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Oral Session: T1A Room #323A Thursday, 16 Nov, 9:30 am - 10:50 am

T1A: Sensor |

Chair: Min Young Kim, Kyungpook National University, Korea

T1A.1 A Patient-To-CT Registration Method Based on Spherical Unwrapping and H-K Curvature
09:30-09:50 Descriptors for Surgical Navigation System.....1
Kwon, Ki Hoon, Kyungpook National University: Lee, Seung Hyun, Kohyoung Technology; Kim, Min Young,
Kyungpook National University

T1A.2 Online Reliability Assessment and Reliability-Aware Fusion for Ego-Lane Detection Using
09:50-10:10 Influence Diagram and Bayes Filter-.....7
Nguyen, Tran Tuan, Volkswagen AG; Spehr, Jens, Volkswagen AG; Xiong, Jian, Volkswagen AG; Baum,
Marcus, University of Géttingen; Zug, Sebastian, Otto-von-Guericke University Magdeburg; Kruse, Rudolf,
Otto-von-Gueriche University Magdeburg

T1A.3 Multirotor UAV State Prediction through Multi-Microphone Side-Channel Fusion.....15

10:10-10:30 Koops, Hendrik Vincent, Utrecht University; Garg, Kashish, Carnegie Mellon University; Kim, Munsung,
Carnegie Mellon University; Li, Jonathan, Carnegie Mellon University; Volk, Anja, Utrecht University; Franchetti,
Franz, Carnegie Mellon University

TIA. 4 Global Point-to-hyperplane ICP: Local and Global Pose Estimation by Fusing Color and Depth.....22
10:30-10:50 Ireta Munoz, Fernando Israel, Universite de Nice Sophia Antipolis; Comport, Andrew lan, CNRS-I13S/UNS



Oral Session: T1B Room #323B Thursday, 16 Nov, 9:30 am - 10:50 am

T1B: Information Fusion |

Chair: Jiri Ajgl, University of West Bohemia, Czech Republic

Co-Chair: Ondrej Straka, University of West Bohemia, Czech Republic

T1B.1
09:30-09:50

T1B.2
09:50-10:10

T1B.3

10:10-10:30

T1B. 4
10:30-10:50

On Weak Points of the Ellipsoidal Intersection Fusion.....28
Ajgl, Jiri, University of West Bohemia; Straka, Ondrej, University of West Bohemia

Facility Activity Inference Using Networks of Radiation Detectors Based on SPRT.....34
Rao, Nageswara, Oak Ridge National Laboratory; Ramirez, Camila, Oak Ridge National Laboratory

Entropy-Based Abnormal Activity Detection Fusing RGB-D and Domotic Sensors.....42
Fernandez-Carmona, Manuel, University of Lincoln; Cosar, Serhan, University of Lincoln; Coppola, claudio,

University of Lincoln; Bellotto, Nicola, University of Lincoln

Discretization of SO(3) Using Recursive Tesseract Subdivision.....49
Kurz, Gerhard, Karlsruhe Institute of Technology [KIT); Pfaff, Florian, Karlsruhe Institute of Technology (KIT);
Hanebeck, Uwe D., Karlsruhe Institute of Technology (KIT)



Oral Session: T1C Room #324

Thursday, 16 Nov, 9:30 am - 10:50 am

T1C: Autonomous Vehicle |

Chair: Mohammad Amro ALDIBAJA, Kanazawa University, Japan

T1C.1
09:30-09:50

T1C.2
09:50-10:10

T1C.3
10:10-10:30

T1C.4
10:30-10:50

A Deep Neural Network Approach to Fusing Vision and Heteroscedastic Motion Estimates for
Low-SWaP Robotic Applications.....56

Shamwell, Earl Jared, University of Maryland, College Park; Nothwang, William, Army Research Laboratory;
Perlis, Donald, University of Maryland, College Park

Calibration of VLP-16 Lidar and Multi-View Cameras Using a Ball for 360°3D Color Map Acquisition.....
Park, Soon-Yong, Kyungpook National University; Lee, Geun Mo, Kyungpook National University; Lee, Ju

Hwan, Kyungpook National University

Relevance and Redundancy As Selection Techniques for Human-Autonomy Sensor Fusion.....70
Brody, Justin David, Goucher College; Dixon, Anna Marie Rogers, Army Research Laboratory; Donavanik,
Daniel, Army Research Laboratory; Robinson, Ryan, Army Research Laboratory; Nothwang, William, Army
Research Laboratory

Underwater Terrain Navigation Using Standard Sea Charts and Magnetic Field Maps.....78
Lager, Marten, Lund University; Topp, Elin Anna, Lund University - LTH; Malec, Jacek, Lund University

64



Oral Session: T2A Room #323A Thursday, 16 Nov, 11:10 am - 12:30 pm

T2A: Sensor Network |

Chair: Ren C. Luo, National Taiwan University, Taiwan

T2A.1
11:10-11:30

T2A.2
11:30-11:50

T2A.3
11:50-12:10

T2A. 4
12:10-12:30

On State Estimation and Fusion with Elliptical Constraints.....85
Liu, Qiang, Oak Ridge National Laboratory; Rao, Nageswara, Oak Ridge National Laboratory

A General Framework for Data Fusion and Outlier Removal in Distributed Sensor Networks.....91
Abu Bakr, Muhammad, Sungkyukwan University; Lee, Sukhan, Sungkyunkwan University

Wide Bandwidth Nonlinear 2-DOF Energy Harvester: Modeling and Parameters Selection.....97
Zayed, Abdelhameed A. A., Egypt-Japan University of Science and Technology, New Borg-El-Ar; Assal, Samy
F. M., Egypt-Japan University of Science and Technology, New Borg-El-Ar; Fath El-Bab, Ahmed M. R., Egypt-
Japan University of Science and Technology, New Borg-El-Ar

Side Channel Attack on Digital Door Lock with Vibration Signal Analysis: Longer Password Does
Not Guarantee Higher Security Level.....103

Ha, Youngmok, Electronics and Telecommunications Research Institute; Jang, Soo-Hee, Korea University;
Kim, Kwang-Won, Korea University; Yoon, Ji Won, Korea University



Oral Session: T2B Room #323B Thursday, 16 Nov, 11:10 am - 12:30 pm

T2B: Information Fusion i

Chair: Degiang Han, Xi‘an Jiaotong University, China

T2B.1
11:10-11:30

T2B.2
11:30-11:50

T2B.3
11:50-12:10

T2B. 4
12:10-12:30

Fast and Robust Localization Using Laser Rangefinder and WiFi Data.....111
Miyagusuku, Renato, The University of Tokyo; Seow, Yiploon, The University of Tokyo; Yamashita, Atsushi, The
University of Tokyo; Asama, Hajime, The University of Tokyo

Online Decision Making for Stream-Based Robotic Sampling Via Submodular Optimization.....118
Luo, Wenhao, Carnegie Mellon University; Nam, Changjoo, Carnegie Mellon University; Sycara, Katia, Carnegie
Mellon University

Filtering on the Unit Sphere Using Spherical Harmonics.....124
Pfaff, Florian, Karlsruhe Institute of Technology (KIT); Kurz, Gerhard, Karlsruhe Institute of Technology (KIT);
Hanebeck, Uwe D., Karlsruhe Institute of Technology (KIT)

Estimating Objectness Using a Compound Eye Camera.....131
Yoo, Hwiyeon, Seoul National University; Lee, Donghoon, Seoul National University; Cha, Geonho, Seoul
National University; Oh, Songhwai, Seoul National University



Oral Session: T2C Room #322B Thursday, 16 Nov, 11:10 am - 12:30 pm

T2C: Vision |

Chair: Zhigi Shen, Nanyang Technological University, Singapore

T2C.1
11:10-11:30

T2C.2
11:30-11:50

T2C.3

11:50-12:10

T2C.4
12:10-12:30

A Loosely-Coupled Approach for Metric Scale Estimation in Monocular Vision-Inertial Systems.....137
Spaenlehauer, Ariane, Université de Technologie de Compiegne (UTC); FREMONT, Vincent, UTC - HEUDIASYC
CNRS; Sekercioglu, Ahmet, Université de Technologie de Compiegne; Fantoni, Isabelle, Heudiasyc - Université

de Technologie de Compiegne - CNRS

Human Activity Recognition Using Robust Spatiotemporal Features and Convolutional Neural Network..... 144
Uddin, Md. Zia, University of Oslo; KHAKSAR, WERIA, University of Oslo; Torresen, Jim, University of Oslo

Detection and Classification of Stochastic Features Using a Multi-Bayesian Approach.....150
Steckenrider, J. Josiah, Virginia Polytechnic Institute and State University; Furukawa, Tomonari, Virginia
Polytechnic Institute and State University

A Robust Gait Recognition System Using Spatiotemporal Features and Deep Learning.....156
Uddin, Md. Zia, University of Oslo; KHAKSAR, WERIA, University of Oslo; Torresen, Jim, University of Oslo



Oral Session: T3A Room #323A Thursday, 16 Nov, 3:10 pm - 4:30 pm

T3A: Robotics |

Chair: Daniel Clarke, Mentor Graphics Development (Deutschland) GmbH, Germany

T3A1
15:10-15:30

T3A.2
15:30-15:50

T3A.3
15:50-16:10

T3A.4
16:10-16:30

Fuzzy Control Implementation in Low Cost CPPS Devices.....162

Garcia, Carlos A., Universidad de las Fuerzas Armadas ESPE-L; Castellanos, Esteban X., Universidad de
las Fuerzas Armadas ESPE-L; Espinoza, John, Universidad de las Fuerzas Armadas ESPE-L; Buele, Jorge,
Universidad de las Fuerzas Armadas ESPE-L; Pilatasig, Marco, Universidad de las Fuerzas Armadas ESPE-L;
Beltran, Carmen, UNIVERSIDAD TECNICA DE AMBATO: Galarza, Eddie, Universidad de las Fuerzas Armadas
ESPE-L; Garcia, Marcelo V, Basque Country University

First approach of an optical localization and tracking method applied to a micro-conveying system.....168
MALAK, Saly, Université de Technologie de Compiegne; Al Hajjar, Hani, Université de Technologie de
Compiégne; Dupont, Erwan, Université de Technologie de Compiégne; Lamarque, Frédéric, Université de

Technologie de Compiegne

Development of an Upper Limb Exoskeleton for Rehabilitation Training in Virtual Environment.....174

Wu, Qingcong, Nanjing University of Aeronautics and Astronautics; Wang, Xingsong, Southeast University

Cooperative Exploration Strategy for Micro-Aerial Vehicles Fleet.....180
mahdoui, nesrine, Université de Technologie de Compiegne; FREMONT, Vincent, UTC - HEUDIASYC CNRS;
Natalizio, Enrico, Universite de Technologie de Compiegne



Oral Session: T3B Room #323B Thursday, 16 Nov, 3:10 pm - 4:30 pm

T3B: Machine Learning |

Chair: Manuel Fernandez-Carmona, University of Lincoln, United Kingdom

T3B.1
15:10-15:30

T3B.2
15:30-15:50

T3B.3
15:50-16:10

T3B. 4
16:10-16:30

Fnirs Motion Artifact Correction for Overground Walking Using Entropy Based Unbalanced
Optode Decision and Wavelet Regression Neural Network.....186

Lee, Gihyoun, DGIST; Jin, Sang Hyeon, DGIST; Lee, Seung Hyun, Daegu Gyeongbuk Institute of Science and
Technology; An, Jinung, DGIST; Abibullaev, Berdakh, Nazarbayev University

Robust Unobtrusive Fall Detection Using Infrared Array Sensors.....194
Fan, Xiuyi, Nanyang Technological University; Zhang, Huiguo, Nanyang Technological University; Leung, Cyril,
University of British Columbia; Shen, Zhigi, Nanyang Technological University

Design of Multiple Classifier Systems Based on Testing Sample Pairs.....200
Feng, Gaochao, Xi'an Jiaotong University; Han, Degiang, Xi'an Jiaotong University; Yang, Yi, Xi'an Jiaotong

University; Ding, Jiankun, Xi'an Jiaotong University

An Adaptive Approach for Road Boundary Detection Using 2D LIDAR Sensor.....206

Demir, Sinan Ongn, Middle East Technical University; Ertop, Tayfun Efe, Middle East Technical University;
Koku, Ahmet Bugra, Middle East Technical University; Konukseven, Erhan ilhan, Middle East Technical
University



Oral Session: T3C Room #324 Thursday, 16 Nov, 3:10 pm - 4:30 pm

T3C: Tracking |

Chair: Md. Zia Uddin, University of Oslo, Norway

T3C.1
15:10-15:30

T3C.2
15:30-15:50

T3C.3

15:50-16:10

T3C. 4
16:10-16:30

Localization Based on Multiple Visual-Metric Maps.....212
Sujiwo, Muhammad Adi Puspo, Nagoya University; Takeuchi, Eijiro, Nagoya University; Morales Saiki, Luis Yoichi,
ATR/Nagoya University; Akai, Naoki, Nagoya University; Ninomiya, Yoshiki, Toyota Central R & D Labs., Inc.

A Grid-Based Indoor Radiolocation Technique Based on Spatially Coherent Path Loss Model.....220
Ambarkutuk, Murat, Virginia Polytechnic Institute and State University; Furukawa, Tomonari, Virginia
Polytechnic Institute and State University

A Nearest Neighbour Ensemble Kalman Filter for Multi-Object Tracking.....227

Sigges, Fabian, University of Goettingen; Baum, Marcus, University of Goettingen

Occlusion Handling and Track Management Method of High-Level Sensor Fusion for Robust
Pedestrian Tracking.....233

Shin, Seong-Geun, KATECH(Korea Automotive Technology Institute); Ahn, Dae-Ryong, KATECH; Lee, Hyuck-
Kee, KATECH



Poster Session: T4A-P Rm#323A/ Lobby Thursday, 16 Nov, 4:30 pm - 5:40 pm

T4A-P: Poster

Chair: Nageswara Rao, Oak Ridge National Lab, USA

T4A-P. 1

T4A-P. 2

T4A-P.3

T4A-P.4

T4A-P.5

T4A-P. 6

A Survey of Performance Measures to Evaluate Ego-Lane Estimation and a Novel
Sensor-Independent Measure Along with Its Applications.....239

Nguyen, Tran Tuan, Volkswagen AG; Spehr, Jens, Volkswagen AG; Xiong, Jian, Volkswagen AG; Baum, Marcus,
University of Gottingen; Zug, Sebastian, Otto-von-Gueriche University Magdeburg; Kruse, Rudolf, Otto-von-
Gueriche University Magdeburg

Target Motion Analysis with Evolutionary Search by Fusion of Two Moving Acoustic Sensors.....247
Shin, Hyunhak, Korea university; Hong, Wooyoung, Sejong University; Kim, Ria, George Washington University;
Ko, Hanseok, Korea University

Distributed Kalman Filtering with Reduced Transmission Rate.....253
Dormann, Katharina, Karlsruhe Institute of Technology (KIT); Noack, Benjamin, Karlsruhe Institute of
Technology (KIT); Hanebeck, Uwe D., Karlsruhe Institute of Technology (KIT)

Design of Compressive Imaging Masks for Human Activity Perception Based on Binary
Convolutional Neural Network.....260

Ma, Rui, Southern University of Science and Technology; Liu, Guocheng, South University of Science and
Technology of China; Hao, Qi, Southern University of Science and Technology; Wang, Cong, South China
University of Technology

Wearable Gesture Control of Agile Micro Quadrotors.....266
Choi, Yunho, Seoul National University; Hwang, Inhwan, Seoul National University; Oh, Songhwai, Seoul
National University

A Bayesian Approach to Terrain Map Inference Based on Vibration Features.....272
Yu, Hyeonwoo, Seoul National University; Lee, Beom-Hee, Seoul National University



Poster Session: T4B-P Rm#323B/ Lobby Thursday, 16 Nov, 4:30 pm - 5:40 pm

T4B-P: Poster

Chair: Minsik Lee, Hanyang University, Korea

T4B-P.1

T4B-P.2

T4B-P.3

T4B-P. 4

T4B-P.5

T4B-P. 6

T4B-P.7

T4B-P.8

Multi-Modal Human Action Recognition Using Deep Neural Networks Fusing Image and Inertial
Sensor Data.....278

Hwang, Inhwan, Seoul National University; Cha, Geonho, Seoul National University; Oh, Songhwai, Seoul
National University

Statistical Noise Reduction for Robust Human Activity Recognition.....284
Lee, Song-Mi, Kookmin University; Cho, Heeryon, Kookmin University; Yoon, Sang Min, Kookmin University

Lee, Chang-Hun, Cranfield University; Shin, Hyo-Sang, Cranfield University; Tsourdos, Antonios, Cranfield
University; SKAF, ZAKWAN, Cranfield University

Light-Weight Semantic Segmentation for Compound Images.....295
Cha, Geonho, Seoul National University; Yoo, Hwiyeon, Seoul National University; Lee, Donghoon, Seoul
National University; Oh, Songhwai, Seoul National University

Autonomous 3D Modeling for Robot Arm Based Scanning.....301
LUOQ, Ziyun, Southern University of Science and Technology; Wang, Shuaijun, Southern University of Science
and Technology; Hao, Qi, Southern University of Science and Technology

Distributed Filtering Based on Randomized Gossip Strategy.....306
Jiang, Liangyu, Xi'an Jiaotong University; Wan, Chao, Xi'an Jiaotong University; Gao, Yongxin, Xi'an Jiaotong
University; Duan, Zhansheng, Xi'an Jiaotong University

3D Reconstruction of Line Features Using Multi-View Acoustic Images in Underwater Environment.....312
Mai, NgocTrung, The University of Tokyo; Woo, Hanwool, The University of Tokyo; JI, Yonghoon, The University

of Tokyo; Tamura, Yusuke, The University of Tokyo; Yamashita, Atsushi, The University of Tokyo; Asama,
Hajime, The University of Tokyo

UJI RobInLab's Approach to the Amazon Robotics Challenge 2017.....318

del Pobil, Angel P., Jaume-I University; Kassawat, Majd, Universitat Jaume [; Duran, Angel Juan, Universitat
Jaume [; Arias, Monica, Universitat Jaume I; Nechyporenko, Nataliya, Universitat Jaume [; Mallick, Arijit,
Universitat Jaume [; Cervera, Enric, Jaume-I University; Subedi, Dipendra, Universitat Jaume [; Vasiley, llia,
Universitat Jaume |; Cardin, Daniel, Universitat Jaume |; Sansebastiano, Emanuele, Universitat Jaume |:
Martinez-Martin, Ester, Universitat Jaume I; Morales, Antonio, Universitat Jaume I; Casan, Gustavo Adolfo,
Jaume | University; Arenal, Alejandro, Universitat Jaume |; Goriatcheff, Bjorn, Polytech Paris-Sud; Rubert,
Carlos, Universitat Jaume |; Recatala, Gabriel, Universitat Jaume |



Poster Session: T4C-P Rm#324/ Lobby

Thursday, 16 Nov, 4:30 pm - 5:40 pm

T4C-P: Poster

Chair: Songhwai Oh, Seoul National University, Korea

T4C-P. 1

T4C-P.2

T4C-P.3

T4C-P. 4

T4C-P.5

T4C-P. 6

Probabilistic State Estimation Using Force Sensor Information in Contact Motion of Arm Robot.....324

Kubota, Hajime, Shizuoka University; Kobayashi, Yuichi, Shizuoka University

3D Handheld Scanning Based on Multiview 3D Registration Using Kinect.....330
Shirazi, Muhammad Ayaz, Kyungpook National University; Danish, Khan, Kyungpook National University; Kim,
Min Young, Kyungpook National University

Neural Regularization Jointly Involving Neurons and Connections for Robust Image Classification.....
Lim, Gi Hyun, Universidade de Aveiro; Pedrosa, Eurico, Universidade de Aveiro; Amaral, Filipe, Universidade
de Aveiro; Lau, Nuno, Universidade de Aveiro; Pereira, Artur, Universidade de Aveiro; Azevedo, Jose Luis,

Universidade de Aveiro; Cunha, Bernardo, Universidade de Aveiro

Robust Road Line Color Recognition based on 2-Dimensional S-Color Space.....342
Park, Soon-Yong, Kyungpook National University; Baek, Seung-Hae, Kyungpook National University; Yan, Jin,
Kyungpook National University

Fast Road Boundary Detection and Tracking in Occupancy Grids from Laser Scans.....348
Thormann, Kolja, Georg-August University Goettingen; Honer, Jens, Valeo Schalter und Sensoren GmbH;

Baum, Marcus, University of Gottingen

Real-Time 3D Scene Modeling Using Dynamic Billboard for Remote Robot Control Systems.....354
Chu, Phuong Minh, Dongguk University-Seoul; Cho, Seoungjae, Dongguk University-Seoul; Nguyen, Hieu
Trong, Dongguk University-Seoul; Sim, Sungdae, Agency for Defense Development; Kwak, Kiho, Agency for

Defense Development; Cho, Kyungeun, Dongguk University

336



Oral Session: F1A Room #323A Friday, 17 Nov, 9:30 am - 10:50 am

F1A: Sensor |l

Chair: Yuichi Kobayashi, Shizuoka University, Japan

F1A.1
09:30-09:50

F1A.2
09:50-10:10

F1A.3
10:10-10:30

F1A. 4
10:30-10:50

Dynamic Covariance Estimation -- a Parameter Free Approach to Robust Sensor Fusion.....359
Pfeifer, Tim, Chemnitz University of Technology; Lange, Sven, Chemnitz University of Technology; Protzel,

Peter, Chemnitz University of Technology

Fusion of Color and Range Sensors for Occupant Recognition and Tracking.....366
Woodstock, Tianna-Kaye, Rensselaer Polytechnic Institute; Sanderson, Arthur, Rensselaer Polytechnic

Institute

Data Association - Solution or Avoidance : Evaluation of a Filter Based on RFS Framework and

Factor Graphs with SME.....372
Gulati, Dhiraj, fortiss GmbH; Sharif, Uzair, Technical University Munich; Zhang, Feihu, Northwestern
Polytechnical University; Clarke, Daniel Stephen, Cranfield University; Knoll, Alois, Tech. Univ. Muenchen TUM

Object Map Building on Various Terrains for a Wheeled Mobile Robot.....378

Oh, Jung H., Seoul National University; Lee, Beom-Hee, Seoul National University



Oral Session: F1B Room #323B Friday, 17 Nov, 9:30 am - 10:50 am

F1B: Information Fusion Ill

Chair: Henry Leung, University of Calgary, Canada

F1B.1
09:30-09:50

F1B.2
09:50-10:10

F1B.3
10:10-10:30

F1B.4
10:30-10:50

Defense Strategies for Asymmetric Networked Systems under Composite Utilities.....384

Rao, Nageswara, Oak Ridge National Lab; Ma, Chris, Hang Seng Management College, Hong Kong; Hausken,
Kjell, University of Stavanger; He, Fei, Texas A&M University, Kingsville; Yau, David, Purdue University; Zhuang,
Jun, State University of New York at Buffalo

BRECCIA: A Novel Multi-Source Fusion Framework for Dynamic Geospatial Data Analysis.....390
Sacharny, David, University of Utah; Henderson, Thomas C., University of Utah; Simmons, Robert, University of
Utah; Mitiche, Amar, Institut National de la Recherche Scientifique (INRS); Fan, Xiuyi, Nanyang Technological
University; Welker, Taylor, University of Utah

Semantic Information Fusion to Enhance Situational Awareness in Surveillance Scenarios.....397
Miiller, Wilmuth, Fraunhofer 10SB, Karlsruhe; Kuwertz, Achim, Fraunhofer 0SB, Karlsruhe; Mihlenberg,
Dirk, Fraunhofer I0SB; Sander, Jennifer, Fraunhofer 0SB, Karlsruhe

Improved Formulation of the IMU and MARG Orientation Gradient Descent Algorithm for Motion
Tracking in Human-Machine Interfaces.....403

Admiraal, Marcel, Imperial College London; Wilson, Samuel, Imperial College London; Vaidyanathan, Ravi,
Imperial College London



Oral Session: F1C Room #324 Friday, 17 Nov, 9:30 am - 10:50 am

F1C: Autonomous Vehicle Il

Chair: Atsushi Yamashita, The University of Tokyo, Japan

F1C.1
09:30-09:50

F1C.2
09:50-10:10

F1C.3
10:10-10:30

F1C.4
10:30-10:50

Detection-Level Fusion for Multi-Object Perception in Dense Traffic Environment.....411
Huang, Bin, Tsinghua University; Xiong, Hui, Tsinghua University; Wang, Jiangiang, Tsinghua University; Xu,
Qing, Tsinghua University; Li, Xiaofei, Beijing Idriver+ Technologies Co., Ltd.; Li, Kegiang, Tsinghua University

Improving Poor GPS Area Localization for Intelligent Vehicles....417

Nguyen, Dinh Van, RITS team, INRIA Paris; Dao, Trung-Kien, MICA Institute (HUST - CNRS/UMI2954 -
Grenoble INP), Hanoi Unive; Nashashibi, Fawzi, RITS team, INRIA Paris; Castelli, Eric, MICA Institute (HUST -
CNRS/UMI2954 - Grenoble INP), Hanoi University

LIDAR-Data Accumulation Strategy to Generate High Definition Maps for Autonomous Vehicles.....422
Aldibaja, Mohammad, Kanazawa Univ.; Suganuma, Naoki, Kanazawa Univ.; Yoneda, Keisuke, Kanazawa
University

Implementation of Semantic Segmentation for Road and Lane Detection on an Autonomous
Ground Vehicle with LIDAR.....429
Lim, Kai Li, The University of Western Australia; Drage, Thomas, The University of Western Australia; Braunl,

Thomas, The University of Western Australia



Oral Session: F2A Room #323A Friday, 17 Nov, 11:10 am - 12:30 pm

F2A: Sensor Network |l

Chair: Pavel Davidson, Tampere University of Technology, Finland

F2A.1
11:10-11:30

F2A.2
11:30-11:50

F2A.3
11:50-12:10

F2A.4
12:10-12:30

State Estimation in Networked Control Systems with Delayed and Lossy Acknowledgments.....435
Rosenthal, Florian, Karlsruhe Institute of Technology [KIT); Noack, Benjamin, Karlsruhe Institute of Technology
(KIT); Hanebeck, Uwe D., Karlsruhe Institute of Technology (KIT)

Compressive Sensing Based Data Collection in Wireless Sensor Networks.....442
Masoum, Alireza, Pervasive Systems; Meratnia, Nirvana, Pervasive Systems; Havinga, Paul J.M., University of
Twente

Investigating Dynamic Polling Intervals for Wireless Sensor Network Applications with Bursty Traffic.... 448
Siddiqui, Shama, Institute of Business Administration; Khan, Anwar Ahmed, Institute of Business
Administration; Ghani, Sayeed, Institute of Business Administration

Musculoskeletal Model of a Pregnant Woman Considering Stretched Rectus Abdominis and
Co-Contraction Muscle Activation.....452
Morino, Saori, Keio University; Takahashi, Masaki, Keio University



Oral Session: F2B Room #323B Friday, 17 Nov, 11:10 am - 12:30 pm

F2B: Special Session

Chair: Jangmyung Lee, Busan National University, Korea

F2B.1 0Oil Skimmer and Controller Monitoring System Using loT Technology....458
11:10-11:30 Choi, Won seok, soosang ST; Yoon, dong geul, soosang ST; Kim, tae eon, Pusan National University; Lee,

Jangmyung, Busan National University, Busan, Korea

F2B.2 Development of Robot Manipulation Technology in ROS Environment.....464

11:30-11:50 Kim, Dongeon, Pusan National University; Park, DongJu, Pusan National University, Intelligent Robot Lab.;
Jeong-Hwan Moon, Jeong-Hwan, pusan national UNIV., IRL; Kiseo Kim, Kim, Pusan University, IRL(Intelligent
Robot Laboratory); Jinhyun park, park, Pusan University, IRL(Intelligent Robot Laboratory); Lee, Jangmyung,
Busan National University, Busan, Korea

F2B.3 Image Brightness Adjustment System Based on ANFIS by RGB and CIE L*a*b*....471
11:50-12:10 Kim, Eun Kyeong, Pusan National University; Cho, HyunHak, Pusan National University; Lee, Hansoo, Pusan
National University; Park, Jongeun, Pusan National University; Kim, Sungshin, Pusan National University

F2B. 4 A Study on the 3D Printing Simulator for Construction and Application of Robust Control Using SMCSPO....477
12:10-12:30 Kim, Hyun Hee, Pusan National University; Park, Chi Youn, Pusan National University; Lee, Min Cheol, Pusan
National University



Oral Session: F2C Room #324 Friday, 17 Nov, 11:10 am - 12:30 pm

F2C: Visionll

Chair: Camila Alexandra Ramirez, Oak Ridge National Laboratory, USA

F2C.1
11:10-11:30

F2C.2

11:30-11:50

F2C.3
11:50-12:10

F2C.4
12:10-12:30

Adaptive Frame Rate Pattern Projection for Structured Light 3D Camera System.....482
Atif, Muhammad, Sungkyunkwan University; Lee, Sukhan, Sungkyunkwan University

Real-Time Human Collision Detection for Industrial Robot Cells.....488
Ujkani, Erind, University of Agder; Eppeland, Petter Sait, University of Agder; Aalerud, Atle, University of Agder;
Hovland, Geir, University of Agder

Line-Based Monocular Graph SLAM.....494
Dong, Ruifang, North China Electric Power University; FREMONT, Vincent, UTC - HEUDIASYC CNRS; Lacroix,
Simon, LAAS/CNRS; Fantoni, Isabelle, Heudiasyc - Université de Technologie de Compiegne - CNRS; Liu,
Changan, North China Electric Power University

Experimental Study on Image Interpolation for Concealed Object Detection.....501
Yeom, Seokwon, Daegu University



Oral Session: F3A Room #323A Friday, 17 Nov, 3:10 pm - 4:30 pm

F3A: Robotics i

Chair: Yonghoon Ji, The University of Tokyo, Japan

F3A.1
15:10-15:30

F3A.2
15:30-15:50

F3A.3
15:50-16:10

F3A.4
16:10-16:30

Map-Based Drone Homing Using Shortcuts.....505
Bender, Daniel, Fraunhofer FKIE; Koch, Wolfgang, FGAN-FKIE; Cremers, Daniel, Technical University of
Munich

A Multi-Agent Coverage Algorithm with Connectivity Maintenance.....512
Choi, Sungjoon, Seoul National University; Lee, Kyungjae, Seoul National University; Oh, Songhwai, Seoul
National University

Trajectory Planning and Fuzzy Control for Perpendicular Parking.....518
Das, Soumyo, Kpit Technologies Limited; Yarlagadda, Yamini, KPIT Technologies Ltd.; Vora, Prashantkumar,
KPIT Technology Ltd.; Nair, Sabarish, KPIT Technologies Ltd.

Robotic Sensory Perception on Human Mentation for Offering Proper Services.....524
Luo, Ren, National Taiwan University; Hsieh, Chung-Kai, National Taiwan University



Oral Session: F3B Room #323B Friday, 17 Nov, 3:10 pm - 4:30 pm

F3B: Machine Learning Il

Chair: Young J. Juhn, Mayo Clinic, USA

F3B.1
15:10-15:30

F3B.2
15:30-15:50

F3B.3
15:50-16:10

F3B.4
16:10-16:30

A Probabilistic Logic for Multi-Source Heterogeneous Information Fusion.....530

Henderson, Thomas C., University of Utah; Simmons, Robert, University of Utah; Mitiche, Amar, Institut
National de la Recherche Scientifique (INRS); Fan, Xiuyi, Nanyang Technological University; Sacharny, David,
University of Utah

Operation Action Recognition Using Wearable Devices with Inertial Sensors.....536

Bao, Yanyan, Xian University of Architecture and Technology; Sun, Fuchun, Department of Computer Science
and Technology, Tsinghua University; Hua, Xinfeng, the School of Information and Control Engineering,
Xian Univers; Wang, Bin, Beijing Little wheel robot Co; Yin, Jiangin, Beijing University of Posts and

Telecommunications

Explainable Sleep Quality Evaluation Model Using Machine Learning Approach.....542
Choi, Rock-Hyun, DGIST; Kang, Won-Seak, DGIST; Son, Chang-Sik, DGIST

Estimation of Structure and Physical Relations among Multi-Modal Sensor Variables for
Musculoskeletal Robotic Arm.....547

Harada, Kentaro, Shizuoka University

Kobayashi, Yuichi, Shizuoka University



Oral Session: F3B Room #324 Friday, 17 Nov, 3:10 pm - 4:30 pm

F3B: Tracking I

Chair: Tohid Alizadeh, Nazarbayev University, Republic of Kazakhstan

F3C.1
15:10-15:30

F3C.2
15:30-15:50

F3C.3
15:50-16:10

F3C.4
16:10-16:30

Improving Multitarget Tracking Using Orientation Estimates for Sorting Bulk Materials.....553

Pfaff, Florian, Karlsruhe Institute of Technology (KIT); Kurz, Gerhard, Karlsruhe Institute of Technology (KIT);
Pieper, Christoph, Ruhr-Universitat Bochum; Maier, Georg, Fraunhofer I0SB; Noack, Benjamin, Karlsruhe
Institute of Technology (KIT); Kruggel-Emden, Harald, Ruhr-Universitat Bochum; Gruna, Robin, Fraunhofer
I0SB; Hanebeck, Uwe D., Karlsruhe Institute of Technology (KIT); Wirtz, Siegmar, Ruhr-Universitat Bochum;

Scherer, Viktor, Ruhr-Universitat Bochum, Langle, Thomas, I0SB; Beyerer, Jiirgen, Fraunhofer Gesellschaft

Joint Probabilistic Data Association Filter with Unknown Detection Probability and Clutter Rate.....559
He, Shaoming, Cranfield University; Shin, Hyo-Sang, Cranfield University; Tsourdos, Antonios, Cranfield
University

Coastal Ship Monitoring Based on Multiple Compact High Frequency Surface Wave Radars.....565
Park, Sangwook, Korea University; Cho, Chul-Jin, Korea University; Lee, Younglo, Korea University; Da Costa,
Andrew, George Washington University; Lee, SangHo, Kunsan National University; Ko, Hanseok, Korea
University

A Kinect-Based SLAM in an Unknown Environment Using Geometric Features.....570
Brahmanage, Gayan, University of Calgary; Leung, Henry, University of Calgary



Poster Session: F4A-P Rm#323A/ Lobby Friday, 17 Nov, 4:30 pm - 5:40 pm

F4A-P: Poster

Chair: Nageswara Rao, Oak Ridge National Lab, USA

F4A-P.1

F4A-P. 2

F4A-P.3

F4A-P. 4

F4A-P.5

A Method for Post-Mission Velocity and Orientation Estimation Based on Data Fusion from
MEMS-IMU and GNSS.....576

Davidson, Pavel, Tampere University of Technology; Piche, Robert, Tampere University of Technology

Design & Implementation of Distributed Congestion Control Scheme for Heterogeneous Traffic
in Wireless Sensor Networks.....581
Khan, Anwar Ahmed, Institute of Business Administration; Ghani, Sayeed, Institute of Business Administration;

Siddiqui, Shama, Institute of Business Administration

Multistage Fusion and Dissimilarity Regularization for Deep Learning.....586

Cho, Young-Rae, Pohang University of Science and Technology; Shin, Seungjun, Pohang University of Science
and Technology; Yim, Sung-Hyuk, Pohang University of Science and Technology; Cho, Hyun-Woong, Pohang
University of Science and Technology; Song, Woo-Jin, Pohang University of Science and Technology

Kinematic Design and System Implementation of Jumping Robot Legs.....592
Kim, Myeong-Jin, Daegu Gyeonbuk Institute of Science and Technology; Yun, Dongwon, Daegu Gyeongbuk
Institute of Science and Technology (DGIST)

The Effect of Folding on Motion Flapping Wing Aero Vehicle.....597
Kim, Do Young, Daegu Gyeonbuk Institute of Science and Technology; Yun, Dongwon, Daegu Gyeongbuk
Institute of Science and Technology (DGIST)



Poster Session: F4B-P Rm#323B/ Lobby

Friday, 17 Nov, 4:30 pm - 5:40 pm

F4B-P: Poster

Chair: Minsik Lee, Hanyang University, Korea

F4B-P. 1

F4B-P.2

F4B-P.3

F4B-P. 4

F4B-P.5

F4B-P.6

Deep Reinforcement Learning Algorithms for Steering a Underactuated Ship.....602
Le, Tuyen, Kyunghee University; Abu, Layek, Kyunghee University; Ngo, Vien, Queens University Belfast;
Chung, TaeChoong, Artificial Intelligence Lab, Dept. of Computer Engineering, Kyung

Robot Programming by Demonstration of Multiple Tasks within a Common Environment.....608
Alizadeh, Tohid, Nazarbayev University; Saduanov, Batyrkhan, Nazarbayev University

Information Fusion of Stock Prices and Sentiment in Social Media Using Granger Causality.....614
Park, Jintak, University of Calgary; Leung, Henry, University of Calgary; Ma, King, University of Calgary

Image-Based Multi-Target Tracking Using a Multi-Layer Particle Filter and Extended EM Clustering
Buyer, Johannes, Heilbronn University; Vollert, Martin, Heilbronn University; Kocsis, Mihai, Heilbronn

University; SuBmann, Nico, Heilbronn University; Zollner, Raoul, Heilbronn University

A Non-Parametric Inference Technique for Shape Boundaries in Noisy Point Clouds.....626
Ozgen, Selim, Karlsruhe Institute of Technology; Faion, Florian, Karlsruhe Institute of Technology; Zea,
Antonio, Karlsruhe Institute of Technology; Hanebeck, Uwe D., Karlsruhe Institute of Technology [KIT)

Robotic Autonomous Exploration SLAM Using Combination of Kinect and Laser Scanner.....632
Sun, Xudong, Shijiazhuang Tiedao University, Shijiaz; Sun, Fuchun, Tsinghua University; Wang, Bin, Beijing
Little wheel robot Co; Yin, Jiangin, Beijing University of Posts and Telecommunications; Xiao, Qinghua, China

University of Mining and Technology

620



Poster Session: F4C-P Rm#324/ Lobby Friday, 17 Nov, 4:30 pm - 5:40 pm

F4C-P: Poster

Chair: Songhwai Oh, Seoul National University, Korea

F4C-P.1

F4C-P.2

F4C-P.3

F4C-P. 4

F4C-P.5

F4C-P.6

F4C-P.7

F4C-P.8

F4C-P.9

Extended Object Tracking Using IMM Approach for a Real-World Vehicle Sensor Fusion System.....638
Yuan, Ting, MBRDNA Inc.

Graph Based Cooperative Localization Using Symmetric Measurement Equations and Dedicated
Short Range Communication.....644

Gulati, Dhiraj, fortiss GmbH; Zhang, Feihu, Northwestern Polytechnical University; Clarke, Daniel Stephen,
Cranfield University; Knoll, Alois, Tech. Univ. Muenchen TUM

An Integrated UAV Navigation System Based on Geo-Registered 3D Point Cloud.....650
Zhang, Shuai, Southern University of Science and Technology; Wang, Shuaijun, Southern University of Science
and Technology; Li, Chengyang, Southern University of Science and Technology University; Liu, Guocheng,

South University of Science and Technology of China; Hao, Qi, Southern University of Science and Technology

Fast Point Cloud Segmentation Based on Flood-Fill Algorithm.....656
Chu, Phuong Minh, Dongguk University-Seoul; Cho, Seoungjae, Dongguk University-Seoul; Park, Yongwoon,
Aency for Defense Development; Cho, Kyungeun, Dongguk University

Conceptual Design of a Fail-Safe 4-Wheeled Rover for Lunar Exploration.....N/A
Seo, Mingyo, Korea Institute of Science and Technology; Park, Beom-joon, Korea Institute of Science and

Technology; Lee, Woosub, Korea Institute of Science and Technology

F-Formation Based Navigation Planner for a Mobile Servant Robot.....660
You, Sujeong, Korea Institute of Industrial Technology; Ji, Sang Hoon, Korea Institute of Industrial Technology

Development of a Passive Standing-Up Assistance Device for the Elderly.....N/A
Song, Jiyeon, Korea Institute of Science and Technology; Kim, Seung-Won, Seoul National University; Choi,
Dong-Eun, Korea Institute of Science and Technology; Bae, Gang-Tae, Korea University; Lee, Woosub, Korea

Institute of Science and Technology; Kang, Sungchul, Korea Inst. of Science & Technology

Development of Teleoperated Robot System for Manipulation of the Epiduroscopic Catheter for
Spine Intervention.....N/A

Kim, Chunwoo, Korea Institute of Science and Technology [KIST); Goh, Gyeong Wan, Korea Institute of Science
and Technology; Kang, Sungchul, Korea Inst. of Science & Technology

Human Skeleton Tracking with Gaussian Process-Based Filtering.....N/A
An, Byungchul, Korea Inst. of Science & Technology; Kang, Sungchul, Korea Inst. of Science & Technology





