
P
R
O
C
EED

IN
G
S

Intelligent Robotics and Industrial Applications using 
Computer Vision 2021

Editors: Kurt Niel, Upper Austria University of Applied Sciences (Austria), 
Juha Röning, University of Oulu (Finland)

These papers represent the program of Electronic Imaging 2021, held online 11–28 January 2021.

Copyright 2021

Society for Imaging Science and Technology
7003 Kilworth Lane • Springfield, VA 22151 USA

703/642-9090; 703/642-9094 fax
info@imaging.org; www.imaging.org

All rights reserved. These proceedings, or parts thereof, may not be reproduced in any form without the written permission of the Society.

ISSN 2470-1173
https://doi.org/10.2352/ISSN.2470-1173.2021.6.IRIACV-A06  

Manuscripts are reproduced from PDFs as submitted and approved by authors; no editorial changes have been made.

11–28 January 2021 • Online

IS&T International Symposium on Electronic Imaging 2021
Intelligent Robotics and Industrial Applications using Computer Vision 2021

A06-1

https://doi.org/10.2352/ISSN.2470-1173.2021.6.IRIACV-A06
© 2021, Society for Imaging Science and Technology



Paper authors listed as of 1 January 2021; 
refer to manuscript for final authors.  Titles 
that are not listed with the proceedings files 
were presentation-only.

Conference Chairs: Kurt Niel, Upper Austria 
University of Applied Sciences (Austria); and 
Juha Röning, University of Oulu (Finland) 

Program Committee: Philip Bingham, Oak 
Ridge National Laboratory (United States); 
Ewald Fauster, Montan Universitat Leoben 
(Austria); Steven Floeder, 3M Company (United 
States); David Fofi, University de Bourgogne 
(France); Shaun Gleason, Oak Ridge National 
Laboratory (United States); B. Keith Jenkins, The 
University of Southern California (United States); 
Olivier Laligant, University de Bourgogne 
(France); Edmund Lam, The University of Hong 
Kong (Hong Kong); Dah-Jye Lee, Brigham 
Young University (United States); Junning 
Li, Keck School of Medicine, University of 
Southern California (United States); Wei Liu, The 
University of Sheffield (United Kingdom); Charles 
McPherson, Draper Laboratory (United States); 
Fabrice Meriaudeau, University de Bourgogne 
(France); Henry Y.T. Ngan, ENPS Hong Kong 
(China); Lucas Paletta, JOANNEUM Research 
Forschungsgesellschaft mbH (Austria); Vincent 
Paquit, Oak Ridge National Laboratory (United 
States); Daniel Raviv, Florida Atlantic University 
(United States); Hamed Sari-Sarraf, Texas 
Tech University (United States); Ralph Seulin, 
University de Bourgogne (France); Christophe 
Stolz, University de Bourgogne (France); Svorad 
Štolc, AIT Austrian Institute of Technology 
GmbH (Austria); Bernard Theisen, US Army 
Tank Automotive Research, Development and 
Engineering Center (United States); Sreenath 
Rao Vantaram, Apple Inc. (United States); 
Seung-Chul Yoon, United States Department of 
Agriculture Agricultural Research Service (United 
States); Gerald Zauner, FH OÖ– Forschungs & 
Entwicklungs GmbH (Austria); and Dili Zhang, 
Monotype Imaging (United States)

Intelligent Robotics and Industrial Applications 
using Computer Vision 2021
Conference overview
This conference brings together real-world practitioners and researchers in intelligent robots 
and computer vision to share recent applications and developments. Topics of interest in-
clude the integration of imaging sensors supporting hardware, computers, and algorithms for 
intelligent robots, manufacturing inspection, characterization, and/or control.

The decreased cost of computational power and vision sensors has motivated the rapid 
proliferation of machine vision technology in a variety of industries, including aluminum, 
automotive, forest products, textiles, glass, steel, metal casting, aircraft, chemicals, food, 
fishing, agriculture, archaeological products, medical products, artistic products, etc. Other 
industries, such as semiconductor and electronics manufacturing, have been employing 
machine vision technology for several decades. Machine vision supporting handling robots 
is another main topic. With respect to intelligent robotics another approach is sensor fusion – 
combining multi-modal sensors in audio, location, image and video data for signal process-
ing, machine learning and computer vision, and additionally other 3D capturing devices.

There is a need of accurate, fast, and robust detection of objects and their position in space. 
Their surface, the background, and illumination is uncontrolled; in most cases the objects 
of interest are within a bulk of many others. For both new and existing industrial users of 
machine vision, there are numerous innovative methods to improve productivity, quality, 
and compliance with product standards. There are several broad problem areas that have 
received significant attention in recent years. For example, some industries are collecting 
enormous amounts of image data from product monitoring systems. New and efficient 
methods are required to extract insight and to perform process diagnostics based on this 
historical record. Regarding the physical scale of the measurements, microscopy techniques 
are nearing resolution limits in fields such as semiconductors, biology, and other nano-scale 
technologies. Techniques such as resolution enhancement, model-based methods, and sta-
tistical imaging may provide the means to extend these systems beyond current capabilities. 
Furthermore, obtaining real-time and robust measurements in-line or at-line in harsh industrial 
environments is a challenge for machine vision researchers, especially when the manufac-
turer cannot make significant changes to their facility or process.
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