2021 4th International Conference
on Artificial Intelligence for
Industries (Al41 2021)

Virtual Conference
20-22 September 2021

.O IE E E |EEE Catalog Number: CFP21061-POD
° ISBN: 978-1-6654-3411-9



Copyright © 2021 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This Is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP21061-POD
ISBN (Print-On-Demand): 978-1-6654-3411-9
ISBN (Online): 978-1-6654-3410-2

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

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings



2021 4th International
Conference on Artificial

Intelligence for Industries
(AI4I)

Al4l 2021

Table of Contents

Message from the General Co-Chairs iX.................cii
Message from the Program Co-Chairs Xi...............ooooiiiiiiiiiiiii
Organizing Committee Xil.............ooooiiiiiiiiiiiiii e
KEYNOtES XIIL......uuuiiiiiiiiiiie e

Surveillance and Robotics

Structure-Borne and Air-Borne Sound Data for Condition Monitoring Applications 1.......................
Stephan Matzka (Hochschule fiir Technik und Wirtschaft Berlin,
Germany), Johannes Pilz (Hochschule fiir Technik und Wirtschaft Berlin,
Germany), and Andreas Franke (Hochschule fiir Technik und Wirtschaft
Berlin, Germany)

Enhancing Feature Selection in Single Shot Robot Learning by Using Multi-Modal Inputs 5..............
Christian Groth (Hof University)

Planning of Curvature-Optimal Smooth Paths for Industrial Robots Using Neural Networks .10......
Benjamin Kaiser (Institute for Control Engineering of Machine Tools
and Manufacturing Units, University of Stuttgart) and Alexander Verl
(Institute for Control Engineering of Machine Tools and Manufacturing
Units, University of Stuttgart)

Traffic Sign Detection and Recognition using Deep Learning 16.............cccoooiiiiiiiiiiiinniiiiiineeiiiinnn..
Rudri Oza (California State University Northridge, California),
Angelina Geisen (California State University Northridge, California),
and Taehyung Wang (California State University Northridge, California)

Towards Scalable Abnormal Behavior Detection in Automated Surveillance 21................cccccccen..
Tunc Alkanat (Eindhoven University of Technology, The Netherlands),
Herman G.]. Groot (Eindhoven University of Technology, The
Netherlands), Matthijs Zwemer (Eindhoven University of Technology, The
Netherlands), Egor Bondarev (Eindhoven University of Technology, The
Netherlands), and Peter H.N. de With (Eindhoven University of
Technology, The Netherlands)



Neural Networks and Prediction

When to Message: Investigating User Response Prediction with Machine Learning for
Advertisement Emails 25................ooi

Bitter Christian (Chair for Technologies and Management of Digital

Transformation, University of Wuppertal, Germany), Tercan Hasan (Chair

for Technologies and Management of Digital Transformation, University

of Wuppertal, Germany), Meisen Tobias (Chair for Technologies and

Management of Digital Transformation, University of Wuppertal,

Germany), Bodnar Todd (Breinify Inc., USA), and Meisen Philipp

(Breinify Inc., USA)

Forecasting of Volatile Assets using Artificial Swarm Intelligence 30.................ccooooeiiiiiiiiiiiinnnn.l.
Louis Rosenberg (Unanimous Al, USA), Gregg Willcox (Unanimous Al,
USA), Martti Palosuo (University of Cambridge, UK), and Ganesh Mani
(Carnegie Mellon University, USA)

Developing Hierarchies for Image Classification Model Evaluation 34.............................
Sami Wood (Virginia Tech), Evin Lanus (Virginia Tech), Daniel D. Doyle
(Virginia Tech), Jeremy Ogorzalek (Virginia Tech), Christopher T.
Franck (Virginia Tech), and Laura Freeman (Virginia tech)

A Greedy Heuristic for Cluster Editing with Vertex Splitting 38.............ccccooiiiiiiiii
Faisal N. Abu-Khzam (Lebanese American University, Lebanon), Joseph R.
Barr (Acronis SCS, USA), Amin Fakhereldine (Lebanese American
University, Lebanon), and Peter Shaw (Nanjing Uni of Information
Science and Technology, China)

Network Compression via Cooperative Architecture Search and Distillation 42.............................
Fanghui Xue (University of California, Irvine, USA) and Jack Xin
(University of California, Irvine, USA)

Deep Learning and Reinforcement Learning

A System to Automatically Classify LIDAR for use Within RF Propagation Modelling 44...............
Justin Worsey (University of Bristol, UK), Simon Armour (University of
Bristol, UK), lan Hindmarch (University of Bristol, UK), and Dave Bull
(University of Bristol, UK)
Deep Learning-Based Non-Intrusive Detection of Instabilities in Formulated Liquids 48§.................
Maurizio De Micco (University of Naples Federico 11, Italy), Diego
Gragnaniello (University of Naples Federico 11, Italy), Fabio
Zonfrilli (The Procter and Gamble Company, Brussels Innovation Center,
Belgium), Massimiliano M. Villone (University of Naples Federico II,
Italy), Giovanni Poggi (University of Naples Federico I1, Italy),
Luisa Verdoliva (University of Naples Federico 11, Italy), and
Vincenzo Guida (The Procter and Gamble Company, Brussels Innovation
Center, Belgium)

Deep Learning in Remote Sensing: An Application to Detect Snow and Water in Construction
SIES D2 i
Hamidur Rahman (Milardalen University, Sweden), Mobyen Uddin Ahmed
(Mdlardalen University, Sweden), Shahina Begum (Mdlardalen University,
Sweden), Mats Fridberg (Milardalen University, Sweden), and Adam
Hoflin (Milardalen University, Sweden)

vi



Generating Reinforcement Learning Environments for Industrial Communication Protocols 57.......
Akos Csiszar (University of Stuttgart, Germany), Viktor Krimstein
(University of Stuttgart, Germany), Justus Bogner (University of
Stuttgart, Germany), and Alexander Verl (University of Stuttgart,
Germany)

Calculating the Topological Resilience of Supply Chain Networks Using Quantum Hopfield
INeUral NetWOTKS 0. ... e
Nahed Abdelgaber (Bradley University, Peoria, Illinois, USA) and Chris
Christos Nikolopoulos (Bradley University, Peoria, Illinois, USA)

Monitoring Indoor and Outdoor Environments

Estimating Multi-Point Indoor Temperature from Different Season Data Based on
Correlation-Based Two-Step Learning 03................ooouiiiiiiiiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeeee

Keisuke Tsunoda (NTT Smart Data Science Center, Japan), Midori Kodama

(NTT Smart Data Science Center, Japan), Naoki Arai (NTT Smart Data

Science Center, Japan), Souraro Maejima (NTT Smart Data Science

Center, Japan), and Kazuaki Obana (NTT Smart Data Science Center,

Japan)
Prediction of Unsteady Indoor-Temperature with Few Pattern Data Learning and Prediction
Model Selection Based on Feature Contribution 69..................uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiis

Sotaro Maejima (NTT Smart Data Science Center, Nippon Telegraph and

Telephone Corporation, Japan), Keisuke Tsunoda (NTT Smart Data Science

Center, Nippon Telegraph and Telephone Corporation, Japan), Midori

Kodama (NTT Smart Data Science Center, Nippon Telegraph and Telephone

Corporation, Japan), Naoki Arai (NTT Smart Data Science Center, Nippon

Telegraph and Telephone Corporation, Japan), and Kazuaki Obana (NTT

Smart Data Science Center, Nippon Telegraph and Telephone Corporation,

Japan)

A SHAP Value-Based Approach to Stock Price Evaluation of Manufacturing Companies 75............
Yukari Shirota (Gakushuin University, Japan), Mima Fujimaki (Gakushuin
University, Japan), Emi Tsujiura (Gakushuin University, Japan),
Michiya Morita (Gakushuin University, Japan), and Jose Antonio
Dominguez Machuca (University of Seville, Spain)

Design and Implementation of Edge Computing for Detection on Embedded Electromobility 79.....
Ching-Lung Su (National Yunlin University of Science and Technology),
Wen-Cheng Lai (National Yunlin University of Science and Technology,
Taiwan R.O.C.), Jun-Yun Wu (National Yunlin University of Science and
Technology), and Pin-Yi Wang (National Yunlin University of Science
and Technology)

Explainable Artificial Intelligence

Explainable Machine Learning to Improve Assembly Line Automation 81...............cccccceeeiiiiiiiin,
Sharmin Sultana Sheuly (Malardalen University, Sweden), Mobyen Uddin
Ahmed (Miladalen university, Sweden), Shahina Begum (Mdladalen
university, Sweden), and Michael Osbakk (GKN ePowertrain, Sweden)

vii



Explainable Artificial Intelligence for Predictive Maintenance Applications using a Local

Surrogate Model Bh...........iiiiiiiiiii e
Andrea Torcianti (Hochschule fiir Technik und Wirtschaft Berlin,
Germany) and Stephan Matzka (Hochschule fiir Technik und Wirtschaft
Berlin, Germany)

Efficient Binary Static Code Data Flow Analysis Using Unsupervised Learning 89.........................
James Obert (Sandia National Labs, USA) and Tim Loffredo (Sandia
National Labs, USA)

Modeling and Generating Marketplace Activities with PROV-DM 91............................................
Belfrit Victor Batlajery (University of Exeter, UK)

Author Index 95. . . ... ..

viii





