lISE Annual Conference
and Expo 2018

Orlando, Florida, USA
19-22 May 2018

Volume 1 of 3

Editors:

K. Barker D. Berry
C. Rainwater

ISBN: 978-1-5108-6935-6



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

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

Copyright© (2018) by Institute of Industrial & Systems Engineers (1I1SE)
All rights reserved.

Printed by Curran Associates, Inc. (2018)

For permission requests, please contact Institute of Industrial & Systems Engineers (I11ISE)
at the address below.

Institute of Industrial & Systems Engineers (1ISE)
3577 Parkway Lane, Suite 200

Norcross, GA 30092

USA

Phone: (770) 449-0460
Fax: (770) 441-3295

WWW.iise.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



TABLE OF CONTENTS

VOLUME 1

CIS - COMPUTERS & INFORMATION SYSTEMS

CIS BEST STUDENT PAPER COMPETITION

ResU-Net: Residual Convolutional Neural Network for Prostate MR Segmentation...........ccoceeiriiirnecieninisee e sesesssseseses 1
Maria Baldeon Calisto, Susana Lai-Yuen

MR?: A Two-stage Feature Selection Algorithm in High-throughput Methylation Data for Max-relevance and

YT =T 11T = oy ST P STT 7
Haluk Damgacioglu, Emrah Celik, Nurcin Celik
Improving Suppression to Reduce Disclosure Risk and Enhance Data Utility ... 13

Marmar Orooji, Gerry Knapp

CIS BEST TRACK PAPER COMPETITION

Multi-dimensional Levy Processes for Multiple Dependent Degradation Processes for Lifetime Analysis.........c.cooovevennincccninnene. 19
Yu Shi, Yin Shu, Qianmei Feng

A Dynamic Modeling Framework for Human Hand Gesture RECOGNITION .........ccceiriiiiirieiieieiiisieee et neessssesenes 25
Sara Masoud, Bijoy Dripta Barua Chowdhury, Young-Jun Son, Chieri Kubota, Russell Tronstad

American Sign Language Alphabet Recognition Using Leap Motion CONrOHEr ..o 31

Wenjin Tao, Ze-Hao Lai, Ming Leu, Zhaozheng Yin

CIS-01 - ALGORITHMS FOR DATA ANALYTICS

Feature Engineering of Time-Series Data to Extract DiSCriminative FEAtUIES............ccciiiriieieieiirsieeee et 37
David Stolze, Katie McConky, Jay Yang, Michael Kuhl

A Novel Genetic Algorithm Embedded Trust Based ReCOMMENTEr SYSTEM ........ceviiiiirieicnriiiirieee st ese e seesess 44
Mohammad haris Ali Khan, Manoj Kumar Tiwari

A Review of Machine Learning Algorithms for Building Energy Consumption Prediction ............cooeriinnniceensnseeesesseeeis 48

Junghoon Woo, Andriel Evandro Fenner, Ashish Asutosh, Mohamad Ahmadzade Razkenari, Dong-Soo Kim, Charles Kibert

C1S-02 — APPLICATIONS OF PREDICTIVE ANALYTICS

Predicting Customer Complaints in Mobile Telecom Industry Using Machine Learning Algorithms............cococeoevniincinnnncceens 54
Chiyoung Choi, Seokcheon Lee

C1S-04 — TRANSPORTATION SYSTEMS

Engine Sound Simulation and Generation in Driving SIMUIALOT .........c.ccoriiiiiiiicee e 60
Shuang Wu, Wenjin Tao, Ming Leu, Suzanna Long

C1S-05 - TECHNOLOGY MANAGEMENT

Tracking and Managing TPM Teams in @ BeVErage COMPANY ..........c.cceiirirurueieteristeieieseseassessstesesessssssssesess st ssssesesessssabssssesesessssssasasesens 66
Bertha Leticia Trevino-Elizondo, Antonio Abraham Fraga-Martinez, Ramon Munoz-Rosas, Gloria Susana Lazo-Quintanilla, Maria
Elena Dieck-Assad, Leopoldo Eduardo Cardenas-Barron

Predictive Modeling of Cancer Patient REAAMISSION .........ccoiiiiiiiiiiiiciee ettt bbbttt b et 72
Abeer Wahsheh, Kelsey Jarrold, Valerie Eilman, Vernon Alders, Mohammad Khasawneh, Jinkun Lee

C1S-08 — SMART SENSING

Detecting Stresses in Crops Early by Collaborative Robot-sensors-human System AutOmMation ... 78
Puwadol Dusadeerungsikul, Shimon Y. Nof, Avital Bechar

Performance Guarantees for Greedy SENSOI SEIECTION .........cciiiiiiicci bbbttt 84
Orlando Romero, Sergio Pequito

Agent-Based Modeling for Campus-Specific Transmission of INfeCtious DISEASES ...........cueeriririririeeiiiirinisieeere e 90
Yasaman Ghasemi, Yuan Zhou

Sensor Fusion for Digitalization of Legacy MacChine TOOIS ..ottt bbb 96

Yi Cai, Binil Starly, Yuan-Shin Lee



C1S-09 - SMART LOGISTICS SYSTEMS

Performance in Foundation Courses and their Relationships with Overall Performance. ...........ccccovvveeieninnseereeenne s 102
Daniyal Ahmed Faheem, M Ali Montazer

C1S-10 - QUANTITATIVE ANALYSIS OF MEDICAL IMAGING DATA FOR DISEASE DIAGNOSIS,
PROGNOSIS, AND TREATMENT

Automated Artifact Removal and Segmentation of Skin Lesions on Dermoscopic Images for Diagnosis of Skin
CAMNCET ..ot bbb R 108
Sinan Onal

C1S-11 — PREDICTIVE ANALYTICS IN HEALTHCARE SYSTEMS

A Mixed Integer Programming Model for Patient Appointment in an Infusion CENter ... 114
Mona Issabakhsh, Seokgi Lee, Hyojung Kang

1CU Readmission Prediction Using Fuzzy SUpPOrt VECtor IMACHINE ..........c.cciiiiiieiciinieie ettt 120
Yu Shu, Mohammad Khasawneh

Estimating Gene Expression in Breast Cancer: A Hybrid Learning FramewWorK ..o sssesesees 127

Ipek Dursun, Nefel Tellioglu, Murat Elhuseyni, Nurcin Celik

C1S-15 - DYNAMIC DATA DRIVEN APPLICATION SYSTEMS

A Novel Microdata Privacy DiSCIOSUIE RISK IMEASUIE ........ccuouiuiuiiiriieiete ettt bbbttt b bbbttt s 133
Marmar Orooji, Gerry Knapp

C1S-19 — DATA DRIVEN OPTIMIZATION AND DECISION MAKING

A framework for Improving Accessibility to Transit Stops USiNg OPeNn Data.............ccreriririririeininiriniseeessesieieee s 139
Saeed Ghanbartehrani, David Porter
Scalable Heuristics for p-median Problem on Real RO NETWOTKS ...........ccieiiiiieiireiniese ettt 145

Mahnoush Samadi Dinani, Saeed Ghanbartehrani

C1S-22 — DATA ANALYTICS AND SYSTEM INFORMATICS IN HEALTHCARE APPLICATIONS

Nonparametric Segmentation for Anatomical Structures Through Nonlinear Optimization...........c.ccccoeviirieieiinnnecseee 151
Xin Chen, Sinan Onal, Maduka Balasooriya

C1S-23 — DATA ANALYTICS AND INFORMATION SYSTEMS

Channel Assignment in A Power-Controlled Cluster-Based Cognitive Radio Network using BAT Algorithm .......c.ccococvvvvivivriniee. 157
Rawan Shabbar, Sarah Lam
A Multi-Objective Meta-Heuristic for RFID Network Planning Optimization ... 163

Rawan Shabbar, Sarah Lam

CONSTRUCTION

CON-1 - CONSTRUCTION EDUCATION

Interdisciplinary Collaboration in the College Classroom: A Prefabrication Strategy for Building Design..........ccccocoeovnncicninnnnne 169
Gregory Starzyk
Studio-based Construction Education: Student Perception as a Factor Determining Outcomes and SUCCESS ...........cccovrrrrvevrieninennne 175

Saeed Rokooei, Greg Hall

CON-3 — CONSTRUCTION TOOLS AND SIMULATION

Reduction of Rework in Complex Projects - A Preventive Planning TOOI (PPT) .........cccciiiiciceene e 181
Sandro Lordelo, Delean Ribeiro, Hamilton Miranda Junior, Amanda Amorim, Larissa Silva De Melo, Sara Nogueira, Jose Farias
Filho, Helder Gomes Costa, Valdecy Pereira, Luiz Tavares, Luiz Campagnac

Use of System Dynamics for the Integration of Sustainable Parameters in Housing Project Delivery ...........cccovvvveeceinnsssieenenns 187
Silvia Tijo-Lopez, Daniel Castro-Lacouture



CON-4 - CONSTRUCTION ANALYTICS

Mapping from an Automatic Pavement Condition Survey to a Legacy Manual SUIVEY ..........cccccvrreeieriinnsssienenenesseeese s ssesenes 192
Jie Zhang, Lihui Bai, Zhihui Sun, Xuwen Zhu

Mapping the Usage of Technology in Construction Worker Safety RESEArCH ...........c..cccciiiiiiiici s 198
Nipesh Pradhananga, Sudip Subedi

Feasibility Study of Small Unmanned Surface Vehicle Use in Built ENVironment ASSESSMENT ...........ccceiiirireeeininnsieeeneses s 204

Alireza Shojaei, lan Flood, Hashem Izadi Moud, Mohamad Ahmadzade Razkenari, Hamed Hakim

CON-5 - RESILIENT INFRASTRUCTURE

Structural Damage after Hurricane Harvey: Initial Observations and Lessons Learned..........cccccoceereriririrreernrereresesnsssessssessesenenens 210
John Cleary

Evaluation of Effects of Wind Speed on Resilience 0f EIECIIIC POIES.........ccoiiuiiiiiiiecei e 216
Md Morshedul Alam, Berna Eren Tokgoz, Mahdi Safa, Seokyon Hwang

Infrastructure System Interdependencies and Built Environment Disaster RESIHENCY ... 222

Henry Lester, Raymond Smith

ENERGY SYSTEMS

ESY-01 - ENERGY SYSTEMS BEST STUDENT PAPER AWARD

Optimal Operations and Scheduling of Water Pump Stations Considering Energy ConSUMPLioN .........cccccovvveeeereninsseiersseseseenns 228
Shanshan Hou, Neng Fan

Robust Optimization on Power System Restoration FOIowing @ HUITICANE .........ccociiiiiiiiiiiicccees s 234
Saeedeh Abbasi, Gino Lim, Masoud Barati

Modeling and Optimization of Biomass Quality Variability in Biofuel ProducCtion ..............coceiiiiieinseeceeee s 240
Mario Aboytes-Ojeda, Krystel Castillo-Villar, Sandra Eksioglu, Mohammad Roni

Characterization of Lithium-ion Battery Model Uncertainty for Effective Battery State-of-Charge Estimation...........c.ccccevvvvvnenee. 246

Modjtaba Dahmardeh, Zhimin Xi

ESY-02 - ADVANCED METHOD FOR ENERGY SYSTEMS

A Simulation Game Platform for Flexible Generation Expansion Planning and Design of Power Grid Systems.............c.ccccvceueunne. 252
Yixin Jiang, Aakil Caunhye, Michel-Alexandre Cardin

ESY-03 - ELECTRIC VEHICLES

Environmental Impact of Setting up a Refueling Infrastructure for Alternative Fuel Vehicles...........ccccooiiiiiiiniicinicc 259
Jose Ventura, Sang Jin Kweon, Seong Wook Hwang, Barbara Venegas, Matthew Tormay, Xin Li, Lisha Duan

Simulation-Based Investigation on Economic Feasibility of Frequency Regulation Using Aggregated Electric

VENICIES TN SIMAIT GIIl.......cuiiiiieeeiee ettt bbb bbbt b b b h £ £ E b h s bbb bRt e e e E b e R R b £ e bbbttt b bbbttt 265
Md Monirul Islam, Ruwen Qin, Zeyi Sun

ESY-04 - ENERGY & BUILDINGS

Modeling Energy Consumption of HVAC Systems in Residential BuildingS............ccoviiiiiiiiisiniiiiseeeneesss e s 271
Arnab Roy, Lihui Bai

Missing Energy Considerations in Industry Operational Improvements: TWO Case StUTIES .........covrreririrrneeieieneee e 277
Anakarina Do Faial, Hiram Moya, Kyehwan Lee

Analysis of Productivity Improvements Through Energy ASSESSMENTS iN TEXAS .......vvvevrueiriririeiereiierisisieeese s s 283
Hiram Moya

ESY-07 - MICROGRIDS

Microgrid Implementation of @ ROOFtop PhOtOVOITAIC SYSTEM ........c.cuiiiiiiiiiciiiiii e 289
Jacob Hale, Pranav Godse, Suzanna Long

Significance of Electricity Generation TYPes iN an ENEIrgY SYSTEM ...ttt bbbt 295
Ana Luiza Fernandes da Silveira, Henry Lester

Energy Sharing Community as a Decentralized Complex Adaptive System Of SYStEMS .........ccoeiiriirrreriiinineeeee s 301
Julia Morgan, Madison Calvin, Zeyi Sun, Ruwen Qin

Levelized Resiliency Assessment of Interdependent Natural Gas and Electric POWer SYStemS...........cccoovvninicecninnninccsieennns 307

Mohammad Najarian, Masoud Barati, Gino Lim



ESY-10 - RENEWABLE ENERGY 1

A Renewable Energy Grid Risk Paradigm FrameWOTK ...........ccccoiiiiiirieieiinirieeeeese ettt saesesssesesessaseseseses 313
Sean Walker, Henry Lester
Wind Energy: An Assessment of Alternative Sources for Texas MUNICIPAIITIES...........cccciiiriiicice s 319

Daniela Elizabeth Rojas Quintero, Hiram Moya, Jianzhi Li

Modeling Sustainable Long-Term Electricity Supply-Demand in Large Scale High renewable Energy Penetration

Grids: Case Of WESE AFFICAN POWEE POOL ...ttt bbbttt bbbt b bbbt n ettt 325
Ange Lionel Toba, Mamadou Seck

ESY-11 - RENEWABLE ENERGY 2

Comparing Hybrid Power Systems Using a Vertical Take Off Landing VehicCle ...........ccccoeiiiiiiinnincccee e 331
Faran Masood, Richard Pitts

An Optimization Model for Biomass Co-firing in Coal-fired Power Plants Considering Supply Variability under

ClIMALE CHANGE SCENATTOS ...ttt sttt ettt sttt b st e bbb st e e s e e b e b s eR £ e £ e e e b e b eh £ s e e e b b e b eh £ 8 E e b e b e h e e e b e b e R st e nE e b e b e b e ettt e bbb bt n bt 337
Maria Aranguren, Krystel Castillo-Villar, Mario Aboytes-Ojeda

ESY-12 — RESILIENT ENERGY SYSTEMS

Power System Interruption and Interdependent Infrastructures DiSaster RECOVETY ........cooviiuiuiriiiinininiciceess e 343
Partha Sarker, Henry Lester
Cyber Security and RiSK ANAIYSIS IN POWEE SYSTEIMS .........cciiiiriitieiiirieteie sttt bbbttt bbb st s bbbt et b bbbt n st eb e 349

Lida Haghnegahdar, Yong Wang

ESY-13 - SOLAR ENERGY

Green Roof Energy Savings Analysis for Pilot Regions in Florida using Image Processing TeChNIQUE ........ccooeevrerireeeccevesisenes 355
Serdar Celik, Sinan Onal

Solar Energy Potential Assessment of Rivers and Lakes in the United STatesS ... 361
Chintan Solanki, Yong Wang, Sang Won Yoon

Modeling Uncertainty in ROOTtOp PV INVESIMENT RETUIN ...ttt ettt 367

Anuj Mittal, Cameron MacKenzie, Caroline Krejci, Taylor Elkins

ENGINEERING ECONOMY

ECC-5 - ENGINEERING ECONOMY APPLICATIONS IN ENERGY SYSTEMS

Pricing Dynamics of Electricity in Privatized Markets with Underdeveloped NEetWOrKS ............ccccoeriiiiniciiinnscc e 373
Zvikomborero Matenga, Johannes Fedderke, Janis Terpenny

EEC-01 - ENGINEERING ECONOMY 1

Reshoring and Its Economic Impact Analysis Using Location QUOTIENT ..........ccccoviriireiiiniirsse et sessssssesees 380
MD Sarder, Mohsen Hosseini, Mohammad Mayyas

ENGINEERING EDUCATION

EED-01 - APPLICATION OF VIRTUAL SIMULATION FOR LEARNING

Using Systems Engineering and Virtual Simulation to Develop Engineering Leadership SKills ... 386
Charles Davis, Luis Rabelo, Hamed Almalki, Debra Hollister

EED-02 - COMPETENCY AND PROFESSIONAL SKILLS DEVELOPMENT

Students Learn and Develop Competences through Challenge and Real Problems ............cccooiiiiinneccneeeee 392
Gloria Susana Lazo-Quintanilla, Nancy Aceves-Campos, Maria lleana Ruiz Cantisani, Maria Elena Dieck-Assad, Leopoldo
Eduardo Cardenas-Barron

EED-03 - CURRICULUM

Bridging Systems Engineering Theory and Application in Undergraduate CUrriCula...........ccccocoiniiiiiininnceeeeeese s 398
Vikram Mittal, Gene Lesinski, Alex MacCalman



EED-06 — ENGINEERING DESIGN AND CAPSTONE PROJECTS

An Evaluation Framework for Engineering Design Projects for Gender Bias, Domain Relatedness, and Ambiguity:
DIBVEIODIMENT ...ttt bbbt bbb b e e b b s 8 £EeE e b b h s £ £ E b E £ £ b b h £ b £ b b H e b e e b bRttt E bbbttt 404
Shubham Khoje, Kijung Park, Elcin Gunay, Gul E. Okudan Kremer, Kathy Jackson, Xinli Wu

EED-07 — ENGINEERING MANAGEMENT

A Flipped Course in Operations MaNAgGEMENT..........u.uiueueieirirurieteeesesiesesesesesesessesesesesessssesesesesessssesesesessssssesesesessssesesesesessssesesesessssssesesesenes 410
Jerome Lavelle

EED-08 — EXPERIMENTAL AND PROJECT-BASED LEARNING

RealTimePC: Case Studies of the Roles of an INAUSTIIal ENGINEET .........ccouiiiiiriiiiiieeee sttt 416
Lourdes A. Medina, Sabrina Sierra, Mariangely Gonzalez, Mayra Rios, Nolgie Oquendo, Camille Quijano, Karina Gomez
Experts Opinion: Complexity in Project-Based LEAITING .........cccotrieieiiiieieieee sttt sttt 422

Zachary Soto, Julienne Deynes, Lourdes A. Medina

EED-09 - GRADUATE PROGRAM CONSIDERATIONS

Filling the Graduate Pipeline Via Course-based Undergraduate Research Experiences (CURES)........cccocoviriecninnninicnieenns 428
Audrey Fyock, Leslie Potter, Richard Stone, Devna Popejoy-Sheriff

EED-11 — I&SE AND THE UNIVERSITY

Trends in Industrial Engineering and the Saudi ViSion 2030 ...........cciiiiiiieiiisieee sttt sttt 434
Mohammed Alkahtani, Ahmed EI-Sherbeeny, Alok Choudhary, Mohammed A. Noman, Fawaz M. Abdullah

EED-14 - LIFECYCLE CONSIDERATIONS

Proposing a Sustainability Course in Industrial, Manufacturing and Systems Engineering Program..........cccococecervrvnvseeierenesesnennns 440
Ibrahim Garbie, Hamdi Bashir

TNE X-SUPPIY GAIMIE ...ttt b 6 bbb h R bbbttt bbbt s et 446
Sinan Salman, Suzan Alaswad

Plumber's Delight: The Life CYCIE PIPE GAIME ......c.ciiiiiiieieiiiisiei ettt bbbttt bbbt b bbbttt b bbbt 452

Jeremy Heyward, Paul M. Stanfield

EED-15 - TEAMING

Examining When Team ROIES OCCUI OVEE TIME ....vcvcuciiiiiieieieisisisie ettt e sa st e et se e et et etese e e sseaesesesesessesesesesessssaseseneses 458
Shree Frazier, Eric Lavetti, Sara McComb

Student Learning Through Multidisciplinary Teams in Designing Standard Process
Gloria Susana Lazo-Quintanilla, Leopoldo Eduardo Cardenas-Barron, Nancy Aceves-Campos, Heriberto Garcia-

EED-16 — TRANSITIONS, ADMISSIONS, AND SCHOLARSHIPS

Survey Study on the Retention Rate for Undergraduate Students in STEM ..o 470
Md Morshedul Alam, Berna Eren Tokgoz, Ozge Gunaydin-Sen, Mamta Singh
An Application of Automated Planning to Improve Readiness for INAUSTIY 4.0 ..........ccccciiiiicici s 475

John Yoo, Kijung Park, Elcin Gunay, Chandra Tanniru, Gul Kremer

ENGINEERING MANAGEMENT

EM-06 — INDUSTRY 4.0

Sensor Data Based Models for Workforce Management in Smart ManufaCturing ... 481
Md. Al-Amin, Wenjin Tao, Ming Leu, Ruwen Qin

Assessing Knowledge Management Transfer in Project Management at Digital Manufacturing..........ccooveeeieinnnccicnnnscee 487
Gianfranco Muncinelli, Edson Pinheiro de Lima, Fernando Deschamps, Sergio Eduardo Gouvea da Costa, Cassiano Beller

Assessing Industry 4.0 Technology DeployMENT PrOJECES........cciciiiiieieeiirisietee sttt ss et s s ne e s esesene s 493

Cassiano Beller, Fernando Deschamps, Edson Pinheiro de Lima, Gianfranco Muncinelli



EM-11 — PRODUCTION PLANNING AND OPERATIONS MANAGEMENT

Application of Bayesian Belief Network for Agile Kanban Backlog EStmMation............cccccorirreiininissieieensseeee s es 498
Eric Weflen, Kevin Korniejczuk, Sharon Lau, Steve Kryk, Cameron MacKenzie, Iris Rivero
Layout Planning and Optimization Through Scenario Planning: A Fertilizer Green Field SME Case Study ..........cccocoovvvcnicinnnnne. 504

Juan Rodriguez, Rebeca Torres, Brenda Villarreal, Ximena Monarrez, Alejandra Cantu

EM-12 - PRODUCTION PLANNING AND OPERATIONS MANAGEMENT

Proposal of a Buyer-Supplier Quality INtegration IMOTEN ............c.cciiiiiiiiiieee bbb 511
Bernardo Keller Richter, Sergio Eduardo Gouvea da Costa, Edson Pinheiro de Lima, Aline Patricia Mano

EM-13 - PROJECT MANAGEMENT

Business Process Management (BPM) - New 0r EVOIVING CONCEPL?..........coiiiiiiiiiiiiiicicieee ettt 517
Nicole Neufeld, Balbinder Deo

Project Managers' Use of Lateral Influence Tactics to Achieve Team Commitment in New Product Development

Environments: A Conceptual Theoretical ComPAarative ANAIYSIS...........cuiieiiiiiiiiceee e 523
Rochelle Cook

EM-01 - ENGINEERING MANAGEMENT SKILLS

Creating the Future State of Child Developmental Screening in MIIWAUKEE...........cccccoiiiiiiiirieii e 529
Xinzhi Hou, Charlene Yauch, Seth Workentine, Robert Boyd, Jayni Sanghavi, John Meurer, Tim Coughlin

EM-02 - ENGINEERING MANAGEMENT SKILLS

A Systematic Literature Review of Ambulance TUrNAroUNd TiME.......cccouiirireuriiiririssese st ssre e e sssesesees 535
Antonio Goitia de la Torre, Kevin Rodriguez Leija, Fernando Gonzalez Aleu

EM-03 - ENGINEERING MANAGEMENT SKILLS

Industrial Engineering Tool Use in Quality IMProvement PrOJECTS........ccoviiiciiiiiie ettt 541
Wayne Rodin, Mario Beruvides

EM-04 - ENGINEERING MANAGEMENT SKILLS

Kaizen Events in HOSPItalS: 1d8AI BENAVIOIS. ...ttt bbbttt 547
Fernando Gonzalez Aleu

EM-05 - INDUSTRY 4.0

Reexamining the Procurement Management Knowledge Area Utilizing Applied Data AnalytiCS .........ccoovvveeierinerisseieienessseeens 553
Corey Williams, Rebecca Nathanson, Seyedamirabbas Mousavian

EM-07 — INVENTORY, TRANSPORTATION, AND LOGISTICS MANAGEMENT

Improving Inventory Management in @ BoOKStOre in Latin AMEIFICaA..........cccciiiiiirieiiiiisieice sttt 559
Rodrigo Peimbert-Garcia, Mateo Garcia-Esquettini
Plan of Communication to Obtain the Bronze Logistics Certification in a Beverage COmMPanY..........cococeerernnerenieninseeseeneesseeens 565

Bertha Leticia Trevino-Elizondo, Antonio Abraham Fraga-Martinez, Ramon Munoz-Rosas, Carlos Arnoldo Chee-Gonzales, Maria
lleana Ruiz Cantisani, Leopoldo Eduardo Cardenas-Barron

EM-10 - PERFORMANCE MANAGEMENT SYSTEMS

Investigating the Relationship Between TQM Practices and Organizational Performance.............ccocoeooneeiiiinnncceinseccenne 570
Ona Egbue, Mychael Ochonogor

A Performance Measurement Framework fOr NPOS...........cooien s 576
Cecilia Martinez Leon, Bridgette Bousquet

Aligning Organizational and Operations Performance: A Process-based APPrOaCh .........ccocriiiirreieieninsee s 582

Leticia Gorte, Fernando Deschamps, Edson Pinheiro de Lima, Heather Keathley-Herring



EM-14 — PROJECT MANAGEMENT

Learning the Best Scheduling Policies in IManUFaCTUIING ...ttt e s sene s
Edgar Gutierrez, Luis Rabelo, Mohammad Obeidat, Mengmeng Chen, Marieh Alaghband, Nicolas Clavijo

Value Stream Mapping in the Military: Leadership for Successful IMplementation ...
Vhance Valencia, Christina Rusnock

EM-15 - PROJECT MANAGEMENT

Coupling Resource Allocation and Project Scheduling Considering RESOUFCE SCAICILY .........ccvvueveririririeieeiirsseeene e
Zhijie Dong, Sha Tao, Qiangian Shi

Taxonomy on Product Dependencies for ProjeCt PIANNING ........cc.ciceiiiiiisieeeiirists ettt ese s eses e sssesssennsnnens
Cecilia Martinez, Jose Luis Fernandez, Jennifer Cross

EM-16 - QUALITY MANAGEMENT

Identification of Pre-existing Barriers to Lean Implementation: A Case Study at a Construction Firm ...
Aline Patricia Mano, Edson Pinheiro de Lima, Rafael Bonse Guedes Pereira, Sergio Eduardo Gouvea da Costa, Wesley Silva
Cortez

EM-18 — STRATEGIC TOOLS: DECISION MAKING

An Operations Research Framework for Strategic Decision Making in New Technology Introduction............cccccoeevninicncennne.
Venkatesh Arasanipalai Raghavan, Apoorva Modali, Kieo Nyat, Reena Khare

EM-19 — SYSTEM OPTIMIZATION & SCHEDULING

Optimization of Maintenance and Infrastructure Projects Based on RiSK LEVEIS...........ccccoeiiiiiiiiincccnsseee e
Morris Hassler, Taner Cokyasar, Mingzhou Jin, Renzhong Tang

System Dynamics Applications in Performance Measurement Research: Bibliometric ANalysis ..........cccoveervrinveeieininnsesesnninns
Olufunke Oladimeji, Jennifer Cross, Heather Keathley-Herring

HEALTHCARE SYSTEMS

HEALTHCARE SYSTEMS: BEST STUDENT TRACK PAPER FINALIST PRESENTATIONS

Optimization of Automated Guided Vehicle System in Health Care FaCility ...
Amogh Bhosekar, Kade Gilstrap, Tugce Isik, Sandra Eksioglu, Robert Allen

Mixed Integer Nonlinear Programming Model for Analyzing Patient Satisfaction Data...........ccccoorreeiiinnnsieieisecee e
Ning Liu, Soundar Kumara, Eric S. Reich

Nested Gaussian Process Modeling for High-dimensional Data Imputation in Healthcare SyStems .........ccccoceceeervrvsseicienssseeenns
Farhad Imani, Changging Cheng, Ruimin Chen, Hui Yang

HS-01 - HEALTHCARE SYSTEMS: CARE DELIVERY

Discharge Process Improvement for Hospital Inpatient Care UNILS ...t
Timothy Martin, Shi-Jie (Gary) Chen

Impact of Decentralized Pharmacist Discharge Counseling Service on 30-Day Readmission in Complex Healthcare

O GANMIZALION. ...ttt b h bbb b e bbb b £ s bR E 00 £ 6 h b e bbb st bbb bbbt b et
Wen Cao, Rachel Bounds, Brian Miles, William Cooper, Dennis Killian, Debra Sheets

HS-02 - HEALTHCARE SYSTEMS: COSTS AND SUSTAINABILITY |

Micro Costing - Improving Costing Structure to Measure Cost in HOSPITAIS ...........ouiiiiiiiicer s
Balbinder Deo

HS-03 - HEALTHCARE SYSTEMS: COSTS AND SUSTAINABILITY 11

Minimization of Out-of-Pocket Hypertension Expenses in the South Texas ReGION........cccvvvcuieeiriiirieeieniiessse e s
Francisco Rafael Torres Diaz, Hiram Moya, Miguel Gonzalez



HS-08 - HEALTHCARE SYSTEMS: DISEASE TREATMENT AND MEDICAL INTERVENTIONS 11

Alternatives to Support Total Knee Arthroplasty Procedures in the Rep-16sS MOdEl ...........ccceiiiriiinsieieisreeee s
Amani Ahmad, Isabelina Nahmens, Laura Hughes lkuma, Yasaswi Gudipudi

Comparison Between Computer-Assisted and Conventional Methods in Total Knee Replacement Surgeries............cccccoeoeevnnenne.
Yasaswi Gudipudi, Laura Hughes Ikuma, Isabelina Nahmens, Amani Ahmad

HS-09 - HEALTHCARE SYSTEMS: DISEASE TREATMENT AND MEDICAL INTERVENTIONS 111

Integrated System Approach for a Diabetic MONITOriNG SYSTEIM ........coiiiiiiiiiiiie bbb
Alexa Gutierrez, Farzan Sasangohar, Mark Lawley, Marelyn Rios, Goran Petrovski, Muhammad Abdul-Ghani, Elnaz Salehzadeh
Nobari, Khalid Qaraqge

High Performance Classification on Cervical CanCer DAt ..ottt et
Yaseen M Al-Wesabi, Avishek Choudhury, Daehan Won

HS-12 - HEALTHCARE SYSTEMS: EMERGENCY MEDICINE I

Comparing Analytic Approaches to Evaluating Quality Performance in Trauma Care...........cococeovrirvvrieeerinineseeeeesesessssesesessssesees
Lucy Aragon, Laila Cure, Karen Schieman

HS-14 - HEALTHCARE SYSTEMS: OPERATING ROOM |

Optimization of Waiting Time for EMergency PAtiENTS............ccoiiiiiiiiiicees ettt
Musa Demirtas, Thomas K. Keyser

HS-16 - HEALTHCARE SYSTEMS: PATIENT CENTERED CARE |

Incentive-Driven Readmission Management with Patients Facing Compliance Barriers ...
Aditya Mahadev Prakash, Qiaochu He, Xiang Zhong

Effects of Surgical Wound Types, Pain Levels and Length of Stay on the CAHPS® Hospital SUrVeY...........cccccevvrvvveecinnnrsseenenns
Qianyu Hu, Deepak Agrawal, Yi-Shan Sung, Eric Reich, Soundar Kumara

HS-18 - HEALTHCARE SYSTEMS: POPULATION HEALTH |

Using Standardized Tools to Evaluate Healthcare Innovations: Metrics to Measure Success of a Community
[T L T=To T T TN 0T -y ISP
Oluwakemi Adio, Laura Hughes Ikuma

VOLUME 2

HS-20 - HEALTHCARE SYSTEMS: POPULATION HEALTH 111

Multi-Criteria Allocation Configuration Problem for Mobile Health ClINICS...........ccoviiiiiiiic s
Celestine Aguwa, Leslie Monplaisir, Darlington Egeonu, Egbe-Etu Etu, Joshua Emakhu, Oluwatoba Osoba

HS-21 - HEALTHCARE SYSTEMS: INVENTORY MANAGEMENT

Creating and Implementing Inventory Management Systems in Rural Hospitals: A Comparative Case Study...........c.ccccoeevrrrnnenn
Morgan Beckett, Sean Harris, Ransom Taylor, Durward Sobek

HS-22 - HEALTHCARE SYSTEMS: POPULATION HEALTH IV

A Comparison Between a Traditional SEIR-SEI Epidemiological Model and a Multi-strain, Multi-vector Disease
SPIEAA IMOTEL ...ttt bt b b h e e b bt E £ £ bbb R £ £ £ b E s £ bbb e h A b b Rt R £t e b bR bR bbbt
Anna Paula Galvao Scheidegger, Amarnath Banerjee

HS-23 - HEALTHCARE SYSTEMS: POTPOURRI |

Exploring the Effects of Task Sharing on Medical Staff Mental Workload using Simulation.............cccoverveeieinnseceiciniss e
Erich Maxheimer, Christina Rusnock, Vhance Valencia, Kyle Oyama



HS-24 - HEALTHCARE SYSTEMS: POTPOURRI 11

Blockchain Technology in EIectronic HEaltNCare SYSTEMS ........ccccviiiiieieeiiiriee ettt e e s sene s 754
Sujatha Alla, Leili Soltanisehat, Unal Tatar, Omer Keskin
An Assessment and Cleaning Framework for Electronic Health RecCords Data.............cccociiniiiiciiciinnsicccee e 760

Zhugi Miao, Shrieraam Sathyanarayanan, Elvena Fong, Dursun Delen, William Paiva

HS-26 - HEALTHCARE SYSTEMS: PREDICTIVE MODELS |

Predictive Modeling of POSt TraumatiC STreSS DISOFTUEN ......c.cuouiiiuiiiiiiieieet ettt 766
Ayca Erdogan, Niranjani Patel, Yasser Dessouky, Steven Sanchez, Balmatee Bidassie
Recommendation System for Customer Preferred Mental Healthcare Facility ... 772

Kankanige Udara Sandakelum Somarathna, Sohilpreet Walia, Lakshmi Sree Nithin Manchuri, Daechan Won

HS-27 - HEALTHCARE SYSTEMS: PREDICTIVE MODELS 11

Predicting Early Onset of Parkinson's Disease and Identifying the Most Effective FEatures ... 778
Irandokht Parviziomran, Sara Abedi, Ksheeraja Yakkala, Dae H Won

HS-29 - HEALTHCARE SYSTEMS: PREDICTIVE MODELS IV

Categorizing Call-Back Risk in Healthcare Contact Centers Using Maching Learning..........cccoeeerrnrsieeiinnsseseness e 784
Jared Fiacco, Mohammad Khasawneh, Sreenath Chalil Madathil, Alexander Wnorowski, Denise Carpenter

HS-30 - HEALTHCARE SYSTEMS: PREDICTIVE MODELS V

Mortality Prediction for Atrial Fibrillation Patients Using Neural NEtWOIKS ... 790
Safak Yakti, Serkan Saygi, Mohammad Khasawneh, Sreenath Chalil Madathil
Statistical Model to Predict and Prevent the Occurrence of Urinary INCONTINENCE .........ccouiuiiiiiiriccieiersee et 796

Khaled Khamis

HS-32 - HEALTHCARE SYSTEMS: PREDICTIVE MODELS VI

Predictive Modeling for Diagnosis of Cervical Cancer with Feature SEIECTION...........cccveiiiiireceire s 802
Hanan Mansy, Abdulrahman Al-Qasem, Dae H Won

Improving the Elective Surgery Duration Estimation Using Regression ANAIYSIS ...t 808
Ruba Alamad, Chen Ling, Shengyong Wang

Quantifying Human Gait Changes Using Microsoft Kinect and Sample ENTIrOPY ........cccceeiriirceninnneieeee s 814

Behnam Malmir, Shing Chang, Margaret Rys, Dylan Darter

HS-33 - HEALTHCARE SYSTEMS: PROCESS IMPROVEMENT 1

Improving Patient Flow at a Cardiology OUTPAtIENT CHNIC ..........cuceeiiiiieieieee et ae e e e s sere e nneas 820
Nicholas Bowers, Omar Ashour, Jessica Hocsman

Complex-Healthcare Organization Intra-hospital Transport Optimization using Simulation and Linear

[ 0T | = L4010 0T ST 826
Wen Cao, David Shores, Scott Phillips, Debra Sheets

HS-34 - HEALTHCARE SYSTEMS: PROCESS IMPROVEMENT 11

Detection and Correction of Errors in Real-Time Locating SYStem Data.........ccccocoiiiiiriiininiiririeereirisise s 832
Ethan Haswell, Hyojung Kang

HS-35 - HEALTHCARE SYSTEMS: QUALITY AND SAFETY

The Effect of Poka-Yoke Implementation on HOSPItal Drug WASKE..........ooucueiiiiiiiicicieetet ettt 838
Sasan Khorasani, Ramyar Feizi, Hamid Tohidi

HS-36 - HEALTHCARE SYSTEMS: RESOURCE PLANNING AND SCHEDULING |

Scheduling Language Interpreters at a Medical Center: An Integer Programming APProach ... 844
Abdulaziz Ahmed, Mohammad Hamasha



HS-37 - HEALTHCARE SYSTEMS: RESOURCE PLANNING AND SCHEDULING 11

Decision Support System for Renal TranSplantation .............ccccieiiiririeeieiiree et a e ss st se s e se s esesenenes 850
Avishek Choudhury, Md Ehsan Khan, Daehan Won

HS-39 - HEALTHCARE SYSTEMS: RESOURCE PLANNING AND SCHEDULING IV

Metaheuristic Approach for Hospital Call Center Staff Scheduling Optimization ... 856
Mohammadsadegh Mikaeili, Mohammad Khasawneh

A Review of Factors Influencing Skill-Mix Decisions in Nursing Care and Opportunities for Operations Research

PN o] o] 1Tor= 14 o] o U TOOTE TSSOSO 862
Parisa Eimanzadeh, Ehsan Salari

HS-40 - HEALTHCARE SYSTEMS: RESOURCE PLANNING AND SCHEDULING V

Simulation Optimization for Operating ROOM SCHEAUIING ..ot 868
Lida Haghnegahdar, Sumantra Sarkar

HS-42 INVITED SESSION - HEALTHCARE LOGISTICS AND SUPPLY CHAIN

An Adaptive Approach for Efficient Hospital Supply Chain System Management ...........ccccoviiieiennnineeceess e 874
Michael Kuhl, Pradeep Pai

HS-43 INVITED SESSION — LOGISTICS PLANNING PUBLIC HEALTH EMERGENCIES AND NATURAL
DISASTERS

Disaster Response Routing with Social Data in Stylized Demand SCENAKIOS. ........cccvuuiururiiriririeiee ettt 880
Erin Mullin, Ashlea Milburn

LEAN SYSTEMS

LEAN-2 - HEALTHCARE LEAN APPLICATION

Improve Capacity of an Emergency Medical Service Mexican INStITULION ...........coouiiiiiiiiniiiiiisiee e 886
Bernardo Villarreal
Lean Six Sigma to Reduce Medication Errors in HOSPITAIS. .......cccccuiieeiiiiiceeiesess ettt sse s 892

Yaifa Trakulsunti, Jiju Antony

LEAN-6 - MANUFACTURING LEAN APPLICATIONS

Kanban for the Job Shop-Adapting Kanban for Low-Volume & High-Variety...........ccccceiiiiiii e 898
Quarterman Lee

LOGISTICS & SUPPLY CHAIN

LSC-03 — COORDINATION AND COLLABORATION IN SUPPLY CHAINS

Supply Chain Coordination with Profit-Sharing AQFEEMENTS ..........cciiiiriiirieeiriietrieee sttt s bbb n e 904
Barbara Venegas, Jose Ventura, Xin Li, Sang Jin Kweon, Lisha Duan
Integration of Supply Chain and Product Design under Labor Cost UNCEITAINTY ...........coiueireirinininieciensisieeee e 910

Elif Elcin Gunay, Matthew Lunning, Gul E. Okudan Kremer
A Multi-functional Metric for Monitoring Inventory and Transportation Efficiency in Collaborative Supply

CRAINS <.ttt bbb e E b E R R R R R R SRR R £ £ R SRR R £ £ SRR R £ £ R R SRR £ R R R R AR R R R R e R R R Rt e R bRt n e 916
Payam Parsa, Manuel Rossetti
Improved Robust Optimization Model in Buyer-Vendor INVENTOrY SYSTEM ........cccoiiiiiiiieiiniiceeieierses e 922

Yu Shu, Nagendra Nagarur, Lakshmi Kusuma, Jones Assiedu, Akshay Maredi

LSC-05-FACILITY LOCATION PROBLEMS

Using Metaheuristics to Solve a Stochastic Centralized Carrier Collaboration Problem.............ccooiiiiiiiiiiecee 928
Eduardo Castillo Fatule, Jose Espiritu, Heidi Taboada
A Facility Location Problem with Inventory-Level-Dependent Hazard ZONES............ccccivririririeenninirisseseessessseeessssssesssesssessssssesees 934

Mina Aliakbari, Joseph Geunes



Pricing Unsatisfied Demand in the Reliable Uncapacitated Facility Location Problem ... 940
Angel Miranda, Jose Santivanez, Hector Carlo

LSC-07 — FORECASTING AND PREDICTIVE MODELING IN SUPPLY CHAINS

Forecasting Childhood Routine Immunization Vaccine Demand: A Case Study in NIger .........cccoiireieriinnneeiseeese s 946
Zahra Azadi, Sandra Eksioglu, David M. Neyens

LSC-08 - HEALTHCARE LOGISTICS SYSTEMS

Optimizing the Emergency Delivery of Medical Supplies with Unmanned Aircraft VEhicles ........c.ccooveeiiiiivnceieienseecee s 952
Sohilpreet Walia, Kankanige Udara Sandakelum Somarathna, Nagendra Nagarur, Renee Hendricks, Allen Jackson
Global Supply Chain Operations Analysis in a Pharmaceutical COMPANY ..........cccoiiiiiiririiiniiieise st 958

Azadeh Sadeghi, Gursel A. Suer, Rooohollah Younes Sinaki

LSC-10 — INVENTORY MANAGEMENT |

Joint Optimization of Maintenance and Spare Parts Provisioning for Multi-Unit SYStEMS...........ccccceieiinnneiiiinnnece e 964
Nooshin Salari, Abderrahmane Abbou, Viliam Makis

LSC-11 — INVENTORY MANAGEMENT II

Strategic Fleet Sizing Problem in a Vendor Managed Inventory System with Predetermined Delivery Frequency;

A FiX aN0 OPLIMIZE HEUFISTIC ....vviiieiiiiectcieiesi et bbb e b bt E R R R b e b bRttt b bbbttt 970
Kadir Ertogral, Niousha Karimi Dastjerd
An EOQ Model with Quantity Discounts and ENvironmental OBJECTIVE ..........cocoviiiiiiiiiiiiicee e 976

Dincer Konur, Tiffanie Toles

LSC-12 — LOGISTICS IN ADDITIVE MANUFACTURING

An Agent-Based Simulation Model for Optimization of Spare Parts Sourcing with Additive Manufacturing ............ccccceerveeene. 982
Taner Cokyasar, Huseyin Kose, Wenquan Dong, Xueping Li, Mingzhou Jin, Wei Li
A Conceptual Framework for Risk Classification and Assessment for Additive Manufacturing Supply Chain.........ccccceveveenne. 988

Hemik Parikh, Bimal Nepal, Kahkashan Afrin

LSC-13 — PORTS AND WATERWAYS

Dynamic Decision Models for Port Shutdown and Ship REFOULING...........cciiiiiiiiicce e 994
Vera Wendler-Bosco, Charles Nicholson
A Storage Yard Cargo Assignment Model: Port of Beaumont Case STUAY ...t 1000

Kamal Thapa, Maryam Hamidi, Weihang Zhu, Brian Craig

LSC-15 — RISK AND DISRUPTION MANAGEMENT

Managing Supply Disruption in a Two-Echelon Distribution NETWOIK...........cccciiiiiiirieeieiiireeeese e ssesenes 1006
Refik Gullu, Damla Tomsuk

LSC-16 — SCHEDULING AND CAPACITY MANAGEMENT

Capacity Balancing in Service Network Design ProDIEMS. ... ...ttt 1012
Yusuf Secerdin, Murat Erkoc
Hybrid Robust and Stochastic Programming for Lot-sizing and Scheduling Problem ... 1018

Zhengyang Hu, Guiping Hu

LSC-20 — SUPPLIER SELECTION AND PURCHASING IN SUPPLY CHAINS

Inventory Replenishment Decisions for the Supplier Selection Problem Considering Transportation Freight Rates

ANO QUATTTY ...ttt bbb E R s Rt E R b h 8 £ 48 E b E R £ £ R R £ SR e R R R R SRR bR R £ R R bR e R bRt r R ne e 1024
Avelina Alejo-Reyes, Abraham Mendoza, Elias Olivares-Benitez

The Application of the Logit Demand Function in a Joint Pricing and Inventory Replenishment Model with

IMIUITIDIE SUPPIIEES ..ttt e bR b b e £ E bR e R bR R A £ e R bbb et e bbb bt s et b et e e enenn 1030
Lisha Duan, Jose Ventura, Barbara Venegas Quintrileo, Xin Li



LSC-21 — SUPPLY CHAIN PERFORMANCE

Analyzing the Competitiveness of Inland Waterway Ports: An Application of Stochastic Analytical Hierarchy
PTOCESS ...t bbb 1036
Farjana Nur, Mohammad Marufuzzaman, Stephen M. Puryear, Emily S. Wall, Reuben Burch

LSC-23 — SUSTAINABILITY AND RESILIENCE IN SUPPLY CHAINS II

The Influence of Loan Debt and Risk of Defaulting on Supply Chain ReSIHENCE. .........ccccveeieiiriireeei e 1042
Seyed Niknam, Ahmed Alarashi, Thomas K. Keyser

LSC-24 — SUSTAINABILITY AND RESILIENCE IN SUPPLY CHAINS IlI

Vulnerability Assessment of the Southeast North Carolina Highway Transportation System to a Hurricane...........c.c.ccocoeevvnnnee 1048
Sachin Mhatre, David Richmond, Xiuli Qu, Lauren Davis

LSC-26 — VEHICLE ROUTING |

A Milk-run Approach of Truck Scheduling Problem: Mathematical Formulation and Genetic Algorithm ..........c.cccooeieiinnnnee 1054
Farouq Halawa, Bhawesh Sah, Krishnaswami Srihari, Sunghoon Chung

LSC-27 - VEHICLE ROUTING 11

Aircraft Routing Model for EXPress A SHIPMENT .......c.oiiiiiei et 1060
Archit Mokashi, Seokcheon Lee

MANUFACTURING & DESIGN

MD-01 - ADDITIVE MANUFACTURING 1

Part Distortion Prediction for Laser-Based Additive Manufacturing Using Gaussian Process Regression............ccccooevecererenenn 1066
Linkan Bian, Ravi Shankar, Jack Francis, Morteza Ghasri Kouzani, Wenmeng Tian

MD-02 — ADDITIVE MANUFACTURING 2

In-situ Quality Inspection for Micro/Nano Scale Additive Manufacturing System based on Electrohydrodynamic

TNKGET PEINTING -ttt et b ket £ e b bR £ £ b b E 21 e 42 b4 e b e b e £ £ £ e b e b e R e A £ £ e E e b e b e b e A e e £ e b b e b e b et e b b e bebe st st et et e nenea 1072
Hantang Qin, Yi Cai, Benjamin Lies, Eric Spahr, Kevin Lin
Thermal Analysis and Modeling of Laser Assisted Additive Manufacturing for CFRPS..........c.ccoviiiiinieiceeee e 1078

Pedram Parandoush, Dong Lin

MD-03 — ADDITIVE MANUFACTURING 3

Data Fusion for In Situ Layer-Wise Modeling Selective Laser Melting PrOCESSES ...........cceeuiirminiiiiieieieinsnie e 1084
Lening Wang, Ran Jin, Daniel Henkel

MD-04 — ADDITIVE MANUFACTURING 4

A Multi Agent based Manufacturing Service Marketplace: Towards Intelligent Cloud Manufacturing Services ..........ccccocoveuee. 1090
Binil Starly, Deepak Pahwa

MD-05 - ADDITIVE MANUFACTURING 5

Establishing the Process-Structure Relationship Using Tensor Decomposition of Thermal IMages........ccccovveeiervrinneeisnenessennnns 1096
Mojtaba Khanzadeh, Linkan Bian, Wenmeng Tian

MD-06 — OPTIMIZATION IN MANUFACTURING

Linear Physical Programming Approach for Environmentally Friendly and Economical Material Selection ..............cccccevvnnne. 1102
Yuki Kinoshita, Tetsuo Yamada, Surendra Gupta, Aya Ishigaki, Masato Inoue



MD-07 - BIOMEDICAL MANUFACTURING 1

Molecular Modeling of Bone Morphogenetic Protein for Tissue Engineering AppliCations........ccovvveeerinireseiesiesseeesesesseenens 1108
I1zabele Marquetti, Salil Desai
Solventless Fabrication of Biodegradable Sensors for Measuring Soft Tissue Deformation.............ccveiceiinnnnecnceenens 1114

Srikanthan Ramesh, Jin Yan, Austin Downey, Iris Rivero, Simon Laflamme, Eric Zellner

MD-09 - BIOMEDICAL MANUFACTURING 3

Assessing Printability of Alginate-Carboxymethyl Cellulose HYArOgelS ...........c.cciiiiiiricciiieiceseee s 1120
Bashir Khoda, Ahasan Habib

MD-11 — DESIGN FOR MANUFACTURING

A Design Framework for Additive Manufacturing through the Synergistic Use of Axiomatic Design Theory and
Sarath C. Renjith, Kijung Park, Gul E. Okudan Kremer

Clustering Design Structure Matrices: A Comparison of Methods Using Minimum Description Length ...........ccccccovvniicinnnnns 1132
Amol Kulkarni, Connor Jennings, Michael Hoffman, Erica Blanco, Janis Terpenny, Timothy Simpson

MD-14 - MATERIALS PROCESSING & MANUFACTURING 1

A Solid-State Processing Approach to Enhance the Mechanical Performance of Polyolefins ..o 1139
Sharon Lau, Srikanthan Ramesh, Iris Rivero, LaShanda Korley

Comparison of Bend-Wire-EDM and Bend-Machining Hybrid Manufacturing of Sheet Metal Workpieces...........ccccooveeivrvnnnn. 1145
Ye Li

MD-15 - MATERIALS PROCESSING & MANUFACTURING 2

Ultrasound-assisted Manipulation of Micro-particles in Fluid Matrix to Create Highly Aligned Anisotropic
(@0 4] 10T IS 1 (o (] PSSP 1151
Parth Chansoria, Omid Yousefian, Marie Muller, Rohan Shirwaiker

MD-18 — PRODUCT/PROCESS DESIGN & PLANNING 1

Multiple and Non-ldentical Machine Feedforward Networks with BIOCKING .........cccoviiciiiiiiniccces e 1157
Guy Curry, Hiram Moya

MD-19 —- PRODUCT/PROCESS DESIGN & PLANNING 2

Application of Ant Colony System Metaheuristic Algorithm in Manufacturing Process Sequencing Problem .............cccccevvnee 1163
Arkopaul Sarkar, Dusan Sormaz
Measuring Team Interactions and Iterations in a Web-based DeSign PrOCESS ..........cvcreririririeneiiirisieseresesesssssesesesssesssseesesssseseses 1169

Elizabeth Ayala Medina, Sabrina Sierra Pagan, Jessica Gonzalez Vargas, Lourdes A. Medina Aviles

MD-20 — ROBOTICS & AUTOMATION

Developing an Ergonomic Model and Automation Justification for Spraying Operations...........cccveeieinnnnceie s 1175
Anthony Woods, Harry Pierson

MODELING & SIMULATION

M&S-02 — SIMULATION APPLICATIONS 3

Simulation of Human-Agent Team Performance in Reduced Reliability ENVIFONMENTS ... 1181
Anthony Hillesheim, Christina Rusnock, Jason Bindewald, Michael Miller
Agent Based Modeling and Analysis of the Bitcoin BIOCKCN@IN .............ccciiiiiiiiicci e 1187

Jad Mubaslat, Frank Ciarallo

M&S-03 - HEALTHCARE-RELATED APPLICATIONS OF AGENT-BASED SIMULATION

An Agent-based Model of Individual Forgetting and Learning Behavior in EPIdemiCs..........cccovviicicninnicceeeccis 1193
Kaiming Bi, Yuyang Chen, Chih-Hang Wu, David Ben-Arieh



Triple Diffusion of Disease, Information and Behavior via Agent-based Simulation Model..............ccccoivinniiinnnreeieeeene 1199
Patricia Banks

Analyzing Obesity Using Agent-Based Modeling and Cognitive IMapPing ..........ccccorrureiirininieieee s 1205
Andy Collins, Patrick Hester

M&S-07 - LOGISTICS AND WAREHOUSE APPLICATIONS OF SIMULATION

Improving Order Fulfillment Time: A Simulation Study to Evaluate Picking Strategies.........cccoveeriiiirisneiinnissseeiesesseseeeenens 1211
Mercedes Urzua, Abraham Mendoza; Akbal O. Gonzalez

M&S-08 — ROBOTICS AND MANUFACTURING

Optimizing the General Regression Neural Network Design to Solve the FKP of a 6 DOF Stewart Platform Using

[Ty 1o T T q 1T 14Tl o £ RSP RTSRRRRTR 1217
Rawan Najar, Malek Alrai

A Micro-Services Modular Based Architecture to Reduce Rigidity, Complexity, and Noise in Human Computer

INEEIACTION SYSTEMS ....viuiiiieecieii st e ettt ettt ettt st e b e s s se et se s es e e s s e s et e se e e s s e R e e e s e e e b e R e s e e e b e R e s e R e e e et e s e b e e et e s et ene e s s ntnsenenens 1223
Veronica Schrimpsher, Sampson Gholston, Anthony Morris

M&S-09 - SIMULATION APPLICATIONS 1

Variance Reduction Method for Extreme Quantile ESTIMation............ccociiiiiiiiiiciicc et 1229
Qiyun Pan, Eunshin Byon, Henry Lam

A New Zoonotic Visceral Leishmaniasis Dynamic Transmission Model with Age-StrUCTUIe............ooieieniiiiccenecee e 1235
Yuyang Chen, Kaiming Bi, Chih-Hang Wu, David Ben-Arieh

Comparison of Mixed-factor Space-filling Designs for Meta-model Recommendation SyStemS...........coceveeririnreeieneninsseeneenens 1241
Zachary Little, Jeffery Weir, Raymond Hill, Brian Stone, Jason Freels

A Bayesian Approach to Detect the Firms with Material Weaknesses in Internal Control ............cooieeinnnisieiennrceeess 1247

Serhat Simsek, Engin Bayraktar, Srini Ragothaman, Ali Dag

M&S-11 - SIMULATION APPLICATIONS 2

Sensor Array Optimization for Chemical Gas Detection and Classification Using Discriminant Analysis............c.coceoeoniinnccienns 1253
Mehmet Fatih Yildirim, Susan Lu

M&S-13 - SIMULATION APPLICATIONS IN DISASTER AND VULNERABILITY STUDIES

Aircraft Passenger Evacuation Strategies Evaluation using Discrete Event SImulation ... 1259
Dahai Liu, Xiaoging Deng, Dennis Vincenzi

Use of Agent-Based Models to Analyze Organizational NEtWOIKS ..........cccioiiiiiiiceee st 1265
Bryan Still, Valerie Maier-Speredelozzi

A Quantitative Approach to Measure Adaptive Capacity t0 FIOOUS ........ccccouviiiireiiiiireeeiese e esens 1271

Xaimarie Hernandez-Cruz, Saylisse Davila

M&S-14 — SIMULATION APPLICATIONS IN TRANSPORTATION AND TRAFFIC

Effects of Exits and Number of Passengers on Airport Evacuation Efficiency using Simulation............cccoovncininnnnncne. 1277
Dahai Liu, Jie Chen, Yixuan Chen, Sirish Namilae, Jennifer Thropp, Younho Seong

Simulation of an Urban System with High Traffic FIOW ..o 1283
Rafael Cardoso, Rafael Poli, Erick Fugiwara, Guilherme Goncalves, Daniel Mota

Simulation Modeling and Analysis 0f @ Bike SHaring SYSTEM ...........ccueiiiiiiiieiierii sttt ssssesesanens 1289

Gerardo Steve Munguia Williams, Hugo Villegas, Alvaro Casillas, Adrian Ramirez-Nafarrate, Luis A Moncayo

M&S-15 - SIMULATION IN HEALTHCARE 1

Use of Simulation in Allocating Resources in the INPatieNt UNIt...........cccooiiiiiiiice e 1295
Dusan Sormaz, Mandvi Malik

M&S-16 - SIMULATION IN HEALTHCARE 2

Applying Simulation Modeling to Quantify the Impact of Population Health and Capacity Interventions on

HOSPITA] BEA DEMEBNG ...ttt bttt b bbb e b eb e s£ e b b e b e R e £ £ £ e b e b2 R e £ e s £ e b e b e R e R £ e e e b e b e b e b2 b e b e b b e b e bt st b e b et e b e et et eeebeban 1301
Susie Yin, Ronald Dravenstott, Eric Reich, Jason Puckey, Sharon T. Kemberling
Coronary Heart Disease Diagnosis Using Kernel PCA and Adaptive BOOSTING.........cccoiirieiiinnieieiinrsiieee st 1307

Amirhossein Koneshloo, Dongping Du



Modeling Survival in Breast Cancer: A Large POPUlation StUAY ..o e 1313
Karen Lopez-Gonzalez, Wandaliz Torres-Garcia

M&S-18 — VISUALIZATION AND GIS APPLICATIONS

Natural Light Uniform Distribution for Indoor Plant Growth using Light Design Simulation SYStems...........ccccovenreieniinnnenes 1319
Bahram Asiabanpour, Marisa Downey, Alejandra Estrada

OPERATIONS RESEARCH

OR-01 - ADVANCED ALGORITHM DESIGN

Spiral Function Variations on Moth-Flame Optimization AIGOFTtRM ..........cciiiiiiii e 1325
Rawan Najar, Sarah Lam

OR-02 — ADVANCED OPTIMIZATION TECHNIQUES

Challenges and Solutions with Exponentiation Constraints using Decision Variables via the BARON Commercial

SOIVET bbb SRR bbb 1331
William Caballero, Alex Kline, Brian Lunday

False Optimality of Integer Programs with Exponential DeciSion VariabIes............cccoiiiiiiininicici e 1337
Alexander Kline, William Caballero, Darryl Ahner

Normal Boundary Intersection Method Augmented Factor Analysis for Multivariate Process Optimization.............ccccccovivnnne. 1342

Taynara Incerti de Paula, Paulo Henrique da Silva Campos, Anderson Paiva, Xueping Li

OR-03 - ANALYTICS IN THE US AND MEXICO

Capturing Interaction of Similarity and Cardinality Context-Effects for Onling Retail............ccocooeiviivvecciiiissececs e 1348
Uzma Mushtaque, Jennifer Pazour
A Descriptive, Comparative and Cross-correlational Analysis Between the US and Mexican Stock Markets...........ccccovvvnicnnee 1354

Elena Cristina Villanueva Guerra, Victor Tercero-Gomez, Mario Beruvides, Alvaro Cordero-Franco

OR-04 — APPLICATIONS OF STOCHASTIC OPTIMIZATION

Interventional Radiology Procedure Scheduling Using Self-Adaptive Simulated Annealing Optimization
ATGOTTERM Lo bbb bbb bbb e E b bbb b £ h R E b E bbb 1360
Asala Erekat, Sreenath Chalil Madathil, Mohammad Khasawneh

OR-05 - CATASTROPHE AND DISASTER EVENT MANAGEMENT

A Hybrid Approach for Humanitarian Evacuation Before and After @ HUFTICANE ... 1366
Hayford Adjavor, Yong Wang
Humanitarian Aid for Frosts and Cold PRENOMENON ...ttt bbbt 1372

Jonatan Rojas, Luigi Flores, Renzo Benavente, Alexia Caceres, Diana Zuniga, Andrea Aliaga

OR-06 — ENERGY STORAGE

Energy Storage and its Implications in the FULUIe POWEE GEid ..ottt 1378
Bibi lbrahim, Edgar Gutierrez, Tomas Concepcion, Luis Rabelo

Using Drones for Delivery: A Two-Level Integrated Inventory Problem with Battery Degradation and Swap
SEBLIONS. ...tttk etttk et bbbt £ bbb R £ £ E bR R £ £ £ b b SR e RS £ e £ R A SR £ R £ £ £ b e b e R e e £ A e b e b e R eR £ £ R e b b e R e RS A £ e R bbb e R e £ bk e bR e et bbb renea 1384
Olivier Kwizera, Sarah Nurre

OR-07 — DECISION UNDER UNCERTAINTY

Inventory Balancing for One-Way Electric Vehicle Sharing SYSTEMS ..........ccciiiiiiiiiirnccess e 1390
Bhawesh Sah, Farouq Halawa, Yinglei Li, Sunghoon Chung

OR-08 — DISCRETE OPTIMIZATION AND APPLICATIONS

Cost-Sensitive Feature Selection Using Mixed Integer Programiming .........cccccviieies et seseeneeas 1396
Mai Abdulla, Daehan Won



Multiple Objective Optimization of Flexible Manufacturing Systems Considering Carbon Dioxide Emissions.............c.cccoeveuneee. 1402
Luis Ramirez, Heidi Taboada, Jose Espiritu

OR-12 - GAMES AND GAME THEORY

NHL's Point System: Fairness Optimization and Game Play Statistical ANAIYSIS ..........cccorireeeiiine s 1408
Zach Shearin, Jennifer Pazour
A Post-Pareto Approach by Means of Game Theory and Nash DOMINANCE ........cccccvreeiriiiririeeeine e seesens 1414

Juan Fernandez, Eduardo Castillo, Heidi Taboada

OR-13 — INTEGER PROGRAMMING AND APPLICATIONS

Manpower Planning Framework for a Hospital Contact Center with Service Level Requirements using Integer
L 0T | = L4210 0T [y o PSSR 1420
Mohammadsadegh Mikaeili, Asala Erekat, Jinkun Lee, Mohammad Khasawneh

OR-14 — LINEAR PROGRAMMING AND APPLICATIONS

The Ratio Algorithm to Solve the Optimal Basis of Two Constraint Linear Programs...........ccccooceininneienenesniseesesssesiseeenens 1426
Fabio Vitor
A Two Dimensional Search Primal Affine Scaling Interior Point Algorithm for Linear Programs ..........cccocoveevnnnncicnenennnenns 1432

Fabio Vitor, Todd Easton

OR-15 - MACHINE LEARNING APPLICATIONS

Deep Belief Network with Surrogate Optimization for Cyanobacterial Risk Prediction ... 1438
Peng Jiang, Xiao Liu, Karina Gin
Predicting Motor Vehicle ACCIAENtS IN NEW YOIK CILY .......ccooiiiririiiiiiieeee sttt b bbbttt 1444

Ishani Ratnayake Wijewickrama, Mandana Rezaeiahari

Forecasting of Short-term Water Consumption using Artificial Neural Networks: A Case Study of an Area of Pato
BranCO-Paran@a-BIraZil ............c.oucuiiiiiieieeie ettt bbb bbb £ £ b e b2 R e £ b b e R e R £ e £ e b b e b b e £ £ bbb Rt ekt b bttt nan 1450
Viviane Cristhyne Bini Conte, Paula F. G. Vieira, Diony Jose de Almeida

VOLUME 3

OR-16 - MATHEMATICAL MODEL AND APPLICATIONS

A Heuristic Shapley Value Based Adjustment Procedure for Consideration of Variable Traffic Capacity in
HIGNWAY COSt AIIOCALION .......cviiiiiiticietete bbb bbb bbb bbb bbbt b bbbt 1456
Saurav Kumar Dubey, Alberto Garcia-Diaz

Feasibility of Linear Programming Model Employing Discrete Aumann-Shapley Values in Highway Cost

ATTOCALION ...ttt bbb bbb bbb E b h 4 b b e h bbb £ h e h bbb bbbt 1462
Saurav Kumar Dubey, Alberto Garcia-Diaz
Stochastic Models for Multi-Resource Allocation in BiomManUFaCtUFING ........c.cccoiiiiriiiiiriieceee et 1468

Yasemin Limon, Ananth Krishnamurthy

OR-17 - NETWORK OPTIMIZATION AND FACILITY LOCATION PROBLEMS

Application of the Yen's Algorithm to the Continuous Single Refueling Station Location Problem on a Circuit
INBEWOTK ...ttt bbb bbbt b b s 80 E b h £ R £ £ 0 b h 28 £ £ A £ e E b e E e H e £ b e b e R £ E £ e R bR e e A e e b bbb E e bbb Rt e bbb 1474
Sang Jin Kweon

OR-20 — OR APPLICATIONS IN HUMANITARIAN LOGISTICS

Modeling for Efficient Assignment of Multiple Distribution Centers for the Equitable and Effective Distribution of
DONALEA FOO .......oiiiiiiici bbb s bbb bbb bbb bbb 1480
Md Hafizul Islam, Julie Ivy

OR-21 - OR UNDERGRADUATE STUDENT RESEARCH COMPETITION

Optimization Models for Locating Electric Vehicle Charging Stations with Queueing Constraints ............cccocccoevevnnnnicicennnnns 1486
Christopher Aden, Lihui Bai
Gender-based Selection Strategy for GENOMIC SEIECTION .........cc.ouiuiuiiiiiiice bbbttt bbb 1492

Megan Wellner, Saba Moeinizade, Guiping Hu, Lizhi Wang



International Space Station Resupply Cost MINIMIZALION...........ooiiiiiiiiiii et 1498
Trent Sahinkaya, Sojung Kim

OR-22 - QUEUING THEORY AND APPLICATIONS

Estimating Parameters of Partially ObServable QUEUES............cciiiiiieiii ettt bbbt 1504
Alexander Kline, Darryl Ahner
Waiting Time Analysis in Network of POIING QUEUES ........cvuieueieiiiieieieceises sttt sa st e e sssesese e s ssesesesesasnsnsasas 1509

Ravi Suman, Ananth Krishnamurthy

OR-24 - ROUTING AND SCHEDULING

Design of Efficient Warehouse Operation System Using Heuristic method, Association Rule Mining, and Capacity
B ot T o TU ] o T o] o] T TSRS 1515
Ingyu Lee, Sang Won Yoon, Sunghoon Chung

OR-26 — TRANSPORTATION PROBLEMS

Optimal Patrol Routing in Response to DYyNamiC TRFEAL LEVEIS ...ttt 1521
Matthew Vogel, Richard McGrath

OR-27 - TRANSPORTATION, DISTRIBUTION, AND FOOD NETWORKS

Framework for Social Sustainability From a Food INSECUrity PErSPECIVE ..ot 1527
Bingging He, Qihang Yang, Soundar Kumara

PECHAKUCHA

PKT-1 - PECHAKUCHA SESSION

User Engagement with News Outlets as Measured DY RETWEETS..........c.ccviriiieieeeeiiise e ss e neesssseseses 1533
Mark Newman, Mandana Rezaeiahari

PRODUCTION PLANNING & SCHEDULING

PPS-01 — BATCH SCHEDULING

Effect of Branching in Column Generation for a Hybrid Flow Shop Batching and Scheduling Problem..............cccccovinnnninnee. 1539
Omid Shahvari, Rasaratnam Logendran

A Particle Swarm Optimization Algorithm for Minimizing Total Weighted Tardiness of Unrelated Parallel Batch

Processing Machines with Unequal REAY TIMES. ..ottt bbbttt rena 1545
Maria Hulett, Purushothaman Damodaran

PPS-02 — FACILITY DESIGN

Co-optimizing Capacity Planning with Order Acceptance and Scheduling in Make-to-Order Production System...........cccco...... 1551
Xiaochun Feng, Yang Chen, Xiangpei Hu
Sequential Modeling and Optimization of Resources in Mail-order Pharmacy Automation SYStemsS..........cccccevrvririreieinnnniriseenenns 1557

Duaa Serhan, Husam Dauod, Sang Won Yoon

PPS-03 — PRODUCTION PLANNING AND PROJECT MANAGEMENT

Schedule Optimization for Construction in Manufacturing ENVIFONMENTS ...........ccoceiiiiici e 1563
Patrick Dwyer, Dincer Konur

Information Production Planning with Constrained Resources, Multiple Information Users, and Aging

INTOFMALION PROGUCES ..ottt bbb bbbt bbb bbbttt 1569
Neil Ranly, Jeffery Weir, John Colombi, Heidi Tucholski

PPS-04 - MANUFACTURING SYSTEM PERFORMANCE EVALUATION

Minimizing Total Tardiness and Energy Cost by Considering Layout and Scheduling in a Flexible Job Shop...........ccccccoonnnne. 1575
Ahmad Ebrahimi, Hyun Woo Jeon



PPS-05 — MIXED MODEL ASSEMBLY

Studying Sequencing Problem in Failure-Prone Mixed-Model ASSEMBIY LINES ........cccoviiririeieeiiiririseees e sessssssesesenens 1581
Hadi Mosadegh, Seyed Mohammad Taghi Fatemi Ghomi, Gursel A. Suer

PPS-09 — SHOP SCHEDULING AND VEHICLE ROUTING

AGV Reduction Algorithm for Shop FIOOr OPLIMIZALION .........c.ciiiiiieiire bbb 1587
Shiyang Huang, Colin Brown, Guiping Hu

QUALITY CONTROL & RELIABILITY

QCR-M1: - QUALITY AND RELIABILITY APPLICATIONS - 11

Performance of Self-starting Control Charts for AULOCOrTelated DAta ..ot 1593
Jorge Garza-Venegas, Victor Tercero-Gomez, Diana Barraza-Barraza, Philippe Castagliola
Economic Design of X-bar Control Chart for Process with Uncertainty Over Operational Costs.........c.ccouvvireieiniennieeisnenesneenens 1599

Andre L. Korzenowski, Rossano Noronha, Wagner L. Simoes, Leonardo D. Chiwiacowsky

QCR-M4: - MAINTENANCE AND LOGISTICS 11

The Application of Random Forest to Predictive MAINTENANCE ...........ccoiiiiiiiciee e 1605
Rodney Kizito, Phillip Scruggs, Michael Devinney, Reid Kress, Thomas Berg, Xueping Li
Modelling Factors Affecting Operation and Maintenance Costs of Offshore Wind Farms ..........ccccooeinnnicieiennnseeieeesees 1611

Sathishkumar Nachimuthu, Ming Zuo, Yi Ding

QOCR-M6: - RELIABILITY ANALYSIS AND DESIGN OPTIMIZATION

A Perspective of a Dual Response Surface Model with a Desirability FUNCLION ...........ccccoeiiiiiieeiciinssee s 1617
Akin Ozdemir, Mehmet Turkoz

QCR-S1: - QUALITY AND RELIABILITY APPLICATIONS -1

A Mixed CUSUM-EWMA Chart for Monitoring a Weibull Process with Type-1 CeNnSOring.........cccurreeenirnriseeneerisisesesesesesienas 1623
Berihun Bizuneh, Fu-Kwun Wang
Are Self-Start Control Charts a Reliable Solution for Monitoring Finite HOrizon ProCesses?........couueienrniieeenisnisieeeesseeienes 1629

Andre L. Korzenowski, Wagner L. Simoes

QCR-S2: - RELIABILITY ANALYSIS - |

Determining Aerospace Electronic System Reliability Using Ridge Regression, LASSO, and MVO ........ccccoovniiieinnnnnicnees 1635
Lida Haghnegahdar, Daniel Trembley, Yong Wang

QCR-54: - MAINTENANCE AND LOGISTICS - |

Data-Driven Predictive Maintenance for AIrCraft ENGINES....... ..ot 1641
Yupeng Wei, Dazhong Wu, Janis Terpenny
Condition-based Maintenance EMPIOYiNg SYSIEM EITOIS......cccuiiciiiiiceeiisiss sttt es e b e st et a s ssesesesenenees 1647

Jenny Pilar Gutierrez Lopez, Tarkan Tan

QCR-S6: - OCR & ES JOINT SESSION ON RELIABILITY OF BATTERY SYSTEMS - |

An Enhanced Copula-Based Method for Battery Capacity Prognosis Considering Insufficient Training Data Sets ...................... 1653
Zhimin Xi, Xiangxue Zhao

QCR-S7: - RESILIENCE ANALYSIS OF COMPLEX SYSTEMS

Optimal Restoration for Resilience of Dependency Systems Against Cascading Failures...........cooocvivnicinnnsccescees 1659
Jian Zhou, David Coit, Frank Felder



OCR-S8: - RELIABILITY ANALYSIS - 11

Modeling Degradation Paths based on Interactive Multiple Model Particle Filters for Prognostic Health

IMTBINAGEIMIENT . ...ttt bbb bt bbb st E b b s R £ e 0 b e b E £ A £ b b e E R £ e £ a4 e E £ R £ b4 E e b bR e R A e e b b e bt b £ e e b bbbt btk b et e b enn 1665
Ali Al-Dulaimi, Arash Mohammadi, Amir Asif

Remaining Useful Life Prediction Using ADT Data with Inverse Gaussian Process Model ............coveeeinnicseininnenseeenenesseenens 1671
Shah Limon, Om Yadav, Bimal Nepal

A Stochastic Degradation Model for Ink Fading of Printed IMAgES ..o 1677

Ziyi Wang, Elsayed Elsayed

QCR-T2: - RELIABILITY GROWTH

Printed Circuit Board Reliability Improvement Using Total Quality Management TEChNIQUES ..........ccoveeirnnieccnininreiceeees 1683
Maan Z Kokash, Thaer Alghoul, Samar Alhihi, Mohammed Alhendi, Christopher M Greene

QCR-T3: - QUALITY AND RELIABILITY APPLICATIONS - 111

A New Collision Avoidance Algorithm for Autonomous Vehicles Considering Physical Constraints ...........c.ccccoeeevnnnnicnees 1689
Zhimin Xi, Elnaz Torkamani

QCR-T4: - PROCESS MONITORING AND CONTROL -1

Review of Machine Learning Approaches for High Dimensional Process MOoNitoring..........occceiiieieinnsscee e 1695
Mohammadhossein Amini, Shing Chang

QCR-T6: - PROCESS MONITORING AND CONTROL - 11

SEM Based Image Data Mining for Quality Control of Nanofiber Reinforced Piezo-Electric NanoCOmMpOSItes.........ccovvvvveveeenne 1701
Tzu-Liang Tseng, Zhonghua Hu, Jianguo Wu, Anabel Renteria-Marquez, Yuxin Wen, Chun-Che Huang

QCR-17: - PROCESS MONITORING AND CONTROL - IV

Real Time Control of Partially Observable Deteriorating PrOCESSES ...........cuiiieiiiiiiiniiiicieetiens et 1707
Abderrahmane Abbou, Nooshin Salari, Viliam Makis

QCR-T9: - PROCESS MONITORING AND CONTROL - 111

An Investigation on Selected Factors that Cause Variability in Additive ManufaCturing ..........cccocovrieiienninscineeeees 1713
Anusha Velineni, Elif Elcin Gunay, Kijung Park, Thomas M. Schnieders, Richard Stone, Gul E. Okudan Kremer

SAEETY, HUMAN FACTORS & ERGONOMICS

CHFE-2 — INNOVATIVE INTERFACE RESEARCH

Exploring the Relationship Between Pilot's Performance and Fatigue when Interacting with Cockpit Interfaces ............c.cccccee... 1719
Ziho Kang, Salem Naeeri

CHFE-3 - HUMAN SENSING AND ADAPTIVE SYSTEMS

Human Engagement with Event Rate Driven Adaptation of Automated AGENTS..........ccceeeriiiinieiee e 1725
Michael Schneider, Michael Miller, Isaiah Bragg, James Henderson

CHFE-5-HFE IN THE HOME AND LOCAL INDUSTRY

Observations on Autonomous Adoption of Industrial and Systems Engineering Practices by Caregivers in the
HOME ENVITONIMENT ...tttk b bbb e e bbb R £ £ £ b e b e Rt £ b bR R £ e e b b e b bt e bbbt ettt et ettt ebenan 1731
Greg Placencia, Glenn Takata, Mary Lawlor

CHFE-6 — EYETRACKING AND EYEMETRICS

Situation Awareness Assessment Using Eye Movements and Verbal Response SCOring MEtriCS.........coovieieninninseieninnseieeene 1737
Ziho Kang, Jiwon Jeon, Raj Kiran, Saeed Salehi, Vincent T. Ybarra, Edward T. Cokely



CHEE-7 - SUPPORTING TRAINING AND DECISION-MAKING

Protective Action for Tornado Threats: Probabilistic vs. Deterministic Hazard Information .............ccococecvivivvnecinninsseeienenns 1743
Seyed M. Miran, Chen Ling, Alan Gerard, Lans Rothfusz

HEET-1 - HF EDUCATION AND TRAINING

Ergonomics Education Through a National Design COMPELITION..........cciiiiiiiriceii it 1748
Joel Haight, David Alexander

PE-2 - PHYSICAL ERGONOMICS

Investigating Critical Values in Side Impact NeCK INJUIY CriteriON .........ooieiiriiiiece ettt 1753
Justin Williams, Michael Miller, Jeffrey Parr

PE-3 - PHYSICAL ERGONOMICS

Ergonomic Elevator Design Based on Anthropometrics and Proxemics REQUIFEMENTS.........ccccviriiiiiceiinnn e 1759
Abdalla Alrashdan, Faysal Alghethber, Razan Khan, Salman Alomar

SHP-1 - SAFETY HEALTH AND PRODUCTIVITY

Discomfort, Pain, Posture and Level of Risk in a Coffee Harvesting TaSK ... 1765
Ambar Rodriguez-Velez, Cristina Pomales-Garcia, Johana Mercado-Colon
Crash Severity Prediction using a Series of Artificial Neural NEtWOIKS.........cocceiiiiiiririenieiiss e es 1770

Anemone Kasasbeh, Rawan Shabbar, Daryl Santos

SHP-2 — SAFETY HEALTH AND PRODUCTIVITY

Guidelines for Enhancing Safety Within SRt WOTK ............cociiii ettt 1776
Laura Chiuminatto Fuchs, Linda Boyle
Designing for FIOW: A WOFK SYStEM ADPPIOACK. ........cuiuiiiiiiiiietet etttk b bt b bbbttt eb ettt 1782

Steven Clapp, Nicolas Uszak, Ecem Olcum, P. A. Hancock

SHP-3 - SAFETY HEALTH AND PRODUCTIVITY

Characterization of Health Issues amongst Latino Agricultural and Non-agricultural WOrkers...........cccoccovvvvvnecieninissseienenennns 1788
Cristina Pomales-Garcia, Zairelys Reyes, Julio Martin-Marantes
Expected Functions and Application of Personal Health RECOITS ..........ccuiiiiiiiiiiiiiecees e 1793

Yuan-Han Huang, Emily Miksa

SECURITY ENGINEERING

SEC-01 — ADVERSARIAL AND INTERDICTION MODELING FOR SYSTEM RESILIENCY

Using Resilience for Defensive Investment DeciSions in POWEE NETWOTKS ...........cociiiiiiiririiiiireieieee e 1799
Sinan Tas

SEC-03 - CRIME PREDICTION, PREVENTION, AND CONTROL

Surveying the Vulnerability of the Maritime Cargo Pathway to Nuclear SmMuggling.........ccoceoevvrirreeeiiinieseceressse e 1805
Sarah Schwartz, Kathryn Lukasiewicz, Jun Zhuang

SEC-04 — CYBER RESILIENT DEFENSE SYSTEMS

CYDEISECUNITY GIOWLEN PIrOGIAIM ......viiiiieteieieeiiieieieie ettt sttt ettt s et e bt £k e bR s e e b e b e b e E e s e e ek b e b e b ettt e b b e et b et et e b e e e e es 1811
Roy Wilson
Can the Air Warfare Goliath SUrVive the CYDEr DAVIO? ...ttt bbbt 1816

Vincent Lamolinara



SEC-05 - MILITARY PREPAREDNESS, CYBERSECURITY AND CYBER-PHYSICAL SYSTEMS

Values and Trends iN CYDEISECUTITY .....c.cviiiieiiieeeiisisteteeeest e e e sa st et e e e ssesese e e s e sesesese e sseseseseseneseeteseEesese s esebenene s nsesenenenensesene s 1820
Lorraine Black, Natalie Scala, Paul Goethals, James Howard

SEC-06 — DISASTER PREPAREDNESS AND POST-DISASTER LOGISTICS

Risk Assessment of Commonly Transported ChemiCalS IN POFTS ..........cciiiiiriiieee bbb 1826
Ayberk Karakavuz, Berna Eren Tokgoz, Burak Cankaya, Alberto Marquez
A Hierarchical Decision-making Process in Social Networks for Disaster Management ............cccocorreeieninnriseienesssseesesesesnenes 1832

Seunghan Lee, Young-Jun Son

SEC-10 - MODELS AND METHODS FOR DISASTER PREPAREDNESS AND MANAGEMENT

Toward an Integrated Approach to Public Project Management for Natural DiSasters..........c.cocouiiceiinscsieeeseeees 1838
Gary Moynihan, Dean Norsworthy

SEC-14 — RESILIENT INTERDEPENDENT INFRASTRUCTURES: CONCEPTS AND MODELING

Understanding Infrastructure Dependency During Natural Hazard Events for Actionable Disaster ReSPONSES ..........ccccoevreeeenene. 1844
OluFemi Omitaomu, Bandana Kar

SEC-15-RESILIENT INTERDEPENDENT INFRASTRUCTURES: DATA DRIVEN APPROACHES

Data-based Methodology for Mitigation Decision-making in Critical INfraStruCture ............coccoevivrirneieieriircseee s 1850
Charles Nicholson, Alexander Rodriguez

SUSTAINABLE DEVELOPMENT

SD-01 — SUSTAINABILITY EDUCATION AND ISE

Impact of Renewable ENErgy 0N EQUCALION ..........c.coiiiiiiiceetes ettt sttt s e s s et s et ne e s s esene e s etenennneas 1856
Alyasser Nureldeen, Byungik Chang

SD-03 — GREEN BUILDINGS, SUSTAINABILITY AND SOCIETY

Social-Economic Impact Analysis for Eagle Ford Shale DeVEIOPMENT ...........ccoiiiiiririiiiiee et 1862
Laura Martinez, Hua Li, Francisco Haces-Fernandez

Designing an Automated Sustainable Green ROOT SYSTEIM ..........ciiiiiiiiiiiec bbb 1868
Burchan Aydin, Sojung Kim, Derald Harp, Sheun Ojemuyiwa

A Structural Diagnosis of the Regional Innovation System of Bogota: A Tool for Policy-MakKing ..o 1874

Jose Nicolas Pacheco, Maria Catalina Ramirez Cajiao, Andres Esteban Acero Lopez

SD-05 - SUSTAINABLE TRANSPORTATION SYSTEMS |

Transport Biofuels Blending Targets - A Case StUAY OF INGIA..........ciiiiiii bbb 1881
Amarjit Bhullar, Balbinder Deo

Local Coastal ROAAS-NEXE GENETALION ......cvviveueieieriiisieteeeiisee e e se e e ses e e s tesese e se et esesese e s ssesesesesesessesesesere et es et ese e s ssesesenensnsnsnne s 1887
Garland Pennison, Robert Cloutier, Bret M. Webb

Determination of Bus Station Locations Under Emission and Social Cost CONSLrAINTS............ccoeeiiririeeieininssieee e 1893

Atousa Zarindast, Elif Elcin Gunay, Kijung Park, Gul E. Okudan Kremer

SD-06 — SUSTAINABLE TRANSPORTATION SYSTEMS II

Energy Consumption Estimation for Routing EVs Based on Driver BENAVION ..o 1899
Niklas Schwertner, Gretchen Macht
EV Charging Behavior in Existing INfrastructures: A Case STUY ........cccuiriieueieiiiiirireeeseses e sssssssesassssssssess 1905

Roxana Voss, Gretchen Macht



SD-08 — SUSTAINABLE AGRICULTURE AND FOOD PRODUCTION I

Pleurotus Ostreatus in the Decomposition of Fibrous Tissues for Ruminants' Feeding
Gerardo Espinosa-Garza, Imelda de Jesus Loera-Hernandez, Natella Antonyan, Leopoldo Eduardo Cardenas-Barron, Jorge
Hector Villarreal Garza Villarreal Garza, Andres Enrique Garcia Torres, David Eduardo Cano Mendez, Ricardo Troncoso
Lozano, David Robles Paez

Obtention process of Omega - 3 and Omega - 6 Though the Salmon Dehydration.............cccoovrrriinnnree s 1917
Gerardo Espinosa-Garza, Imelda de Jesus Loera-Hernandez, Natella Antonyan, Leopoldo Eduardo Cardenas-Barron, Maria
Fernanda Marbello Castrejon, Berenice Salcido Quintanar, Jeniffer Sotelo Solorzano, Andrea Escobar de la Torre, Alexis Fuentes
Valdes

Greenhouse Design Controlled by the Production of the Piquin Chilli..........ccooiiiiiiee s 1923
Natella Antonyan, Gerardo Espinosa-Garza, Imelda de Jesus Loera-Hernandez, Leopoldo Eduardo Cardenas-Barron, Alexis
Garza-Rios, Carol Sandoval-Sanchez, Roberto Palazuelos-Buentello, Juan Torres-Castillo, Arturo Garcia-Rivera

Latent Variable Structured Bayesian Network for Cyanobacterial RisK Pre-Control ... 1928
Peng Jiang, Xiao Liu, Jingjie Zhang, Shu Harn Te, Karina Gin

SD-09 — SUSTAINABLE AGRICULTURE AND FOOD PRODUCTION Il, SUSTAINABLE WATER AND
WASTE MANAGEMENT

Production Of NOPAI-DASEA BIOGAS.........ciueuiuiuiiriirieieiiiteie ettt sttt et bkt £ bbb e bR e e e b e b e b e b e e e e e b b e b e b et e b bbb ettt b et b n e 1934
Imelda de Jesus Loera-Hernandez, Natella Antonyan, Gerardo Espinosa-Garza, Leopoldo Eduardo Cardenas-Barron, Valeria
Villanueva Vega, Mariel Balderas Espino Barros, Carolina Conde Rodriguez, Carolina Diaz Diaz Meraz, Rodrigo Peon, Alberto
Julian Perez Suazo

Environmental Performance of a WWTP Applying Life Cycle Assessment Methodology ... 1940
Ana Cram, Jose Espiritu, Shane Walker, Heidi Taboada
A Risk Analysis Framework for Evaluating On-Site Wastewater Treatment SYStEMS .........ccccoviieirieennnnie s 1946

Kellie Schneider, Alexis Wingfield, Rodney Williams

SD-10 - REMANUFACTURING, RECYCLING AND REUSING

Behavior Prediction for Cerro Prieto Dam Storage using Markov Chains
Elena Cristina Villanueva Guerra, Alicia Alejandra Del Rio Castellanos, Jose Luis Del Castillo Castillo, Aldo lvan Ramirez-
Orozco

SD-11 — SUSTAINABILITY AND BUSINESS STRATEGY

Design and Development of Biopolymers for Additive ManufaCturing ..........ccccoeoiiiriiiieece et 1958
Daniel Saloni, Nicole Mervine, Christina Verdi

Modeling and Analyzing Critical Factors for Implementing Sustainability in Industrial Firms ..o 1964
Ibrahim Garbie, Hamdi Bashir

An Operational Framework for Energy Companies Entering Emerging Markets ... 1970

Ankit DuttaGupta, Ona Egbue

SD-12 — SUSTAINABLE MANUFACTURING |

System Design to Take Advantage of the Heat in the Glass Industry
Natella Antonyan, Gerardo Espinosa-Garza, Imelda de Jesus Loera-Hernandez, Leopoldo Eduardo Cardenas-Barron, Andrea
Gonzalez Villanueva, Viridiana Garza Vidaurri, Andres Royo Domenzain Royo Domenzain, Rodrigo Echavez Navarro

A Case Study for Sustainable Routing in Manufacturing ENTEIPIiSES ..........cciiiiiiiiicicii e 1982
Valerie Maier-Speredelozzi, Christoph Gerdes

SD-13 — SUSTAINABLE MANUFACTURING Il

Energy Consumption Study for 6-Axis Hybrid Additive-Subtractive Manufacturing ProCess ..........c.ccccouoerrnieeiennnsseneiesneienes 1988
Yiran Yang, Azadeh Haghighi, Lin Li

SD-14 — SUSTAINABLE SUPPLY CHAIN & LOGISTICS

New Policy Design for Food Accessibility t0 the PEOPIE iN NEEU..........c.ceiiiiiicecei et eaenn 1994
Rahul Sucharitha, Seokcheon Lee
Sustainable Delivery System in a Temperature Controlled SUPPIY ChaiN ... 2000

Amin Gharehyakheh, Jaime Cantu, Caroline Krejci, Jamie Rogers



SYSTEMS ENGINEERING & DESIGN

SED-1 - AEROSPACE APPLICATIONS

Safety Risk Modeling of an Unmanned Aircraft System (UAS) to Support Prisoner ACQUISITION .........ccoovveieninniniscenirseieeens 2006
Mark Trevena, Carl Luxhoj, James Luxhoj

A Post-Hurricane Unmanned Aircraft System (UAS) Flight Risk Assessment Model with Temporal Wind Hazards ................... 2012
Priti Kantesaria, Carl Luxhoj, James Luxhoj

Assessing Alternatives in the Systems Engineering Process: Case Study of an Earth Observing Satellite Concept ...........cccocueeee. 2018
Marie Ivanco, Christopher Jones

Defining Alternatives in the Systems Engineering Process: Case Study of an Earth Observing Satellite Concept..........cc.cccovenee. 2024

Christopher Jones, Marie lvanco

SED-3-BIG DATA IN SYSTEMS ENGINEERING

Real-time Manufacturing System Monitoring Utilizing Multi-tiered Machine Learning Modules ...........ccccocovrieinnnnnienennneenns 2029
Dheeraj Kayarat, Mittal Patel

A Survey of Advanced Manufacturing with Legacy Machinery: The Internet of Other Things..........ccccceonniirieinnnnceieee 2034
Daniel Trembley, Lida Haghnegahdar, Yong Wang

Structuring Big Data using Principal Components Analysis and DecCiSion RUIES...........c.cviiiinrnecineeee e 2040
Nykesha Fyffe, Dominique Tanner, Hilda Goins, Tonya Smith-Jackson, Nutta Homdee, Ridwan Alam, John Lach

Structuring Coalesced Multi-Source Data for Artificial Neural Network Modeling ... 2046

Hilda Goins, Nykesha Fyffe, Tonya Smith-Jackson, Nutta Homdee, Ridwan Alam, John Lach

SED-4 - MANUFACTURING APPLICATIONS

Metrics and Process Description for CAD-Platform Automation of ETO Products - Literature REeVIEW ...........cccccoerirrcienininnenns 2052
William Quintero-Restrepo, Brian Smith, Reuben Burch, Kari Babski-Reeves

A Quantitative Framework for Asset-based Modeling of SUPPIY Chains..........cccoviiiiirieeieiiireeee e ssesens 2058
RaSheka Robinson, Paul Stanfield

Technological Impact on Defect Reduction: A Quality Management PerspectiVe ..........cooeieiieinnnicicieeseei e 2064

Armando Elizondo-Noriega, Victor Tercero-Gomez, David Guemes-Castorena, Mario Beruvides

SED-5-RELIABILITY AND SUSTAINABILITY APPLICATIONS

Fostering Enterprise Innovation and Collaboration: A CaSe STUAY .......cccceoriiieiiiiiiieecere et 2070
Christina Rinaudo, Niki Goerger, Simon Goerger, Matthew Woolsey, Theresa Joseph
A Systemic View of Obtaining High Reliability Organization STAtUS ..........ccccccriiiiiiseieeisieee s ssesenes 2076

Jaime Cantu, Janice Tolk

SED-7 - SYSTEMS MODELING

System Dynamics Conceptual Model of Minsky's Financial Instability HYpOthesis ..o 2082
Linh Phan, Mario Beruvides
Application of a Systems Model fOr Process IMPIOVEMENT .........c.cuiiiiieiiiiiiet ettt 2088

Sharon Bommer, Adedeji Badiru

SED-8 —TOPICS IN SYSTEMS ENGINEERING 1

Improving Response in Genomic Selection with a Look-ahead APProaCh............ccccciiiiiiciiei e 2094
Saba Moeinizade, Guiping Hu, Lizhi Wang
Risk, Entropy and Decision Making UNAer UNCEITAINTY ...........cccoiiiiiiireiiiiiisiee ettt sttt ebebas 2100

Thomas Monroe, Mario Beruvides

SED-9-TOPICS IN SYSTEMS ENGINEERING 2

Migrating from Legacy Cyber-Physical Systems: Streamlining the Process and Optimizing the OUtCOMEe .........cccccvvveriririrnnnes 2106
Robert Delles

Bridging a Relational Database to @ SEMaNtiC IMOUEN ..............oiiiiiiiii bbb 2111
Steve Matovski, Nasim Nezamoddini

Process Biomimicry: Understanding When and When Not to Imitate NALUIE ... 2117

Richard Burgess, Mario Beruvides, Donna Hamilton



TRANSFORMING THE PROFESSION

TTP-16 — AN OPERATIONS SCIENCE TO TRANSFORM THE IISE PROFESSION

An Operations Science to Transform The ISE ProfESSION. ........ccciiieiiiiet et 2123
Edward Pound

TTP-31 - IE'S INDUSTRY IMPACT / INDUSTRY-UNIVERSITY COLLABORATION

Inclusive Industry-University Collaboration: Best Practices from a Historically Black College/University (HBCU) ..........ccc.c...... 2129
Tonya Smith-Jackson, Rochelle Cook, Dewayne Hicks, Ryan Urquhart

WORK SYSTEMS & SERVICES

WSS-1 - STRUCTURE WORK FOR SUCCESS: ALIGN ENGINEERING SKILLS, ANALYTICS FOR
INPATIENT CARE

Augmenting Inpatient Care Work Analysis with Computer Simulation and Data ANalytics.........ccovveiviinrinrsieinrreeeesseeas 2134
Ewing Tiong, Laila Cure
Aligning Engineering Skills Sets to Manage Impact from Disruptive TeChNOIOGIES .........cccouririrurieiiinirineee s 2140

Rajesh Krishnamurthy, Sharon Harrison

WSS-5 — DESIGNING PRODUCTIVE PROCESSES: CNC MULIT-AXIS MILLING; POWER GENERATOR
ASSEMBLY

Development of Complexity and Tolerances Matrices for 3-Axis and 5-Axis Computerized Numerically Controlled
IMIITTING IMTACIINES ...ttt b bt £ b bbb £ e £ e bbb A £ £ e 4 e b e R e £ e £ e b e b e R e R £ A e e b b e b e b et e e b b e b e b et b b eb e b e et et eeebeban 2146
lvy Mar Ramos, Winston Paul Camus, Laica B. De Luna

ADDITIONAL PAPERS

A Shared Strategy to Minimize Unloaded Travel in CroSS-00CKS ...........cciiiiiiiiece s 2156
Hector J. Carlo, Stephanie Santiago-Montano
Inbound Door Assignment for Cross-docks Using Shared Strategy ...t 2162

Stephanie Santiago-Montano, Hector J. Carlo
Comparing and Enhancing the Analytical Model for Exposure of a Retail Facility Layout with Human

LT (0] 1 LT TP 2168
Bradley Guthrie, Pratik J. Parikh, Tyler Whitlock, Madison Glines, Thomas Wischgoll, John Flach, Scott Watamaniuk

Retrieval Scheduling for Crane-based AS/RS with Compact Storage System and Autonomous Shuttle ... 2174
Wengquan Dong, Mingzhou Jin, Yanyan Wang, Lining Xing

Building Asset Management System: A Performance Evaluation APProach ...........ccceceiiiiicieeinnnisee e esessssesens 2180

Maha Reda Alkasisbeh, Osama Abudayyeh
Author Index





