
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP22RAM-POD 
978-1-6654-2433-2 

2022 Annual Reliability and 
Maintainability Symposium 
(RAMS 2022) 

Tucson, Arizona, USA 
24-27 January 2022 



 
 
 
 
 
 
 
Copyright © 2022 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:   CFP22RAM-POD 
ISBN (Print-On-Demand):  978-1-6654-2433-2 
ISBN (Online):   978-1-6654-2432-5 
ISSN:                            0149-144X 
   
         
 
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 
 

 
 



TABLE OF CONTENTS 
 
Dynamic k-out-of-n System Reliability under Uncertain Conditions .................................................................. 1 

Aliakbar Eslami Baladeh, Sharareh Taghipour 

System Safety Enhancement using Fault Tree Models ........................................................................................ 7 
Manju Maheve, Sridhar Hariram 

Reliability-Based Decision Methodology for Stress-Strength Optimization of Machine Components .............. 11 
Marco Arndt, Martin Dazer, Bernd Bertsche 

Joint Optimization of Reliability, Warranty and Price for a Product Family ..................................................... 17 
Xinyang Liu, Pingfeng Wang 

Availability Analysis of Photovoltaic System Concepts to Derive Reliability Requirements for 
Inverter(s) ........................................................................................................................................................... 23 

Kim Hintz, Martin Diesch, Martin Dazer, Bernd Bertsche 

Predictive Analysis of Fluid-Hammer Effect on LNG Regasification System Pipeline Network ...................... 30 
Ajinkya Zalkikar, Bimal Nepal, Hazlina Husin, Om Yadav, Amarnath Banerjee 

Improving the Reliability of a Critical Pump by Reducing Resonance using Four Methodologies. .................. 36 
Matthew Aladesaye, Priscilla Aladesaye, Lukasz Stepien, Mark Elverd 

Two-Stage Degradation Modeling Combined with Machine Learning for Steel Rebar Degradation 
Prediction ........................................................................................................................................................... 43 

Jian Zhou, David. W. Coit, Hani Nassif, Zhanhang Li 

Explainable AI for RAMS .................................................................................................................................. 50 
Navid Zaman, Evan Apostolou, Yan Li, Ken Oister 

Using Natural Language Processing for Aftermarket Text to Increase Accuracy and Efficiency ...................... 57 
Derek Hollingshead, Carol Parendo, Priya Peter 

Fault Detection Utilizing Deep Learning for Long-Sequence Time Series Classification ................................. 62 
Yunwei Hu, Guneet Sethi 

Predicting the Risk Ranking of the Incidents in Root Cause Analysis Database Through Incident 
Risk Classifier .................................................................................................................................................... 68 

Subhadip Sengupta 

Reliability of Membranes in Heat Exchangers Under Creep Failure Mode ....................................................... 73 
Julio Pulido 

Test Design with Multiple Tests Combined ....................................................................................................... 79 
Jiliang Zhang 

Bayesian Design of a D-Optimal Accelerated Degradation Test Considering Random Effects ........................ 84 
Cesar Ruiz, Edward Pohl, Haitao Liao 

Better Design for Reliability with Fast and Effective Specification Comparison .............................................. 91 
Ewelina Czerlunczakiewicz, Marco Bonato 

Using Agile Principles to Efficiently Execute FMEAs with a Distributed Workforce ...................................... 97 
Andrew W. Todd 



Maintenance Strategy Development for Subsea Cables ................................................................................... 103 
Athanasios J. Kolios 

AIAG VDA and SAE J1739 DFMEA Methods, Similarities, Differences and Impact on the Auto 
Industry ............................................................................................................................................................. 110 

Richard A. Harpster 

Infusing Big Data as Part of a NEW Physics of Failure (PoF) Framework ...................................................... 116 
Anthony Diventi, Bhanu Sood, Prince Kalia, Doug Sheldon 

Quantifying Cybersecurity Risk for NASA Missions ...................................................................................... 123 
Leila Meshkat, Robert L. Miller 

Field Product Reliability Risk Assessment ....................................................................................................... 130 
Jiliang Zhang 

Guided Probabilistic Simulation of Complex Systems Toward Rare and Extreme Events .............................. 136 
Tarannom Parhizkar, Ali Mosleh 

Humans, the Ultimate Backup .......................................................................................................................... 143 
Diana L. Demott 

A Taxonomy to Classify Discrepancy Reports for Space Systems .................................................................. 147 
Naoko Okubo, Yasushi Ueda, Noboru Tonoya, Masafumi Katahira 

DC 6 Through 737 MAX – Identifying Unreliability with In-Service Precursors to Avoid the First 
Crash ................................................................................................................................................................. 153 

Jan B. Smith 

An Effective Prediction Approach for Satellite Probability of Success ........................................................... 159 
Wei Huang, Roy Andrada, Dale Borja, Sabrina Way 

Analytical Modelling and Simulation of DRX Mechanism for Energy Harvesting ......................................... 165 
S. Dharmaraja, Anisha Aggarwal, Kamlesh Naresa 

Analysis of Safety-Critical Cloud Architectures with Multi-Trajectory Simulation ........................................ 170 
Armin Zimmermann, Thomas Hotz, Volker Hädicke, Martin Friebe 

Machine Learning Models for SSD and HDD Reliability Prediction .............................................................. 177 
Riccardo Pinciroli, Lishan Yang, Jacob Alter, Evgenia Smirni 

Data Mining and Machine Learning Methods for Robust Reliability Predictions on Automotive 
Components ...................................................................................................................................................... 184 

Marco Bonato, Murali Krishnamoorthy, Philippe Goge 

Reliability-Aware Requirements Development for Autonomy Software ......................................................... 190 
Leila Meshkat, Gudjon Magnusson, Madeline Diep, Mikael Lindvall 

Leveraging Traditional Design for Reliability Techniques for Artificial Intelligence ..................................... 198 
Benjamin Werner, Benjamin Schumeg 

Quantum Machine Learning for Health State Diagnosis and Prognostics ........................................................ 204 
Gabriel San Martín Silva, Enrique López Droguett 

Reliability Analysis with Partially Observed Information ................................................................................ 211 
Yanwen Xu, Pingfeng Wang 



Quantifying the Impact of Staged Rollout Policies on Software Process and Product Metrics ........................ 217 
Kenan Chen, Zakaria Faddi, Vidhyashree Nagaraju, Lance Fiondella 

A System and Method for Assessing Reliability Improvements of Design Upgrades ..................................... 223 
Bob Gissler, Pankaj Shrivastava 

Implementing Risk Management in a Public Transportation Agency .............................................................. 229 
Paul Franklin, Darius Broughton 

The Importance of Creating a Reliability Network .......................................................................................... 234 
Stephen May 

Sustainable Quality ........................................................................................................................................... 240 
Joseph Diele 

Predictive Maintenance Application in Healthcare .......................................................................................... 246 
Shafiya Sabah, Mostafa Moussa, Abdulrahim Shamayleh 

Solving the Problem of Medical Device Poor Quality ..................................................................................... 255 
Richard A. Harpster 

Causal Inference in Longitudinal Studies using Causal Bayesian Network with Latent Variables .................. 260 
Phat Huynh, Leah Irish, Om Prakash Yadav, Arveity Setty, Trung Tim Q. Le 

An Unsupervised Machine Learning Framework for Availability Improvement of CT Systems .................... 267 
Ikenna Anthony Okaro, Olaf Van Der Burgt 

Fault Associated Propagation Hazard Analysis for Shared Resource Based on Model Checking ................... 273 
Hongli Wang, Deming Zhong 

Using Big Data and Machine Learning to Improve Aircraft Reliability and Safety ......................................... 281 
Marcos Salvador, Soumaya Yacout, Ayman Aboelhassan 

Formulas of the Probabilistic Metric for Random Hardware Failures to Resolve a Dilemma in ISO 
26262 ................................................................................................................................................................ 290 

Sakurai Atsushi 

Decision Fusion for Fault Classification in Industrial Processes ...................................................................... 296 
Ahmed Ragab, Mouloud Amazouz 

Physics-Based Machine Learning with Filtering for Failure Prognostics Partially Observable 
Dynamic Systems ............................................................................................................................................. 303 

Sara Kohtz, Pingfeng Wang 

On-Line Roughness Fault Detection using Current Profile Measurement ....................................................... 309 
Mahmoud Awad, Ali Y. Ebraheem 

Numerical Problems in the Solution of Markov Models for RAID Systems ................................................... 315 
Andrew M. Shooman, Martin L. Shooman 

Cybersecurity Modelling for SCADA Systems: A Case Study ........................................................................ 321 
Benny N. Cheng 

Software Reliability: Development of Software Defect Prediction Models using Advanced 
Techniques........................................................................................................................................................ 325 

Mayur Jagtap, Praveen Katragadda, Pooja Satelkar 



A Systems Approach for Cybersecurity Risk Assessment ............................................................................... 332 
Leila Meshkat, Robert L. Miller 

Modeling a DO-178C Plan and Analyzing in a Semantic Model ..................................................................... 341 
Daniel Russell, Abha Moitra, Kit Siu, Craig McMillan 

Evaluation of the Robustness of MLE Method for Selecting the Best Fitting Lifetime Distribution ............... 349 
Rose M. Ray, Ke Zhao 

Reliability Demonstration Test Planning for Field Load Spectra – an Approach for Identifying the 
Optimal Test Parameters Considering Individual Cost and Time Constraints ................................................. 355 

Achim Benz, Alexander Grundler, Thomas Herzig, Martin Dazer, Bernd Bertsche 

All-In-One Reliability Approach ...................................................................................................................... 361 
Vinayak Hegde 

Analyzing ALT Data with Time-Varying Stress Profile .................................................................................. 365 
Rong Pan 

Accelerating Fatigue Qualification Tests ......................................................................................................... 371 
Andrew Halfpenny, Balaje T. Thumati 

Challenges of and Lessons Learned from Implementing an MBE FMECA in the DoD .................................. 378 
R. Christopher Deluca, Timothy Schwartz-Watjen, Walter Tomczykowski 

ADMP-03: A New NATO Standard for Classification and Analysis of RAM Events .................................... 384 
Hervé Du Baret, Nicholas Barnett, Nicolas Boutet, Jenny Lee, Jason Gargrave, Andreas 
Kirchhofer, Jonathan Zohner 

Machine Learning Assessment in Reliability & Maintainability...................................................................... 391 
Kenney Crooks, Abhishek Paul, Nathan Plawecki 

COTS Definition Misunderstanding Impacts on Reliability ............................................................................ 397 
Greg Cennamo 

Constant-Time Linear Regression Learning and Its Applications on Real-Time R&M Systems .................... 403 
Meng-Lai Yin, Hovig Aroush 

Utilizing Virtual Reality to Enhance the Digital Twin ..................................................................................... 409 
Erik Schmidtberg, Lauren Goff, Alastair Moubray, Greg Toy 

Accelerating Optimal Test Planning with Artificial Neural Networks ............................................................. 414 
Philipp Mell, Fabian Karle, Thomas Herzig, Martin Dazer, Bernd Bertsche 

Model Driven Engineering for Resilience of Systems with Black Box and AI-Based Components ................ 420 
Nikolaos Papakonstantinou, Britta Hale, Joonas Linnosmaa, Jarno Salonen, Douglas L. Van 
Bossuyt 

Developing an Assurance Case for an Optical Communication Mission in a Model Based Setting ................ 427 
Martin S. Feather, Steven L. Cornford, John W. Evans, Anthony J. Diventi, David Kotsifakis, 
Josh Bendig 

Data and Predictive Modeling for Aerospace Mission Critical Parameter Assessment ................................... 433 
Vincent Andersen, Erin Collins, Tom Daniels, Josh Kaffel 

Evaluation of Copper and Gold Wire Bonds in PEM Devices ......................................................................... 439 
Brian Myer, Eric Gallardo, Steve Melosky, Dustin Aldridge 



Automated Support for the Project-Specific Instantiation of Standards ........................................................... 445 
Martin S. Feather, Steven L. Cornford, Anthony J. Diventi, John W. Evans 

Application of Isotonic Regression in Predicting Corrosion Depth of the Oil Refinery Pipelines ................... 451 
Abdulsalam Ahmed Alqarni, Om Prakash Yadav, Ajay Pal Singh Rathore 

A Genetic Algorithm-Based Approach to Identify Near-Optimal Non-Equidistant Checkpointing 
Strategies .......................................................................................................................................................... 457 

Priscila Silva, Brendan Thibault, Vidhyashree Nagaraju, Lasitha Dharmasena, Lance 
Fiondella 

Artificial Intelligence-Based Survival Analysis for Industrial Equipment Performance Management ............ 463 
Ahmed Ragab, Mohamed Elhefnawy, Mohamed-Salah Ouali 

Digital Risk Twin Driven Simheuristic Framework for Maintenance Optimization ........................................ 470 
Samuel Hilton, Jake Langton, Paddy Conroy 

Reliability Growth Modeling Across New Product Introduction using Weibull Parameters ........................... 477 
Sarath Jayatilleka, James McLinn 

Applying the Logistic Model to Predict the Number of Problem/Failure Reports During Integration 
and Testing ....................................................................................................................................................... 483 

John Evans, Natesan Jambulingam, Mark Kaminskiy, Robert Moreland, Bhanu Sood, Jason 
Sturgis 

Plant Prioritization for Updating Maintenance Policies: A Power Sector Case Study ..................................... 488 
Arthur H. A. Melani, Fabio N. Kashiwagi, Tiago G. Rosa, Gilberto F. M. Souza, Emerson 
Rigoni, Gisele M. O. Salles 

Design for Manufacturability Best Practices for PCBs and PCBAs ................................................................. 494 
David M. Spitz 

Machine Learning & Uncertainty Quantification: Application in Building Energy Consumption .................. 500 
Fahimeh Fakour, Tarannom Parhizkar, Ramin Ramezani, Ali Mosleh 

Automatic Database Alignment Method to Improve Failure Data Quality ...................................................... 507 
Yuping Liang, Olivier Blancke, Mohamed Gaha, Alain Côté, Guillaume St-Jean, Esma 
Aïmeur 

Estimating the Reliability of Consumer Electronics from User Survey Data and Test Data ............................ 513 
Neda Shafiei, Jeffrey W. Herrmann, Aaron Krive, Mohammad Modarres 

Asymmetric ϵ-Support Vectors Regression for Remaining Useful Life Distribution Estimation .................... 520 
Yanan Wang, Muxia Sun, Yan-Fu Li 

Two-Stage Stochastic Programming for Maintenance Optimization of Multi-Component Systems ............... 526 
Zhicheng Zhu, Yisha Xiang, Ying Liao 

Enabling Autonomous Computing: Technology Solutions that Anticipate and Avert Failure ......................... 532 
William R. Tonti 

General Transitions Probabilities and Maintenance Inspection Interval Optimization of a Weighted 
k-out-of-n System ............................................................................................................................................. 540 

Mani Sharifi, Sharareh Taghipour, Abdolreza Abhari 



Reliability Engineering with Excel and Pivot Tables the Tools You Have / the Techniques You 
Should Know .................................................................................................................................................... 546 

Eric E. Alden 

Robot Fault Detection: At the Analog-Digital Boundary ................................................................................. 551 
Ian D. Walker 

Connecting Sustainment Deliverables to Troubleshooting with Condition Based Maintenance Plus .............. 557 
Erik Schmidtberg, Christopher Conrad, Stephen Fecteau, Alastair Moubray 

Demystifying the P-F Curve & Augmenting Machine Learning for Maintenance Optimization ..................... 563 
Gary Josebeck, Arun Gowtham 

Applications in Model Based Systems Engineering for Supportability of Fielded Assets ............................... 568 
Justin Brown, Raymond Beshears 

NLP for Data Cleansing in DoD Maintenance Data: Case Study of Work Unit Code Correction for 
LAU-127 .......................................................................................................................................................... 574 

Jack Francis, Kim Cates, Douglas Dvorak, Marc Banghart 

Reliability Improvement by Detecting Failure Mechanisms Through Advanced Analytics Tools .................. 580 
Ranjeet Patil 

Assurance of Model-Based Autonomy for Robotic Space Missions ................................................................ 583 
Martin S. Feather, Steven L. Cornford, Klaus Havelund 

Using Open-Sourced Programming Tools to Develop Economical Statistical Software ................................. 589 
Robert A. Belinski, Lydia Belinski 

Using Machine Learning to Focus on an Object of Interest During Remote Collaboration ............................. 595 
Brent Dingle, Coleman Eubanks, Keith Janasak, Avery Link, Alec Moore 

A Network Reliability Analysis Method for Complex Systems Based on Complex Network Theory ............ 602 
Yu Zang, Lance Fiondella 

All-Terminal Network Reliability Estimation with Graph Neural Networks ................................................... 608 
Alex Davila-Frias, Om Prakash Yadav, Saeed Salem, Rakesh Jain 

Use of SysML for Quantitative System Reliability and Availability Analysis ................................................ 614 
Myron Hecht, Jaron Chen 

Early Prediction of Lithium-Ion Battery Cycle Life by Machine Learning Methods ....................................... 620 
Ankan Mitra, Rong Pan 

Large-Scale Fault Tree Implementation: A Software Tutorial ......................................................................... 626 
Balaje T. Thumati, Jeffery Kemp 

Reliability Analysis of Carbon Capture and Storage Systems .......................................................................... 631 
Bayan Hamdan, Pingfeng Wang 

Random Fatigue Modeling using Neural Stochastic Differential Equations .................................................... 637 
Andreas Joanni, Ulrich Hipp 

Lifetime Performance of Conformal Coatings in Harsh Plasma Cutting Applications .................................... 641 
Chris Kang, Erik Jimenez, Joe Schwendler, Andrew Pillsbury 



Quantify Device EM Reliability using Weibullian “k-out-of-n” Redundant System with Load 
Sharing ............................................................................................................................................................. 648 

Feng-Bin Sun, Yang Sun 

Synthesize Random Vibration Profiles by Fatigue-Damage-Equivalence-Based PSD Differential 
Interpolation Method ........................................................................................................................................ 655 

Feng-Bin Sun 

Author Index 
 




