTIONAL MODEL QUALITY AND LATENCY

Tara Sainath, Yanzhang He, Bo Li, Arun Narayanan, Ruoming Pang, Antoine Bruguier, Shuo-yiin Chang, Wei Li, Raziel Alvarez,
Zhifeng Chen, Chung-cheng Chiu, David Garcia, Alex Gruenstein, Ke Hu, Minho Jin, Anjuli Kannan, Qiao Liang, lan McGraw,
Cal Peyser, Rohit Prabhavalkar, Golan Pundak, David Rybach, Yuan Shangguan, Yash Sheth, Trevor Strohman, Mirko Visontai,
Yonghui Wu, Yu Zhang, Ding Zhao, Google, Inc., United States

SPE-L1.2: MINIMUM LATENCY TRAINING STRATEGIES FOR STREAMING .......cccooiiiiiiiinceeeee e 6064
SEQUENCE-TO-SEQUENCE ASR
Hirofumi Inaguma, Kyoto University, Japan; Yashesh Gaur, Liang Lu, Jinyu Li, Yifan Gong, Microsoft Corporation, Japan

SPE-L1.4: STREAMING AUTOMATIC SPEECH RECOGNITION WITH THE ...cociiiiii e 6074
TRANSFORMER MODEL
Niko Moritz, Takaaki Hori, Jonathan Le Roux, Mitsubishi Electric Research Laboratories (MERL), United States

SPE-L1.5: CIF: CONTINUOUS INTEGRATE-AND-FIRE FOR END-TO-END SPEECH .....cccccooiiiiiiiiicince 6079
RECOGNITION
Linhao Dong, Bo Xu, Institute of Automation, Chinese Academy of Sciences, China

SPE-L1.6: TRANSFORMER-BASED ONLINE CTC/ATTENTION END-TO-END SPEECH ......cccccoviiiiiiiinrcee 6084
RECOGNITION ARCHITECTURE

Haoran Miao, Gaofeng Cheng, Changfeng Gao, Pengyuan Zhang, Yonghong Yan, Key Laboratory of Speech Acoustics and
Content Understanding, China

SPE-L2: LANGUAGE DISORDERS

SPE-L2.1: DETECTING MULTIPLE SPEECH DISFLUENCIES USING ADEEP .......cccociiiiiiiiiieciecese e 6089
RESIDUAL NETWORK WITH BIDIRECTIONAL LONG SHORT-TERM MEMORY
Tedd Kourkounakis, Amirhossein Hajavi, Ali Etemad, Queen’s University, Canada

SPE-L2.2: EXPLORING APPROPRIATE ACOUSTIC AND LANGUAGE MODELLING ....cccoiiiiiiciiccce 6094
CHOICES FOR CONTINUOUS DYSARTHRIC SPEECH RECOGNITION
Zhengjun Yue, Feifei Xiong, Heidi Christensen, Jon Barker, university of sheffield, United Kingdom

SPE-L2.3: SYNTHETIC SPEECH REFERENCES FOR AUTOMATIC PATHOLOGICAL ...ccocoovviiiiiieeitieiesssieieins 6099
SPEECH INTELLIGIBILITY ASSESSMENT
Parvaneh Janbakhshi, Ina Kodrasi, Hervé Bourlard, Idiap Research Institute, Switzerland

SPE-L2.4: TWO-STEP ACOUSTIC MODEL ADAPTATION FOR DYSARTHRIC SPEECH .....ccccccoviviiiicenreee 6104
RECOGNITION
Ryoichi Takashima, Tetsuya Takiguchi, Yasuo Ariki, Kobe University, Japan

SPE-L2.5: DYSARTHRIC SPEECH RECOGNITION WITH LATTICE-FREE MMI.....cccoooiiiiiiiieiee e 6109
Enno Hermann, Mathew Magimai.-Doss, Idiap Research Institute, Switzerland

SPE-L2.6: IMPROVED SPEAKER INDEPENDENT DYSARTHRIA INTELLIGIBILITY ..o 6114
CLASSIFICATION USING DEEPSPEECH POSTERIORS
Ayush Tripathi, Swapnil Bhosale, Sunil Kumar Kopparapu, Tata Consultancy Services, India
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SPE-L3: END-TO-END SPEECH RECOGNITION II: NEW MODELS

SPE-L3.1: JOINT PHONEME-GRAPHEME MODEL FOR END-TO-END SPEECH .......cccooiiiiiiiineeeeee e 6119
RECOGNITION
Yotaro Kubo, Michiel Bacchiani, Google, Japan

SPE-L3.2: QUARTZNET: DEEP AUTOMATIC SPEECH RECOGNITION WITH 1D ...oooiiiiiiiiiseiieeiee e 6124
TIME-CHANNEL SEPARABLE CONVOLUTIONS

Samuel Kriman, University of Illinois at Urbana-Champaign, United States; Stanislav Beliaev, University of Saint Petersburg,
Russia; Boris Ginsburg, Jocelyn Huang, Oleksii Kuchaiey, Vitaly Lavrukhin, Ryan Leary, Jason Li, Yang Zhang, NVIDIA, United
States

SPE-L3.3: END-TO-END MULTI-TALKER OVERLAPPING SPEECH RECOGNITION.......oooiiiiiiiiiiniieeieiein, 6129
Anshuman Tripathi, Han Lu, Hasim Sak, Google, United States

SPE-L3.4: END-TO-END MULTI-SPEAKER SPEECH RECOGNITION WITH ....coiiiiiiiiceee e 6134
TRANSFORMER

Xuankai Chang, Johns Hopkins University, United States; Wangyou Zhang, Yanmin Qian, Shanghai Jiao Tong University,
China; Jonathan Le Roux, Mitsubishi Electric Research Laboratories (MERL), United States; Shinji Watanabe, Johns Hopkins
University, United States

SPE-L3.5: HYBRID AUTOREGRESSIVE TRANSDUCER (HAT) ..ottt e 6139
Ehsan Variani, David Rybach, Cyril Allauzen, Michael Riley, Google, United States

SPE-L3.6: LIGHTWEIGHT AND EFFICIENT END-TO-END SPEECH RECOGNITION ....ccocoiiiiiiiiiccceeen 6144
USING LOW-RANK TRANSFORMER

Genta Indra Winata, Samuel Cahyawijaya, Zhaojiang Lin, Zihan Liu, Pascale Fung, Hong Kong University of Science and
Technology, Hong Kong SAR of China

SPE-L4: MACHINE LEARNING FOR LANGUAGE PROCESSING |

SPE-L4.1: SPOKEN LANGUAGE ACQUISITION BASED ON REINFORCEMENT .....ccooiiiiiiiiceeeee s 6149
LEARNING AND WORD UNIT SEGMENTATION
Shengzhou Gao, Wenxin Hou, Tomohiro Tanaka, Takahiro Shinozaki, Tokyo Institute of Technology, Japan

SPE-L4.2: HOW MUCH SELF-ATTENTION DO WE NEED? TRADING ATTENTION ....ccooiiiiiiiirieece e 6154
FOR FEED-FORWARD LAYERS
Kazuki Irie, Alexander Gerstenberger, Ralf Schliiter, Hermann Ney, RWTH Aachen University, Germany

SPE-L4.3: LEARNING RECURRENT NEURAL NETWORK LANGUAGE MODELS ......cccoiiiiiiiiieensee e 6159
WITH CONTEXT-SENSITIVE LABEL SMOOTHING FOR AUTOMATIC SPEECH RECOGNITION
Minguang Song, Yunxin Zhao, University of Missouri, United States; Shaojun Wang, Mei Han, PAII Inc, United States

SPE-L4.4: SEMI-SUPERVISED LEARNING FOR TEXT CLASSIFICATION BY LAYER ......coooviiiiiiieiseeeieinns 6164
PARTITIONING
Alexander Hanbo Li, Abhinav Sethy, Amazon, Inc., United States

SPE-L4.5: INTEGRATING DISCRETE AND NEURAL FEATURES VIA MIXED-FEATURE .......ccccccviviiiiniiiiiienn, 6169
TRANS-DIMENSIONAL RANDOM FIELD LANGUAGE MODELS

Silin Gao, Zhijian Ou, Tsinghua University, China; Wei Yang, State Grid Customer Service Center, China; Huifang Xu, China
Electric Power Research Institute, China

SPE-L4.6: GATED ATTENTIVE CONVOLUTIONAL NETWORK DIALOGUE STATE ...ccooviiiiiiereeeee e 6174
TRACKER

Sihong Liu, Beijing University Of Posts And Telecommunications, China; Songyan Liu, Beijing University of Posts and
Telecommunications, China; Weiran Xu, Beijing University Of Posts And Telecommunications, China
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SPE-L5: SPEECH SYNTHESIS AND VOICE CONVERSION |

SPE-L5.1: USING VAES AND NORMALIZING FLOWS FOR ONE-SHOT ....coooiiiiiiiee e 6179
TEXT-TO-SPEECH SYNTHESIS OF EXPRESSIVE SPEECH

Vatsal Aggarwal, Marius Cotescu, Nishant Prateek, Jaime Lorenzo-Trueba, Roberto Barra-Chicote, Amazon, Inc., United
Kingdom

SPE-L5.2: ZERO-SHOT MULTI-SPEAKER TEXT-TO-SPEECH WITH ..cociiiiiiiicesee e 6184
STATE-OF-THE-ART NEURAL SPEAKER EMBEDDINGS

Erica Cooper, National Institute of Informatics, Japan; Cheng-I Lai, Massachusetts Institute of Technology, United States; Yusuke
Yasuda, Fuming Fang, Xin Wang, National Institute of Informatics, Japan; Nanxin Chen, Johns Hopkins University, United
States; Junichi Yamagishi, National Institute of Informatics, Japan

SPE-L5.3: MELLOTRON: MULTISPEAKER EXPRESSIVE VOICE SYNTHESIS BY ...c.ccooiiiiiiiiiieceeeessseieieins 6189
CONDITIONING ON RHYTHM, PITCH AND GLOBAL STYLE TOKENS
Rafael Valle, Jason Li, Ryan Prenger, Bryan Catanzaro, NVIDIA, United States

SPE-L5.4: LOCATION-RELATIVE ATTENTION MECHANISMS FOR ROBUST ...ccooiiiiiiieesee e 6194
LONG-FORM SPEECH SYNTHESIS

Eric Battenberg, RJ Skerry-Ryan, Soroosh Mariooryad, Daisy Stanton, David Kao, Matt Shannon, Tom Bagby, Google, United
States

SPE-L5.5: PARALLEL WAVEGAN: A FAST WAVEFORM GENERATION MODEL BASED .......cccccoovviiiiiiiriniisieiins 6199
ON GENERATIVE ADVERSARIAL NETWORKS WITH MULTI-RESOLUTION SPECTROGRAM
Ryuichi Yamamoto, LINE Corporation, Japan; Eunwoo Song, Jae-Min Kim, Naver Corporation, Korea (South)

SPE-L5.6: GAUSSIAN LPCNET FOR MULTISAMPLE SPEECH SYNTHESIS ..o 6204
Vadim Popov, Mikhail Kudinov, Tasnima Sadekova, Huawei Technologies, Russia

SPE-L6: SPEECH ENHANCEMENT II: SINGLE CHANNEL

SPE-L6.1: ACOMPUTATIONALLY LIGHT ALGORITHM FOR BAYESIAN SPEECH .....cccoooiiiiiiiceee 6209
ENHANCEMENT WITH SNR MARGINALIZATION
Stefan Thaleiser, Gerald Enzner, Ruhr-Universitat Bochum, Germany

SPE-L6.2: LOW-LATENCY SINGLE CHANNEL SPEECH ENHANCEMENT USING ....ccccooviiiiiiiiineee e 6214
U-NET CONVOLUTIONAL NEURAL NETWORKS

Ahmet E. Bulut, Center for Robust Speech Systems, University of Texas at Dallas, United States; Kazuhito Koishida, Microsoft
Corporation, United States

SPE-L6.3: ACROSS-TASK TRANSFER LEARNING APPROACH TO ADAPTING DEEP ......ccoccoivivieeicr e 6219
SPEECH ENHANCEMENT MODELS TO UNSEEN BACKGROUND NOISE USING PAIRED

SENONE CLASSIFIERS

Sicheng Wang, Wei Li, Georgia Institute of Technology, United States; Sabato Marco Siniscalchi, Kore University of Enna, Italy;
Chin-Hui Lee, Georgia Institute of Technology, United States

SPE-L6.4: MONAURAL SPEECH ENHANCEMENT USING INTRA-SPECTRAL ....coooiiiiiiiiiireieieieee s 6224
RECURRENT LAYERS IN THE MAGNITUDE AND PHASE RESPONSES
Khandokar Md. Nayem, Donald S. Williamson, Indiana University, United States

SPE-L6.5: AMAXIMUM LIKELIHOOD APPROACH TO MULTI-OBJECTIVE LEARNING ......cccococvvviririreene 6229
USING GENERALIZED GAUSSIAN DISTRIBUTIONS FOR DNN-BASED SPEECH

ENHANCEMENT

Shu-Tong Niu, Jun Du, Li Chai, University of Science and Technology of China, China; Chin-Hui Lee, Georgia Institute of
Technology, United States

CXXiX



SPE-L6.6: PAGAN: APHASE-ADAPTED GENERATIVE ADVERSARIAL NETWORKS FOR .....ccoooviiniiiiniiinnen, 6234
SPEECH ENHANCEMENT

Peishuo Li, Zihang Jiang, Shouyi Yin, Tsinghua University, China; Dandan Song, Peng Ouyang, TsingMicro Co. Ltd., China;
Leibo Liu, Shaojun Wei, Tsinghua University, China

SPE-L7: SPEECH PERCEPTION AND PSYCHOACOUSTICS

SPE-L7.1: HUMANGAN: GENERATIVE ADVERSARIAL NETWORK WITH ..ot 6239
HUMAN-BASED DISCRIMINATOR AND ITS EVALUATION IN SPEECH PERCEPTION

MODELING

Kazuki Fujii, National Institute of Technology, Tokuyama College, Japan; Yuki Saito, Shinnosuke Takamichi, University of Tokyo,
Japan; Yukino Baba, University of Tsukuba, Japan; Hiroshi Saruwatari, University of Tokyo, Japan

SPE-L7.2: THE PROCESSING OF MANDARIN CHINESE TONAL ALTERNATIONS IN ...ooiiiiiiiiiccse e 6244
CONTEXTS: AN EYE-TRACKING STUDY

Jung-yueh Tu, National Chengchi University, Taiwan; Yu-Fu Chien, Fudan University, China and DePaul University, United
States

SPE-L7.3: ON THE IMPACT OF LANGUAGE FAMILIARITY IN TALKER CHANGE ......c.ccoiiiiiiiiiiceenes 6249
DETECTION

Neeraj Sharma, Carnegie Mellon University, United States; Venkat Krishnamohan, Sriram Ganapathy, Indian Institute of Science,
India; Ahana Gangopadhayay, Washington University in St. Louis, United States; Lauren Fink, University of California, Davis,
United States

SPE-L7.4: EFFECTS OF SPECTRAL TILT ON LISTENERS’ PREFERENCES AND ......c.ccooiiiiiniciereenseee e 6254
INTELLIGIBILITY

Olympia Simantiraki, University of the Basque Country, Spain; Martin Cooke, Ikerbasque (Basque Science Foundation), Spain;
Yannis Pantazis, Institute of Applied and Computational Mathematics, FORTH, Greece

SPE-L7.5: EFFECT OF FRICATION DURATION AND FORMANT TRANSITIONS ON ....cooooiiiiineeieieeseeeieienns 6259
THE PERCEPTION OF FRICATIVES IN VCV UTTERANCES
K'S Nataraj, Prem Chand Pandey, Hirak Dasgupta, Indian Institute of Technology Bombay, India

SPE-L8: SPEECH SYNTHESIS AND VOICE CONVERSION Il

SPE-L8.1: FULLY-HIERARCHICAL FINE-GRAINED PROSODY MODELING FOR .....cccconiiiiiiieieieecssieeieienns 6264
INTERPRETABLE SPEECH SYNTHESIS

Guangzhi Sun, Cambridge University, United Kingdom; Yu Zhang, Ron Weiss, Yuan Cao, Heiga Zen, Yonghui Wu, Google, United
States

SPE-L8.2: TRANSFERRING NEURAL SPEECH WAVEFORM SYNTHESIZERS TO ...c.ccooiiiiiireeeeee e 6269
MUSICAL INSTRUMENT SOUNDS GENERATION

Yi Zhao, Xin Wang, National Institute of Informatics, Japan; Lauri Juvela, Aalto University, Finland; Junichi Yamagishi, National
Institute of Informatics, Japan

SPE-L8.3: TEACHER-STUDENT TRAINING FOR ROBUST TACOTRON-BASED TTS....ccoiiiiiiiieinicsese e 6274
Rui Liu, Inner Mongolia University, China; Berrak Sisman, National University of Singapore, Singapore; Jingdong Li, Feilong
Bao, Guanglai Gao, Inner Mongolia University, China; Haizhou Li, National University of Singapore, Singapore

SPE-L8.4: MANY-TO-MANY VOICE CONVERSION USING CONDITIONAL ...cooooviiiiieieieeinrissiseieee e 6279
CYCLE-CONSISTENT ADVERSARIAL NETWORKS
Shindong Lee, BongGu Ko, Keonnyeong Lee, In-Chul Yoo, Dongsuk Yook, Korea University, Korea (South)

SPE-L8.5: FO-CONSISTENT MANY-TO-MANY NON-PARALLEL VOICE CONVERSION .......cccccovvinnnrineeieniennn, 6284
VIA CONDITIONAL AUTOENCODER

Kaizhi Qian, University of Illinois at Urbana-Champaign, United States; Zeyu Jin, Adobe, United States; Mark Hasegawa-
Johnson, University of Illinois at Urbana-Champaign, United States; Gautham Mysore, Adobe, United States
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SPE-L8.6: END-TO-END ACCENT CONVERSION WITHOUT USING NATIVE .....coov it 6289
UTTERANCES

Songxiang Liu, Disong Wang, Yuewen Cao, Chinese University of Hong Kong, China; Lifa Sun, SpeechX Limited, China; Xixin
Wu, Chinese University of Hong Kong, China; Shiyin Kang, Tencent, China; Zhiyong Wu, Tsinghua University, China; Xunying
Liu, Chinese University of Hong Kong, China; Dan Su, Dong Yu, Tencent, China; Helen Meng, Chinese University of Hong Kong,
Hong Kong SAR of China

SPE-L9: MULTIMODAL PROCESSING OF LANGUAGE

SPE-L9.1: COGANS FOR UNSUPERVISED VISUAL SPEECH ADAPTATION TO NEW ....ccooiiiiiiieee e 6294
SPEAKERS

Adriana Fernandez-Lopez, Pompeu Fabra University, Spain; Ali Karaali, Naomi Harte, Trinity College Dublin, Ireland; Federico
M. Sukno, Pompeu Fabra University, Spain

SPE-L9.2: VISUALLY GUIDED SELF SUPERVISED LEARNING OF SPEECH ......cccccvitiiiiiieensee e 6299
REPRESENTATIONS

Abhinav Shukla, Konstantinos Vougioukas, Pingchuan Ma, Stavros Petridis, Maja Pantic, Imperial College London, United
Kingdom

SPE-L9.3: LOOKING ENHANCES LISTENING: RECOVERING MISSING SPEECH ......ccccoooviiiiiieeeeieeeessieieins 6304
USING IMAGES

Tejas Srinivasan, Carnegie Mellon University, United States; Ramon Sanabria, University of Edinburgh, United Kingdom;
Florian Metze, Carnegie Mellon University, United States

SPE-L9.4: TOWARDS MULTILINGUAL SIGN LANGUAGE RECOGNITION ....ociiiiiiiieeieeecee e 6309
Sandrine Tornay, Idiap Research Institute, Switzerland; Marzieh Razavi, Telepathy Labs GmbH, Switzerland; Mathew Magimai.-
Doss, Idiap Research Institute, Switzerland

SPE-L9.5: AUTOMATIC IDENTIFICATION OF SPEAKERS FROM HEAD GESTURES IN .....cccooiiiiiiininiieens 6314
ANARRATION
Sanjeev Kadagathur Vadiraj, Achuth Rao M V, Prasanta Kumar Ghosh, Indian Institute of Science, Bangalore, India

SPE-L9.6: LIPREADING USING TEMPORAL CONVOLUTIONAL NETWORKS ..ottt 6319
Brais Martinez, Samsung, United Kingdom; Pingchuan Ma, Stavros Petridis, Imperial College London, United Kingdom; Maja
Pantic, Imperial College London and Samsung, United Kingdom

SPE-L10: SPEECH RECOGNITION: CONFIDENCE, ERRORS AND OOVS

SPE-L10.1: ON MODELING ASR WORD CONFIDENCE...........cccosiiiitiitiisie ettt et ssesesess 6324
Woojay Jeon, Maxwell Jordan, Mahesh Krishnamoorthy, Apple, United States

SPE-L10.2: CONFIDENCE ESTIMATION FOR BLACK BOX AUTOMATIC SPEECH ......ccooiiiiiiccec 6329
RECOGNITION SYSTEMS USING LATTICE RECURRENT NEURAL NETWORKS

Alexandros Kastanos, University of Cambridge, United Kingdom,; Anton Ragni, University of Sheffield, United Kingdom, Mark
Gales, University of Cambridge, United Kingdom

SPE-L10.3: OOV RECOVERY WITH EFFICIENT 2ND PASS DECODING AND .....cccooiiiiiiiinenesee e 6334
OPEN-VOCABULARY WORD-LEVEL RNNLM RESCORING FOR HYBRID ASR
Xiaohui Zhang, Daniel Povey, Sanjeev Khudanpur, Johns Hopkins University, United States

SPE-L10.4: END TO END SPEECH RECOGNITION ERROR PREDICTION WITH ...coooiiiiiiiiiiiccie e 6339
SEQUENCE TO SEQUENCE LEARNING
Prashant Serai, Adam Stiff, Eric Fosler-Lussier, Ohio State University, United States

SPE-L10.5: ASR ERROR CORRECTION AND DOMAIN ADAPTATION USING MACHINE .......ccccoeoviviiniiininiinienns 6344
TRANSLATION

Anirudh Mani, Abridge Al, United States; Shruti Palaskar, Carnegie Mellon University, United States; Nimshi Venkat Meripo,
Sandeep Konam, Abridge Al, United States; Florian Metze, Carnegie Mellon University, United States
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SPE-L10.6: JOINT CONTEXTUAL MODELING FOR ASR CORRECTION AND .....cociiiiiitseeiese e 6349
LANGUAGE UNDERSTANDING

Yue Weng, Sai Sumanth Miryala, Chandra Khatri, Runze Wang, Huaixiu Zheng, Piero Molino, Mahdi Namazifar, Alexandros
Papangelis, Hugh Williams, Franziska Bell, Gokhan Tur, Uber Technologies Inc, United States

SPE-L11: SPEECH SEPARATION AND EXTRACTION I: SINGLE CHANNEL

SPE-L11.1: DEEP CASA FOR TALKER-INDEPENDENT MONAURAL SPEECH ......cccooiiiiiiiiieeeeee e 6354
SEPARATION
Yuzhou Liu, Masood Delfarah, DeLiang Wang, Ohio State University, United States

SPE-L11.2: DEMYSTIFYING TASNET: ADISSECTING APPROACH ...cooiiiiiti e 6359
Jens Heitkaemper, Darius Jakobeit, Christoph Boeddeker, Lukas Drude, Reinhold Haeb-Umbach, Paderborn University,
Germany

SPE-L11.3: FILTERBANK DESIGN FOR END-TO-END SPEECH SEPARATION .....ccccooiiiiiiiiiisceieieeie e 6364
Manuel Pariente, INRIA Nancy, France; Samuele Cornell, Universita Politecnica delle Marche, Italy; Antoine Deleforge,
Emmanuel Vincent, INRIA Nancy, France

SPE-L11.4: INTERRUPTED AND CASCADED PERMUTATION INVARIANT TRAINING .......ccccoeiiiiiriicceieinns 6369
FOR SPEECH SEPARATION
Gene-Ping Yang, Szu-Lin Wu, Yao-Wen Mao, Hung-yi Lee, Lin-shan Lee, National Taiwan University, Taiwan

SPE-L11.5: MIXUP-BREAKDOWN: A CONSISTENCY TRAINING METHOD FOR .....ccccooitiiiiiinineeeieie e 6374
IMPROVING GENERALIZATION OF SPEECH SEPARATION MODELS
Max W. Y. Lam, Jun Wang, Dan Su, Dong Yu, Tencent Al Lab, China

SPE-L11.6: AN ONLINE SPEAKER-AWARE SPEECH SEPARATION APPROACH BASED ........cccoviiiniiiiieii, 6379
ON TIME-DOMAIN REPRESENTATION

Hui Wang, Yan Song, University of Science and Technology of China, China; Zeng-Xi Li, Microsoft China, China; lan
McLoughlin, School of Computing, University of Kent, United Kingdom; Li-Rong Dai, University of Science and Technology of
China, China

SPE-L12: SPEECH SEPARATION AND EXTRACTION II: MULTI-CHANNEL

SPE-L12.1: BEAM-TASNET: TIME-DOMAIN AUDIO SEPARATION NETWORK MEETS .....ccccoviiiiiiiiie e, 6384
FREQUENCY-DOMAIN BEAMFORMER

Tsubasa Ochiai, Marc Delcroix, Rintaro Ikeshita, Keisuke Kinoshita, Tomohiro Nakatani, Shoko Araki, NTT Communication
Science Laboratories, Japan

SPE-L12.2: ON END-TO-END MULTI-CHANNEL TIME DOMAIN SPEECH ..ot 6389
SEPARATION IN REVERBERANT ENVIRONMENTS

Jisi Zhang, University of Sheffield, United Kingdom, Catalin Zorila, Rama Doddipatla, Toshiba Cambridge Research Laboratory,
United Kingdom, Jon Barker, University of Sheffield, United Kingdom

SPE-L12.3: END-TO-END MICROPHONE PERMUTATION AND NUMBER INVARIANT ....ccoooiiiieinsce e, 6394
MULTI-CHANNEL SPEECH SEPARATION

Yi Luo, Columbia University, United States; Zhuo Chen, Microsoft, United States; Nima Mesgarani, Columbia University, United
States; Takuya Yoshioka, Microsoft, United States

SPE-L12.4: DNN-SUPPORTED MASK-BASED CONVOLUTIONAL BEAMFORMING ..ot 6399
FOR SIMULTANEOUS DENOISING, DEREVERBERATION, AND SOURCE SEPARATION

Tomohiro Nakatani, NTT Corporation, Japan; Riki Takahashi, Tsukuba University, Japan; Tsubasa Ochiai, Keisuke Kinoshita,
Rintaro Ikeshita, Marc Delcroix, Shoko Araki, NTT Corporation, Japan

SPE-L12.5: REAL-TIME BINAURAL SPEECH SEPARATION WITH PRESERVED SPATIAL ...cccoovvviiiiiieenn, 6404
CUES
Cong Han, Yi Luo, Nima Mesgarani, Columbia University, United States
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SPE-L12.6: SLOGD: SPEAKER LOCATION GUIDED DEFLATION APPROACH TO ..oooiiiiiceeeee e 6409
SPEECH SEPARATION
Sunit Sivasankaran, Emmanuel Vincent, Inria-Nancy, France; Dominique Fohr, Loria, France

SPE-L13: SPEECH RECOGNITION: REPRESENTATIONS AND EMBEDDINGS

SPE-L13.1: MULTILINGUAL ACOUSTIC WORD EMBEDDING MODELS FOR .....cocoiieiiecie e 6414
PROCESSING ZERO-RESOURCE LANGUAGES

Herman Kamper, Stellenbosch University, South Africa; Yevgen Matusevych, Sharon Goldwater, University of Edinburgh, United
Kingdom

SPE-L13.2: MOCKINGJAY: UNSUPERVISED SPEECH REPRESENTATION LEARNING .......ccccoooviiiiiiiiiiicisieienns 6419
WITH DEEP BIDIRECTIONAL TRANSFORMER ENCODERS
Andy T. Liu, Shu-wen Yang, Po-Han Chi, Po-chun Hsu, Hung-yi Lee, National Taiwan University, Taiwan

SPE-L13.3: RECURRENT NEURAL AUDIOVISUAL WORD EMBEDDINGS FOR .....cooiiiiiiiiiiicci e 6424
SYNCHRONIZED SPEECH AND REAL-TIME MRI
Oykii Deniz Kose, Murat Saraglar, Bogazigi University, Turkey

SPE-L13.4: DEEP CONTEXTUALIZED ACOUSTIC REPRESENTATIONS FOR .....ociiiiiiiieiirecs e 6429
SEMI-SUPERVISED SPEECH RECOGNITION
Shaoshi Ling, Yuzong Liu, Julian Salazar, Katrin Kirchhoff, Amazon, Inc., United States

SPE-L13.5: WHAT DOES A NETWORK LAYER HEAR? ANALYZING HIDDEN .......cccoeviiiiiiiiinninseee s 6434
REPRESENTATIONS OF END-TO-END ASR THROUGH SPEECH SYNTHESIS
Chung-Yi Li, Pei-Chieh Yuan, Hung-Yi Lee, National Taiwan University, Taiwan

SPE-L13.6: LEARNING A SUBWORD INVENTORY JOINTLY WITH END-TO-END .....cccccoviiiiiiiineeeiereiesssieieeas 6439
AUTOMATIC SPEECH RECOGNTION
Jennifer Drexler, James Glass, Massachusetts Institute of Technology, United States

SPE-L14: SPEAKER RECOGNITION/IDENTIFICATION/VERIFICATION

SPE-L14.1: MULTIPLE POINTS INPUT FOR CONVOLUTIONAL NEURAL ...cccotititiiineeeeie s 6444
NETWORKS IN REPLAY ATTACK DETECTION
Sung-Hyun Yoon, Ha-Jin Yu, University of Seoul, Korea (South)

SPE-L14.2: INFORMATION MAXIMIZED VARIATIONAL DOMAIN ADVERSARIAL .....ccoooviiiiiiicesc 6449
LEARNING FOR SPEAKER VERIFICATION

Youzhi Tu, Man-Wai Mak, Hong Kong Polytechnic University, Hong Kong SAR of China; Jen-Tzung Chien, National Chiao Tung
University, Taiwan

SPE-L14.3: TEXT ADAPTATION FOR SPEAKER VERIFICATION WITH SPEAKER-TEXT ...ccccoviiiiiieneneenien 6454
FACTORIZED EMBEDDINGS
Yexin Yang, Shuai Wang, Xun Gong, Yanmin Qian, Kai Yu, Shanghai Jiao Tong University, China

SPE-L14.4: VOICEAI SYSTEMS TO NIST SRE19 EVALUATION: ROBUST SPEAKER ....cccooooiviiiiiieeeieeeeeseieieis 6459
RECOGNITION ON CONVERSATIONAL TELEPHONE SPEECH
Rongjin Li, Dongpeng Chen, Weibin Zhang, VoiceAl Technologies, Co. Ltd., China

SPE-L14.5: MULTI-RESOLUTION MULTI-HEAD ATTENTION IN DEEP SPEAKER .....ccccovoiiiiiiiieceieieeneiseieieens 6464
EMBEDDING
Zhiming Wang, Kaisheng Yao, Xiaolong Li, Shuo Fang, Ant Financial Services Group, China

SPE-L14.6: WITHIN-SAMPLE VARIABILITY-INVARIANT LOSS FOR ROBUST SPEAKER ......ccccocviviiiiriiiiiinieins 6469
RECOGNITION UNDER NOISY ENVIRONMENTS

Danwei Cai, Duke University, United States; Weicheng Cai, Duke Kunshan University, China; Ming Li, Duke University, United
States
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SPE-L15: EMOTION RECOGNITION

SPE-L15.1: SPEECH EMOTION RECOGNITION WITH DUAL-SEQUENCE LSTM ...ooiiiiiiiiieeee e 6474
ARCHITECTURE

Jianyou Wang, Michael Xue, Ryan Culhane, Enmao Diao, Duke University, United States; Jie Ding, University of Minnesota Twin
Cities, United States; Vahid Tarokh, Duke University, United States

SPE-L15.2: ADIALOGICAL EMOTION DECODER FOR SPEECH EMOTION ...oooioiiiiiie ettt 6479
RECOGNITION IN SPOKEN DIALOG
Sung-Lin Yeh, Yun-Shao Lin, Chi-Chun Lee, National Tsing Hua University, Taiwan

SPE-L15.3: FUSION APPROACHES FOR EMOTION RECOGNITION FROM SPEECH .......ccoooviiviinre e, 6484
USING ACOUSTIC AND TEXT-BASED FEATURES

Leonardo Pepino, Pablo Riera, Luciana Ferrer, Universidad de Buenos Aires-CONICET, Argentina; Agustin Gravano,
Universidad de Buenos Aires, Argentina

SPE-L15.4: MULTI-TIME-SCALE CONVOLUTION FOR EMOTION RECOGNITION .....ccoooviiiiiiiieireveseeeieienes 6489
FROM SPEECH AUDIO SIGNALS
Eric Guizzo, Tillman Weyde, Jack Barnett Leveson, City, University of London, United Kingdom

SPE-L15.5: ORDINAL LEARNING FOR EMOTION RECOGNITION IN CUSTOMER .....cccoeiiiiiiiciccce, 6494
SERVICE CALLS

Wenjing Han, Tao Jiang, Yan Li, Kuaishou Technology Corp., China; Bjorn Schuller, Imperial College London, United Kingdom;
Huabin Ruan, Tsinghua University, China

SPE-L15.6: HGFM : AHIERARCHICAL GRAINED AND FEATURE MODEL FOR ...t 6499
ACOUSTIC EMOTION RECOGNITION

Yunfeng Xu, Hebei University of Science and Technology, China; Hua Xu, Tsinghua University, China; Jiyun Zou, Hebei
University of Science and Technology, China

SPE-L16: SPEAKER DIARIZATION

SPE-L16.1: SPEAKER DIARIZATION USING LATENT SPACE CLUSTERING IN ....cccoiiiiiiiiieece e 6504
GENERATIVE ADVERSARIAL NETWORK

Monisankha Pal, Manoj Kumar, Raghuveer Peri, Tae Jin Park, University of Southern California, United States; So Hyun Kim,
Weill Cornell Medicine, United States; Catherine Lord, University of California, Los Angeles, United States; Somer Bishop,
University of California, San Francisco, United States; Shrikanth Narayanan, University of Southern California, United States

SPE-L16.2: MULTIMODAL SPEAKER DIARIZATION OF REAL-WORLD MEETINGS ......ccooviiiiiiriivrseeieienes 6509
USING D-VECTORS WITH SPATIAL FEATURES
Wonjune Kang, Brandon Roy, Massachusetts Institute of Technology, United States; Wesley Chow, Cortico, United States

SPE-L16.3: SPEAKER DIARIZATION WITH REGION PROPOSAL NETWORK .....coiviiiece e 6514
Zili Huang, Shinji Watanabe, Johns Hopkins University, United States; Yusuke Fujita, Hitachi, Japan; Paola Garcia, Yiwen Shao,
Daniel Povey, Sanjeev Khudanpur, Johns Hopkins University, United States

SPE-L16.4: OPTIMIZING BAYESIAN HMM BASED X-VECTOR CLUSTERING FOR ......ccoooiiiiiiiieeiereeeeeas 6519
THE SECOND DIHARD SPEECH DIARIZATION CHALLENGE

Mireia Diez, Lukas Burget, Federico Landini, Brno University of Technology, Czech Republic; Shuai Wang, Shanghai Jiao Tong
University, China; Honza Cernocky, Brno University of Technology, Czech Republic

SPE-L16.5: AMEMORY AUGMENTED ARCHITECTURE FOR CONTINUOUS .....cccooeiiiiiiiininrnneeee s 6524
SPEAKER IDENTIFICATION IN MEETINGS
Nikolaos Flemotomos, University of Southern California, United States; Dimitrios Dimitriadis, Microsoft, United States
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SPE-L16.6: BUT SYSTEM FOR THE SECOND DIHARD SPEECH DIARIZATION ....cccoiiiiiiiee e 6529
CHALLENGE

Federico Landini, Brno University of Technology, Czech Republic; Shuai Wang, Shanghai Jiao Tong University, China; Mireia
Diez, Lukas Burget, Pavel Matéjka, Katerina Zmolikova, Ladislav Mosner, Anna Silnova, Oldfich Plchot, Ondrej Novotny,
Hossein Zeinali, Johan Rohdin, Brno University of Technology, Czech Republic

SPE-L17: PARALINGUISTICS MODELING

SPE-L17.1: ESTIMATING THE DEGREE OF SLEEPINESS BY INTEGRATING .....cooviiieiiecie e 6534
ARTICULATORY FEATURE KNOWLEDGE IN RAW WAVEFORM BASED CNNS
Julian Fritsch, S. Pavankumar Dubagunta, Mathew Magimai.-Doss, Idiap Research Institute, Switzerland

SPE-L17.2: AUTOMATIC PREDICTION OF SUICIDAL RISK IN MILITARY COUPLES ......ccoccovivrviirinrieneseenns 6539
USING MULTIMODAL INTERACTION CUES FROM COUPLES CONVERSATIONS

Sandeep Nallan Chakravarthula, Md Nasir, Shao-Yen Tseng, Haoqi Li, Tae Jin Park, University of Southern California, United
States; Brian Baucom, Craig J. Bryan, University of Utah, United States; Shrikanth Narayanan, Panayiotis Georgiou, University
of Southern California, United States

SPE-L17.3: COMPARISON OF USER MODELS BASED ON GMM-UBM AND ......ccccceciiiriiiinieineseeniseesese e 6544
I-VECTORS FOR SPEECH, HANDWRITING, AND GAIT ASSESSMENT OF PARKINSON’S

DISEASE PATIENTS

Juan Camilo Vasquez-Correa, Friedrich-Alexander Universitat Erlangen-Nirnberg, Germany; Tobias Bocklet, Technische
Hochschule, Germany; Juan Rafael Orozco-Arroyave, University of Antioquia, Colombia; Elmar N6th, Friedrich-Alexander
Universitat Erlangen-Nurnberg, Colombia

SPE-L17.4: EXPLOITING VOCAL TRACT COORDINATION USING DILATED CNNS ....cccooooiiiiinreeie i 6549
FOR DEPRESSION DETECTION IN NATURALISTIC ENVIRONMENTS
Zhaocheng Huang, Julien Epps, University of New South Wales, Australia; Dale Joachim, Sonde Health, United States

SPE-L17.5: DEEP LEARNING BASED PREDICTION OF HYPERNASALITY FOR ..ot 6554
CLINICAL APPLICATIONS

Vikram C Mathad, Arizona State University, United States; Kathy Chapman, University of Utah, United States; Julie Liss, Nancy
Scherer, Visar Berisha, Arizona State University, United States

SPE-L17.6: LANGUAGE INDEPENDENT GENDER IDENTIFICATION FROM RAW .....cccoiiiiiiieeeeee e 6559
WAVEFORM USING MULTI-SCALE CONVOLUTIONAL NEURAL NETWORKS
Krishna D N, Amrutha D, Sai Sumith Reddy, Anudeepa Acharya, Prabhu Aashish Garapati, Triveni B J, Youplus India, India

SPE-P1: ADVERSARIAL/DISCRIMINATIVE TRAINING AND SPOOFING FOR SPEAKER
RECOGNITION

SPE-P1.1: DEFENSE AGAINST ADVERSARIAL ATTACKS ON SPOOFING ...cccooitiiiiiiiiieieieieie e 6564
COUNTERMEASURES OF ASV

Haibin Wu, National Taiwan University, China; Songxiang Liu, Helen Meng, Chinese University of Hong Kong, China; Hung-yi
Lee, National Taiwan University, Taiwan

SPE-P1.2: TEXT-INDEPENDENT SPEAKER VERIFICATION WITH ADVERSARIAL ....coooviiiiiiiieeeeie e 6569
LEARNING ON SHORT UTTERANCES
Kai Liu, Huan Zhou, Huawei Technologies Co Ltd, China

SPE-P1.3: CHANNEL INVARIANT SPEAKER EMBEDDING LEARNING WITH JOINT ...coooiiiiiiiiceeieesssieieens 6574
MULTI-TASK AND ADVERSARIAL TRAINING
Zhengyang Chen, Shuai Wang, Yanmin Qian, Kai Yu, Shanghai Jiao Tong University, China

SPE-P1.4: ADVERSARIAL ATTACKS ON GMM I-VECTOR BASED SPEAKER .....ccccooiiiiiiicc e 6579
VERIFICATION SYSTEMS

Xu Li, Jinghua Zhong, Xixin Wu, Jianwei Yu, Xunying Liu, Helen Meng, Chinese University of Hong Kong, Hong Kong SAR of
China
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SPE-P1.5: ORTHOGONAL TRAINING FOR TEXT-INDEPENDENT SPEAKER ......ccccooiiiiiiiiinciec s 6584
VERIFICATION
Yingke Zhu, Brian Mak, Hong Kong University of Science and Technology, Hong Kong SAR of China

SPE-P1.6: ASSESSING THE SCOPE OF GENERALIZED COUNTERMEASURES FOR .....coccoiviiirieeece e, 6589
ANTI-SPOOFING
Rohan Kumar Das, Jichen Yang, Haizhou Li, National University of Singapore, Singapore

SPE-P1.7: IMPROVING SPEAKER-ATTRIBUTE ESTIMATION BY VOTING BASED ON ....ccoocviireiirireneee e, 6594
SPEAKER CLUSTER INFORMATION

Naohiro Tawara, NTT Communication Science Laboratories, Japan; Hosana Kamiyama, Satoshi Kobashikawa, NTT Media
Intelligence Laboratories, Japan; Atsunori Ogawa, NTT Communication Science Laboratories, Japan

SPE-P1.8: AN ENSEMBLE BASED APPROACH FOR GENERALIZED DETECTION OF .....cccccoiiiiiiiiniiciseniens 6599
SPOOFING ATTACKS TO AUTOMATIC SPEAKER RECOGNIZERS

Joao Monteiro, Institut National de la Recherche Scientifique, Canada, Jahangir Alam, Centre de Recherche Informatique de
Montreal, Canada; Tiago Falk, Institut National de la Recherche Scientifique, Canada

SPE-P1.9: ADISCRIMINATIVE CONDITION-AWARE BACKEND FOR SPEAKER ......cccoooiiiiiieesee e 6604
VERIFICATION
Luciana Ferrer, UBA-CONICET, Argentina; Mitchell McLaren, SRI International, United States

SPE-P1.10: ADVERSARIAL MULTI-TASK LEARNING FOR SPEAKER NORMALIZATION ....ccoiiiiniiiiceiene, 6609
IN REPLAY DETECTION

Gajan Suthokumar, Vidhyasaharan Sethu, Kaavya Sriskandaraja, Eliathamby Ambikairajah, University of New South Wales,
Australia

SPE-P1.11: ROBUST SPEAKER RECOGNITION USING UNSUPERVISED .....ccccoiiiiiieieese et 6614
ADVERSARIAL INVARIANCE

Raghuveer Peri, Monisankha Pal, Arindam Jati, Krishna Somandepalli, Shrikanth Narayanan, University of Southern California,
United States

SPE-P1.12: AGENERALIZED FRAMEWORK FOR DOMAIN ADAPTATION OF PLDAIN ...ccccoviiiiiiiirieeeeieinns 6619
SPEAKER RECOGNITION
Qionggiong Wang, Koji Okabe, Kong Aik Lee, Takafumi Koshinaka, NEC, Japan

SPE-P2: SPEECH ENHANCEMENT I: NETWORK ARCHITECTURES

SPE-P2.1: CP-GAN: CONTEXT PYRAMID GENERATIVE ADVERSARIAL NETWORK .....ccccviiiiiiiieseeeieienns 6624
FOR SPEECH ENHANCEMENT

Gang Liu, Sun Yat-Sen University, China; Ke Gong, DarkMatter Al Research, China; Xiaodan Liang, Zhiguang Chen, Sun Yat-
Sen University, China

SPE-P2.2: DENSELY CONNECTED NEURAL NETWORK WITH DILATED ......coooiiiiiieitieseeeee e 6629
CONVOLUTIONS FOR REAL-TIME SPEECH ENHANCEMENT IN THE TIME DOMAIN
Ashutosh Pandey, DeLiang Wang, Ohio State University, United States

SPE-P2.3: PAN: PHONEME-AWARE NETWORK FOR MONAURAL SPEECH .....cccoooiiiiiieecee e 6634
ENHANCEMENT

Zhihao Du, Harbin Institute of Technology, China; Ming Lei, Alibaba Group, China; Jiging Han, Harbin Institute of Technology,
China; Shiliang Zhang, Alibaba Group, China

SPE-P2.4: EFFICIENT TRAINABLE FRONT-ENDS FOR NEURAL SPEECH ......cccoviiiiiiee e 6639
ENHANCEMENT

Jonah Casebeer, University of Illinois at Urbana—Champaign, United States;, Umut Isik, Amazon Web Services, United States;
Shrikant Venkataramani, University of Illinois at Urbana—Champaign, United States; Arvindh Krishnaswamy, Amazon Web
Services, United States
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SPE-P2.5: INVERTIBLE DNN-BASED NONLINEAR TIME-FREQUENCY TRANSFORM ......cccociiiiiiniiiiiiiicee 6644
FOR SPEECH ENHANCEMENT

Daiki Takeuchi, Kohei Yatabe, Waseda University, Japan; Yuma Koizumi, NTT Corporation, Japan; Yasuhiro Oikawa, Waseda
University, Japan; Noboru Harada, NTT Corporation, Japan

SPE-P2.6: T-GSA: TRANSFORMER WITH GAUSSIAN-WEIGHTED SELF-ATTENTION ......cccooiiiiiiiririccsieiins 6649
FOR SPEECH ENHANCEMENT
Jaeyoung Kim, Google, United States; Mostafa El-Khamy, Jungwon Lee, Samsung Semiconductor, Inc., United States

SPE-P2.7: REDUNDANT CONVOLUTIONAL NETWORK WITH ATTENTION ....coiiiiiiiiieeee e 6654
MECHANISM FOR MONAURAL SPEECH ENHANCEMENT

Tian Lan, Yilan Lyu, Guogiang Hui, Refuoe Mokhosi, Sen Li, Qiao Liu, University of Electronic Science and Technology of China,
China

SPE-P2.8: RESIDUAL RECURRENT NEURAL NETWORK FOR SPEECH ......cccoooiiiiiiiie e 6659
ENHANCEMENT
Jalal Abdulbagi, Yue Gu, Shuhong Chen, lvan Marsic, Rutgers, The State University of New Jersey, United States

SPE-P2.9: 2D-TO-2D MASK ESTIMATION FOR SPEECH ENHANCEMENT BASED ON ....cocooiiiiiiieeeeeee 6664
FULLY CONVOLUTIONAL NEURAL NETWORK

Yanhui Tu, Jun Du, University of Science and Technology of China, China; Chin-Hui Lee, Georgia Institute of Technology, United
States

SPE-P2.10: SELF-SUPERVISED DENOISING AUTOENCODER WITH LINEAR ..o 6669
REGRESSION DECODER FOR SPEECH ENHANCEMENT

Ryandhimas Edo Zezario, Tassadaq Hussain, Academia Sinica, Taiwan; Xugang Lu, National Institute of Information and
Communications Technology (NICT), Japan; Hsin-Min Wang, Yu Tsao, Academia Sinica, Taiwan

SPE-P2.11: FULLY CONVOLUTIONAL RECURRENT NETWORKS FOR SPEECH .......ccccoiiiiiiiicce 6674
ENHANCEMENT

Maximilian Strake, Technische Universitdit Braunschweig, Germany; Bruno Defraene, Kristoff Fluyt, Wouter Tirry, NXP
Semiconductors, Belgium; Tim Fingscheidt, Technische Universitat Braunschweig, Germany

SPE-P2.12: PHONETIC FEEDBACK FOR SPEECH ENHANCEMENT WITHAND ....coviiiiiieecee e 6679
WITHOUT PARALLEL SPEECH DATA
Peter Plantinga, Deblin Bagchi, Eric Fosler-Lussier, Ohio State University, United States

SPE-P3: MACHINE LEARNING FOR SPEECH SYNTHESIS |

SPE-P3.1: SCALABLE MULTILINGUAL FRONTEND FOR TTS . ciiiiiciiiiiiriseesieesesiee s sessesesensens 6684
Alistair Conkie, Andrew Finch, Apple, United States

SPE-P3.2: AUNIFIED SEQUENCE-TO-SEQUENCE FRONT-END MODEL FOR .......ccccoiiiiiriirineeeee e 6689
MANDARIN TEXT-TO-SPEECH SYNTHESIS

Junjie Pan, Xiang Yin, ByteDance, China; Zhiling Zhang, Shanghai Jiao Tong University, China; Shichao Liu, Yang Zhang, Zejun
Ma, Yuxuan Wang, ByteDance, China

SPE-P3.3: AHYBRID TEXT NORMALIZATION SYSTEM USING MULTI-HEAD ......ccoiiiiiiiieiecee s 6694
SELF-ATTENTION FOR MANDARIN
Junhui Zhang, Junjie Pan, Xiang Yin, Chen Li, Shichao Liu, Yang Zhang, Yuxuan Wang, Zejun Ma, Bytedance, China

SPE-P3.4: GENERATING DIVERSE AND NATURAL TEXT-TO-SPEECH SAMPLES .......ccooiiiiiiiieerenese e 6699
USING A QUANTIZED FINE-GRAINED VAE AND AUTOREGRESSIVE PROSODY PRIOR

Guangzhi Sun, Cambridge University, United Kingdom; Yu Zhang, Ron Weiss, Yuan Cao, Heiga Zen, Andrew Rosenberg,
Bhuvana Ramabhadran, Yonghui Wu, Google, United States

SPE-P3.5: IMPROVING PROSODY WITH LINGUISTIC AND BERT DERIVED .......cccoviiiiiiiieeeee s 6704
FEATURES IN MULTI-SPEAKER BASED MANDARIN CHINESE NEURAL TTS
Yujia Xiao, Lei He, Huaiping Ming, Microsoft China, China; Frank K. Soong, Microsoft Research Asia, China
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SPE-P3.6: FOCUSING ON ATTENTION: PROSODY TRANSFER AND ADAPTATIVE ....ccooiiiiiiinee e 6709
OPTIMIZATION STRATEGY FOR MULTI-SPEAKER END-TO-END SPEECH SYNTHESIS

Ruibo Fu, Jianhua Tao, Zhenggi Wen, Jiangyan Yi, Tao Wang, National Laboratory of Pattern Recognition, Institute of
Automation, Chinese Academy of Sciences, China

SPE-P3.7: ALIGNTTS: EFFICIENT FEED-FORWARD TEXT-TO-SPEECH SYSTEM ....cccoooiiiiiiiiieeieseseieinns 6714
WITHOUT EXPLICIT ALIGNMENT
Zhen Zeng, Jianzong Wang, Ning Cheng, Tian Xia, Jing Xiao, Ping An Technology (Shenzhen) Co., Ltd., China

SPE-P3.8: GRAPHTTS: GRAPH-TO-SEQUENCE MODELLING IN NEURAL ....cocooviiiieitiessiseee s 6719
TEXT-TO-SPEECH
Aolan Sun, Jianzong Wang, Ning Cheng, Huayi Peng, Zhen Zeng, Jing Xiao, Ping An Technology (Shenzhen) Co., Ltd., China

SPE-P3.9: EFFECT OF CHOICE OF PROBABILITY DISTRIBUTION, RANDOMNESS, .......cooiiiiiiiininnserereinns 6724
AND SEARCH METHODS FOR ALIGNMENT MODELING IN SEQUENCE-TO-SEQUENCE TEXT-

TO-SPEECH SYNTHESIS USING HARD ALIGNMENT

Yusuke Yasuda, Xin Wang, Junichi Yamagishi, National Institute of Informatics, Japan

SPE-P3.10: TRANSFORMER-BASED TEXT-TO-SPEECH WITH WEIGHTED FORCED ........coccooiiiiiinceeceeeee 6729
ATTENTION

Takuma Okamoto, National Institute of Information and Communications Technology (NICT), Japan; Tomoki Toda, Nagoya
University, Japan; Yoshinori Shiga, Hisashi Kawai, National Institute of Information and Communications Technology (NICT),
Japan

SPE-P3.11: IMPROVING END-TO-END SPEECH SYNTHESIS WITH LOCAL ...cocoviiiiiieeeee e 6734
RECURRENT NEURAL NETWORK ENHANCED TRANSFORMER
Yibin Zheng, Xin-Hui Li, Fenglong Xie, Li Lu, Tencent, China

SPE-P4: SPEECH ANALYSIS AND CODING

SPE-P4.1: GCI DETECTION FROM RAW SPEECH USING A ...ttt st sae sttt tn s stn s san e 6739
FULLY-CONVOLUTIONAL NETWORK
Luc Ardaillon, Axel Roebel, IRCAM, France

SPE-P4.2: FRAME-BASED OVERLAPPING SPEECH DETECTION USING ......oooviiiiiiiieece et 6744
CONVOLUTIONAL NEURAL NETWORKS
Midia Yousefi, John H.L. Hansen, University of Texas at Dallas, United States

SPE-P4.3: LEARNING DOMAIN INVARIANT REPRESENTATIONS FOR CHILD-ADULT ......ccccooviviiiiririsieieieieienns 6749
CLASSIFICATION FROM SPEECH

Rimita Lahiri, Manoj Kumar, University of Southern California, United States; Somer Bishop, University of California, San
Francisco, United States; Shrikanth Narayanan, University of Southern California, United States

SPE-P4.5: SINGLE FREQUENCY FILTER BANK BASED LONG-TERM AVERAGE ......ccccooiiiiiiiieecee e, 6754
SPECTRA FOR HYPERNASALITY DETECTION AND ASSESSMENT IN CLEFT LIPAND PALATE

SPEECH

Hashim Javid Mohammad, Krishna Gurugubelli, Anil Kumar Vuppala, International Institute of Information Technology,
Hyderabad, India

SPE-P4.6: AUTOREGRESSIVE PARAMETER ESTIMATION WITH DNN-BASED .....ccoocooiiiiiiceeee e 6759
PRE-PROCESSING

Zihao Cui, Changchun Bao, Beijing University of Technology, China; Jesper Kjaer Nielsen, Mads Grasbgll Christensen, Aalborg
University, Denmark

SPE-P4.7: ENHANCEMENT OF CODED SPEECH USING A MASK-BASED .......cceotiiiiiiiesee e 6764
POST-FILTER

Srikanth Korse, Fraunhofer Institute for Integrated Circuits I1S, Germany; Kishan Gupta, Guillaume Fuchs, AudioLabs-I1S,
Germany
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SPE-P4.8: ROBUST LOW RATE SPEECH CODING BASED ON CLONED NETWORKS ......ccoooiiiiirice 6769
AND WAVENET

Felicia Lim, Google, United States; W. Bastiaan Kleijn, Victoria University of Wellington, New Zealand; Michael Chinen, Jan
Skoglund, Google, United States

SPE-P4.9: MIXTURE FACTORIZED AUTO-ENCODER FOR UNSUPERVISED ......cccoooiiiiiiiieseeeee s 6774
HIERARCHICAL DEEP FACTORIZATION OF SPEECH SIGNAL
Zhiyuan Peng, Siyuan Feng, Tan Lee, Chinese University of Hong Kong, Hong Kong SAR of China

SPE-P4.10: ANOVEL APPROACH FOR INTELLIGIBILITY ASSESSMENT IN ..o 6779
DYSARTHRIC SUBJECTS
Ayush Tripathi, Swapnil Bhosale, Sunil Kumar Kopparapu, Tata Consultancy Services, India

SPE-P4.11: VOICE BASED CLASSIFICATION OF PATIENTS WITH AMYOTROPHIC ....ccoooiiiiicicec 6784
LATERAL SCLEROSIS, PARKINSON’S DISEASE AND HEALTHY CONTROLS WITH CNN-LSTM

USING TRANSFER LEARNING

Jhansi Mallela, Aravind Illa, Suhas B N, Sathvik Udupa, Indian Institute of Science, India; Yamini Belur, Nalini Atchayaram, Ravi
Yadav, Pradeep Reddy, National Institute of Mental Health and Neuro Sciences, India; Dipanjan Gope, Prasanta Kumar Ghosh,
Indian Institute of Science, India

SPE-P4.12: ANALYSIS OF ACOUSTIC FEATURES FOR SPEECH SOUND BASED .....cccccioiiiireeeeeee e 6789
CLASSIFICATION OF ASTHMATIC AND HEALTHY SUBJECTS

Shivani Yadav, Indian Institute of Science, India; Merugu Keerthana, Rajiv Gandhi University of Knowledge Technologies,
Kadapa, India; Dipanjan Gope, Indian Institute of Science, India; Uma Maheswari Krishnaswamy, St. Johns National Academy
of Health Sciences, India; Prasanta Kumar Ghosh, Indian Institute of Science, India

SPE-P5: DEEP SPEAKER RECOGNITION MODELS

SPE-P5.1: FREQUENCY AND TEMPORAL CONVOLUTIONALATTENTION FOR ..ot 6794
TEXT-INDEPENDENT SPEAKER RECOGNITION
Sarthak Yadav, Atul Rai, Staqu Technologies, India

SPE-P5.2: FRAME-LEVEL PHONEME-INVARIANT SPEAKER EMBEDDING FOR ......ccccoiiiiiiiineee e 6799
TEXT-INDEPENDENT SPEAKER RECOGNITION ON EXTREMELY SHORT UTTERANCES

Naohiro Tawara, Atsunori Ogawa, Tomoharu lwata, Marc Delcroix, NTT Communication Science Laboratories, Japan; Tetsuji
Ogawa, Waseda University, Japan

SPE-P5.3: PROTOTYPICAL NETWORKS FOR SMALL FOOTPRINT .ottt 6804
TEXT-INDEPENDENT SPEAKER VERIFICATION

Tom Ko, South University of Science and Technology, China; Yangbin Chen, City University of Hong Kong, Hong Kong SAR of
China; Qing Li, Hong Kong Polytechnic University, Hong Kong SAR of China

SPE-P5.4: TDMF: TASK-DRIVEN MULTILEVEL FRAMEWORK FOR END-TO-END .....cccccoovviiiiieieieieneissieieeas 6809
SPEAKER VERIFICATION
Chen Chen, Jiging Han, Harbin Institute of Technology, China

SPE-P5.5: AN IMPROVED DEEP NEURAL NETWORK FOR MODELING SPEAKER ......ccooooiiiieneeiessssieieis 6814
CHARACTERISTICS AT DIFFERENT TEMPORAL SCALES
Bin Gu, Wu Guo, Li-Rong Dai, Jun Du, University of Science and Technology of China, China

SPE-P5.6: PARTIAL AUC OPTIMIZATION BASED DEEP SPEAKER EMBEDDINGS .......ccccoooiiiiineieienensseieieins 6819
WITH CLASS-CENTER LEARNING FOR TEXT-INDEPENDENT SPEAKER VERIFICATION
Zhongxin Bai, Xiao-Lei Zhang, Jingdong Chen, Northwestern Polytechnical University, China

SPE-P5.7: KNOWLEDGE DISTILLATION AND RANDOM ERASING DATA ..ottt 6824
AUGMENTATION FOR TEXT-DEPENDENT SPEAKER VERIFICATION
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SINGING SYNTHESIS SYSTEM
Juheon Lee, Hyeong-Seok Choi, Junghyun Koo, Kyogu Lee, Seoul National University, Korea (South)

SPE-P12.6: SEQUENCE-TO-SEQUENCE SINGING SYNTHESIS USING THE ....ccoiiiiiiiiieeeeeee e 7229
FEED-FORWARD TRANSFORMER
Merlijn Blaauw, Jordi Bonada, Universitat Pompeu Fabra, Spain

SPE-P12.7: KOREAN SINGING VOICE SYNTHESIS BASED ON AUTO-REGRESSIVE .......cccoviiiiiiiiceeeeieienn 7234
BOUNDARY EQUILIBRIUM GAN

Soonbeom Choi, Wonil Kim, Saebyul Park, Sangeon Yong, Juhan Nam, Korea Advanced Institute of Science and Technology
(KAIST), Korea (South)

SPE-P12.8: FAST AND HIGH-QUALITY SINGING VOICE SYNTHESIS SYSTEM ....ccooviiiieiirceeeeee e 7239
BASED ON CONVOLUTIONAL NEURAL NETWORKS
Kazuhiro Nakamura, Shinji Takaki, Kei Hashimoto, Keiichiro Oura, Techno-Speech, Japan; Yoshihiko Nankaku, Nagoya Institute
of Technology, Japan; Keiichi Tokuda, Techno-Speech, Japan

SPE-P12.9: HYBRID NEURAL-PARAMETRIC FO MODEL FOR SINGING SYNTHESIS ......ccooiiiiiiicciin, 7244
Jordi Bonada, Merlijn Blaauw, Universitat Pompeu Fabra, Spain

SPE-P12.10: UTTERANCE-LEVEL SEQUENTIAL MODELING FOR DEEP GAUSSIAN ......ccccoiiiiiiiiieieeeea 7249
PROCESS BASED SPEECH SYNTHESIS USING SIMPLE RECURRENT UNIT
Tomoki Koriyama, Hiroshi Saruwatari, University of Tokyo, Japan

SPE-P12.11: EMOTIONAL SPEECH SYNTHESIS WITH RICH AND GRANULARIZED ......cccoooiiiiiiiinieeese e, 7254
CONTROL

Se-Yun Um, Sangshin Oh, Kyungguen Byun, Yonsei University, Korea (South); Inseon Jang, Chunghyun Ahn, Electronics and
Telecommunications Research Institute (ETRI), Korea (South); Hong-Goo Kang, Yonsei University, Korea (South)
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SPE-P12.12: TOWARDS UNSUPERVISED SPEECH RECOGNITION AND SYNTHESIS .....cooooviiiieeeeeee e 7259
WITH QUANTIZED SPEECH REPRESENTATION LEARNING
Alexander H. Liu, Tao Tu, Hung-yi Lee, Lin-shan Lee, National Taiwan University, Taiwan

SPE-P13: SPEECH SEPARATION AND EXTRACTION Il

SPE-P13.1: AN EMPIRICAL STUDY OF CONV-TASNET ....oiiii ettt nta sttt e e e anaesnneanaeaaeens 7264
Berkan Kadioglu, Northeastern University, United States; Michael Horgan, Xiaoyu Liu, Jordi Pons, Dan Darcy, Vivek Kumar,
Dolby Laboratories, United States

SPE-P13.2: MASK-DEPENDENT PHASE ESTIMATION FOR MONAURAL SPEAKER .....ccoooviiiiree e 7269
SEPARATION

Zhaoheng Ni, Graduate Center, City University of New York, United States; Michael | Mandel, Brooklyn College, City University
of New York, United States

SPE-P13.3: JOINT PHONEME ALIGNMENT AND TEXT-INFORMED SPEECH .......ccccocviiiiiiiiiiireeceee e 7274
SEPARATION ON HIGHLY CORRUPTED SPEECH

Kilian Schulze-Forster, LTCI, Télécom Paris, Institut Polytechnique de Paris, France; Clement S. J. Doire, Audionamix, France;
Gaél Richard, Roland Badeau, LTCI, Télécom Paris, Institut Polytechnique de Paris, France

SPE-P13.4: SINGLE-CHANNEL SPEECH SEPARATION INTEGRATING PITCH ...cccoiiiiiiiccccse e 7279
INFORMATION BASED ON A MULTI TASK LEARNING FRAMEWORK
Xiang Li, Rui Liu, Tao Song, Xihong Wu, Jing Chen, Peking University, China

SPE-P13.5: CONTINUOUS SPEECH SEPARATION: DATASET AND ANALYSIS. ..o 7284
Zhuo Chen, Takuya Yoshioka, Liang Lu, Tianyan Zhou, Zhong Meng, Yi Luo, Jian Wu, Xiong Xiao, Jinyu Li, Microsoft, United
States

SPE-P13.6: THE SOUND OF MY VOICE: SPEAKER REPRESENTATION LOSS FOR .....ccooiiiiiiiineecse e 7289
TARGET VOICE SEPARATION
Seongkyu Mun, Soyeon Choe, Jaesung Huh, Joon Son Chung, Naver Corporation, Korea (South)

SPE-P13.7: SPEAKER-AWARE TARGET SPEAKER ENHANCEMENT BY JOINTLY ..o 7294
LEARNING WITH SPEAKER EMBEDDING EXTRACTION
Xuan Ji, Meng Yu, Chunlei Zhang, Dan Su, Tao Yu, Xiaoyu Liu, Dong Yu, Tencent, China

SPE-P13.8: FAR-FIELD LOCATION GUIDED TARGET SPEECH EXTRACTION USING .......cccccoviviniririiieieieieins 7299
END-TO-END SPEECH RECOGNITION OBJECTIVES

Aswin Shanmugam Subramanian, Johns Hopkins University, United States; Chao Weng, Meng Yu, Tencent Al, United States;
Shi-Xiong Zhang, Tencent Al Lab, United States; Yong Xu, Tencent Al, United States; Shinji Watanabe, Johns Hopkins University,
United States; Dong Yu, Tencent Al, United States

SPE-P13.9: ASTUDY OF CHILD SPEECH EXTRACTION USING JOINT SPEECH .....ccccccoviiiiniiiieneiee s 7304
ENHANCEMENT AND SEPARATION IN REALISTIC CONDITIONS

Xin Wang, Jun Du, University of Science and Technology of China, China; Alejandrina Cristia, Laboratoire de Sciences
Cognitives et Psycholinguistique, France; Lei Sun, University of Science and Technology of China, China; Chin-Hui Lee, Georgia
Institute of Technology, United States

SPE-P13.10: AN ANALYSIS OF SPEECH ENHANCEMENT AND RECOGNITION LOSSES .......cccooiiiiiienicee 7309
IN LIMITED RESOURCES MULTI-TALKER SINGLE CHANNEL AUDIO-VISUAL ASR

Luca Pasa, University of Padova, Italy; Giovanni Morrone, University of Modena and Reggio Emilia, Italy; Leonardo Badino,
Istituto Italiano di Tecnologia (11T), Italy

SPE-P13.11: DEEP AUDIO-VISUAL SPEECH SEPARATION WITH ATTENTION ...ooiiiiiiiiiee e 7314
MECHANISM
Chenda Li, Yanmin Qian, Shanghai Jiao Tong University, China
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SPE-P13.12: ENHANCING END-TO-END MULTI-CHANNEL SPEECH SEPARATION VIA ... 7319
SPATIAL FEATURE LEARNING

Rongzhi Gu, Peking University Shenzhen Graduate School, China; Shi-Xiong Zhang, Tencent Al Lab, United States; Lianwu
Chen, Yong Xu, Meng Yu, Dan Su, Tencent, China; Yuexian Zou, Peking University Shenzhen Graduate School, China; Dong Yu,
Tencent, United States

SPE-P14: SPEECH PRODUCTION

SPE-P14.1: DETECTION AND ANALYSIS OF T/D DELETION IN LIBRISPEECH .......ccccccoviiiieiiiieeiee e 7324
Jiahong Yuan, Baidu Research, United States; Hui Lin, LAIX Inc., China; Yang Liu, Amazon Alexa Al, United States

SPE-P14.2: PREDICTION OF VOICING AND THE FO CONTOUR FROM ......ccooiiiiiiiiiscese e e 7329
ELECTROMAGNETIC ARTICULOGRAPHY DATA FOR ARTICULATION-TO-SPEECH

SYNTHESIS

Simon Stone, Philipp Schmidt, Peter Birkholz, Technische Universitat Dresden, Germany

SPE-P14.3: ACOMPARATIVE STUDY OF ESTIMATING ARTICULATORY MOVEMENTS .....cccoviiirireneeieneeeen, 7334
FROM PHONEME SEQUENCES AND ACOUSTIC FEATURES
Abhayjeet Singh, Aravind Illa, Prasanta Kumar Ghosh, Indian Institute of Science, India

SPE-P14.4: AUTOMATIC VOCAL TRACT LANDMARK TRACKING IN RTMRI USING ......cccceovninininiiiecee, 7339
FULLY CONVOLUTIONAL NETWORKS AND KALMAN FILTER
Sasan Asadiabadi, Engin Erzin, Koc University, Turkey

SPE-P14.5: SPEECH-BASED PARAMETER ESTIMATION OF AN ASYMMETRIC VOCAL ....ccoooiviiriiceeeen, 7344
FOLD OSCILLATION MODEL AND ITS APPLICATION IN DISCRIMINATING VOCAL FOLD

PATHOLOGIES

Wenbo Zhao, Rita Singh, Carnegie Mellon University, United States

SPE-P14.6: END-TO-END ARTICULATORY MODELING FOR DYSARTHRIC ..ot 7349
ARTICULATORY ATTRIBUTE DETECTION

Yugin Lin, Longbiao Wang, Jianwu Dang, Tianjin University, China; Sheng Li, Chenchen Ding, National Institute of Information
and Communications Technology (NICT), Japan

SPE-P14.7: VOCAL TRACT ARTICULATORY CONTOUR DETECTION IN REAL-TIME ....ccocoiiiiiiiiece e, 7354
MAGNETIC RESONANCE IMAGES USING SPATIO-TEMPORAL CONTEXT

S Ashwin Hebbar, National Institute of Technology Karnataka, India; Rahul Sharma, Krishna Somandepalli, Asterios Toutios,
Shrikanth Narayanan, University of Southern California, United States

SPE-P14.8: RETRIEVING VOCAL-TRACT RESONANCE AND ANTI-RESONANCE FROM ......ccccooeoiniriiiniiinnen, 7359
HIGH-PITCHED VOWELS USING ARAHMONIC SUBTRACTION TECHNIQUE
Zhao Zhang, Kiyoshi Honda, Jianguo Wei, Tianjin University, China

SPE-P14.9: EPOCH EXTRACTION FROM A SPEECH SIGNAL USING GAMMATONE ......cccovciiviiiieeieceeeesea 7364
WAVELETS IN ASCATTERING NETWORK

Pavan Kulkarni, Jishnu Sadasivan, Indian Institute of Science, India; Aniruddha Adiga, University of Virginia, United States;
Chandra Sekhar Seelamantula, Indian Institute of Science, India

SPE-P14.10: STUDY OF CLOSED PHASE RESONANCE BANDWIDTHS FOR ORALAND .....ccoooiiiniiiiseeie, 7369
NASAL TRACTS USING ZERO TIME WINDOWING

Haala Deeba Abbas, International Institute of Information Technology, Hyderabad, India; RaviShankar Prasad, Idiap Research
Institute, Switzerland; Bhanu teja Nellore, Suryakanth V Gangashetty, International Institute of Information Technology,
Hyderabad, India

SPE-P14.11: ALGORITHMIC EXPLORATION OF AMERICAN ENGLISH DIALECTS......ccciiiiniieecese e 7374
Aléna Aksénova, Stony Brook University, United States; Antoine Bruguier, Amanda Ritchart-Scott, Uri Mendlovic, Google LLC,
United States
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SPE-P14.12: COMPARISON OF GLOTTAL CLOSURE INSTANTS DETECTION ....cociiiiiieecee e 7379
ALGORITHMS FOR EMOTIONAL SPEECH

Sudarsana Reddy Kadiri, Paavo Alku, Aalto University, Finland; Yegnanarayana B, Indian Institute of Technology Hyderabad,
India

SPE-P15: SPEECH RECOGNITION: ADAPTATION

SPE-P15.1: UNSUPERVISED SPEAKER ADAPTATION USING ATTENTION-BASED .....ccoooiiiiiiiineee e 7384
SPEAKER MEMORY FOR END-TO-END ASR

Leda Sari, University of Illinois at Urbana-Champaign, United States; Niko Moritz, Takaaki Hori, Jonathan Le Roux, Mitsubishi
Electric Research Laboratories (MERL), United States

SPE-P15.2: L-VECTOR: NEURAL LABEL EMBEDDING FOR DOMAIN ADAPTATION ....ccccotniiireeenee e 7389
Zhong Meng, Microsoft Corporation, United States; Hu Hu, Georgia Institute of Technology, United States; Jinyu Li, Changliang
Liu, Yan Huang, Yifan Gong, Microsoft Corporation, United States; Chin-Hui Lee, Georgia Institute of Technology, United States

SPE-P15.3: ACOUSTIC MODEL ADAPTATION FOR PRESENTATION TRANSCRIPTION .....ccccooviiiiiiniiiieiias 7394
AND INTELLIGENT MEETING ASSISTANT SYSTEMS
Yan Huang, Yifan Gong, Microsoft Corporation, United States

SPE-P15.4: USING PERSONALIZED SPEECH SYNTHESIS AND NEURAL LANGUAGE ......cccooiiiiiirneneeee 7399
GENERATOR FOR RAPID SPEAKER ADAPTATION
Yan Huang, Lei He, Wenning Wei, William Gale, Jinyu Li, Yifan Gong, Microsoft Corporation, United States

SPE-P15.5: ATTENTION-BASED GATED SCALING ADAPTIVE ACOUSTIC MODEL FOR .....cccocoiiiiiiiiiiieeas 7404
CTC-BASED SPEECH RECOGNITION
Fenglin Ding, Wu Guo, Li-Rong Dai, Jun Du, University of Science and Technology of China, China

SPE-P15.6: ADAPTIVE KNOWLEDGE DISTILLATION BASED ON ENTROPY ......ocoiiiiiiiiiiisieeeeee e 7409
Kisoo Kwon, Hwidong Na, Hoshik Lee, Samung Electronics, Korea (South); Nam Soo Kim, Seoul national university, Korea
(South)

SPE-P15.7: UNSUPERVISED PRETRAINING TRANSFERS WELL ACROSS LANGUAGES........ccccoooinniniicieinieenn. 7414
Morgane Riviére, Armand Joulin, Pierre-Emmanuel Mazaré, Emmanuel Dupoux, Facebook, France

SPE-P15.8: INCREMENTAL SEMI-SUPERVISED LEARNING FOR MULTI-GENRE .......cccccoviiniiineneseenese s 7419
SPEECH RECOGNITION

Banriskhem K. Khonglah, Srikanth Madikeri, Subhadeep Dey, Hervé Bourlard, Petr Motlicek, Idiap Research Institute,
Switzerland; Jayadev Billa, Information Sciences Institute, University of Southern California, United States

SPE-P15.9: SOURCE DOMAIN DATA SELECTION FOR IMPROVED TRANSFER .....coociiiiiiiie i 7424
LEARNING TARGETING DYSARTHRIC SPEECH RECOGNITION
Feifei Xiong, Jon Barker, Zhengjun Yue, Heidi Christensen, University of Sheffield, United Kingdom

SPE-P15.10: STUDY OF FORMANT MODIFICATION FOR CHILDREN ASR .........cotiiiiiitticeieess e 7429
Hemant Kumar Kathania, Sudarsana Reddy Kadiri, Paavo Alku, Mikko Kurimo, Aalto University, Finland

SPE-P15.11: PSEUDO LIKELIHOOD CORRECTION TECHNIQUE FOR LOW ....cccooiiiiiiiiiet et 7434
RESOURCE ACCENTED ASR
Avni Rajpal, Achuth Rao M V, Chiranjeevi Yarra, Ritu Aggarwal, Prasanta Kumar Ghosh, Indian Institute of Science, India

SPE-P15.12: LIBRI-ADAPT: ANEW SPEECH DATASET FOR UNSUPERVISED DOMAIN .....ccccooiiiiiiiienneeen 7439
ADAPTATION

Akhil Mathur, University College London and Nokia Bell Labs, United Kingdom; Fahim Kawsar, Nokia Bell Labs, United
Kingdom; Nadia Berthouze, University College London, United Kingdom; Nicholas Lane, University of Oxford, United Kingdom
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SPE-P16: WORD SPOTTING

SPE-P16.1: MINING EFFECTIVE NEGATIVE TRAINING SAMPLES FOR KEYWORD .....ccccooiiniiiinneese e, 7444
SPOTTING

Jingyong Hou, Northwestern Polytechnical University, China; Yangyang Shi, Mobvoi Al Lab, United States; Mari Ostendorf,
University of Washington, United States; Mei-Yuh Hwang, Mobvoi Al Lab, United States; Lei Xie, Northwestern Polytechnical
University, China

SPE-P16.2: MULTI-TASK LEARNING FOR VOICE TRIGGER DETECTION .....cccooiiiiiiieieisseeeee e 7449
Siddharth Sigtia, Pascal Clark, Rob Haynes, Hywel Richards, John Bridle, Apple, United States

SPE-P16.3: SMALL-FOOTPRINT KEYWORD SPOTTING ON RAW AUDIO DATAWITH ..o 7454
SINC-CONVOLUTIONS

Simon Mittermaier, Ludwig Kiirzinger, Technische Universitit Miinchen, Germany; Bernd Waschneck, Infineon Technologies AG,
Germany; Gerhard Rigoll, Technische Universitat Minchen, Germany

SPE-P16.4: LATTICE-BASED IMPROVEMENTS FOR VOICE TRIGGERING USING ......cccooooiiiiiiieiiseeeieinns 7459
GRAPH NEURAL NETWORKS

Pranay Dighe, Saurabh Adya, Nuoyu Li, Srikanth Vishnubhotla, Devang Naik, Adithya Sagar, Ying Ma, Stephen Pulman, Jason
Williams, Apple, United States

SPE-P16.5: INTEGRATION OF MULTI-LOOK BEAMFORMERS FOR ......ccooiiiiiiiii e 7464
MULTI-CHANNEL KEYWORD SPOTTING
Xuan Ji, Meng Yu, Jie Chen, Jimeng Zheng, Dan Su, Dong Yu, Tencent, China

SPE-P16.6: FAST LATTICE-FREE KEYWORD FILTERING FOR ACCELERATED ...ccooiiiiiiiceeeeeee e 7469
SPOKEN TERM DETECTION
Jonathan Wintrode, Jenny Wilkes, Raytheon Applied Signal Technology, United States

SPE-P16.7: TRAINING KEYWORD SPOTTERS WITH LIMITED AND SYNTHESIZED ......ccooveovviiiieiiee e 7474
SPEECH DATA
James Lin, Kevin Kilgour, Dominik Roblek, Matt Sharifi, Google Research, Switzerland

SPE-P16.8: TOWARDS DATA-EFFICIENT MODELING FOR WAKE WORD SPOTTING ......ccooiiiiiiieiceicien, 7479
Yixin Gao, Yuriy Mishchenko, Anish Shah, Spyros Matsoukas, Shiv Vitaladevuni, Amazon, Inc., United States

SPE-P16.9: ADAPTATION OF RNN TRANSDUCER WITH TEXT-TO-SPEECH .....cccccoiiiiiireicee e 7484
TECHNOLOGY FOR KEYWORD SPOTTING

Eva Sharma, Khoury College of Computer Sciences, Northeastern University, United States; Guoli Ye, Speech and Language
Group, Microsoft, United States; Wenning Wei, Microsoft China, China; Rui Zhao, Speech and Language Group, Microsoft,
United States; Yao Tian, Microsoft China, China; Jian Wu, Speech and Language Group, Microsoft, United States; Lei He, Ed
Lin, Microsoft China, China; Yifan Gong, Speech and Language Group, Microsoft, United States

SPE-P16.11: CRNN-CTC BASED MANDARIN KEYWORDS SPOTTING. ..ottt 7489
Haikang Yan, Qianhua He, Wei Xie, South China University of Technology, China

SPE-P17: SPEECH ENHANCEMENT IV

SPE-P17.1: UNSUPERVISED NEURAL MASK ESTIMATOR FOR GENERALIZED ......cccoooiiiireiireeneee e 7494
EIGEN-VALUE BEAMFORMING BASED ASR
Rohit Kumar, Anirudh Sreeram, Anurenjan Purushothaman, Sriram Ganapathy, Indian Institute Science, India

SPE-P17.2: SPATIALATTENTION FOR FAR-FIELD SPEECH RECOGNITION WITH ..ot 7499
DEEP BEAMFORMING NEURAL NETWORKS

Weipeng He, Idiap Research Institute, Switzerland; Lu Lu, Bigiao Zhang, Jay Mahadeokar, Kaustubh Kalgaonkar, Christian
Fuegen, Facebook, United States
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SPE-P17.3: TENSOR-TO-VECTOR REGRESSION FOR MULTI-CHANNEL SPEECH .......ccocooiviiiie e 7504
ENHANCEMENT BASED ON TENSOR-TRAIN NETWORK

Jun Qi, Hu Hu, Georgia Institute of Technology, United States; Yannan Wang, Tencent, China; Chao-Han Huck Yang, Georgia
Institute of Technology, United States; Marco Siniscalchi, University of Enna, Italy; Chin-Hui Lee, Georgia Institute of
Technology, United States

SPE-P17.4: TRUTH-TO-ESTIMATE RATIO MASK: A POST-PROCESSING METHOD .....cccccoviiiiiiiieienseieieens 7509
FOR SPEECH ENHANCEMENT DIRECT AT LOW SIGNAL-TO-NOISE RATIOS

Bohan Chen, He Wang, Hong Kong University of Science and Technology Shenzhen Research Institute, China; Yue Wei, Incus
Company Limited, China; Richard H.Y. So, Hong Kong University of Science and Technology, China

SPE-P17.5: GEOMETRY CONSTRAINED PROGRESSIVE LEARNING FOR ..ot 7514
LSTM-BASED SPEECH ENHANCEMENT

Xin Tang, Jun Du, Li Chai, University of Science and Technology of China, China; Yannan Wang, Qing Wang, Tencent
Technology(Shenzhen) Company Limited, China; Chin-Hui Lee, Georgia Institute of Technology, United States

SPE-P17.6: USING SEPARATE LOSSES FOR SPEECH AND NOISE IN MASK-BASED .....c.ccccoiiiiiiieiic 7519
SPEECH ENHANCEMENT
Ziyi Xu, Samy Elshamy, Tim Fingscheidt, Technische Universitat Braunschweig, Germany

SPE-P17.7: STABLE TRAINING OF DNN FOR SPEECH ENHANCEMENT BASED ON ....ccccooiiiiiierenesee e 7524
PERCEPTUALLY-MOTIVATED BLACK-BOX COST FUNCTION

Masaki Kawanaka, National Institute of Technology, Tokuyama College, Japan; Yuma Koizumi, NTT Corporation, Japan; Ryoichi
Miyazaki, National Institute of Technology, Tokuyama College, Japan; Kohei Yatabe, Waseda University, Japan

SPE-P17.8: AROBUST AUDIO-VISUAL SPEECH ENHANCEMENT MODEL .....cccooviiiiiiicic e 7529
Wupeng Wang, Chao Xing, Huawei Noah's Ark Lab, China; Dong Wang, Tsinghua University, China; Xiao Chen, Huawei Noah's
Ark Lab, China; Fengyu Sun, Huawei Technologies CO. LTD, China

SPE-P17.9: ROBUST UNSUPERVISED AUDIO-VISUAL SPEECH ENHANCEMENT ..o 7534
USING A MIXTURE OF VARIATIONAL AUTOENCODERS
Mostafa Sadeghi, Xavier Alameda-Pineda, Inria, Grenoble Alpes, France

SPE-P17.10: AV(SE)2: AUDIO-VISUAL SQUEEZE-EXCITE SPEECH ENHANCEMENT ....coooiiiiiiieeeenese e 7539
Michael luzzolino, University of Colorado Boulder, United States; Kazuhito Koishida, Microsoft Corporation, United States

SPE-P17.11: SPECTROGRAMS FUSION WITH MINIMUM DIFFERENCE MASKS .......coooiiiiitneee e 7544
ESTIMATION FOR MONAURAL SPEECH DEREVERBERATION

Hao Shi, Longbiao Wang, Meng Ge, Tianjin University, China; Sheng Li, National Institute of Information and Communications
Technology (NICT), Japan; Jianwu Dang, Tianjin University, China

SPE-P17.12: ARETURN TO DEREVERBERATION IN THE FREQUENCY DOMAIN ....cccoiiiiiiiiiceeee 7549
USING AJOINT LEARNING APPROACH
Yuying Li, Indiana University Bloomington, United States; Donald S. Williamson, Indiana University, United States

SPE-P18: SPEAKER RECOGNITION SYSTEMS, DATAAND FEATURES

SPE-P18.1: IN-DOMAIN AND OUT-OF-DOMAIN DATAAUGMENTATION TO IMPROVE .......ccoooiiiiinenneee 7554
CHILDREN’S SPEAKER VERIFICATION SYSTEM IN LIMITED DATA SCENARIO

Syed Shahnawazuddin, National Institute of Technology Patna, India; Waquar Ahmad, National Institute of Technology Calicut,
India; Nagaraj Adiga, University of Crete, Greece; Avinash Kumar, National Institute of Technology Sikkim, India

SPE-P18.2: JHU-HLTCOE SYSTEM FOR THE VOXSRC SPEAKER RECOGNITION .....ccccoviiiiiiininieeeierenssieieieens 7559
CHALLENGE
Daniel Garcia-Romero, Alan McCree, David Snyder, Gregory Sell, Johns Hopkins University, United States

SPE-P18.3: DETECTION OF SPEECH EVENTS AND SPEAKER CHARACTERISTICS ... 7564
THROUGH PHOTO-PLETHYSMOGRAPHIC SIGNAL NEURAL PROCESSING
Guillermo Cambara, Jordi Luque, Telefonica, Spain, Mireia Farriis, Universitat Pompeu Fabra, Spain
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SPE-P18.4: XMU-TS SYSTEMS FOR NIST SRE19 CTS CHALLENGE ........cooi et 7569
Hao Lu, Jianfeng Zhou, Miao Zhao, Xiamen University, China; Wendian Lei, Xiamen Talentedsoft, China; Qingyang Hong, Lin
Li, Xiamen University, China

SPE-P18.5: I-VECTOR TRANSFORMATION USING K-NEAREST NEIGHBORS FOR .......cccoviiiiiiiereeieines 7574
SPEAKER VERIFICATION
Umair Khan, Miquel India, Javier Hernando, Universitat Politecnica de Catalunya, Spain

SPE-P18.6: H-VECTORS: UTTERANCE-LEVEL SPEAKER EMBEDDING USING A .....coooiiiiieeeeee e 7579
HIERARCHICALATTENTION MODEL
Yanpei Shi, Qiang Huang, Thomas Hain, University of Sheffield, United Kingdom

SPE-P18.7: FEATURE ENHANCEMENT WITH DEEP FEATURE LOSSES FOR .....cccooiiiiiiiiieeeseeee e 7584
SPEAKER VERIFICATION

Saurabh Kataria, Phani Sankar Nidadavolu, Jesus Villalba, Nanxin Chen, Paola Garcia-Perera, Najim Dehak, Johns Hopkins
University, United States

SPE-P18.8: COMBINING DEEP EMBEDDINGS OF ACOUSTIC AND ARTICULATORY ...ociiiiiiiieecese i, 7589
FEATURES FOR SPEAKER IDENTIFICATION

Qian-Bei Hong, Chung-Hsien Wu, Hsin-Min Wang, National Cheng Kung University and Academia Sinica, Taiwan; Chien-Lin
Huang, Ping An Technology (Shenzhen) Co., Ltd., United States

SPE-P18.9: BAYESIAN ESTIMATION OF PLDAWITH NOISY TRAINING LABELS, ..ot 7594
WITH APPLICATIONS TO SPEAKER VERIFICATION
Bengt Borgstrom, Pedro Torres-Carrasquillo, MIT Lincoln Laboratory, United States

SPE-P18.10: UNSUPERVISED FEATURE ENHANCEMENT FOR SPEAKER ......cccotiiiiiiice e 7599
VERIFICATION

Phani Sankar Nidadavolu, Saurabh Kataria, Jesus Villalba, Paola Garcia-Perera, Najim Dehak, Johns Hopkins University,
United States

SPE-P18.11: CN-CELEB: A CHALLENGING CHINESE SPEAKER RECOGNITION ......ccoooiiiiiiiicceeee, 7604
DATASET

Yue Fan, Jiawen Kang, Lantian Li, Kaicheng Li, Haolin Chen, Sitong Cheng, Pengyuan Zhang, Ziya Zhou, Yungi Cai, Dong
Wang, Tsinghua University, China

SPE-P18.12: HI-MIA : AFAR-FIELD TEXT-DEPENDENT SPEAKER VERIFICATION ....ccoooeiiiiiiiiinccese e, 7609
DATABASE AND THE BASELINES

Xiaoyi Qin, Duke Kunshan University, China; Hui Bu, Beijing Shell Shell Technology Co. Ltd., China; Ming Li, Duke Kunshan
University, China

SPE-P19: MACHINE LEARNING FOR SPEECH SYNTHESIS I11

SPE-P19.1: END-TO-END CODE-SWITCHING TTS WITH CROSS-LINGUAL .....ocooviiiiiiiiiieeeee i 7614
LANGUAGE MODEL
Xuehao Zhou, Xiaohai Tian, Grandee Lee, Rohan Kumar Das, Haizhou Li, National University of Singapore, Singapore

SPE-P19.2: CODE-SWITCHED SPEECH SYNTHESIS USING BILINGUAL PHONETIC .....cccooiiiiiieeeeece e 7619
POSTERIORGRAM WITH ONLY MONOLINGUAL CORPORA

Yuewen Cao, Songxiang Liu, Xixin Wu, Chinese University of Hong Kong, China; Shiyin Kang, Peng Liu, Tencent, China;
Zhiyong Wu, Tsinghua University, China; Xunying Xliu, Chinese University of Hong Kong, Hong Kong SAR of China; Dan Su,
Dong Yu, Tencent, China; Helen Meng, Chinese University of Hong Kong, Hong Kong SAR of China

SPE-P19.3: GENERATING MULTILINGUAL VOICES USING SPEAKER SPACE ..ot 7624
TRANSLATION BASED ON BILINGUAL SPEAKER DATA
Soumi Maiti, City University of New York, United States; Erik Marchi, Alistair Conkie, Apple, United States
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SPE-P19.4: SPEAKER ADAPTATION OF A MULTILINGUAL ACOUSTIC MODEL FOR ....cccoviiiiiiiee e 7629
CROSS-LANGUAGE SYNTHESIS

Ivan Himawan, Sandesh Aryal, Iris Ouyang, Sam Kang, Pierre Lanchantin, ObEN, United States; Simon King, University of
Edinburgh, United Kingdom

SPE-P19.5: SEMI-SUPERVISED SPEAKER ADAPTATION FOR END-TO-END SPEECH .......cccocoviiiiiiiiiceieiins 7634
SYNTHESIS WITH PRETRAINED MODELS

Katsuki Inoue, Sunao Hara, Masanobu Abe, Okayama university, Japan; Tomoki Hayashi, Nagoya university, Japan; Ryuichi
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