2024 Annual Modeling and
Simulation Conference
(ANNSIM 2024)

Washington, DC, USA
20-23 May 2024

.O I E E E IEEE Catalog Number: CFP24AJ3-POD
° ISBN: 979-8-3503-5056-2



Copyright © 2024, The Society for Modeling and Simulation International (SCS)
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: CFP24AJ3-POD
ISBN (Print-On-Demand): 979-8-3503-5056-2
ISBN (Online): 978-17-13899-31-0

Additional Copies of This Publication Are Available From:

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

Phone: (845) 758-0400

Fax: (845) 758-2633

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

proceedings



TABLE OF CONTENTS

Incorporating Trauma Propagation and Transmission in Agent Based Models: A Preliminary
FIAMEWOTK. ...ttt ettt sttt et ettt b e sh e bt et eat et et e bt saeebeeaeeae et etenaenaeenes 1
Nicholas Bishop, Hamdi Kavak

Hybrid Simulation-Optimization Model to Design Autonomous Delivery Vehicles Networks ............c.ccoeeee. 14
Erik Roy-Veilleux, Farouq Halawa, Will Arling, Raashid Mohammed

Designing for Daylight: An Exploration of Origami-Inspired Interior Shading Screens ...........ccccceevveiieiennenns 26
Niloofar Nikookar, Azadeh Omidfar Sawyer

Scalable Building Energy Efficiency BalancCing.............ccoecveriieiiieiiieieiiesieeee ettt 39
Philipp Zech, Daniel Plorer, Rainer Pfluger, Ruth Breu

Multi-Agent Imitation Learning for Agent Typification: A Proof-Of-Concept for Markov Games
WIEH CRESS ..ttt sttt s a e bt et et a et be bt bt e at oot et esae st b saeeaeene 52
Helen Haase, Daniel Glake, Thomas Clemen

Data-Driven Reconstruction of Processes from Pedestrian TrajeCtories ........cververeerieriiercierierienieeieeveeveeenns 64
Elena Eftimova, Christoph Nellinger, Tobias Koch

Automated Generation of Urban Digital Shadows Using Open Data ...........ccccoceeeeiieiienineie e 77
Susanna Cao, Kai Franke, Tobias Koch, Tamara Lenhard

Simulation Cloning for Digital Twins: A Scalable Approach ..........c.ccccceevirenininniiiininneeeeeeee e 90
Srikanth B. Yoginath, Pratishtha Shukla, Sudip K. Seal, James J. Nutaro

Digital Twin as an Aid for Optimizing Climacteric Fruit Supply Chains...........ccccooeiiiininiiiiieeeee 103
Souvik Barat, Parijat Deshpande, Abhishek Yadav, Aditva A. Paranjape, Vinay Kulkarni,
Beena Rai, Harshil Ketan Vora, Sakshi Kumar, Ishan Pahare, Pratik Mittal, Mayank Bansal,
Vijay Sai

Comparing Simulated Autonomous Swarm Systems Using Agent-Based Modeling............ccccceeeeveeniennennns 117
Bong Gumahad, Andrew J. Collins

TAFE-AI: A Trust-Augmented Fog and Edge Al Enabled Network Integrated with Decentralized
LAGIEILY ©vviieeeeiieie ettt ettt ettt et et e et e et este et e e st e esbeesbessaeseesseesseesseeseesseesseessaassaessesssensaesseenseansesssenseenseensenssens 129
Shakira Banu Kaleel, Abdolreza Abhari

Evaluating Panoramic 3D Estimation in Indoor Lighting Analysis.........ccccceerieiiioiinienienieeeeee e 142
Zining Cheng, Guanzhou Ji

Real-Time Interactive External Labeling for Dynamic Visualizations..............cccoevverieviieieecieeienieneenee e 155
Shan Liu, Yuzhong Shen

Simulation and Visualization Tools: How Could They Support Urban Designers and Planners in
Shaping a Sustainable Urban Form? a Case Study in Seattle, Wa, US .......ccccoooiriiiieieniniieeieeee e 167
Firas A. Al-Douri

A Simulation-Based Optimization Approach Towards Human-Centric Scheduling in Presence of
Hetero@eneous WOTKIOICE ........ccuiiiiiiieieciecieee ettt st e st esteenseenaeenaessaenseennes 180
Amel Jaoua, Elisa Negri, Hajer Hamdaoui, Safa Bhar Layeb



A Novel PCM-Integrated Electrochromic Glazing (PCM-ECG) System for Improving Energy
Performance in COOLING SEASOM .......cuieiiriiiieitiee ettt ettt sttt et e te et e st e saeesteeteeneeeseeeseesneenseenseenees 192
Qian Jin, Qiuting Sun, Xiangyu Long

A Simulation-Based Real-Time Deep Reinforcement Learning Approach for Fighting Wildfires .................. 204
Jose Tupayachi, Madelaine Martinez Ferguson, Xueping Li

Enhancing Spatial Configurations in Informal Learning Spaces: An Early-Phase Design Decision-
MakKing FrameWOTK ..........coiiiuiiieiiee ettt ettt ettt e s et ettt et e e st e s e e eneenteeneeneas 216
Song Guo, Weimin Zhuang, Xiaoyue Yan

Simulating Elections in the Context of Voter Behavior and Election Rules............ccccoooivininininiiniencnincnn, 229
Michael E. Hammer, Hamdi Kavak

Evaluating Open-Source Tools for Heterogeneous Model-Based Digital Twin Development: A
MICTODTEWETY CASE SEUAY -...eeueiuietietieteett ettt sttt ettt et et e et e et e bt e st eseeaee st esse st e ebesaeebeeneensensensenbesaeeseeneenes 241
Ander Lee, David A. Manrique Negrin, Loek Cleophas

Flattened Parallel DEVS Simulations on GPU ArChit€Ctures...........ccoueouererinereniiieienienenesieeieeeeeseeseene e 254
Guillermo G. Trabes, Alonso Inostrosa-Psijas, Veronica Gil-Costa, Gabriel A. Wainer

Evaluation Concept for Order Release Based on Simulation and Reinforcement Learning Against
Changes to the Production COonfigUration. ............cceieueiuirireeieeie ettt sttt et ae e see e 267
Tim Janke, Michael Riesener, Seth Schmitz, Judith Fulterer, Hendrik Eisbein

XDEVS No_std: A Rust Crate for Real-Time DEVS on Embedded Systems...........cccccoceveneneniinicncncnennenn 280
Roman Cardenas, Pedro Malagon, Patricia Arroba, José L. Risco-Martin

A Novel Real-Time DEVS Simulation Architecture with Hardware-In-The-Loop Capabilities...................... 293
Oscar Fernandez-Sebastian, Roman Cardenas, Patricia Arroba, José L. Risco-Martin

Three Dimensional Automated Long-Term Monitoring of Bio-Based Building Elements in Outdoor
COMAILIONS ...ttt ettt ettt ettt b st b et ettt e bt s e e eb e st e e e st st e e e st st e e enesaenenesnens 306
Martin Tamke, Shahriar Akbari, Mette Ramsgaard Thomsen

Simulating Change: A Systematic Literature Review of Agent-Based Models for Policy-Making ................. 319
Michael Belfrage, Fabian Lorig, Paul Davidsson

A Simulation-Based Approach for Evaluating Shared Control Algorithms for Mobile Robots.............c......... 332
Ahmet Saglam, Yiannis Papelis

Machine Learning-Based Small-Scale Parameter Extraction for Improved Wireless Channel Model
FIACTILY ettt ettt sttt b et skt b et stk et b et a b 345
Ben Earle, Ala’A Al-Habashna, Gabriel Wainer, Xingliang Li, Guogiang Xue

Simulation-Based Study on False Alarms in Intrusion Detection Systems for Organizations Facing
Dual Phishing and Dos AttaCKS ........cc.eiiiiiiiieiiee ettt sttt ettt seesneesaeeneenees 356
Jeongkeun Shin, L. Richard Carley, Kathleen M. Carley

Optimizing Humanitarian Logistics with Deep Reinforcement Learning and Digital Twins............cccveee....... 369
Bulent Soykan, Ghaith Rabadi

Simulation-Based Predictive Process Mining with eBPMN: Methods, Challenges and Opportunities ........... 382
Paolo Bocciarelli, Andrea D’Ambrogio



Using Co-Simulation and Time Signal at Red (TSAR) to Determine Impact of Driver Behavior on

Rail NetWork PerfOIMANCE .......cvevveviiiiiiieeeeeeee ettt ettt e e e e e e et e e e e e e e e saraaeeeeeesssnsaseeeeeeesannnes 396
Ken Pierce, Anirban Bhattacharyya, David Golightly, Pedro Pinto Da Silva, Seb Merricks,
Roberto Palacin, Zigi Guo

Urban Lung: Exploring the Potential of Passive Facade-Integrated Vertical Convection Facilitation
Systems with Architectural Ceramic in High-Density Urban Environments............c.ccoceveverieienenencnenennn. 409
Xinlin Lu, Chunze Li, Tinghui Mo, Yidan Wang

Review on Digital Twin Modelling Applications to Support Human-Centricity in Manufacturing................. 420
Laila El Warragqi, Lorenzo Ragazzini, Elisa Negri

Simulation of Public Transportation Operations for Infectious Disease Spreading Among
PASSEIZETS ...ttt ettt ettt ettt sttt e bttt e bt e e a e s bt e ea bt e sab e e e abee s beeeateesabeesabeesabeenaee 433
Longfei Zhou, Chun Sen Liu

Brooks-lyengar Algorithm in Pub/Sub Architecture Using the DEVS Formalism..........cccccoceiiroiineienenennne 445
Iman Alavi Fazel, Gabriel Wainer

DEVS Based Robust Communication Protocol for Inter-Simulation Communication in Cadmium ............... 457
Sasisekhar Govind, Gabriel A. Wainer

Using ABM and Serious Games to Create "Better Al"..........ooouiiiiiiiiiiiieiee e 469
Petra Ahrweiler, Nigel Gilbert, Zsolt Juranyi, Martha Bicket, Albert Sabater Coll, George
Kampis, Blanca Luque Capellas, David Wurster

Surrogate Modelling with Deep Learning for Optimizing Manufacturing Assembly Lines ..........ccccccecevennen. 485
Maryam Saadi, Vincent Bernier, Gregory Zacharewicz, Nicolas Daclin

Modelling Decarbonization Strategies for Urban Energy SyStems ...........ccoceverieieiieieneseneseeeeee e 497
Saeed Ranjbar, Oriol Gavalda, Abolfazl Rezaei, Ursula Eicker

Exploring the Dynamics of Gene Drive Mosquitoes Within Wild Populations Using an Agent-

Based SIMUIALION. .....cc.eiiiiiiiiiriee ettt ettt sttt sttt ettt be bt e be et entenae e e b e 508
Sureni Wickramasooriya, Imran Mahmood, Anisoara Calinescu, Michael Wooldridge,
Gregory Lanzaro

Dynamic Insulated Shutter System for a Double-Layer Building Fagade: A Case Study with
PRYSICAL PrOtOtYPC .vieuvieeiieeieitiesiiett ettt ettt ettt et e st ebeesbeestesseesseesseesseessesssesssessaesseessesssesssesseenseensenssens 522
Li Pan, Zhirui Bian, Xiang Zhang, Max Hakkarainen, William Braham, Dorit Aviv

Functional Mock-Up Interface Based Simulation of Continuous-Time Systems in Cadmium........................ 535
Ritvik Joshi, James Nutaro, Bernard Zeigler, Gabriel Wainer, Doohwan Kim

Machine Learning Based Techniques for Enhancing the Performance of Inter-Cloud Data Transfers ............ 550
Juan Pablo Contreras, Shikharesh Majumdar, Ali El-Haraki

Exploring Vaccine Hesitancy Dynamics Through the Health Belief Model: A System Dynamics

MOAEIING APPIOACH ...ttt ettt ettt e bt st es e et e s e sae et e ebesaeebeentense e entesbeseeeneeneenes 564
Justine Maffei, Rachel L. Thompson, Mahdi M. Najafabadi, Terry T.-K. Huang, David W.
Lounsbury, Turner Canty, Denis Nash, McKaylee Robertson, Nasim S. Sabounchi

The Interaction Between Heterogeneous Voting Strategies and Dynamic Vote-Seeking Campaigns:
AN Agent-Based IMOEL ........cc.ooiiiiiieeecee ettt ettt ettt et e r e h et neeneas 573
Stephen Davies, Harmony Peura



Using Agent-Based Modeling to Calculate an Ease Score: Evacuation with Acceptable Simplicity

101 2000153 o421 103 (<L TSRS

Arthur J. Perron, Noah Hall, Hila Sabouni, Charlton H. McArthur, Kate Nelson,
Mohammadamin Sanaei, Nikoo Javadpour, Stephen B. Gilbert

Integrated Realtime Simulation of Voltage Regulation Algorithms in a Microgrid with DERs:

Leveraging the DERCONNECt TEStDEM........iicviiiiiiiiiieiieiieieeee ettt nees

Sayed Abdullah Sadat, Benjamin Hwang, Kohei Murakami, Jan Kleissl, Jorge Cortes, Adil
Khurram

DEVS Formal Modeling and Simulation in Manufacturing Systems............cccceceeierieiieneneneneeceeeieeane

Cristina Ruiz Martin, Gabriel Wainer

Beyond Local Interactions: Revisiting Spatial Evolutionary Prisoner’s Dilemma...........ccccoccvcevercenenen.

Maxim Malikov, Polina Prokof Eva

Assimilating UAV-Based Observation Data for Wildfire Spread Simulation............ccccooeviniiininienenen.

Mu Ge, Xiaolin Hu

Digital-Twin for Surgical Tool-Tissue Interaction: A Systems Perspective.........cc.ceceeeuevenenerenerceciennens

Srikar Annamraju, Paul Jeziorczak, Qianhe Ye, Inki Kim

Optimized Model Selection for Estimating Treatment Effects from Costly Simulations of the US

OPI0Id EPIACIIIIC. .....ecviiiiieiiieiieciiectieste ettt ettt ettt e e e ta e be e teesbeesseesseeraeeseesseesseenseessenssesssesssensens

Abdulrahman A. Ahmed, M. Amin Rahimian, Mark S. Roberts

Integrating DEV'S and FMI 3.0 for the Simulated Deployment of Embedded Applications.....................

Yon Vanommeslaeghe, Bert Van Acker, Joachim Denil, Paul De Meulenaere

Author Index





