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On the Selection and Design of Filter Banks in Normalised Subband Adaptive Filters (NSAF) 
John Hakon Husøy

Between Homomorphic Signal Processing and Deep Neural Networks: Constructing Deep Algorithms
for Polyphonic Music Transcription

Li Su

Array shape calibration using near field pilot sources with unknown distance 
Soichiro Aoki, Hiroki Tanji and Takahiro Murakami

Density-based Multi-Manifold ISOMAP for Data Classification
Xiangyuan Li, Cheng Cai, Jinrong He

Doubly Adaptive Kernel Filtering 
Tomoya Wada and Toshihisa Tanaka

Active Enumeration of Local Minima for IIR Filter Design Using PSO........................................................910
Kenzo Yamamoto and Kenji Suyama

A Fairness Aware and Resource Reuse Algorithm for LTE Layered Video Multicast Service 918
Chung-Nan Lee and Sheng-Wei Chu

A study on Quantitative Computation for Prosodic Strength of Mandarin Speech 
Wei Zhang, Lixia Hao, Yanlu Xie, Jinsong Zhang

Joint Estimation of Signal and Mutual Coupling Parameters Based on Spatially Spread 
Polarization Sensitive Array 

Huiyong Li, Zihui Luo, Julan Xie and Jun Li

Min-Max IIR Filter Design for Feedback Quantizers 38
Shuichi Ohno, M. Rizwan Tariq and Masaaki Nagahara

Diffusion LMS Using Consensus Propagation 
Ayano Nakai and Kazunori Hayashi

Fast electromagnetic tracking algorithms with coplanar transmitting coil array N/A
Zhifei Li, Fengqi Yu and Lan Li

Enhanced Array Manifold Matrices for L-Shaped Microphone Array-based 2-D DOA Estimation 
Bandhit Suksiri and Masahiro Fukumoto

Swallowing function evaluation using deep-learning-based acoustic signal processing 961
Chisa Kodama, Kunihito Kato, Satoshi Tamura, Satoru Hayamizu

A fast and energy efficient FPGA-based system for real-time object tracking 
Xiaobai Chen, Jinlong Xu and Zhiyi Yu

Optimal Kernel in Kernel Regression Problems with Autocorrelation Prior 
Yuuki Saito and Akira Tanaka

An Efficient Method for Adapting Step-size Parameters of Primal-dual Hybrid Gradient Method
in Application to Total Variation Regularization 

Tatsuya Yokota and Hidekata Hontani



F0 Estimation Using Empirical Mode Decomposition and Complex Cepstrum Analysis  
in Reverberant Environments  

Surasak Boonkla, Masashi Unoki, Chai Wutiwiwatchai and Stanislav S. Makhanov 

Construction of Semi-Markov Ergodic Maps with Selectable Spectral Characteristics via the Solution 
of the Inverse Eigenvalue Problem 7 

Andre McDonald and Anton van Wyk 

A New Pool Control Method for Boolean Compressed Sensing Based Adaptive Group Testing 994 
Yujia Lu and Kazunori Hayashi 

Defence Mechanisms Evaluation against RA Flood Attacks for Linux-Victim Node  
Samad S. Kolahi, Bashar Barmada and Keysha Mudaliar 

Session TP-01: Overview Session 2 
Automatic Meeting Transcription System for the Japanese Parliament (Diet)  

Tatsuya Kawahara 

Common Visual Pattern Discovery and Search  
Zhenzhen Wang, Jingjing Meng, Tan Yu and Junsong Yuan 

Online Unsupervised Kernel Learning Algorithms ......1019 
Anthony Kuh, Muhammad Sharif Uddin, Phyllis Ng 

Session TP-02: Recent Advances in Deep Learning with 
Applications (Part 2) 
Multi-Query Image Retrieval using CNN and SIFT Features  

Shiuan Huang, Hsueh-Ming Hang 

Understanding Multi-layer Perceptrons on Spatial Image Steganalysis Features  
Lilei Zheng, Ying Zhang and Vrizlynn L. L. Thing 

Cross-lingual Speaker Verification with Deep Feature Learning  
Lantian Li, Dong Wang, Askar Rozi, Thomas Fang Zheng 

Accelerating Deep Learning by Binarized Hardware  
Shinya Takamaeda-Yamazaki, Kodai Ueyoshi, Kota Ando, Ryota Uematsu, Kazutoshi Hirose, 
Masayuki Ikebe, Tetsuya Asai, and Masato Motomura 

Understanding CNN via Deep Features Analysis  
Hao Xu, Yueru Chen, Ruiyuan Lin and C.-C. Jay Kuo 

Session TP-03: Intelligent Autonomous Driving Systems and 
IoT driven Applications 
A Multiple-Lane Vehicle Tracking Method for Forward Collision Warning System Applications  

Yuan-Fu Li, Chia-Chi Tsai, Yi-Ting Lai, and Jiun-In Guo 

Highly-Distributed Sensor Processing using IoT for Critical Infrastructure Monitoring  
Mehrdad Babazadeh, Sokratis Kartakis and Julie A McCann 



Automatic Vehicle Classification using Center Strengthened Convolutional Neural Network  
Kuan-Chung Wang, Yoga Dwi Pranata, and Jia-Ching Wang 

Zynq-based Full HD Around View Monitor System for Intelligent Vehicle 79 
Cong Lai, Wen Luo, Shiqiang Chen, Qinhua Li, Qingyu Yang, Hongbin Sun and Nanning Zheng 

Wide Angle Virtual View Synthesis Using Two-by-Two Kinect V2 1083 
Huan-Rui Chang and Hsueh-Ming Hang 

Session TP-04: Multilingual Speech and Language Processing 
for Minority Languages (Part 2) 
Memory-augmented Chinese-Uyghur Neural Machine Translation 1092 

Shiyue Zhang, Gulnigar Mahmut, Dong Wang and Askar Hamdulla 

Development of Under-Resourced Bahasa Indonesia Speech Corpus 1097 
Elok Cahyaningtyas and Dhany Arifianto 

Generalization of Thai Tone Contour in HMM-Based Speech Synthesis 1102 
Anocha Rugchatjaroen, Sittipong Saychum, Keiichiro Oura and Keiichi Tokuda 

The Longitudinal Development of Focus Duration of Korean Chinese Learners  
Aijun Li and Gongping Wang 

Patterns of Vowels in Uyghur Tri-syllabic Words 1115 
Hankiz Yilahun, Aynur Nurtay and Askar Hamdulla 

Session TP-05: Use of Signal/Image Processing Techniques 
for Computational Biology and Medical Applications (Part 2) 
Correlation Between Different DNA Period-3 Signals: An Analytical Study for Exons Prediction  

Ismail M. El-Badawy, Ashraf M. Aziz, Zaid Omar and M.B. Malarvili 

Comparison Analysis of ICA versus MCA-KSVD Blind Source Separation on Task-related fMRI Dat  
Nam H. Le, Khang N. Nguyen and Hien M. Nguyen 

Toward effective noise reduction for sub-Nyquist high-frame-rate MRI techniques with deep learning 1136 
Yudai Suzuki, Keigo Kawaji, Amit R.Patel, Satoshi Tamura and Satoru Hayamizu 

Compressed Sensing Reconstruction of MR Phase-varied Images using Multi-scale  
Complex Sparsifying Transform 1140 

Satoshi Ito 

Distinction between Healthy Individuals and Patients with Confident Abnormal Respiration 1144 
Masaru Yamashita, Tasuku Miura and Shoichi Matsunaga 

Session TP-06: Learning Approaches and Video Scene 
Restoration  
Light Field Scene Flow With Occlusion Regularization 1148 

Jie Chen, Yun Ni, Juhui Hou and Lap-Pui Chau 

Single Image Superresolution by Multiple Geometrical Regressors 1152 
Yu Zhou, Sam Kwong and Junhui Hou 



Efficient Edge-Oriented Based Image Interpolation Algorithm for Non-Integer Scaling Factor 1156 
Chia-Chun Hsu, Jian-Jiun Ding, and Yih-Cherng Lee 

Image Super-Resolution Based on Error Compensation with Convolutional Neural Network 1160 
Wei-Ting Lu and Chien-Wei Lin and Chih-Hung Kuo and Ying-Chan Tung 

Exemplar-Based Image Inpainting Based on Pixel Inhomogeneity Factor 1164 
Qinhui Fan, Hongsheng Liu, Zhizhong Fu, Xiaofeng Li 

Session TP-07: Image Processing  
A Parallel Computation Algorithm for Super-Resolution Methods Using  
Convolutional Neural Networks  

Yusuke Sugawara, Sayaka Shiota and Hitoshi Kiya 

Infrared and Visible Image Fusion Based on Innovation Feature Simultaneous Decomposition  
Guiqing He, Dandan Dong, Siyuan Xing and Ximei Zhao 

Joint Bilateral based Image Denoising using Multi-sized 2D Hard Threshold  
Takuro Yamaguchi and Masaaki Ikehara 

Multi-focus Image Fusion Using Gaussian Filter and Dynamic Programming 1182 
Shumin Liu, Jiaxuan Zhang and Jiajia Chen 

Natural Scene Statistics Based Publication Classification Algorithm Using  
Convolutional Neural Network  

Hyewon Song, Doyoung Kim, Hyuck-Joo Kwon and Sanghoon Lee 

Session TP-08: Multimedia Security and Forensics (Part 2)  
Data Embedding In Scalable Coded Video 1190 

LieLin Pang, KokSheik Wong and Sze Teng Liong 

Investigating the use of Scattering Coefficients for Replay Attack Detection  
Kaavya Sriskandaraja, Gajan Suthokumar, Vidhyasaharan Sethu and Eliathamby Ambikairajah 

Study on method for protecting speech privacy by actively controlling speech transmission index  
in simulated room  

Masashi Unoki, Yuta Kashihara, Maori Kobayashi and Masato Akagi 

Reversible Data Hiding for Compression-friendly Image Encryption Method 1205 
KokSheik Wong and Hitoshi Kiya 

Multi-Channel Neural Network for Steganalysis 1210 
Kai Liu, Xuan Li, Qiong Zhang and Xiangui Kang 

Poster Session 4: Machine Learning For Speech And 
Language + For Image / Video   
Tibetan-Mandarin Bilingual Speech Recognition Based on End-to-End Framework 1214 

Qingnan Wang, Wu Guo, Peixin Chen and Yan Song 

Learning the Number of Nodes in DNNs with Activation Mask 1218 
Huang Chen, Shiliang Zhang, Junfeng Hou and Lirong Dai 

 



Data Augmentation and Feature Extraction using Variational Autoencoder for Acoustic Modeling 1222 
Hiromitsu Nishizaki 

End-to-end Speech Recognition for Languages with Ideographic Characters 1228 
Hitoshi Ito, Aiko Hagiwara, Manon Ichiki, Takeshi Mishima, Shoei Sato and Akio Kobayashi 

Multimodal Speech Recognition Using Mouth Images from Depth Camera 1233 
Yuki Yasui, Nakamasa Inoue, Koji Iwano and Koichi Shinoda 

Deep Learning-Based Speaking Rate-Dependent Hierarchical Prosodic Model for Mandarin TTS 1237 
Yen-Ting Lin and Chen-Yu Chiang 

Automatic Identification of Pathological Voice Quality Based on the GRBAS Categorization  
Akira Sasou 

Selecting Type of Response for Chat-like Spoken Dialogue Systems Based  
on Acoustic Features of User Utterances  

Kengo Ohta, Rikito Marumoto, Ryota Nishimura and Norihide Kitaoka 

An Investigation to Transplant Emotional Expressions in DNN-based TTS Synthesis 1253 
Katsuki Inoue, Sunao Hara, Masanobu Abe, Nobukatsu Hojo and Yusuke Ijima 

Voice conversion based on deep neural networks for time-variant linear transformations 1259 
Gaku Kotani, Daisuke Saito and Nobuaki Minematsu 

Exploiting end of sentences and speaker alternations in language modeling  
for multiparty conversations 1263 

Hiroto Ashikawa, Naohiro Tawara, Atsunori Ogawa, Tomoharu Iwata, Tetsunori Kobayashi, Tetsuji 
Ogawa 

Word Level Prosody Prediction Using Large Audiobook Dataset 1268 
Yanfeng Lu, Chenyu Yang and Minghui Dong 

Deep Acoustic-to-Articulatory Inversion Mapping with Latent Trajectory Modeling  
Patrick Lumban Tobing, Hirokazu Kameoka and Tomoki Toda 

CNN-based Bottleneck Feature for Noise Robust Query-by-Example Spoken Term Detection 1278 
Hyungjun Lim, Younggwan Kim, Yoonhoe Kim and Hoirin Kim 

Age/Gender Classification with Whole-Component Convolutional Neural Networks (WC-CNN) 1282 
Chun-Ting Huang, Yueru Chen, Ruiyuan Lin and C.-C. Jay Kuo 

Multi-Scale Salient Object Detection with Pyramid Spatial Pooling 1286 
Jing Zhang, Yuchao Dai, Fatih Porikli and Mingyi He 

An Effective Segmentation Algorithm of Apple Watercore Disease Region Using  
Fully Convolutional Neural Networks 1292 

Zeng PENG, Cheng CAI 

Session FA-01: Advanced Signal Processing and Machine 
Learning for Audio and Speech Applications (Part 1) 
Utilizing Neural Network and Critical Band Processing for Speech Enhancement 1300 

Pei Chee Yong, Kit Yan Chan, and Sven Nordholm 

A unified network for multi-speaker speech recognition with multi-channel recordings  
Conggui Liu, Nakamasa Inoue and Koichi Shinoda 



Modulation spectrum-based speech parameter trajectory smoothing for DNN-based  
speech synthesis using FFT spectra 1308 

Shinnosuke Takamichi 

Music Chord Recognition From Audio Data Using Bidirectional Encoder-decoder LSTMs 1312 
Takeshi Hori, Kazuyuki Nakamura and Shigeki Sagayama 

Online Sound Structure Analysis Based on Generative Model of Acoustic Feature Sequences 1316 
Keisuke Imoto, Nobutaka Ono, Masahiro Niitsuma and Yoichi Yamashita 

Session FA-02: Signal processing and artificial intelligence for 
multimedia surveillance 
Low-Resource Spoken Keyword Search Strategies in Georgian Inspired by  
Distinctive Feature Theory 1322 

Nancy F. Chen, Boon Pang Lim, Van Hai Do, Van Tung Pham, Chongjia Ni, Haihua Xu, Mark 
Hasegawa-Johnson, Wenda Chen, Xiong Xiao, Sunil Sivadas, Eng Siong Chng, Bin Ma and Haizhou 
Li 

Sound sensing using smartphones as a crowdsourcing approach 1328 
Sunao Hara, Asako Hatakeyama, Shota Kobayashi and Masanobu Abe 

An Investigation of Recurrent Neural Network for Daily Activity Recognition using Multi-modal Signals..1334 
Akira Tamamori, Tomoki Hayashi, Tomoki Toda and Kazuya Takeda 

An Acoustic Monitoring System and Its Field Trials 1341 
Tatsuya Komatsu, Masahiro Tani, Takahiro Toizumi, Narisetty Chaitanya, Masanori Kato, Yumi Arai, 
Osamu Hoshuyama, Yuzo Senda and Reishi Kondo 

Convolutional Neural Network with Multi-Task Learning Scheme for Acoustic Scene Classification 1347 
Tin Lay Nwe, Tran Huy Dat and Bin Ma 

Session FA-03: Affect and Emotion Processing in Human-
Machine Interaction 
Speech Emotion Recognition via Ensembling Neural Networks 1351 

Danqing Luo, Yuexian Zou and Dongyan Huang 

Emotion Recognition by Combining Prosody and Sentiment Analysis for  
Expressing Reactive Emotion by Humanoid Robot 1356 

Yuanchao Li, Carlos Toshinori Ishi, Nigel Ward, Koji Inoue, Shizuka Nakamura, Katsuya Takanashi 
and Tatsuya Kawahara 

Mandarin Electrolaryngeal Voice Conversion with Combination of Gaussian Mixture Model and 
Non-negative Matrix Factorization ..1360 

Ming Li, Luting Wang, Zhicheng Xu and Danwei Cai 

On the Construction of more Human-like Chatbots: Affect and Emotion Analysis of  
Movie Dialogue Data 1364 

Rafael E. Banchs 

Facial Action Recognition using Very Deep Networks for Highly Imbalanced Class Distribution 1368 
Wan Ding, Dong-Yan Huang, Zhuo Chen, Xinguo Yu and Weisi Lin 



Session FA-04: Advanced topics in linear and nonlinear 
adaptive signal and information processing in adverse 
environments 
A Combined Variable Step Size Strategy for Two Microphones Acoustic Feedback Cancellation using 
Proportionate Algorithms 1373 

Felix Albu, Linh T.T. Tran and Sven Nordholm 

A Fast Affine Projection Algorithm Based on a Modified Toeplitz Matrix 1378 
Feiran Yang and Jun Yang 

Impulsive Noise Suppression Using Interpolated Zero Phase Signal 1382 
Ryo Takehara, Arata Kawamura and Youji Iiguni 

Binaural Beamforming with Spatial Cues Preservation for Hearing Aids in Real-life  
Complex Acoustic Environments 1390 

Hala As’ad, Martin Bouchard and Homayoun Kamkar-Parsi 

Application of Mean-shift Clustering for Removing Flux Trapping Noise from Geomagnetic Field 
Signals Measured using HTS-SQUID Magnetometers  

Kiyoshi Nishikawa, Kan Okubo, Yuta Katori and Nobunao Takeuchi 

Session FA-05: Bioinformatics and Applications 
Reduced Contact Lifting of Latent Fingerprint 1406 

Mohammad Mogharen Askarin, KokSheik Wong and Raphael C-W Phan 

Two-Dimensional Winner-Takes-All Hashing in Template Protection based on Fingerprint and Voice 
Feature Level Fusion  

Kong-Yik Chee, Zhe Jin, Wun-She Yap and Bok-Min Goi 

SCFT: Sector-based Cancelable Fingeprint Template  
Tohari Ahmad and Burhanudin Rasyid 

Epileptic Focus Localization Based on Bivariate Empirical Mode Decomposition and Entropy  
Tatsunori Itakura and Toshihisa Tanaka 

Real-time Digitized Neural-Spike Storage Scheme in Multiple Channels for Biomedical Applications  
Anand Kumar Mukhopadhyay, Indrajit Chakrabarti and Mrigank Sharad 

Session FA-06: Advanced Image Processing and Computer 
Vision Techniques (Part 1) 
An Image Compression Algorithm Based on the Karhunen Lo`eve Transform 1436 

Jae Woong Soh, Hyun-Seung Lee and Nam Ik Cho 

A Rail Detection Algorithm Based on Pair Particles Filtering 1440 
Ji-Sang Bae and Jong-Ok Kim 

Gradient-based Contrast Enhancement and Color Correction for Underwater Images 1444 
Eunpil Park and Jae-Young Sim 



Ensemble of Binary Tree Structured Deep Convolutional Network for Image Classification 1448
Ji-Eun Lee, Min-Joo Kang and Je-Won Kang

Deep Recurrent Resnet for Video Super-Resolution 1452
Bee Lim and Kyoung Mu Lee

Session FA-07: Open Source OAI and Algorithms to 5G 
Networking 
Functional Verification and Performance Testing for OpenAirInterface (OAI) eNodeB

Chih-Yuan Lo, Yu-Wei Hua, Wei-Chuan Yu, Yu-Min Chuang

An Investigation of Application-aware Mobile Edge Computing in 5G Networks  N/A
Maxim Domnitskyi and Chia-Nan Lin

Multiband Hierarchical Ad Hoc Network with Wireless Environment Recognition
Toshiyuki Shizuoka, Osamu Takyu, Mai Ohta and Takeo Fujii

On the Performance Impact of Virtual Link Types to 5G Networking
Wen-Ping Lai and Yong-Hsiang Wang

Teaching and Learning Next Generation Mobile Communication Networks through 
Open Source OpenAirInterface Testbeds

Po-Chiang Lin, Sheng-Lun Huang and Xin-Yuan Li

Session FA-08: Multimedia Security and Privacy 
Detection of various image operations based on CNN 1479

Hongshen Tang, Rongrong Ni, Yao zhao and Xiaolong Li

Secure Data Management System with Traceability against Internal Leakage
Minoru Kuribayashi, Takahiro Ueda and Nobuo Funabiki

Searchable Encryption of Image based on Secret Sharing Scheme
Ahmad Akmal Aminuddin Mohd Kamal, Keiichi Iwamura and Hyunho Kang

Identifying Computer-Generated Text Using Statistical Analysis 04
Hoang-Quoc Nguyen-Son, Ngoc-Dung T.Tieu, Huy H. Nguyen, Junichi Yamagishi and Isao Echizen

Image Origin Identification for Online Social Networks (OSNs)
Weiwei Sun and Jiantao Zhou

Poster Session 5: Speech, Language, And Audio 
Delta-Modulated Cross-Correlation method for Delay Estimation on Source Localization 1516

Jongheui Hong and Wonjoon Song

An Investigation of How to Design Control Parameters for Statistical Voice Timbre Control 1520
Kazutaka Kubo, Kazuhiro Kobayashi, Tomoki Toda, Graham Neubig, Sakriani Sakti and Satoshi 
Nakamura

Enhanced F0 generation for GPR-based speech synthesis considering syllable-based 
prosodic features 1524

Decha Moungsri, Tomoki Koriyama and Takao Kobayashi



A Novel Filtering-based F0 Estimation Algorithm with an Application to Voice Conversion 1528 
Nirmesh J. Shah, Pramod B. Bachhav and Hemant A. Patil 

Personality Trait Perception from Speech Signals Using Multiresolution Analysis and  
Convolutional Neural Networks 1532 

Ming-Hsiang Su, Chung-Hsien Wu, Kun-Yi Huang, Qian-Bei Hong and Hsin-Min Wang 

Transformation of Prosody in Voice Conversion 1537 
Berrak ¸Sisman, Haizhou Li and Kay Chen Tan 

A Dual Alignment Scheme for Improved Speech-to-Singing Voice Conversion 1547 
Karthika Vijayan, Minghui Dong and Haizhou Li 

Accurate estimation of fo and aperiodicity based on periodicity detector residuals and  
deviations of phase derivatives 1556 

Hideki Kawahara, Ken-Ichi Sakakibara, Masanori Morise, Hideki Banno and Tomoki Toda 

Acceleration for Query-by-Example Using Posteriorgram of Deep Neural Network  1565 
Masato Obara, Munehiro Moriya, Ryota Konno, Kazunori Kojima, Kazuyo Tanaka, Shi-wook Lee and 
Yoshiaki Itoh 

An Investigation of Spectral Feature Partitioning for Replay Attacks Detection  
Zhi Hao Lim, Xiaohai Tian, Wei Rao and Eng Siong Chng 

I2R-NUS Submission to Oriental Language Recognition AP16-OL7 Challenge 1574 
Hanwu Sun, Kong Aik Lee, Nguyen Trung Hieu, Bin Ma and Haizhou Li 

A Comparison Study of Information Contributions of Phonemic Contrasts in Mandarin 1579 
Yue Chen, Yanlu Xie and Jinsong Zhang 

Enhanced Neural Machine Translation by Learning from Draft 1583 
Aodong Li, Shiyue Zhang, Dong Wang and Thomas Fang Zheng 

Joint Unsupervised Adaptation of N-gram and RNN Language Models via  
LDA-based Hybrid Mixture Modeling 1588 

Ryo Masumura  Taichi Asami, Hirokazu Masataki and Yushi Aono 

An Application of Noise-Robust Speech Translation Using Asynchronous Smart Devices 1592 
Ryoichi Takashima, Yohei Kawaguchi, Qinghua Sun, Takashi Sumiyoshi and Masahito Togami 

Improving N-gram Language Modeling for Code-switching Speech Recognition 1596 
Zhiping Zeng, Haihua Xu, Tze Yuang Chong, Eng-Siong Chng and Haizhou Li 

Topic Embedding of Sentences for Story Segmentation 1602 
Jia Yu, Xiong Xiao, Lei Xie and Eng Siong Chng 

A Study of Automatic Annotation of PETs with Articulatory Features 1608 
Xing Wei, Jingping Chen, Wei Wang, Yanlu Xie and Jinsong Zhang 

Emotional Statistical Parametric Speech Synthesis Using LSTM-RNNs  
Shumin An, Zhenhua Ling and Lirong Dai 

Acoustic Modeling with a Shared Phoneme Set for Multilingual Speech Recognition  
without Code-Switching  

Shogo Hara and Hiromitsu Nishizaki 

 



Session FP-01: Advanced Signal Processing and Machine 
Learning for Audio and Speech Applications (Part 2) 
Sound Source Localization Using Binaural Difference for Hose-Shaped Rescue Robot 1621 

Narumi Mae, Yoshiki Mitsui, Shoji Makino, Daichi Kitamura, Nobutaka Ono, Takeshi Yamada, and 
Hiroshi Saruwatari 

Integrating Online i-vector into GMM-UBM for Text-dependent Speaker Verification 1628 
Xiaowei Jiang, Shuai Wang, Xu Xiang and Yanmin Qian 

Adaptive Feedback Control using Improved Variable Step-Size Affine Projection Algorithm  
for Hearing Aids 1633 

Linh T.T. Tran, Henning Schepker, Simon Doclo, Hai H. Dam and Sven E. Nordholm 

Modeling and Measuring a Moog Voltage-Controlled Filter 1641 
Effrosyni Paschou, Fabi´an Esqueda, Vesa Valimaki and John Mourjopoulos 

Mood Disorder Identification Using Deep Bottleneck Features of Elicited Speech 1648 
Kun-Yi Huang, Chung-Hsien Wu, Ming-Hsiang Su and Chia-Hui Chou 

Session FP-02: Signal processing and artificial intelligence for 
multimedia surveillance 
Handling Small Motions without Differential Approximation  

Siying Liu and Karianto Leman 

Tracking objects using 3D object proposals 1657 
Ramanpreet Singh Pahwa, Tian Tsong Ng and Minh N. Do 

A Deep Learning Architecture for Classifying Medical Images of Anatomy Object  
Sameer Khan and Suet-Peng Yong 

Fuzzy Qualitative Approach for Micro-Expression Recognition  
Chern Hong Lim and Kam Meng Goh 

LiDAR/Camera Sensor Fusion Technology for Pedestrian Detection  
Tai-En Wu, Chia-Chi Tsai and Jiun-In Guo 

Session FP-03: Recent Advances in Spatial and Multichannel 
Speech and Audio Processing 
Multiple Source Localization by using Energy Weighted Single Source Zone Detection  

Jundai Sun, Maoshen Jia and Changchun Bao 

Blind Speaker Counting in Highly Reverberant Environments by Clustering Coherence Features  
Shahab Pasha, Jacob Donley and Christian Ritz 

Learning a Robust DOA Estimation Model with Acoustic Vector Sensor Cues  
Yuexian Zou, Rongzhi Gu, Disong Wang, Aimin Jiang and Christian H. Ritz 

Frequency-Invariant Differential Microphone Array Design in the STFT Domain  
Zhong-Hua Fu, Lei Xie, Peng Li and Jiaen Liang 



Spatial Multi-Channel Linear Prediction for Dereverberation of Ad-Hoc Microphones 1696 
Shahab Pasha, Christian Ritz and Yue Xian Zou 

Session FP-04: Emerging Techniques in Video Analytics and 
Video Coding System 
Distributed Video Coding Based on Compressive Sensing and Intra-Predictive Coding  

Suguru Hirokawa, Shin Kurihara and Hisakazu Kikuchi 

Optimized Human Detection on the Embedded Computer Vision System 1707 
Savath Saypadith, Watchara Ruangsang, Supavadee Aramvith 

Classification of Spectral Compressive Hyperspectral Images Using Morphological Profiles  
Yanlong Gao and Yan Feng 

SIMD Acceleration for HEVC Encoding on DSP 1719 
Yongfei Zhang, Rui Fan, Chao Zhang, Gang Wang and Zhe Li 

Efficient Video Coding Using Rigid Object Tracking 1726 
Seishi Takamura and Atsushi Shimizu 

Session FP-05: Acoustic Event Classification 
Overlapping Acoustic Event Classification Based on Joint Training with Source Separation 1730 

Soo Hyun Bae, Inkyu Choi, Hyung Yong Kim, Kang Hyun Lee and Nam Soo Kim 

Weakly Labeled Acoustic Event Detection using Local Detector and Global Classifier  
Inkyu Choi, Soo Hyun Bae, Sung Jun Cheon, Won Ik Cho and Nam Soo Kim 

Performance Evaluation of Acoustic Scene Classification Using DNN-GMM and 
Frame-Concatenated Acoustic Features  

Gen Takahashi, Takeshi Yamada, Nobutaka Ono and Shoji Makino 

Speech Emotion Recognition using Convolutional Long Short-Term Memory Neural Network and 
Support Vector Machines  

Nattapong Kurpukdee, Tomoki Koriyama, Takao Kobayashi, Sawit Kasuriya, Chai Wutiwiwatchai, and 
Poonlap Lamsrichan 

Speech Emotion Recognition Using Multichannel Parallel Convolutional Recurrent Neural Networks 
based on Gammatone Auditory Filterbank  

Zhichao Peng, Zhi Zhu, Masashi Unoki, Jianwu Dang and Masato Akagi 

Session FP-06: Advanced Image Processing and Computer 
Vision Techniques (Part 2) 
Multi-Resolution for Disparity Estimation with Convolutional Neural Networks 1756 

Samer JAMMAL, Tammam TILLO and Jimin XIAO 

PGT: Proposal-Guided Object Tracking 1762 
Han-Ul Kim and Chang-Su Kim 

Single-shot High Dynamic Range Imaging via Deep Convolutional Neural Network 1768 
Vien Gia An and Chul Lee 



Stereo Matching Using Relative Total Variation and Entropy 1773 
Eu-Tteum Baek and Yo-Sung Ho 

A New Approach for Image Segmentation with Shape Priors Based on the Potts Model 1777 
Ying Gu, Mark Rice, Wei Xiong and Liyuan Li 

Session FP-07: Large-Scale Stochastic Signal Processing for 
Wireless Communications 
Binary Vector Reconstruction via Discreteness-Aware Approximate Message Passing 1783 

Ryo Hayakawa and Kazunori Hayashi 

Signal Detection with Belief Propagation in Faster-than-Nyquist Signaling  
Kotaro Kihara, Toshihiko Nishimura, Takeo Ohgane and Yasutaka Ogawa 

QR-Decomposed Generalized Belief Propagation with Smart Message Reduction 
for Low-Complexity MIMO Signal Detection 1795 

Akihide David Shigyo and Koji Ishibashi 

Design of Adaptively Scaled Belief in Large MIMO Detection for Higher-Order Modulation  
Takumi Takahashi, Shinsuke Ibi  and Seiichi Sampei 

A Study of Monitoring System for Radio Leak with Massive Radio Sensors 1806 
Shunsuke Imai, Osamu Takyu, Fumihito Sasamori and Shiro Handa 

Session FP-08: Advanced Topics on Structured Dictionary for 
Multidimensional Signal Processing 
Cube-based Encryption Connected Prior to Motion JPEG Standard  

Kosuke Shimizu and Taizo Suzuki 

A Robust PET Image Reconstruction Using Constrained Non-negative Matrix Factorization  
Kazuya Kawai, Junya Yamada, Hidekata Hontani, Tatsuya Yokota, Muneyuki Sakata and Yuichi 
Kimura 

Four-Dimensional Image Compression with Region of Interest Based on Non-separable Double Lifting 
Integer Wavelet Transform  

Fairoza Amira Binti Hamzah, Taichi Yoshida and Masahiro Iwahashi 

Millimeter Wave Radar Image Denoising with Complex Nonseparable  
Oversampled Lapped Transform  

Satoshi Nagayama, Shogo Muramatsu, Hiroyoshi Yamada and Yuuichi Sugiyama 

Multiscale Directional Transforms based on Cosine-Sine Modulated Filter Banks 
for Sparse Directional Image Representation  

Yusuke Nomura, Ryutaro Ogawa, Seisuke Kyochi and Taizo Suzuki 
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