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RECOGNITION
Soheil Khorram, Jaeyoung Kim, Anshuman Tripathi, Han Lu, Qian Zhang, Hasim Sak, Google Inc. USA, United States 
of America

SPE-42.3: SEQUENCE TRANSDUCTION WITH GRAPH-BASED SUPERVISION ............................................ 7212
Niko Moritz, Facebook AI, United Kingdom of Great Britain and Northern Ireland; Takaaki Hori, Jonathan Le Roux, 
MERL, United States of America; Shinji Watanabe, Carnegie Mellon University, United States of America

SPE-42.4: SPEECHMOE2: MIXTURE-OF-EXPERTS MODEL WITH IMPROVED ............................................ 7217
ROUTING
Zhao You, Shulin Feng, Dan Su, Dong Yu, Tencent, China
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SPE-42.5: SUPERVISED ATTENTION IN SEQUENCE-TO-SEQUENCE MODELS FOR  .................................... 7222
SPEECH RECOGNITION
Gene-Ping Yang, Hao Tang, University of Edinburgh, United Kingdom of Great Britain and Northern Ireland

SPE-42.6: END-TO-END SPEECH RECOGNITION FROM FEDERATED ACOUSTIC  ....................................... 7227
MODELS
Yan Gao, Pedro P. B. de Gusmao, Nicholas D. Lane, University of Cambridge, United Kingdom of Great Britain 
and Northern Ireland; Titouan Parcollet, Avignon University, France; Salah Zaiem, Telecom Paris, France; Javier 
Fernandez-Marques, University of Oxford, United Kingdom of Great Britain and Northern Ireland; Daniel J. Beutel, 
Adap GmbH; University of Cambridge, Germany

SPE-43: SPEECH SYNTHESIS: SINGING VOICE AND OTHERS

SPE-43.1: HIFIDENOISE: HIGH-FIDELITY DENOISING TEXT TO SPEECH WITH  ........................................ 7232
ADVERSARIAL NETWORKS
Lichao Zhang, Yi Ren, Zhou Zhao, Zhejiang University, China; Liqun Deng, Huawei Noah’s Ark Lab, China

SPE-43.2: VISINGER: VARIATIONAL INFERENCE WITH ADVERSARIAL LEARNING  .................................. 7237
FOR END-TO-END SINGING VOICE SYNTHESIS
Yongmao Zhang, Jian Cong, Heyang Xue, Lei Xie, Northwestern Polytechnical University, China; Pengcheng Zhu, 
Mengxiao Bi, Fuxi AI Lab, NetEase Inc., China

SPE-43.3: A MELODY-UNSUPERVISION MODEL FOR SINGING VOICE SYNTHESIS .................................... 7242
Soonbeom Choi, Juhan Nam, Korea Advanced Institute of Science and Technology, Korea, Republic of

SPE-43.4: TRANSFORMER-S2A: ROBUST AND EFFICIENT SPEECH-TO-ANIMATION .................................. 7247
Liyang Chen, Zhiyong Wu, Shenzhen International Graduate School, China; Jun Ling, Shanghai Jiao Tong University, 
China; Runnan Li, Xu Tan, Sheng Zhao, Microsoft, China, China

SPE-43.5: VCVTS: MULTI-SPEAKER VIDEO-TO-SPEECH SYNTHESIS VIA  .................................................. 7252
CROSS-MODAL KNOWLEDGE TRANSFER FROM VOICE CONVERSION
Disong Wang, Xunying Liu, Helen Meng, The Chinese University of Hong Kong, Hong Kong; Shan Yang, Dan Su, 
Dong Yu, Tencent AI Lab, China

SPE-44: LANGUAGE ASSESSMENT / TRANSCRIPTION AUGMENTATION

SPE-44.1: FAST TASK-SPECIFIC ADAPTATION IN SPOKEN LANGUAGE ASSESSMENT  ............................... 7257
WITH META-LEARNING
Binghuai Lin, Liyuan Wang, Tencent Technology Co., Ltd, China

SPE-44.2: TRANSFORMER-BASED MULTI-ASPECT MULTI-GRANULARITY  ............................................... 7262
NON-NATIVE ENGLISH SPEAKER PRONUNCIATION ASSESSMENT
Yuan Gong, James Glass, Massachusetts Institute of Technology, United States of America; Ziyi Chen, Iek-Heng Chu, 
Peng Chang, PAII Inc., United States of America

SPE-44.3: A MODEL FOR ASSESSOR BIAS IN AUTOMATIC PRONUNCIATION  .......................................... 7267
ASSESSMENT
Jose Antonio Lopez Saenz, Thomas Hain, University of Sheffield, United Kingdom of Great Britain and Northern 
Ireland

SPE-44.4: UNIFIED MULTIMODAL PUNCTUATION RESTORATION FRAMEWORK  .................................... 7272
FOR MIXED-MODALITY CORPUS
Yaoming Zhu, Liwei Wu, Shanbo Cheng, Mingxuan Wang, Bytedance, China

SPE-44.5: PUNCTUATION PREDICTION FOR STREAMING ON-DEVICE SPEECH  ....................................... 7277
RECOGNITION
Zhikai Zhou, Yanmin Qian, Shanghai Jiao Tong University, China; Tian Tan, AISpeech Ltd., China
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SPE-44.6: ASR ERROR CORRECTION WITH DUAL-CHANNEL SELF-SUPERVISED  ..................................... 7282
LEARNING
Fan Zhang, Jinyao Yan, Communication Unversity of China, China; Mei Tu, Song Liu, Samsung Research China - 
Beijing (SRCB), China

SPE-45: SPEECH ENHANCEMENT: SPEECH EXTRACTION AND AUDIO-VISUAL 
ENHANCEMENT

SPE-45.1: L-SPEX: LOCALIZED TARGET SPEAKER EXTRACTION .............................................................. 7287
Meng Ge, Longbiao Wang, Jianwu Dang, Tianjin University, China; Chenglin Xu, Kuaishou Technology, China; Eng 
Siong Chng, Nanyang Technological University, Singapore; Haizhou Li, National University of Singapore, Singapore

SPE-45.3: DPCCN: DENSELY-CONNECTED PYRAMID COMPLEX  .............................................................. 7292
CONVOLUTIONAL NETWORK FOR ROBUST SPEECH SEPARATION AND EXTRACTION
Jiangyu Han, Yanhua Long, Shanghai Normal University, China; Lukas Burget, Jan Cernocky, Brno University of 
Technology, Czechia

SPE-45.4: MIXED PRECISION DNN QUANTIZATION FOR OVERLAPPED SPEECH  ..................................... 7297
SEPARATION AND RECOGNITION
Junhao Xu, Xunying Liu, Helen Mei-Ling Meng, The Chinese University of Hong Kong, China; Jianwei Yu, Tencent AI 
Lab, China

SPE-45.5: THE IMPACT OF REMOVING HEAD MOVEMENTS ON AUDIO-VISUAL  ...................................... 7302
SPEECH ENHANCEMENT
Zhiqi Kang, Radu Horaud, Xavier Alameda-Pineda, Inria Grenoble Rhône-Alpes & Univ. Grenoble Alpes, France, 
France; Mostafa Sadeghi, Inria Nancy Grand-Est, France, France; Jacob Donley, Anurag Kumar, Facebook Reality 
Labs Research, Redmond WA, USA, United States of America

SPE-45.6: VSEGAN: VISUAL SPEECH ENHANCEMENT GENERATIVE ADVERSARIAL  ................................. 7307
NETWORK
Xinmeng Xu, Trinity College Dublin, China; Yang Wang, Dongxiang Xu, Yiyuan Peng, Cong Zhang, Jie Jia, Binbin 
Chen, Vivo Communication Technology Co. Ltd., China

SPE-46: MULTI SPEAKER AND MULTI-CHANNEL SPEECH RECOGNITION AND PROCESSING

SPE-46.1: ENDPOINT DETECTION FOR STREAMING END-TO-END MULTI-TALKER  .................................. 7312
ASR
Liang Lu, Otter.ai, United States of America; Jinyu Li, Yifan Gong, Microsoft, USA, United States of America

SPE-46.2: CONTINUOUS STREAMING MULTI-TALKER ASR WITH DUAL-PATH  ........................................ 7317
TRANSDUCERS
Desh Raj, Johns Hopkins University, United States of America; Liang Lu, Zhuo Chen, Yashesh Gaur, Jinyu Li, 
Microsoft Corp., United States of America

SPE-46.3: EXTENDED GRAPH TEMPORAL CLASSIFICATION FOR MULTI-SPEAKER  .................................. 7322
END-TO-END ASR
Xuankai Chang, Shinji Watanabe, Carnegie Mellon University, United States of America; Niko Moritz, Facebook AI, 
United Kingdom of Great Britain and Northern Ireland; Takaaki Hori, Jonathan Le Roux, Mitsubishi Electric Research 
Laboratories (MERL), United States of America

SPE-46.4: ADA-VAD: UNPAIRED ADVERSARIAL DOMAIN ADAPTATION FOR  .......................................... 7327
NOISE-ROBUST VOICE ACTIVITY DETECTION
Taesoo Kim, Jong Hwan Ko, Sungkyunkwan university, Korea, Republic of; Jiho Chang, Korea Research Institute of 
Standards and Science, Korea, Republic of
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SPE-46.5: MULTI-CHANNEL END-TO-END NEURAL DIARIZATION WITH  ................................................. 7332
DISTRIBUTED MICROPHONES
Shota Horiguchi, Yuki Takashima, Yohei Kawaguchi, Hitachi, Ltd., Japan; Paola Garcia, Johns Hopkins University, 
United States of America; Shinji Watanabe, Carnegie Mellon University, United States of America

SPE-46.6: MULTI-CHANNEL SPEAKER DIARIZATION USING SPATIAL FEATURES FOR  ............................. 7337
MEETINGS
Naijun Zheng, XunYing Liu, Helen Meng, The Chinese University of Hong Kong, Hong Kong; Na Li, Jianwei Yu, Chao 
Weng, Dan Su, Tencent AI Lab, Hong Kong

SPE-47: EMOTION RECOGNITION: GENERAL TOPICS I

SPE-47.1: SPEAKER NORMALIZATION FOR SELF-SUPERVISED SPEECH EMOTION  .................................. 7342
RECOGNITION
Itai Gat, Hagai Aronowitz, Weizhong Zhu, Edmilson Morais, Ron Hoory, IBM Research, Israel

SPE-47.2: SENTIMENT-AWARE AUTOMATIC SPEECH RECOGNITION PRE-TRAINING  .............................. 7347
FOR ENHANCED SPEECH EMOTION RECOGNITION
Ayoub Ghriss, University of Colorado, Boulder, United States of America; Bo Yang, Viktor Rozgic, Wang Chao, 
Amazon LLC, United States of America; Elizabeth Shriberg, Ellipsis Health, United States of America

SPE-47.3: CONFIDENCE ESTIMATION FOR SPEECH EMOTION RECOGNITION  ......................................... 7352
BASED ON THE RELATIONSHIP BETWEEN EMOTION CATEGORIES AND PRIMITIVES
Yang Li, University of Rochester, United States of America; Constantinos Papayiannis, Viktor Rozgic, Elizabeth 
Shriberg, Chao Wang, Amazon, United States of America

SPE-47.4: AUXFORMER: ROBUST APPROACH TO AUDIOVISUAL EMOTION  ............................................ 7357
RECOGNITION
Lucas Goncalves, Carlos Busso, The University of Texas at Dallas, United States of America

SPE-47.5: FUSING ASR OUTPUTS IN JOINT TRAINING FOR SPEECH EMOTION  ....................................... 7362
RECOGNITION
Yuanchao Li, Peter Bell, Catherine Lai, University of Edinburgh, United Kingdom of Great Britain and Northern 
Ireland

SPE-47.6: SPEECH EMOTION RECOGNITION WITH CO-ATTENTION BASED  ............................................ 7367
MULTI-LEVEL ACOUSTIC INFORMATION
Heqing Zou, Chen Chen, Deepu Rajan, Eng Siong Chng, Nanyang Technological University, Singapore; Yuke Si, 
Tianjin University, China

SPE-48: LANGUAGE DISORDERS: RECOGNITION

SPE-48.1: MULTI-MODAL ACOUSTIC-ARTICULATORY FEATURE FUSION FOR  ......................................... 7372
DYSARTHRIC SPEECH RECOGNITION
Zhengjun Yue, Heidi Christensen, Jon Barker, The University of Sheffield, United Kingdom of Great Britain and 
Northern Ireland; Erfan Loweimi, Zoran Cvetkovic, King’s College London, United Kingdom of Great Britain and 
Northern Ireland

SPE-48.2: RAW SOURCE AND FILTER MODELLING FOR DYSARTHRIC SPEECH  ....................................... 7377
RECOGNITION
Zhengjun Yue, The University of Sheffield, United Kingdom of Great Britain and Northern Ireland; Erfan Loweimi, 
Zoran Cvetkovic, King’s College London, United Kingdom of Great Britain and Northern Ireland

SPE-48.3: SYNTHESIZING DYSARTHRIC SPEECH USING MULTI-SPEAKER TTS  ........................................ 7382
FOR DYSARTHRIC SPEECH RECOGNITION
Mohammad Soleymanpour, Michael T. Johnson, University of Kentucky, United States of America; Rahim 
Soleymanpour, University of Connecticut, United States of America; Jeffrey Berry, Marquette University, United 
States of America
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SPE-48.4: TOWARDS INTERPRETING DEEP LEARNING MODELS TO UNDERSTAND  ................................. 7387
LOSS OF SPEECH INTELLIGIBILITY IN SPEECH DISORDERS STEP 2: CONTRIBUTION OF THE 
EMERGENCE OF PHONETIC TRAITS
Sondes Abderrazek, Corinne Fredouille, LIA - Avignon Université, France; Alain Ghio, Muriel Lalain, Christine 
Meunier, LPL, Aix-Marseille Université, France; Virginie Woisard, UT2J, Octogone-Lordat, Toulouse University, 
Toulouse Hospital, France

SPE-48.5: CONSTANT Q CEPSTRAL COEFFICIENTS FOR CLASSIFICATION OF  .......................................... 7392
NORMAL VS. PATHOLOGICAL INFANT CRY
Hemant A. Patil, Ankur T. Patil, Aastha Kachhi, Dhirubhai Ambani Institute of Information and Communication 
Technology, India

SPE-48.6: NONVERBAL SOUND DETECTION FOR DISORDERED SPEECH .................................................. 7397
Colin Lea, Zifang Huang, Lauren Tooley, Zeinab Liaghat, Shri Thelapurath, Leah Findlater, Jeffrey P. Bigham, Apple, 
United States of America; Dhruv Jain, University of Washington, United States of America

SPE-49: SPEECH ENHANCEMENT AND DEREVERBERATION

SPE-49.1: CONDITIONAL DIFFUSION PROBABILISTIC MODEL FOR SPEECH  ............................................ 7402
ENHANCEMENT
Yen-Ju Lu, Zhong-Qiu Wang, Shinji Watanabe, Carnegie Mellon University, United States of America; Alexander 
Richard, Facebook, United States of America; Cheng Yu, Yu Tsao, Academia Sinica, Taiwan

SPE-49.2: DEEPFILTERNET: A LOW COMPLEXITY SPEECH ENHANCEMENT  ............................................ 7407
FRAMEWORK FOR FULL-BAND AUDIO BASED ON DEEP FILTERING
Hendrik Schröter, Andreas Maier, Friedrich-Alexander University Erlangen-Nuremberg (FAU), Germany; Alberto N. 
Escalante-B., Tobias Rosenkranz, WS Audiology, Germany

SPE-49.3: METRICGAN-U: UNSUPERVISED SPEECH ENHANCEMENT/  ..................................................... 7412
DEREVERBERATION BASED ONLY ON NOISY/ REVERBERATED SPEECH
Szu-Wei Fu, Microsoft, United States of America; Cheng Yu, Kuo-Hsuan Hung, Yu Tsao, Academia Sinica, United 
States of America; Mirco Ravanelli, Mila-Quebec AI Institute, United States of America

SPE-49.4: UFORMER: A UNET BASED DILATED COMPLEX & REAL DUAL-PATH  ....................................... 7417
CONFORMER NETWORK FOR SIMULTANEOUS SPEECH ENHANCEMENT AND 
DEREVERBERATION
Yihui Fu, Shubo Lv, Yukai Jv, Lei Xie, Audio, Speech and Language Processing Group (ASLP@NPU), Northwestern 
Polytechnical University, Xi’an, China, China; Yun Liu, Jingdong Li, Dawei Luo, AI Interaction Division, Sogou Inc., 
Beijing, China, China

SPE-49.5: ATTENUATION OF ACOUSTIC EARLY REFLECTIONS IN TELEVISION  ....................................... 7422
STUDIOS USING PRETRAINED SPEECH SYNTHESIS NEURAL NETWORK
Tomer Rosenbaum, Israel Cohen, Technion – Israel Institute of Technology, Israel; Emil Winebrand, Insoundz Ltd., 
Israel

SPE-50: SPEECH RECOGNITION: ACOUSTIC MODELING II

SPE-50.1: NON-AUTOREGRESSIVE ASR WITH SELF-CONDITIONED FOLDED  ........................................... 7427
ENCODERS
Tatsuya Komatsu, LINE Corporation, Japan

SPE-50.2: HAVE BEST OF BOTH WORLDS: TWO-PASS HYBRID AND E2E ................................................. 7432
CASCADING FRAMEWORK FOR SPEECH RECOGNITION
Guoli Ye, Vadim Mazalov, Jinyu Li, Yifan Gong, Microsoft, United States of America
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SPE-50.3: CONFORMER-BASED HYBRID ASR SYSTEM FOR SWITCHBOARD  ............................................ 7437
DATASET
Mohammad Zeineldeen, Christoph Lüscher, Wilfried Michel, Ralf Schlüter, Hermann Ney, RWTH Aachen University / 
AppTek, Germany; Jingjing Xu, Alexander Gerstenberger, RWTH Aachen University, Germany

SPE-50.4: IMPROVING FACTORED HYBRID HMM ACOUSTIC MODELING  ............................................... 7442
WITHOUT STATE TYING
Tina Raissi, Ralf Schlüter, RWTH Aachen University, Germany; Eugen Beck, Apptek GmbH, Germany; Hermann Ney, 
RWTH Aachen Univeristy, Germany

SPE-50.5: AUDITORY-BASED DATA AUGMENTATION FOR END-TO-END AUTOMATIC  ............................. 7447
SPEECH RECOGNITION
Zehai Tu, Jack Deadman, Ning Ma, Jon Barker, University of Sheffield, United Kingdom of Great Britain and 
Northern Ireland

SPE-50.6: DELIBERATION OF STREAMING RNN-TRANSDUCER BY  ......................................................... 7452
NON-AUTOREGRESSIVE DECODING
Weiran Wang, Ke Hu, Tara Sainath, Google, United States of America

SPE-51: SPEECH SYNTHESIS: NOVEL ACOUSTIC MODELS

SPE-51.1: NEURAL HMMS ARE ALL YOU NEED (FOR HIGH-QUALITY  ..................................................... 7457
ATTENTION-FREE TTS)
Shivam Mehta, Éva Székely, Jonas Beskow, Gustav Eje Henter, KTH Royal Institute of Technology, Sweden

SPE-51.2: AUTOREGRESSIVE VARIATIONAL AUTOENCODER WITH A HIDDEN  ....................................... 7462
SEMI-MARKOV MODEL-BASED STRUCTURED ATTENTION FOR SPEECH SYNTHESIS
Takato Fujimoto, Kei Hashimoto, Yoshihiko Nankaku, Keiichi Tokuda, Nagoya Institute of Technology, Japan

SPE-51.3: PAMA-TTS: PROGRESSION-AWARE MONOTONIC ATTENTION FOR STABLE  ............................ 7467
SEQ2SEQ TTS WITH ACCURATE PHONEME DURATION CONTROL
Yunchao He, Jian Luan, Yujun Wang, Xiaomi Corporation, China

SPE-51.4: IMPROVING FASTSPEECH TTS WITH EFFICIENT SELF-ATTENTION AND  .................................. 7472
COMPACT FEED-FORWARD NETWORK
Yujia Xiao, Xi Wang, Lei He, Frank K. Soong, Microsoft, China

SPE-51.5: VARIANCEFLOW: HIGH-QUALITY AND CONTROLLABLE  ......................................................... 7477
TEXT-TO-SPEECH USING VARIANCE INFORMATION VIA NORMALIZING FLOW
Yoonhyung Lee, Kyomin Jung, Seoul National University, Korea, Republic of; Jinhyeok Yang, NCSOFT, Korea, 
Republic of

SPE-51.6: MIXER-TTS: NON-AUTOREGRESSIVE, FAST AND COMPACT  .................................................... 7482
TEXT-TO-SPEECH MODEL CONDITIONED ON LANGUAGE MODEL EMBEDDINGS
Oktai Tatanov, Stanislav Beliaev, Boris Ginsburg, NVIDIA, Russian Federation

SPE-52: LANGUAGE UNDERSTANDING II: CONTEXT/KNOWLEDGE INTEGRATION

SPE-52.1: KNOWLEDGE AUGMENTED BERT MUTUAL NETWORK IN MULTI-TURN  .................................. 7487
SPOKEN DIALOGUES
Ting-Wei Wu, Biing-Hwang Juang, Georgia Institute of Technology, United States of America

SPE-52.2: TINYS2I: A SMALL-FOOTPRINT UTTERANCE CLASSIFICATION MODEL  .................................... 7492
WITH CONTEXTUAL SUPPORT FOR ON-DEVICE SLU
Anastasios Alexandridis, Kanthashree Mysore Sathyendra, Grant Strimel, Pavel Kveton, Jon Webb, Athanasios 
Mouchtaris, Amazon.com, United States of America
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SPE-52.3: TOWARDS END-TO-END INTEGRATION OF DIALOG HISTORY FOR  ......................................... 7497
IMPROVED SPOKEN LANGUAGE UNDERSTANDING
Vishal Sunder, Eric Fosler-Lussier, The Ohio State University, United States of America; Samuel Thomas, Hong-
Kwang Kuo, Jatin Ganhotra, Brian Kingsbury, IBM, United States of America

SPE-52.4: IMPROVING SPOKEN LANGUAGE UNDERSTANDING BY ENHANCING  ..................................... 7502
TEXT REPRESENTATION
Thai Binh Nguyen, Karlsruhe Institute of Technology, Germany;  , , 

SPE-52.5: MULTI-TASK RNN-T WITH SEMANTIC DECODER FOR STREAMABLE  ....................................... 7507
SPOKEN LANGUAGE UNDERSTANDING
Xuandi Fu, Carnegie Mellon University, United States of America; Feng-Ju Chang, Martin Radfar, Kai Wei, Jing Liu, 
Grant P. Strimel, Kanthashree Mysore Sathyendra, Amazon, United States of America

SPE-52.6: A BERT BASED JOINT LEARNING MODEL WITH FEATURE GATED  .......................................... 7512
MECHANISM FOR SPOKEN LANGUAGE UNDERSTANDING
Wang Zhang, Lei Jiang, Shaokang Zhang, Shuo Wang, Jianlong Tan, Chinese Academic of Science, China

SPE-53: SPEAKER RECOGNITION VII: NEURAL NETWORK ARCHITECTURE

SPE-53.1: MFA: TDNN WITH MULTI-SCALE FREQUENCY-CHANNEL ATTENTION  ..................................... 7517
FOR TEXT-INDEPENDENT SPEAKER VERIFICATION WITH SHORT UTTERANCES
Tianchi Liu, Kong Aik Lee, Agency for Science, Technology and Research, Singapore; Rohan Kumar Das, Fortemedia 
Singapore, Singapore; Haizhou Li, National University of Singapore, Singapore

SPE-53.2: MLP-SVNET : A MULTI-LAYER PERCEPTRONS BASED NETWORK FOR  ..................................... 7522
SPEAKER VERIFICATION
Bing Han, Zhengyang Chen, Bei Liu, Yanmin Qian, Shanghai Jiao Tong University, China

SPE-53.3: REAL ADDITIVE MARGIN SOFTMAX FOR SPEAKER VERIFICATION .......................................... 7527
Lantian Li, Ruiqian Nai, Dong Wang, Tsinghua University, China

SPE-53.4: STATISTICAL PYRAMID DENSE TIME DELAY NEURAL NETWORK FOR  .................................... 7532
SPEAKER VERIFICATION
Zi-Kai Wan, Qing-Hua Ren, You-Cai Qin, Qi-Rong Mao, Jiangsu University, China

SPE-53.5: ON THE IMPORTANCE OF DIFFERENT FREQUENCY BINS FOR  ................................................ 7537
SPEAKER VERIFICATION
Aiwen Deng, Wenxiong Kang, Feiqi Deng, South China University of Technology, China; Shuai Wang, Shanghai Jiao 
Tong University, China

SPE-53.6: SELF-KNOWLEDGE DISTILLATION VIA FEATURE ENHANCEMENT FOR  ................................... 7542
SPEAKER VERIFICATION
Bei Liu, Haoyu Wang, Zhengyang Chen, Shuai Wang, Yanmin Qian, Shanghai Jiao Tong University, China

SPE-54: KEYWORD SPOTTING

SPE-54.1: JOINT EGO-NOISE SUPPRESSION AND KEYWORD SPOTTING ON  ............................................ 7547
SWEEPING ROBOTS
Yueyue Na, Ziteng Wang, Qiang Fu, Alibaba Group, China; Liang Wang, Sun Yat-sen University (SYSU), China

SPE-54.2: PROGRESSIVE CONTINUAL LEARNING FOR SPOKEN KEYWORD  ............................................ 7552
SPOTTING
Yizheng Huang, Nancy Chen, Institute for Infocomm Research, A*STAR, Singapore, Singapore; Nana Hou, Nanyang 
Technological University, Singapore, Singapore
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SPE-54.3: UNIFIED SPECULATION, DETECTION, AND VERIFICATION KEYWORD  .................................... 7557
SPOTTING
Geng-shen Fu, Thibaud Senechal, Aaron Challenner, Tao Zhang, Amazon, United States of America

SPE-54.4: LEARNING DECOUPLING FEATURES THROUGH ORTHOGONALITY  ......................................... 7562
REGULARIZATION
Li Wang, Rongzhi Gu, Yuexian Zou, Peking University, China; Weiji Zhuang, Peng Gao, Yujun Wang, Xiaomi Inc., 
China

SPE-54.5: TEMPORAL EARLY EXITING FOR STREAMING SPEECH COMMANDS  ....................................... 7567
RECOGNITION
Raphael Tang, Karun Kumar, Piyush Vyas, Gefei Yang, Yajie Mao, Craig Murray, Comcast, United States of America; 
Ji Xin, Jimmy Lin, University of Waterloo, Canada; Wenyan Li, SenseTime, China

SPE-54.6: A STUDY OF DESIGNING COMPACT AUDIO-VISUAL WAKE WORD  .......................................... 7572
SPOTTING SYSTEM BASED ON ITERATIVE FINE-TUNING IN NEURAL NETWORK PRUNING
Hengshun Zhou, Jun Du, University of Science and Technology of China, China; Chao-Han Huck Yang, Chin-Hui Lee, 
Georgia Institute of Technology, United States of America; Shifu Xiong, iFlytek Research, China

SPE-55: SPEECH SYNTHESIS: PROSODY

SPE-55.1: PROSOSPEECH: ENHANCING PROSODY WITH QUANTIZED VECTOR ....................................... 7577
PRE-TRAINING IN TEXT-TO-SPEECH
Yi Ren, Zhou Zhao, Zhejiang University, China; Ming Lei, Zhiying Huang, Shiliang Zhang, Qian Chen, Zhijie Yan, 
Alibaba Group, China

SPE-55.2: PROSODYSPEECH: TOWARDS ADVANCED PROSODY MODEL FOR  .......................................... 7582
NEURAL TEXT-TO-SPEECH
Yuanhao Yi, Lei He, Shifeng Pan, Xi Wang, Yujia Xiao, Microsoft, China

SPE-55.3: HIERARCHICAL PROSODY MODELING AND CONTROL IN  ....................................................... 7587
NON-AUTOREGRESSIVE PARALLEL NEURAL TTS
Tuomo Raitio, Jiangchuan Li, Shreyas Seshadri, Apple, United States of America

SPE-55.4: DISCOURSE-LEVEL PROSODY MODELING WITH A VARIATIONAL  ........................................... 7592
AUTOENCODER FOR NON-AUTOREGRESSIVE EXPRESSIVE SPEECH SYNTHESIS
Ning-Qian Wu, Zhao-Ci Liu, Zhen-Hua Ling, University of Science and Technology of China, China

SPE-55.5: UNSUPERVISED WORD-LEVEL PROSODY TAGGING FOR  ........................................................ 7597
CONTROLLABLE SPEECH SYNTHESIS
Yiwei Guo, Chenpeng Du, Kai Yu, Shanghai Jiaotong University, China

SPE-55.6: A CHARACTER-LEVEL SPAN-BASED MODEL FOR MANDARIN PROSODIC  ................................ 7602
STRUCTURE PREDICTION
Xueyuan Chen, Changhe Song, Yixuan Zhou, Zhiyong Wu, Tsinghua University, China; Changbin Chen, Zhongqin 
Wu, TAL Education Group, China; Helen Meng, The Chinese University of Hong Kong, China

SPE-56: LANGUAGE UNDERSTANDING III: INTENT DETECTION AND SLOT FILLING

SPE-56.1: SLIM: EXPLICIT SLOT-INTENT MAPPING WITH BERT FOR JOINT  ............................................ 7607
MULTI-INTENT DETECTION AND SLOT FILLING
Fengyu Cai, Wanhao Zhou, Boi Faltings, EPFL, Switzerland; Fei Mi, Huawei Noah’s Ark Lab, China

SPE-56.2: JOINT MULTIPLE INTENT DETECTION AND SLOT FILLING VIA  ............................................... 7612
SELF-DISTILLATION
Lisong Chen, Peilin Zhou, Yuexian Zou, Peking University, China
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SPE-56.3: A GRAPH ATTENTION INTERACTIVE REFINE FRAMEWORK WITH  .......................................... 7617
CONTEXTUAL REGULARIZATION FOR JOINTING INTENT DETECTION AND SLOT FILLING
Zhanbiao Zhu, Peijie Huang, Haojing Huang, Shudong Liu, Leyi Lao, South China Agricultural University, China

SPE-56.4: ADJACENCY PAIRS-AWARE HIERARCHICAL ATTENTION NETWORKS FOR  ............................. 7622
DIALOGUE INTENT CLASSIFICATION
Jiabao Xu, Peijie Huang, Youming Peng, Jiande Ding, Boxi Huang, Simin Huang, South China Agricultural 
University, China

SPE-56.5: ADVIN: AUTOMATICALLY DISCOVERING NOVEL DOMAINS AND INTENTS  .............................. 7627
FROM USER TEXT UTTERANCES
Nikhita Vedula, Rahul Gupta, Aman Alok, Mukund Sridhar, Shankar Ananthakrishnan, Amazon, United States of 
America

SPE-56.6: A NEW DATA AUGMENTATION METHOD FOR INTENT CLASSIFICATION  ................................. 7632
ENHANCEMENT AND ITS APPLICATION ON SPOKEN CONVERSATION DATASETS
Zvi Kons, Aharon Satt, Hong-Kwang Kuo, Samuel Thomas, Boaz Carmeli, Ron Hoory, Brian Kingsbury, IBM, Israel

SPE-57: SPEAKER RECOGNITION VIII: ROBUSTNESS

SPE-57.1: ROBUST SPEAKER VERIFICATION WITH JOINT SELF-SUPERVISED AND  ................................. 7637
SUPERVISED LEARNING
Kai Wang, Xiaolei Zhang, Miao Zhang, Yuguang Li, Samsung R&D Institute China Xian, China; Jaeyun Lee, Kiho Cho, 
Sung-Un Park, Samsung Advanced Institute of Technology, Korea, Republic of

SPE-57.2: ROBUST SPEAKER VERIFICATION USING POPULATION-BASED DATA  ..................................... 7642
AUGMENTATION
Weiwei Lin, Man-Wai Mak, The Hong Kong Polytechnic University, Hong Kong
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