IS&T International Symposium
on Electronic Imaging Science
and Technology 2019

Intelligent Robotics and Industrial
Applications using Computer Vision 2019

Burlingame, California, USA
13 -17 January 2019

Editors:

Henry Ngan
Kurt Niel
Juha Roning

ISBN: 978-1-7138-1343-9



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2019) by Society for Imaging Science & Technology
All rights reserved.

Printed with permission by Curran Associates, Inc. (2020)

For permission requests, please contact Society for Imaging Science & Technology
at the address below.

Society for Imaging Science & Technology
7003 Kilworth Lane

Springfield, Virginia 22151

USA

Phone: 703-642-9090
Fax: 703-642-9094

info@imaging.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web: www.proceedings.com


http://www.proceedings.com/
mailto:info@imaging.org

TABLE OF CONTENTS

LASER QUADRAT AND PHOTOGRAMMETRY BASED AUTONOMOUS CORAL REEF
MAPPING OCEAN ROBOT ...ttt b et b bbbt b ettt r et n s 1
Sidhant Gupta, Thanh Tung Bui, King Shan Lui, Edmund Lam

MULTIMODAL LOCALIZATION FOR AUTONOMOUS AGENTS......coiiieiieinenieee e 6
Robert Relyea, Darshan Ramesh Bhanushali, Abhishek Vashist, Amlan Ganguly, Andres
Kwasinski, Michael Kuhl, Ray Ptucha

AUTOMATIC ESTIMATION OF THE POSITION AND ORIENTATION OF THE DRILL TO
BE GRASPED AND MANIPULATED BY THE DISASTER RESPONSE ROBOT BASED ON
ANALYZING DEPTH CAMERA INFORMATION ......ioiii it iiie ettt sttt et e st e e e ste e sbe e aneesnneas 13
Keishi Nishikawa, Jun Ohya, Hiroyuki Ogata, Kenji Hashimoto, Takashi Matsuzawa, Asaki
Imai, Shunsuke Kimura, Atsuo Takanishi

AUTOMATED OPTICAL INSPECTION FOR ABNORMAL-SHAPED PACKAGES.........ccccovviiiniiiiinns 19
Wei Lin, Chang-Tao Hsu, Chi-Chun Chang, Jen-Hui Chuang

FOREGROUND-AWARE STATISTICAL MODELS FOR BACKGROUND ESTIMATION .......ccccccevennee. 23
Edgar Bernal, Qun Li

CHANGE DETECTION IN CADASTRAL 3D MODELS AND POINT CLOUDS AND ITS USE
FOR IMPROVED TEXTURING.......coeitittttititeirietees ettt bbbttt bbbt 28
Sander Klomp, Bas Boom, Thijs van Lankveld, Peter de With

SELECTION OF CONSTRUCTION WASTE USING SENSOR FUSION ......ccccooiiiiiniiineeieeeese e 34
Masaya Nyumura, Yue Bao

EXPLORING VARIANTS OF FULLY CONVOLUTIONAL NETWORKS WITH LOCAL AND
GLOBAL CONTEXTS IN SEMANTIC SEGMENTATION PROBLEM.......ccccooeiiiiiiieinieeesisiee s, 39
Dong-won Shin, Jun-Yong Park, Chan-Young Sohn, Yo-Sung Ho

ECDNET: EFFICIENT SIAMESE CONVOLUTIONAL NETWORK FOR REAL-TIME SMALL
OBJECT CHANGE DETECTION FROM GROUND VEHICLES ........cccoviiiiiiiice e 45
Sander Klomp, Dennis van de Wouw, and Peter de With

PEOPLE RECOGNITION AND POSITION MEASUREMENT IN WORKPLACE BY FISHEYE
A E R A . 51
Haike Guan, Makoto Shinnishi

OPTICAL SYSTEM FOR INDUSTRIAL CAMERA THAT ACHIEVES BOTH CLOSE
MINIMUM OBJECT DISTANCE AND HIGH RESOLUTION .....coviiiie ettt 57
Yoshifumi Sudoh

INVESTIGATING CAMERA CALIBRATION METHODS FOR NATURALISTIC DRIVING

STUDIES ..ottt ettt sttt e s e s e se et e s Ee e R e e R e e Re e st e e et e e Rt eRe e R e e Re e R e et et e nRe Rt nReeReen e e e e teneenrenre e 61
Jeffrey Paone, Thomas Karnowski, Deniz Aykac, Regina Ferrell, Jim Goddard, Austin
Albright

APPLICATION OF SEMANTIC SEGMENTATION FOR AN AUTONOMOUS RAIL
TAMPING ASSISTANCE SYSTEM ....oiiiiciiiitiiiie ettt ettt e bt e st sesessese e nnnnes 69
Gerald Zauner, Tobias Mueller, Andreas Theiss, Martin Buerger, Florian Auer



HAZMAT LABEL RECOGNITION AND LOCALIZATION FOR RESCUE ROBOTS IN

DISASTER SCENARIOS ..ottt sttt ettt ettt b ettt b et s e e et et e st s te et se e naere e ee 74
Raimund Edlinger, Gerald Zauner, Michael Zauner

IMPROVED 3D SCENE MODELING FOR IMAGE REGISTRATION IN CHANGE

] I T L OSSPSR 79
Sjors van Riel, Dennis van de Wouw, Peter de With

SINGLE SHOT APPEARANCE MODEL (SSAM) FOR MULTI-TARGET TRACKING. .........ccccovririnnne. 85
Mohib Ullah, Habib Ullah, Faouzi Alaya Cheikh

Author Index





