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SPE-2.3: END-TO-END MULTI-MODAL SPEECH RECOGNITION WITH AIR AND ......................................... 6052
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Ireland; Anna Esposito, Universita’ degli Studi della Campania, Italy



clii

SPE-9.4: CLIMATE AND WEATHER: INSPECTING DEPRESSION DETECTION VIA ....................................... 6262
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SPE-11.3: EMOQ-TTS: EMOTION INTENSITY QUANTIZATION FOR FINE-GRAINED ................................... 6317
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INCREMENTAL EVENT DETECTION
Jia Li, Peking University, China; Yunyan Zhang, Yifan Yang, Yefeng Zheng, Tencent, China; Zhicheng An, Tsinghua-
Berkeley Shenzhen Institute, Tsinghua University, China
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Gene-Ping Yang, Hao Tang, University of Edinburgh, United Kingdom of Great Britain and Northern Ireland
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SPE-43.1: HIFIDENOISE: HIGH-FIDELITY DENOISING TEXT TO SPEECH WITH ......................................... 7232
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Lichao Zhang, Yi Ren, Zhou Zhao, Zhejiang University, China; Liqun Deng, Huawei Noah’s Ark Lab, China
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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, 
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Zhikai Zhou, Yanmin Qian, Shanghai Jiao Tong University, China; Tian Tan, AISpeech Ltd., China
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SPE-49.1: CONDITIONAL DIFFUSION PROBABILISTIC MODEL FOR SPEECH ............................................. 7402
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TEXT-TO-SPEECH MODEL CONDITIONED ON LANGUAGE MODEL EMBEDDINGS
Oktai Tatanov, Stanislav Beliaev, Boris Ginsburg, NVIDIA, Russian Federation
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United States of America

SPE-72.3: A MULTITASK LEARNING FRAMEWORK FOR SPEAKER CHANGE ............................................. 8087
DETECTION WITH CONTENT INFORMATION FROM UNSUPERVISED SPEECH DECOMPOSITION
Hang Su, Danyang Zhao, Long Dang, Xixin Wu, Xunying Liu, Helen Meng, The Chinese University of Hong Kong, 
Hong Kong; Minglei Li, Huawei Cloud, China

SPE-72.4: ASR-AWARE END-TO-END NEURAL DIARIZATION.................................................................... 8092
Aparna Khare, Eunjung Han, Yuguang Yang, Andreas Stolcke, Amazon, United States of America

SPE-72.5: REFORMULATING SPEAKER DIARIZATION AS COMMUNITY DETECTION ................................. 8097
WITH EMPHASIS ON TOPOLOGICAL STRUCTURE
Siqi Zheng, Hongbin Suo, Alibaba Group, China

SPE-72.6: TITANET: NEURAL MODEL FOR SPEAKER REPRESENTATION WITH 1D ................................... 8102
DEPTH-WISE SEPARABLE CONVOLUTIONS AND GLOBAL CONTEXT
Nithin Rao Koluguri, Taejin Park, Boris Ginsburg, NVIDIA, United States of America

SPE-73: SPEECH RECOGNITION: NEURAL TRANSDUCER MODELS

SPE-73.1: TRANSDUCER-BASED STREAMING DELIBERATION FOR CASCADED ......................................... 8107
ENCODERS
Ke Hu, Tara Sainath, Arun Narayanan, Ruoming Pang, Trevor Strohman, Google, United States of America

SPE-73.2: IMPROVING THE LATENCY AND QUALITY OF CASCADED ENCODERS....................................... 8112
Tara Sainath, Yanzhang He, Arun Narayanan, Rami Botros, Weiran Wang, David Qiu, Chung-cheng Chiu, Rohit 
Prabhavalkar, Alexander Gruenstein, Anmol Gulati, Bo Li, David Rybach, Emmanuel Guzman, Ian McGraw, James 
Qin, Krzysztof Choromanski, Qiao Liang, Robert David, Ruoming Pang, Shuoyiin Chang, Trevor Strohman, W. Ronny 
Huang, Wei Han, Yonghui Wu, Yu Zhang, Google, Inc., United States of America

SPE-73.3: IMPROVING THE FUSION OF ACOUSTIC AND TEXT REPRESENTATIONS .................................. 8117
IN RNN-T
Chao Zhang, Bo Li, Zhiyun Lu, Tara Sainath, Shuo-Yiin Chang, Google LLC, United Kingdom of Great Britain and 
Northern Ireland

SPE-73.4: ADAPTIVE DISCOUNTING OF IMPLICIT LANGUAGE MODELS IN .............................................. 8122
RNN-TRANSDUCERS
Vinit Unni, Preethi Jyothi, Sunita Sarawagi, Indian Institute of Technology Bombay, India; Shreya Khare, Ashish 
Mittal, Samarth Bharadwaj, IBM Research, India
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SPE-73.5: INTEGRATING TEXT INPUTS FOR TRAINING AND ADAPTING RNN .......................................... 8127
TRANSDUCER ASR MODELS
Samuel Thomas, Brian Kingsbury, George Saon, Hong-Kwang Kuo, IBM Research AI, United States of America

SPE-73.6: FACTORIZED NEURAL TRANSDUCER FOR EFFICIENT LANGUAGE ............................................ 8132
MODEL ADAPTATION
Xie Chen, Zhong Meng, Sarangarajan Parthasarathy, Jinyu Li, Microsoft Corporation, United States of America

SPE-74: REPRESENTATIONS AND RELATIONSHIPS IN LANGUAGE

SPE-74.1: INTEGRATING DEPENDENCY TREE INTO SELF-ATTENTION FOR ............................................. 8137
SENTENCE REPRESENTATION
Junhua Ma, Yuxuan Liu, Shangbo Zhou, Chongqing University, China; Jiajun Li, Xue Li, The University of 
Queensland, Australia

SPE-74.2: METRICBERT: TEXT REPRESENTATION LEARNING VIA ........................................................... 8142
SELF-SUPERVISED TRIPLET TRAINING
Itzik Malkiel, Dvir Ginzburg, Oren Barkan, Avi Caciularu, Yoni Weill, Noam Koenigstein, microsoft, Israel

SPE-74.4: END-TO-END NEURAL COREFERENCE RESOLUTION REVISITED: A .......................................... 8147
SIMPLE YET EFFECTIVE BASELINE
Tuan Lai, University of Illinois at Urbana-Champaign, United States of America; Trung Bui, Adobe, United States of 
America; Doo-Soon Kim, Roku, Inc., United States of America

SPE-74.5: LOCAL CONTEXT INTERACTION-AWARE GLYPH-VECTORS FOR .............................................. 8152
CHINESE SEQUENCE TAGGING
JunYu Lu, PingJian Zhang, South China University of Technology, China

SPE-75: SPEECH ANALYSIS

SPE-75.2: DEEP LEARNING FOR PROMINENCE DETECTION IN CHILDREN’S READ ................................... 8157
SPEECH
Mithilesh Vaidya, Kamini Sabu, Preeti Rao, Indian Institute of Technology, Bombay, India

SPE-75.3: TOWARDS A COMMON SPEECH ANALYSIS ENGINE.................................................................. 8162
Hagai Aronowitz, Itai Gat, Edmilson Morais, Weizhong Zhu, Ron Hoory, IBM Research AI, Israel

SPE-75.4: PHONE-TO-AUDIO ALIGNMENT WITHOUT TEXT: A SEMI-SUPERVISED .................................... 8167
APPROACH
Jian Zhu, David Jurgens, University of Michigan, United States of America; Cong Zhang, Radboud University, 
Netherlands

SPE-75.5: ATTACHMENT RECOGNITION IN SCHOOL-AGE CHILDREN: A .................................................. 8172
MULTIMODAL APPROACH BASED ON LANGUAGE AND PARALANGUAGE ANALYSIS
Huda Alsofyani, Alessandro Vinciarelli, University of Glasgow, United Kingdom of Great Britain and Northern Ireland

SPE-75.6: DETERMINING THE BEST ACOUSTIC FEATURES FOR SMOKER ................................................ 8177
IDENTIFICATION
Zhizhong Ma, Yuanhang Qiu, Feng Hou, Ruili Wang, Massey University, New Zealand; Joanna Ting Wai Chu, 
Christopher Bullen, University of Auckland, New Zealand

SPE-76: RESOURCE CONSTRAINED SPEECH MODELING

SPE-76.1: END-TO-END LOW RESOURCE KEYWORD SPOTTING THROUGH ............................................. 8182
CHARACTER RECOGNITION AND BEAM-SEARCH RE-SCORING
Ephrem Tibebe Mekonnen, University of Trento, Italy; Alessio Brutti, Daniele Falavigna, Fondazione Bruno Kessler, 
Italy
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SPE-76.2: CURRICULUM OPTIMIZATION FOR LOW-RESOURCE SPEECH .................................................. 8187
RECOGNITION
Anastasia Kuznetsova, Francis Tyers, Indiana University Bloomington, United States of America; Anurag Kumar, 
Jennifer Drexler Fox, Rev.com, United States of America

SPE-76.3: EXPLORING EFFECTIVE DATA UTILIZATION FOR LOW-RESOURCE .......................................... 8192
SPEECH RECOGNITION
Zhikai Zhou, Wei Wang, Wangyou Zhang, Yanmin Qian, Shanghai Jiao Tong University, China

SPE-76.4: OMNI-SPARSITY DNN: FAST SPARSITY OPTIMIZATION FOR ON-DEVICE .................................. 8197
STREAMING E2E ASR VIA SUPERNET
Haichuan Yang, Yuan Shangguan, Dilin Wang, Meng Li, Pierce Chuang, Xiaohui Zhang, Ganesh Venkatesh, Ozlem 
Kalinli, Vikas Chandra, Facebook, United States of America

SPE-76.5: ANALYZING THE ROBUSTNESS OF UNSUPERVISED SPEECH .................................................... 8202
RECOGNITION
Guan-Ting Lin, Chan-Jan Hsu, Da-Rong Liu, Hung-Yi Lee, National Taiwan University, Taiwan; Yu Tsao, Academia 
Sinica, Taiwan

SPE-76.6: INTERPRETING INTERMEDIATE CONVOLUTIONAL LAYERS IN ................................................ 8207
UNSUPERVISED ACOUSTIC WORD CLASSIFICATION
Gašper Beguš, Alan Zhou, University of California, Berkeley, United States of America

SPE-77: QUESTION ANSWERING AND INFERENCE

SPE-77.1: CONTEXT MODELING WITH EVIDENCE FILTER FOR MULTIPLE ............................................... 8212
CHOICE QUESTION ANSWERING
Sicheng Yu, Jing Jiang, Singapore Management University, Singapore; Hao Zhang, Nanyang Technological 
University, Singapore; Wei Jing, Alibaba Damo Academy, China

SPE-77.2: FROM SHALLOW TO DEEP: COMPOSITIONAL REASONING OVER ............................................ 8217
GRAPHS FOR VISUAL QUESTION ANSWERING
Zihao Zhu, University of Chinese Academy of Sciences, China

SPE-77.3: A QUESTION-ORIENTED PROPAGATION NETWORK FOR NEWS READING ................................ 8222
COMPREHENSION
Liang Wen, Houfeng Wang, Yingwei Luo, Xiaolin Wang, Peking University, China; Dehong Ma, Jun Fan, Daiting Shi, 
Zhicong Cheng, Dawei Yin, Baidu Inc., China

SPE-77.4: SYNTAX-BASED GRAPH MATCHING FOR KNOWLEDGE BASE QUESTION .................................. 8227
ANSWERING
Lu Ma, Dan Luo, Xi Zhu, Institute of Information Engineering, Chinese Academy of Sciences; University of Chinese 
Academy of Sciences, China; Peng Zhang, Meilin Zhou, Qi Liang, Institute of Information Engineering, Chinese 
Academy of Sciences, China; Bin Wang, Xiaomi Inc., China

SPE-77.5: QA4QG: USING QUESTION ANSWERING TO CONSTRAIN MULTI-HOP ...................................... 8232
QUESTION GENERATION
Dan Su, Peng Xu, Pascale Fung, Hong Kong University of Science and Technology, Hong Kong

SPE-77.6: PAIR-LEVEL SUPERVISED CONTRASTIVE LEARNING FOR NATURAL ........................................ 8237
LANGUAGE INFERENCE
Shu’ang Li, Xuming Hu, Li Lin, Lijie Wen, Tsinghua University, China

SPE-78: SPEECH PRODUCTION AND PERCEPTION

SPE-78.1: ACOUSTIC COMPARISON OF PHYSICAL VOCAL TRACT MODELS WITH .................................... 8242
HARD AND SOFT WALLS
Peter Birkholz, Patrick Häsner, Steffen Kürbis, TU Dresden, Germany
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SPE-78.2: AN ERROR CORRECTION SCHEME FOR IMPROVED AIR-TISSUE .............................................. 8247
BOUNDARY IN REAL-TIME MRI VIDEO FOR SPEECH PRODUCTION
Anwesha Roy, Varun Belagali, Prasanta Kumar Ghosh, Indian Institute of Science (IISc), Bangalore, India

SPE-78.3: REPEAT AFTER ME: SELF-SUPERVISED LEARNING OF ............................................................. 8252
ACOUSTIC-TO-ARTICULATORY MAPPING BY VOCAL IMITATION
Marc-Antoine Georges, Laurent Girin, Jean-Luc Schwartz, Thomas Hueber, GIPSA-lab, France; Julien Diard, LPNC, 
France

SPE-78.4: MULTI-SPEAKER PITCH TRACKING VIA EMBODIED SELF-SUPERVISED .................................... 8257
LEARNING
Xiang Li, Yifan Sun, Xihong Wu, Jing Chen, Peking University, China

SPE-78.5: IMPROVING THE CLASSIFICATION OF PHONETIC SEGMENTS FROM ....................................... 8262
RAW ULTRASOUND USING SELF-SUPERVISED LEARNING AND HARD EXAMPLE MINING
Yunsheng Xiong, Kele Xu, Yong Dou, National University of Defense Technology, China; Meng Jiang, Changsha 
Medical University, China; Liang Cheng, Xiangya Hospital, Central South University, China; Jinjia Wang, Yanshan 
University, China

SPE-78.6: THE IMPACT OF CROSS LANGUAGE ON ACOUSTIC-TO-ARTICULATORY ................................... 8267
INVERSION AND ITS INFLUENCE ON ARTICULATORY SPEECH SYNTHESIS
Aravind Illa, Prasanta Kumar Ghosh, Indian Institute of Science, Bangalore, India; Aanish Nair, Georgia Institute of 
Technology, United States of America

SPE-79: SPEECH RECOGNITION: TRANSFORMERS

SPE-79.1: TRANSFORMER-BASED STREAMING ASR WITH CUMULATIVE ATTENTION............................... 8272
Mohan Li, Shucong Zhang, Cătălin Zorilă, Rama Doddipatla, Toshiba Cambridge Research Laboratory, Toshiba 
Europe Ltd, United Kingdom of Great Britain and Northern Ireland

SPE-79.2: STREAMING TRANSFORMER TRANSDUCER BASED SPEECH .................................................... 8277
RECOGNITION USING NON-CAUSAL CONVOLUTION
Yangyang Shi, Chunyang Wu, Dilin Wang, Alex Xiao, Jay Mahadeokar, Xiaohui Zhang, Chunxi Liu, Ke Li, Yuan 
Shangguan, Varun Nagaraja, Ozlem Kalinli, Mike Seltzer, Facebook AI, United States of America

SPE-79.3: HYBRID RNN-T/ATTENTION-BASED STREAMING ASR WITH TRIGGERED ................................ 8282
CHUNKWISE ATTENTION AND DUAL INTERNAL LANGUAGE MODEL INTEGRATION
Takafumi Moriya, Takanori Ashihara, Atsushi Ando, Hiroshi Sato, Tomohiro Tanaka, Kohei Matsuura, Ryo 
Masumura, Marc Delcroix, NTT Corporation, Japan; Takahiro Shinozaki, Tokyo Institute of Technology, Japan

SPE-79.4: RUN-AND-BACK STITCH SEARCH: NOVEL BLOCK SYNCHRONOUS ........................................... 8287
DECODING FOR STREAMING ENCODER-DECODER ASR
Emiru Tsunoo, Michael Hentschel, Yosuke Kashiwagi, Sony Group Corporation, Japan; Chaitanya Narisetty, Shinji 
Watanabe, Carnegie Mellon University, United States of America

SPE-79.5: ALIGNMENT-LEARNING BASED SINGLE-STEP DECODING FOR ................................................. 8292
ACCURATE AND FAST NON-AUTOREGRESSIVE SPEECH RECOGNITION
Yonghe Wang, Rui Liu, Feilong Bao, Hui Zhang, Guanglai Gao, Inner Mongolia University, China

SPE-79.6: USTED: IMPROVING ASR WITH A UNIFIED SPEECH AND TEXT ................................................ 8297
ENCODER-DECODER
Bolaji Yusuf, Bogazici University, Turkey; Ankur Gandhe, Alex Sokolov, Amazon, United States of America

SPE-80: SPEECH SYNTHESIS: EXPRESSIVENESS AND VOICE CLONING

SPE-80.1: IMPROVING EMOTIONAL SPEECH SYNTHESIS BY USING ........................................................ 8302
SUS-CONSTRAINED VAE AND TEXT ENCODER AGGREGATION
Fengyu Yang, Jian Luan, Yujun Wang, Xiaomi Corporation, China
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SPE-80.2: DISTRIBUTION AUGMENTATION FOR LOW-RESOURCE EXPRESSIVE ....................................... 8307
TEXT-TO-SPEECH
Mateusz Lajszczak, Animesh Prasad, Arent van Korlaar, Bajibabu Bollepalli, Antonio Bonafonte, Arnaud Joly, Marco 
Nicolis, Alexis Moinet, Thomas Drugman, Trevor Wood, Elena Sokolova, Amazon, United Kingdom of Great Britain 
and Northern Ireland

SPE-80.3: INTERACTIVE MULTI-LEVEL PROSODY CONTROL FOR EXPRESSIVE ........................................ 8312
SPEECH SYNTHESIS
Tobias Cornille, Jessa Bekker, KU Leuven, Belgium; Fengna Wang, Acapela-Group, Belgium

SPE-80.4: IMPROVE FEW-SHOT VOICE CLONING USING MULTI-MODAL ................................................. 8317
LEARNING
Haitong Zhang, Yue Lin, Netease Games AI Lab, China

SPE-80.5: CLONING ONE’S VOICE USING VERY LIMITED DATA IN THE WILD........................................... 8322
Dongyang Dai, Yuanzhe Chen, Li Chen, Ming Tu, Lu Liu, Rui Xia, Qiao Tian, Yuping Wang, Yuxuan Wang, bytedance, 
China

SPE-80.6: UNET-TTS: IMPROVING UNSEEN SPEAKER AND STYLE TRANSFER IN ...................................... 8327
ONE-SHOT VOICE CLONING
Rui Li, Dong Pu, Minnie Huang, Bill Huang, CloudMinds, China

SPE-81: ENTITY RECOGNITION

SPE-81.1: IMPROVING BIOMEDICAL NAMED ENTITY RECOGNITION WITH A .......................................... 8332
UNIFIED MULTI-TASK MRC FRAMEWORK
Yiqi Tong, Fuzhen Zhuang, Deqing Wang, Beihang University, China; Haochao Ying, Zhejiang University, China; 
Binling Wang, Xiamen University, China

SPE-81.2: A MULTI-TASK LEARNING FRAMEWORK FOR CHINESE MEDICAL ............................................ 8337
PROCEDURE ENTITY NORMALIZATION
Xuhui Sui, Kehui Song, Baohang Zhou, Ying Zhang, Xiaojie Yuan, Nankai University, China

SPE-81.3: WASSERSTEIN CROSS-LINGUAL ALIGNMENT FOR NAMED ENTITY .......................................... 8342
RECOGNITION
Rui Wang, Ricardo Henao, Duke University, United States of America

SPE-81.4: LEARNING COMMON DEPENDENCY STRUCTURE FOR UNSUPERVISED .................................... 8347
CROSS-DOMAIN NER
Luchen Liu, Bin Wang, Xiaomi Inc., China; Xixun Lin, Peng Zhang, Lei Zhang, Institute of Information Engineering, 
Chinese Academy of Sciences, China

SPE-81.5: AISHELL-NER: NAMED ENTITY RECOGNITION FROM CHINESE SPEECH.................................... 8352
Boli Chen, Guangwei Xu, Xiaobin Wang, Pengjun Xie, Meishan Zhang, Fei Huang, Alibaba Group, China

SPE-81.6: CALL-SIGN RECOGNITION AND UNDERSTANDING FOR NOISY ................................................ 8357
AIR-TRAFFIC TRANSCRIPTS USING SURVEILLANCE INFORMATION
Alexander Blatt, Dietrich Klakow, Saarland University, Germany; Martin Kocour, Karel Veselý, Igor Szöke, Brno 
University of Technology, Germany

SPE-82: SPEAKER DIARIZATION II

SPE-82.1: INCORPORATING END-TO-END FRAMEWORK INTO TARGET-SPEAKER .................................... 8362
VOICE ACTIVITY DETECTION
Weiqing Wang, Duke University, United States of America; Ming Li, Duke Kunshan University, China
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SPE-82.2: MULTI-SCALE SPEAKER EMBEDDING-BASED GRAPH ATTENTION ............................................ 8367
NETWORKS FOR SPEAKER DIARISATION
Youngki Kwon, Hee-Soo Heo, Jee-weon Jung, You Jin Kim, Bong-Jin Lee, Naver Corporation, Korea, Republic of; 
Joon Son Chung, Korea Advanced Institute of Science and Technology, Korea, Republic of

SPE-82.3: TOWARDS END-TO-END SPEAKER DIARIZATION WITH GENERALIZED .................................... 8372
NEURAL SPEAKER CLUSTERING
Chunlei Zhang, Chao Weng, Meng Yu, Dong Yu, Tencent AI Lab, United States of America; Jiatong Shi, Carnegie 
Mellon University, United States of America

SPE-82.4: AUXILIARY LOSS OF TRANSFORMER WITH RESIDUAL CONNECTION ...................................... 8377
FOR END-TO-END SPEAKER DIARIZATION
Yechan Yu, Dongkeon Park, Hong Kook Kim, Gwangju Institute of Science and Technology, Korea, Republic of

SPE-82.5: TIGHT INTEGRATION OF NEURAL- AND CLUSTERING-BASED .................................................. 8382
DIARIZATION THROUGH DEEP UNFOLDING OF INFINITE GAUSSIAN MIXTURE MODEL
Keisuke Kinoshita, Marc Delcroix, Tomoharu Iwata, NTT, Japan

SPE-82.6: IMPROVING SEPARATION-BASED SPEAKER DIARIZATION VIA ITERATIVE .............................. 8387
MODEL REFINEMENT AND SPEAKER EMBEDDING BASED POST-PROCESSING
Shu-Tong Niu, Jun Du, University of Science and Technology of China, China; Lei Sun, iFlytek Research, China; Chin-
Hui Lee, Georgia Institute of Technology, United States of America

SPE-83: NEW ALGORITHM FOR SPEECH RECOGNITION

SPE-83.1: KNOWLEDGE DISTILLATION FROM LANGUAGE MODEL TO ACOUSTIC .................................... 8392
MODEL: A HIERARCHICAL MULTI-TASK LEARNING APPROACH
Munhak Lee, Joonhyuk Chang, Hanyang University, Korea, Republic of

SPE-83.2: IMPROVING PSEUDO-LABEL TRAINING FOR END-TO-END SPEECH .......................................... 8397
RECOGNITION USING GRADIENT MASK
Shaoshi Ling, Chen Shen, Meng Cai, Zejun Ma, bytedance, China

SPE-83.3: MULTI-TURN RNN-T FOR STREAMING RECOGNITION OF ........................................................ 8402
MULTI-PARTY SPEECH
Ilya Sklyar, Anna Piunova, Amazon, Germany; Xianrui Zheng, University of Cambridge, United Kingdom of Great 
Britain and Northern Ireland; Yulan Liu, DeepMind, United Kingdom of Great Britain and Northern Ireland

SPE-83.4: ON LANGUAGE MODEL INTEGRATION FOR RNN TRANSDUCER BASED ................................... 8407
SPEECH RECOGNITION
Wei Zhou, Zuoyun Zheng, Ralf Schlüter, Hermann Ney, RWTH Aachen University, Germany

SPE-83.5: CACHING NETWORKS: CAPITALIZING ON COMMON SPEECH FOR ASR..................................... 8412
Anastasios Alexandridis, Grant Strimel, Ariya Rastrow, Pavel Kveton, Jon Webb, Maurizio Omologo, Siegfried 
Kunzmann, Athanasios Mouchtaris, Amazon.com, United States of America

SPE-83.6: GPU-ACCELERATED FORWARD-BACKWARD ALGORITHM WITH .............................................. 8417
APPLICATION TO LATTICE-FREE MMI
Lucas Ondel, Léa-Marie Lam-Yee-Mui, Caio Corro, Laboratoire Interdisciplinaire des Sciences du Numérique, France; 
Martin Kocour, Lukas Burget, Brno University of Technology, France

SPE-84: SPEECH SYNTHESIS: VOCODER AND EVALUATION

SPE-84.1: ITOWAVE: ITO STOCHASTIC DIFFERENTIAL EQUATION IS ALL YOU ........................................ 8422
NEED FOR WAVE GENERATION
Shoule Wu, Yangzhou University, China; Ziqiang Shi, Fujitsu R & D Center, China
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SPE-84.2: MULTI-SAMPLE SUBBAND WAVERNN VIA MULTIVARIATE GAUSSIAN...................................... 8427
Hiroki Kanagawa, Yusuke Ijima, NTT Corporation, Japan

SPE-84.3: INFERGRAD: IMPROVING DIFFUSION MODELS FOR VOCODER BY .......................................... 8432
CONSIDERING INFERENCE IN TRAINING
Zehua Chen, Danilo Mandic, Imperial College London, United Kingdom of Great Britain and Northern Ireland; Xu 
Tan, Ke Wang, Shifeng Pan, Lei He, Sheng Zhao, Microsoft, China;  , , 

SPE-84.4: NEURAL SPEECH SYNTHESIS ON A SHOESTRING: IMPROVING THE ........................................ 8437
EFFICIENCY OF LPCNET
Jean-Marc Valin, Umut Isik, Paris Smaragdis, Arvindh Krishnaswamy, Amazon, Canada

SPE-84.5: GENERALIZATION ABILITY OF MOS PREDICTION NETWORKS.................................................. 8442
Erica Cooper, Junichi Yamagishi, National Institute of Informatics, Japan; Wen-Chin Huang, Tomoki Toda, Nagoya 
University, Japan

SPE-84.6: ON THE INTERPLAY BETWEEN SPARSITY, NATURALNESS, ..................................................... 8447
INTELLIGIBILITY, AND PROSODY IN SPEECH SYNTHESIS
Cheng-I Lai, Yi-Lun Liao, Yung-Sung Chuang, Alexander Liu, James Glass, MIT CSAIL, United States of America; Erica 
Cooper, Junichi Yamagishi, National Institute of Informatics, Japan; Yang Zhang, Shiyu Chang, Kaizhi Qian, David 
Cox, MIT-IBM Watson AI Lab, United States of America

SPE-85: SIGN LANGUAGE AND LIP READING

SPE-85.1: PHONOLOGY RECOGNITION IN AMERICAN SIGN LANGUAGE.................................................. 8452
Federico Tavella, Aphrodite Galata, Angelo Cangelosi, The University of Manchester, United Kingdom of Great 
Britain and Northern Ireland

SPE-85.2: SPATIO-TEMPORAL GRAPH CONVOLUTIONAL NETWORKS FOR .............................................. 8457
CONTINUOUS SIGN LANGUAGE RECOGNITION
Maria Parelli, Petros Maragos, National Technical University of Athens, Greece; Katerina Papadimitriou, Gerasimos 
Potamianos, University of Thessaly, Greece; Georgios Pavlakos, University of California, United States of America

SPE-85.3: SENSORS TO SIGN LANGUAGE: A NATURAL APPROACH TO EQUITABLE .................................. 8462
COMMUNICATION
Thomas Fouts, University of Michigan, United States of America; Ali Hindy, Stanford University, United States of 
America; Chris Tanner, Harvard University, United States of America

SPE-85.4: ACCURATE AND RESOURCE-EFFICIENT LIPREADING WITH ..................................................... 8467
EFFICIENTNETV2 AND TRANSFORMERS
Alexandros Koumparoulis, Gerasimos Potamianos, University of Thessaly, Greece

SPE-85.5: TRAINING STRATEGIES FOR IMPROVED LIP-READING............................................................ 8472
Pingchuan Ma, Yujiang Wang, Stavros Petridis, Jie Shen, Maja Pantic, Imperial College London, United Kingdom of 
Great Britain and Northern Ireland

SPE-85.6: MULTISTREAM NEURAL ARCHITECTURES FOR CUED SPEECH ................................................ 8477
RECOGNITION USING A PRE-TRAINED VISUAL FEATURE EXTRACTOR AND CONSTRAINED 
CTC DECODING
Sanjana Sankar, Denis Beautemps, Thomas Hueber, Centre National de la Recherche Scientifique, France

SPE-86: SPEECH PARALINGUISTICS: REPRESENTATION LEARNING

SPE-86.1: MODELING OF PRE-TRAINED NEURAL NETWORK EMBEDDINGS ............................................. 8482
LEARNED FROM RAW WAVEFORM FOR COVID-19 INFECTION DETECTION
Zohreh Mostaani, RaviShankar Prasad, Bogdan Vlasenko, Mathew Magimai Doss, Idiap Research Institute, 
Switzerland
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SPE-86.2: DUAL ATTENTION POOLING NETWORK FOR RECORDING DEVICE .......................................... 8487
CLASSIFICATION USING NEUTRAL AND WHISPERED SPEECH
Abinay Reddy Naini, Prasanta Kumar Ghosh, Indian Institute of Science, Bangalore, India; Bhavuk Singhal, 
Information Technology, Bundelkhand Institute of Engineering and Technology, Jhansi, India, India

SPE-86.3: ENTRAINMENT ANALYSIS FOR ASSESSMENT OF AUTISTIC SPEECH ......................................... 8492
PROSODY USING BOTTLENECK FEATURES OF DEEP NEURAL NETWORK
Keiko Ochi, Kyoto University, Japan; Nobutaka Ono, Tokyo Metropolitan University, Japan; Keiho Owada, Miho 
Kuroda, Shigeki Sagayama, University of Tokyo, Japan; Hidenori Yamasue, Hamamatsu University School of 
Medicine, Japan

SPE-86.4: CUSTOMER SATISFACTION ESTIMATION USING UNSUPERVISED ............................................. 8497
REPRESENTATION LEARNING WITH MULTI-FORMAT PREDICTION LOSS
Atsushi Ando, Yumiko Murata, Ryo Masumura, Satoshi Suzuki, Naoki Makishima, Takafumi Moriya, Takanori 
Ashihara, Hiroshi Sato, NTT Corporation, Japan

SPE-86.5: AUTOMATIC ASSESSMENT OF THE DEGREE OF CLINICAL DEPRESSION ................................... 8502
FROM SPEECH USING X-VECTORS
José Vicente Egas-López, University of Szeged, Hungary; Gábor Kiss, Sztahó David, Budapest University of 
Technology and Economics, Hungary; Gábor Gosztolya, MTA-SZTE Research Group on Artificial Intelligence, 
Hungary

SPE-86.6: AUTOMATIC DEPRESSION LEVEL ASSESSMENT FROM SPEECH BY ........................................... 8507
LONG-TERM GLOBAL INFORMATION EMBEDDING
Ya Li, Beijing University of Posts and Telecommunications, China; Mingyue Niu, Ziping Zhao, Tianjin Normal 
University, China; Jianhua Tao, Institute of Automation, Chinese Academy of Sciences, China

SPE-87: SPEECH RECOGNITION: KNOWLEDGE TRANSFER AND CONTEXTUALIZATION

SPE-87.1: KNOWLEDGE TRANSFER FROM LARGE-SCALE PRETRAINED LANGUAGE ................................. 8512
MODELS TO END-TO-END SPEECH RECOGNIZERS
Yotaro Kubo, Shigeki Karita, Michiel Bacchiani, Google, Japan

SPE-87.2: IMPROVING CTC-BASED SPEECH RECOGNITION VIA KNOWLEDGE ......................................... 8517
TRANSFERRING FROM PRE-TRAINED LANGUAGE MODELS
Keqi Deng, Gaofeng Cheng, Ji Xu, Pengyuan Zhang, Institute of Acoustics, Chinese Academy of Sciences, China; 
Songjun Cao, Yike Zhang, Long Ma, Tencent Cloud Xiaowei, China

SPE-87.3: IMPROVING NON-AUTOREGRESSIVE END-TO-END SPEECH .................................................... 8522
RECOGNITION WITH PRE-TRAINED ACOUSTIC AND LANGUAGE MODELS
Keqi Deng, Zehui Yang, Gaofeng Cheng, Pengyuan Zhang, Institute of Acoustics, Chinese Academy of Sciences, 
China; Shinji Watanabe, Carnegie Mellon University, United States of America; Yosuke Higuchi, Waseda University, 
Japan

SPE-87.4: KNOWLEDGE DISTILLATION FOR NEURAL TRANSDUCERS FROM ............................................ 8527
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