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41st COMPUTERS AND INFORMATION IN ENGINEERING CONFERENCE (CIE)

AMS: Advanced Modeling and Simulation (AMS General)
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A Single-Card GPU Implementation of Peridynamics
John D. Bartlett and Duane Storti
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Fast Two-Scale Analysis via Clustering
Chongxi Yuan and Xingchen Liu
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Isogeometric Shape Optimization for Design Dependent Loads
Arkaprabho Pal and Sourav Rakshit
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Development of Line-to-Line Contact Formulation for Continuum Beams
Babak Bozorgmehri, Marko K. Matikainen, and Aki Mikkola
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AMS: Computational Multiphysics Applications
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Coupled Electromagnetic and Thermoelastic Response of Conductive Materials Under 
Mechanical Loading and High Current Pulse Conditions

J. G. Michopoulos, A. P. Iliopoulos, J. C. Steuben, N. A. Apetre, S. Douglass, A. G. Lynn, 
and R. L. Cairns, III
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AMS: Inverse Problems in Science and Engineering
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Towards a Building Techniques of a BREP Model Starting From a Meshed Surface
Nessrine Elloumi, Aicha Ben Makhlouf, Borhen Louhichi, and Dominique Deneux
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AMS: Material Characterization Methods and Applications
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The Importance of the Mode II Term on the Analysis of Angled Cracks in Unidirectional Carbon 
Fiber Composites

Jacob Biddlecom and Garrett J. Pataky
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AMS: Uncertainty Quantification in Simulation and Model Verification & Validation
DETC2021-70828����������������������������������������������������������������������������������������������������������������������������������������

Scalable3-BO: Big Data Meets HPC - A Scalable Asynchronous Parallel High-Dimensional 
Bayesian Optimization Framework on Supercomputers

Anh Tran
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AMS/CAPPD: Digital Twin: Advanced Human Modeling and Simulation
DETC2021-71376����������������������������������������������������������������������������������������������������������������������������������������

Optimized Torque Assistance During Walking With an Idealized Hip Exoskeleton
Neethan Ratnakumar and Xianlian Zhou
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DETC2021-71818����������������������������������������������������������������������������������������������������������������������������������������

Design Human-Robot Collaborative Lifting Task Using Optimization
Asif Arefeen and Yujiang Xiang
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CAPPD: Computational Fabrication for Product Design and Development

DETC2021-67811����������������������������������������������������������������������������������������������������������������������������������������

Computational Design and 3D Weaving of 2D-Printable Conformal Flexible Electronics Using 
Harmonic Foliation Theory

Qian Ye, Yang Guo, Xianfeng David Gu, and Shikui Chen
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Functionally Graded Non-Periodic Cellular Structure Design Using a Surrogate Model-Based 
Optimization Scheme

Jun Wang and Jida Huang
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CAPPD: Computer-Aided Product and Process Development (CAPPD General)
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Testing and Validation of a Custom CAD Tool to Support Design for Manufacturing:  
An Experimental Study

Apurva Patel, Joshua D. Summers, Akash Patel, James L. Mathieson, Michael P. Sbarra, and 
Joshua Ortiz
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Computationally Assisted Retrieval and Reuse of 3D Solid Models and Assembly Work 
Instructions

Rahul Sharan Renu and Gregory Mocko
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Calibration of Parallel Kinematic Machine Based on Stewart Platform – A Literature Review
Sourabh Karmakar, Apurva Patel, and Cameron J. Turner
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Evolutionary Grasp Planning for Sheet Metal Parts With Multi-Type Grippers
Jicmat Ali Tribaldos and Chiradeep Sen
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Fast, Accurate, and Automated 3D Reconstruction Using a Depth Camera Mounted on  
an Industrial Robot

Rishi Malhan, Rex Jomy Joseph, Prahar M. Bhatt, Brual Shah, and Satyandra K. Gupta

V002T02A017

CAPPD: Digital Human Modelling for Design and Manufacturing
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Identify Finger Rotation Angles With ArUco Markers and Action Cameras
Tianyun Yuan, Yu (Wolf) Song, Gerald A. Kraan, and Richard H. M. Goossens
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Neurocognitive Effects of Incentivizing Students to Improve Performance Through Repeat 
Attempts in Design Settings

Devanshi Shah, Elisabeth Kames, and Beshoy Morkos
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CAPPD: Human-In-the Loop for Product Design, Training, and Manufacturing
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Fatigue Detection for Human Aware Adaptation in Human-Robot Collaboration
Rakesh Suresh Kumar, Sri Sadhan Jujjavarapu, Lung Hao Lee, and Ehsan T. Esfahani
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The Human Error and Functional Failure Reasoning Framework: How Does It Scale?
Lukman Irshad, H. Onan Demirel, and Irem Y. Tumer
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CAPPD: Product and Process Design Automation for Industry 4.0

DETC2021-68237����������������������������������������������������������������������������������������������������������������������������������������

Finding Features of Positioning Error for Large Industrial Robots Based on Convolutional  
Neural Network

Daiki Kato, Kenya Yoshitugu, Naoki Maeda, Toshiki Hirogaki, Eiichi Aoyama,  
and Kenichi Takahashi
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CIE: Artificial Intelligence and Machine Learning in Design and Manufacturing
DETC2021-67406����������������������������������������������������������������������������������������������������������������������������������������

Multi-Sensor Data Fusion for Rotating Machinery Fault Diagnosis Using Residual Convolutional 
Neural Network

Tingli Xie, Xufeng Huang, and Seung-Kyum Choi
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DETC2021-67627����������������������������������������������������������������������������������������������������������������������������������������

Learning to Improve Performance During Non-Repetitive Tasks Performed by Robots
Yeo Jung Yoon and Satyandra K. Gupta
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Intelligent Design Prediction Aided by Non-Uniform Parametric Study and Machine Learning in 
Feature Based Product Development

Satchit Ramnath, Jiachen Ma, Jami J. Shah, and Duane Detwiler
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DETC2021-68177����������������������������������������������������������������������������������������������������������������������������������������

Optimal Release Planning Using Machine Learning and Linear Integer Programming for Ideas in 
a Crowdsourcing Platform

Nour J. Absi-Halabi and Ali A. Yassine
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DETC2021-68487����������������������������������������������������������������������������������������������������������������������������������������

Evolutionary Discrete Multi-Material Topology Optimization Using CNN-Based Simulation 
Without Labeled Training Data

Xingtong Yang, Ming Li, Liangchao Zhu, and Weidong Zhong
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Data-Driven Design-by-Analogy: State of the Art
Shuo Jiang, Jie Hu, and Jianxi Luo
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Segmentation of Additive Manufacturing Defects Using U-Net
Vivian Wen Hui Wong, Max Ferguson, Kincho H. Law, Yung-Tsun Tina Lee,  
and Paul Witherell
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In-Situ Laser-Based Process Monitoring and In-Plane Surface Anomaly Identification for Additive 
Manufacturing Using Point Cloud and Machine Learning

Jiaqi Lyu, Javid Akhavan Taheri Boroujeni, and Souran Manoochehri
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Hybrid Modeling of Melt Pool Geometry in Additive Manufacturing Using Neural Networks
Kevontrez Jones, Zhuo Yang, Ho Yeung, Paul Witherell, and Yan Lu
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DETC2021-71853����������������������������������������������������������������������������������������������������������������������������������������

Design Form and Function Prediction From a Single Image
Kristen M. Edwards, Vaishnavi L. Addala, and Faez Ahmed
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DETC2021-72099����������������������������������������������������������������������������������������������������������������������������������������

Deep Learning-Based Surrogate Modeling via Physics-Informed Artificial Image (PIAI) for 
Strongly Coupled Multidisciplinary Engineering Systems

Sungkun Hwang and Seung-Kyum Choi
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DETC2021-72149����������������������������������������������������������������������������������������������������������������������������������������

Sketch-Based Mechanism Simulation Using Machine Learning
Anar Nurizada and Anurag Purwar

V002T02A034

CIE: Cybersecurity in Design and Manufacturing

DETC2021-72023����������������������������������������������������������������������������������������������������������������������������������������

A Blockchain-Enabled Approach for Online Stream Sensor Data Protection in Cyber-Physical 
Manufacturing Systems

Zhangyue Shi, Chenang Liu, Chen Kan, Wenmeng Tian, and Yang Chen
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CIE: Design, Simulation, and Optimization for Additive Manufacturing
DETC2021-68785����������������������������������������������������������������������������������������������������������������������������������������

Topology Optimization of Self-Supported Enclosed Voids for Additive Manufacturing
Cunfu Wang
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Prediction of Melt Pool Geometry Using Deep Neural Networks
Fahad Ali Milaat, Zhuo Yang, Hyunwoong Ko, and Albert T. Jones
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Generation of Continuous Toolpaths for Additive Manufacturing Using Implicit Slicing
J. C. Steuben, J. G. Michopoulos, and A. P. Iliopoulos
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An Algorithm for Partitioning Objects Into a Cube Skeleton and Segmented Shell Covers for 
Parallelized Additive Manufacturing

Wilson Li, Thomas Poozhikala, and Mahmoud Dinar
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Strut Diameter Uncertainty Prediction by Deep Neural Network for Additively Manufactured 
Lattice Structures

Recep M. Gorguluarslan, Gorkem Can Ates, O. Utku Gungor, and Yusuf Yamaner
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Assessment of the Run-Out of an Intervertebral Cervical Cage Fabricated by Additive 
Manufacturing Using Electron Beam Melting

Filippo Cucinotta, Rosalia Mineo, Marcello Raffaele, and Fabio Salmeri
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Enabling Multi-Robot Cooperative Additive Manufacturing: Centralized vs. Decentralized 
Approaches

Saivipulteja Elagandula, Laxmi Poudel, Wenchao Zhou, and Zhenghui Sha

V002T02A042
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Design 3D Printed Coils for WPT
Jun Xu, E. (Zjenja) L. Doubrovski, Jo M. P. Geraedts, and Yu (Wolf) Song
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Classification of Dimensional Deviation in Additive Manufacturing LPBF Process for AlSi10Mg 
Alloy According to ISO 286 and ANSI B4.2

Sabrine Ben Amor, Floriane Zongo, Borhen Louhichi, Vladimir Brailovski, and Antoine Tahan
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Using Unsupervised Learning for Regulating Deposition Speed During Robotic Wire Arc Additive 
Manufacturing

Ashish Kulkarni, Prahar M. Bhatt, Alec Kanyuck, and Satyandra K. Gupta
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Two-Scale Topology Optimization With Parameterized Cellular Structures
Sina Rastegarzadeh, Jun Wang, and Jida Huang
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SEIKM: Complex Systems Engineering and Design

DETC2021-67788����������������������������������������������������������������������������������������������������������������������������������������

Learning From Insects to Increase Multi-Agent System Resilience: Functional Decomposition 
and Transfer to Support Biologically Inspired Design

Isabella V. Hernandez, Bryan C. Watson, Marc Weissburg, and Bert Bras
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System Design Priority Order Considering Uncertainty in Early Stages
Takumi Kuroyanagi, Shuho Yamada, Shigeki Hiramatsu, Hiroshi Unesaki, Shuichi Kondo,  
and Kazuhiro Aoyama
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The Bus Factor in Conceptual System Design: Protecting a Design Process Against Major 
Regional and World Events

Douglas L. Van Bossuyt and Ryan M. Arlitt
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SEIKM: Design Informatics
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Genetic Algorithm-Based Clustering Method to Formulate Standard Specifications for Merchant 
Ship Preliminary Design

Chenwei Gui, Ranyi Zeng, Kenji Takahashi, Naoki Herai, and Kazuhiro Aoyama
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Fuzzy Evaluation of Kansei Attributes Using Convolutional Neural Networks
Wei Jiang, Kai Zhang, Wu Zhao, and Xin Guo
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