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The automotive industry has made significant improvements in crash protection over the 
last four decades. As innovative vehicle technologies emerge and change the composition 
of vehicles on the roads, examining the effects on occupant protection and ensuring that 
that injury risk measurement methods remain appropriate and effective.  Papers are 
encouraged to discuss how to provide equitable occupant protection for these crash 
conditions. This session will include computational, experimental, and field studies that 
address occupant protection in frontal, side, and rear impacts with other road vehicles and 
roadside structures. Topics can include geometric and mass compatibility, occupant 
restraints, vehicle structure and interiors, and the measurement capabilities of 
Anthropomorphic Test Devices (ATDs). 
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¹National Highway Traffic Safety Administration, United States 
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PAPER No - ESV26-150 
Characteristics of Frontal Collision and Side-Collision 
Traffic Accidents in Japan 
YOSHINORI TANAKA¹, YASUHIRO MATSUI¹, NARUYUKI HOSOKAWA¹, MASATOSHI USUI¹ 
¹National Traffic Safety and Environment Laboratory, Japan 

PAPER No. ESV26-177 
Field Data Review: Mechanisms and Risk Factors of 
Inboard-Side Torso Injuries in Far Side and Near Side 
Crashes 
ALEXANDRA LAZAROS¹, ROLAND FURTADO¹, SHIRO OHARA¹, NING ZHANG¹ 
¹Toyoda Gosei North America, Troy, Michigan, United States 

PAPER No. ESV26-254 
Redefining Crash Compatibility for Autonomous Vehicle 
Integration 
VICTOR GARCIA¹, KARLHEINZ KUNTER², WOLFGANG WAGNER², JORGE VELASCO³, MATTEO BASSO⁴ 
¹Applus+ IDIADA – IDIADA Automotive Technology S.A., Spain 
²Virtual Vehicle Research GmbH, Austria 
³Fundación CIDAUT, Spain 
⁴Centro Ricerche Fiat SCPA, Italy 

PAPER No. ESV26-118 
Heavy Truck Rear Impact Guard Dynamic Validation 
JOSHUA SHAW¹, BERKAN GULEYUPOGLU¹, COLLEEN BENDIG², ANGELO MARCALLINI² 
¹National Highway Traffic Safety Administration, United States 
²Transportation Research Center Inc., United States 
 



PAPER No. ESV26-207 
Evaluating Occupant Protection and Vehicle 
Compatibility of Large Pickup Trucks 
DAVID TIDY¹, MARK TERRELL¹, BLAKE HARRIS², LUKE GAYLOR² 
¹ANCAP Safety, Australia 
²Transport Accident Commission, Australia 

PAPER No. ESV26-141 
Study of Load Cell Data of Frontal NCAP Tests to 
Address Crash Compatibility 
CHUNG-KYU PARK¹, RUDOLF REICHERT¹, AND CING-DAO (STEVE) KAN¹ 
¹George Mason University, United States 

PAPER No. ESV26-229 
Exploring the Limits of Occupant Safety in Frontal Car-
HGV Impacts 
SHWETA JOSHI¹, ROBERT THOMSON¹, JIM BROUZOULIS¹, RIKARD FREDRIKSSON², KRYSTOFFER MROZ³, 

FREDRIK TÖRNVALL⁴, REIMERT SJÖBLOM⁵ 
¹Chalmers University of Technology, Sweden 
²Swedish Transport Administration; Chalmers University Of Technology, Sweden 
³Autoliv Research, Sweden 
⁴Volvo Group AB, Sweden 
⁵Scania AB, Sweden 

REFRESHMENT BREAK 
 
 
 



PAPER No. ESV26-083 
Evaluation of DAMAGE Brain Injury Metric in Near-side 
Impacts. WorldSID and HBM comparison 
SIMONA ROKA¹, PABLO LOZANO¹, XUFENG LI², JAMES ELLWAY³ 
¹Applus IDIADA, Spain 
²IDIADA China, China 
³Euro NCAP, Belgium  
 

PAPER No. ESV26-251 
A Comparison of the Influence of Arm Position on 
Measured Rib Deflections in an Oblique Pole Test 
between the WorldSID-50M ATD and the GHBMC 
Human Body Model 
JEFF DIX¹, AMANDA BUKHTIA¹, K. SAJUN PRASAD², K. SANKAR NARAYANAN², P. N. VALLABHANENI², 

KULOTHUNGAN VIMALATHITHAN², R. PRAMOD² 
¹Nissan Technical Center North America, United States 
²Renault Nissan Technologies Business Center India Pvt Ltd, India 
 

  



PAPER No. ESV26-182 
Side Impact Damage Patterns for Electric and Internal-
Combustion-Engine  
Vehicles: A Comparison of Real-World Crashes with 
Updated IIHS Side Impact 
Tests 
BECKY C. MUELLER¹, HADEN BRAGG¹, RAUL ARBELAEZ¹, JESSICA S. JERMAKIAN¹, GEORGE BAHOUTH², 

AMIN VAHABAGHAIE², BECCA DRAYER² 
¹Insurance Institute for Highway Safety, United States 
²Impact Research Inc., United States 
 

PAPER No. ESV26-257 
Validation of an Advanced Side Impact System Finite 
Element Model with the SID-IIS 
MIGUEL CORRALES¹, SOPHIA NGAN¹, DUANE CRONIN¹, HISAKI SUGAYA², MURTHY AYYAGARI³, JOHN 

BOLTE⁴ 
¹Department of Mechanical and Mechatronics Engineering, University Of Waterloo, 
Waterloo, ON, Canada 
²Honda Motor Company, LTD., Tokyo, Japan 
³Honda Development & Manufacturing Of America, Ohio, United States 
⁴Injury Biomechanics Research Center, The Ohio State University, Ohio, United States 
 

PAPER No. ESV26-178 
Customizing Occupant Protection – Introducing the 
Real-Time Adapting Multi-Stage Load Limiting Seatbelt 
LOTTA JAKOBSSON¹, FREDRIK HEURLIN² 
¹Volvo Cars, Chalmers University of Technology, Sweden 
²Volvo Cars, Sweden 



PAPER No. ESV26-215 
Evaluation of Variable Seatbelt Load Profiles on 
Occupant Kinematics and Thoracic Injury Using THOR 
And GHBMC Models In Frontal Collision 
KAZUKI HIKIDA¹, SHINYA HIBARA¹, SHIBATA SHINSUKE¹, OSAMU KANNO¹ 
¹Honda R&D Co., Ltd., Japan 
 

PAPER No. ESV26-269 
Adaptive Seat Kinematics with Integrated Force 
Limitation for Reclined Occupant Positions in Frontal 
Crashes 
NICOLAS JAKOBS¹, TIM HOFFMANN¹, JOERG HOFFMANN¹ 
¹Hochschule Für Technik Und Wirtschaft Des Saarlandes, Germany 

  



 
Evolving vehicle technologies now provide opportunities to better understand both 
driver and occupant states. Applications of radar and camera-based vision systems 
may be used to detect unattended occupants and alert passersby to potential 
heatstroke. Additional camera-based vision systems may directly assess eye gaze 
direction or head/body position and classify a driver as distracted, asleep and/or 
drowsy, or otherwise incapacitated. Other systems may be able to interpret driver inputs 
such as lane position variability and acceleration patterns to infer drowsiness or other 
forms of impairment. Worldwide, more vehicles are being introduced to the market with 
differing driver and occupant monitoring systems. Papers related to differing 
technologies and methods to detect (or infer) driver and/or occupant states, their 
accuracy, reliability, and associated human-machine interfaces are invited. 

PAPER No. ESV26-262 
Development and Assessment of a Glance Location 
Prediction Model Consuming Camera-Based DMS Data 
MIGUEL A. PEREZ¹ ², JULIE MCCLAFFERTY², ZACHARY BOWDEN², THOMAS FINCANNON³, STARLA 

WEAVER³ 
¹Biomedical Engineering Department, Virginia Tech, Virginia Tech 
²Virginia Tech Transportation Institute, Virginia Tech 
³National Highway Traffic Safety Administration, United States 
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PAPER No. ESV26-204 
Anticipatory Driver Risk Prediction System through 
Behavioral Monitoring Integrated with Daily Health Data 
SHIGENOBU MITSUZAWA¹, SATORU SHINKAWA¹, HIROSHI ONO¹, HIROKI TANIGUCHI¹, YECAN WANG¹ 
¹Honda R&D Co., Ltd., Japan 
 

PAPER No. ESV26-071 
Driver Monitoring-Based Suppression of Lane Keep 
Assist Activations: A Field Operational Test 
LUKE NEURAUTER¹, MARTY MILLER¹, LAURA HAMM¹, JACOBO ANTONA-MAKOSHI¹, DAN GLASER² 
¹Virginia Tech Transportation Institute, United States 
²General Motors, United States 

PAPER No. ESV26-027 
Safety Use Case Analysis and Likely Benefits Of DMS: 
Examination of Driver States and Scenarios under the 
EuroNCAP 2026 Driver Engagement Protocol 
MICHAEL FITZHARRIS¹, SARA LIU¹, MIKE LENNÉ², BRUCE CORBEN³, CLAES TINGVALL¹ ⁴ ⁵, ANDREW 

MORRIS⁶ 
¹Accident Research Centre, Faculty Of Medicine, Nursing, And Health Sciences, Monash 
University, Australia 
²Seeing Machines, Australia 
³Corben Consulting, Australia 
⁴Monash University Accident Research Centre, Australia 
⁵Chalmers University Of Technology; ÅFry, Sweden 
⁶Loughborough University, United Kingdom 
 

 
 



PAPER No. ESV26-202 
The Influence of Uncertainty-Related Visual Behavior on 
Safe Driving: a Driving Simulator Study 
ERIKA TSUMAYA¹, MIKI CHO¹, SHIN’ICHI MURAKAMI¹ 
¹Honda R&D Co. Ltd., Saitama, Japan 
 

PAPER No. ESV26-024 
Gaze-Informed Scene Understanding for ADAS: 
Integrating Detection Transformers and Large Language 
Models in Real-World Driving 
GHAZAL FARHANI¹, TAUFIQ RAHMAN¹, VIDYASAGAR RAJENDRAN², DOMINIQUE CHARLEBOIS³ 
¹Connected And Autonomous Vehicles Team, National Research Council Canada (NRC), 
London, Ontario, Canada 
²Formerly NRC 
³Transport Canada, Ottawa, Ontario, Canada 

PAPER No. ESV26-114 
Wrong Way and Impaired Driving Detection - Using the 
Vehicle as a Sensor 
PATRICK MORACA¹ 
¹SAI-NAV, LLC (Inventor & Owner); P.E. Environmental Engineering, Arizona; P.E. Civil 
Engineering (Various States); NCEES; B.S. Electrical Engineering; IIT Carnations, USDOT Tier 
1 Center (Tech Transfer Board Member 2026), United States 

  



PAPER No. ESV26-131 
Status of NHTSA's Research on Unattended Child 
Reminder Systems 
ALOKE PRASAD¹, AVARY SNYDER² 
¹National Highway Traffic Safety Administration, United States 
²Transportation Research Center Inc., United States 

REFRESHMENT BREAK 

 
PAPER No. ESV26-272 
Multi-Modal Emotion Detection in Naturalistic Driving 
Environments 
BOYU JIANG¹, LIANG SHI², FENG GUO¹ ², AYA SASAKI³, TOMOAKI OHASHI³ 
¹Department Of Statistics, Virginia Tech, Blacksburg, Virginia, United States 
²Virginia Tech Transportation Institute, Blacksburg, Virginia, United States 
³Honda R&D Co., Ltd., Saitama, Japan 
 

PAPER No. ESV26-238 
Development and Verification of a Testing Methodology 
for Driver Alcohol Intoxication Detection Systems 
JAMES D. JACKSON¹, FRANCESCO DEIANA¹, CRISTINA PERIAGO¹, SIMONE TOMA¹ 
¹Applus IDIADA, Spain 

  



PAPER No. ESV26-133 
In-Vehicle, Breath-Based Alcohol Detection Device Test 
Procedure Development 
SUGHOSH J. RAO¹, YUHAO CHEN¹, WILLIAM HARVEY¹, JOHN I. MARTIN¹, CHARLES WANG¹ 
RC Inc.; National Highway Traffic Safety Administration (NHTSA), United States 
 

PAPER No. ESV26-075 
Evaluating Driver Perceptions of Integrated Safety 
Monitoring Systems for Alcohol Impairment and 
Distraction 
ROSHIK NAGASAI PATIBANDLA¹, ROSS GREER² 
¹MOT Charter School, Wilmington, DE, United States 
²University of California, Merced, CA, United States 
 
 



 

Artificial intelligence (AI) and machine learning (ML) approaches hold potential to 
synthesize large amounts of data to address hard problems and are rapidly being explored 
across a variety of industries and use cases. This session invites discussions around what 
AI means in the automotive context, how it is used both in vehicle systems and 
subsystems, and how it can be leveraged to develop actionable safety insights. Areas of 
interest include ways that AI/ML methods can use data from sources such as real-world 
crash databases, telemetry, and simulation to inform countermeasures and safety 
assessment methodologies. Papers are also invited that discuss AI/ML in vehicle system 
applications such as in-service system health monitoring and diagnostics, ADAS/ADS 
perception and planning, and driver monitoring. This includes the verification and 
validation of continuously evolving AI/ML systems, and questions around training set 
coverage, robustness, and explainability. 

PAPER No. ESV26-225 
CI Net: A Conditionally Robust Multi-Modal Biometric 
System for In-Cabin Driver Identification 
JIHYEON KIM¹ 
¹Safety System/Logic Engineering Team, Hyundai Mobis, South Korea 
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PAPER No. ESV26-140 
Toward Responsible AI for Adaptive Restraint Systems: 
A Hybrid Approach Integrating Simulation and Real-
World Crash Data 
NOBORU TANASE¹, SHIZUE KATSUMATA¹, MIE TOKUYAMA¹, TAKAHIRO ANDO¹ 
¹Toyota Motor Corporation, Japan 

PAPER No. ESV26-206 
A Robust Design Approach for Far-side Head Protection 
Airbags Using a Surrogate Model 
NOZOMI SUZUKI¹, YUSUKE CHIDA¹, HIROYUKI HIRAYAMA¹, KEIICHIRO SASHI¹ 
¹Honda Motor Co., Ltd., Japan 

PAPER No. ESV26-289 
A Check Engine Light for the Automotive Industry: 
Detecting Automotive Failures from Consumer 
Complaints and Online Forums 
TOMMY JONES¹, LIKHITHA KEMPEGOWDA², SPENCER KRIVO², ADRIAN NG¹ 
¹Georgetown University, United States 
²DrivePulse 

  



PAPER No. ESV26-241 
Systematizing the Unusual: A Guideword- and 
Ontology-Based Method for Road Hazard Identification 
and Analysis in Driving Automation Safety Assurance 
(GOBI) and a Hazard Catalog 
KRZYSZTOF CZARNECKI¹ 
¹University of Waterloo, Canada 

PAPER No. ESV26-149 
Synthesis of Training and Validation for Automated 
Driving System AI Perception Models 
FENG GUO¹, ABHIJIT SARKAR¹, LIANG SHI¹, GUANGWEI YANG¹, ERIC THORN², TRAVIS TERRY³, PAWAN 

KALLEPALLI³, MATTHEW VAN GENNIP³, XIAO QIN⁴, ASHISH GUPTA⁴ 
¹Virginia Tech, Blacksburg, Virginia, United States 
²Southwest Research Institute, San Antonio, Texas, United States 
³Global Center For Automotive Performance Simulation, Alton, Virginia, United States 
⁴Auburn University, Auburn, Alabama, United States 

PAPER No. ESV26-053 
Adaptive Masking for Video Autoencoders (DriveMAE): 
A Frame-aware Framework for Self-Supervised 
Learning 
ZIRUI LIN¹, LING BAI¹, ISLAM OSMAN¹, CHONGYU YUAN², NEDA PARNIAN², MOHAMED S. SHEHATA¹, 

ZHENG LIU¹ 
¹University of British Columbia, Canada 
²MATT3R Technologies Inc., Canada 

 



PEER REVIEW PAPER No. ESV26-009 
Visual Language Model Driven Annotation and Analysis 
of Maneuver Data for AI-Enhanced Autonomous Vehicle 
Safety 
LING BAI¹, CHONGYU YUAN², ISLAM OSMAN¹, ZIRUI LIN¹, GHAZAL MIRAB², AMIR SAHEB², NEDA 

PARNIAN², EVGENY SHAPIRO², MOHAMED S. SHEHATA¹, ZHENG LIU¹ 
¹University of British Columbia, Canada 
²MATT3R Technologies Inc., Canada 

REFRESHMENT BREAK 

PAPER No. ESV26-031 
Robust Detection, Association, and Localization of 
Vehicle Lights: A Context-Based Cascaded Neural 
Network Approach & Evaluations 
AKSHAY GOPALKRISHNAN¹, MAITRAYEE KESKAR¹, MOHAN TRIVEDI¹, ROSS GREER¹ ² 
¹Laboratory For Intelligent And Safe Automobiles (LISA), University Of California, San Diego, 
United States 
²Machine Intelligence, Interaction, And Imagination (Mi³) Laboratory, University Of 
California, Merced, United States 

PAPER No. ESV26-220 
Looking and Listening Inside and Outside: Multimodal 
Artificial Intelligence Systems for Driver Safety 
Assessment and Intelligent Vehicle Decision-making 
ROSS GREER¹, MAITRAYEE KESKAR¹, LAURA FLEIG², ERIKA MAQUILING1, GIOVANNI TAPIA LOPEZ¹, ANGEL 

MARTINEZ-SANCHEZ¹, PARTHIB ROY¹, JAKE RATTIGAN3, MIRA SUR3, ALEJANDRA VIDRIO3, THOMAS 

MARCOTTE3, MOHAN TRIVEDI2 



¹Machine Intelligence, Interaction, And Imagination (Mi³) Laboratory, University of 
California, Merced, United States 
²Laboratory for Intelligent and Safe Automobiles (LISA), University Of California, San Diego, 
United States 
³Center For Medicinal Cannabis Research (CMCR), University Of California, San Diego, USA 

PAPER No. ESV26-224 
Vision and Language: Novel Representations and 
Artificial Intelligence for Driving Scene Safety 
Assessment and Autonomous Vehicle Planning 
ROSS GREER¹, MAITRAYEE KESKAR¹, ANGEL MARTINEZ-SANCHEZ¹, PARTHIB ROY¹, SHASHANK SHRIRAM¹, 

MOHAN TRIVEDI² 
¹Machine Intelligence, Interaction, And Imagination (Mi³) Laboratory, University Of 
California, Merced, United States 
²Laboratory For Intelligent And Safe Automobiles (LISA), University Of California, San Diego, 
United States 
 
 



 

Crash injuries to pedestrians, bicyclists, motorcyclists, and other road users are major 
contributors to morbidity. Each of these road-user groups presents unique challenges for 
the assessment of injury risk and the design of safety countermeasures. This session will 
include computational, experimental, and field studies related to the protection of 
pedestrians, cyclists, motorcyclists, and innovative mobility devices, including micro-
mobility devices such as e-scooters and e-bikes. 

PEER REVIEW PAPER No. ESV26-057 
Characterization of Fatal Cyclist Collisions involving 
Nine-Type-Vehicles Traveling at Low and High Speeds in 
Japan 
YASUHIRO MATSUI¹, SHOKO OIKAWA¹ 
¹National Traffic Safety and Environment Laboratory, Japan 

PEER REVIEW PAPER No. ESV26-078 
Effects of Vehicle Speed, Category, and Front-End 
Design on Full-Body Injury Risks of a Mid-Sized Male 
Pedestrian 
LUIS POVEDA¹, LOGAN E. MILLER¹, COLIN EDWARDS¹, MADELINE POLLOCK¹, WILLIAM ARMSTRONG¹, FANG-
CHI HSU¹, SCOTT F. GAYZIK¹, ASHLEY A. WEAVER¹, JOEL D. STITZEL¹, KARAN DEVANE¹ 
¹Wake Forest University School of Medicine, United States 
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PAPER No. ESV26-294 
Refinements in Benchmarking for Vulnerable Road User 
Collisions by Comparing Naturalistic Driving and Police-
report Data 
EAMON CAMPOLETTANO¹, JOHN SCANLON¹, KRISTOFER KUSANO¹ 
¹Waymo LLC, United States 

PAPER No. ESV26-127 
Head Injuries to Helmeted Motorcycle Riders in the U.S. 
ANN MALLORY¹, KELLY SATTERFIELD¹, VIKRAM PRADHAN² 
¹Vehicle Research and Test Center, National Highway Traffic Safety Administration, United 
States 
²Transportation Research Center Inc., United States 

PAPER No. ESV26-231 
Do Helmets Mitigate Head Injuries of Powered Two-
Wheeler Riders in Front-On Collisions with Trucks? 
MOHAN JAYATHIRTHA¹, SANTOSH CHOPADE², RAHUL MAHAJAN², SHIYANG MENG³ 
¹Autoliv Research, India 
²The Automotive Research Association Of India, India 
³Autoliv Research, Sweden 

  



PAPER No. ESV26-086 
The New Frontier of Powered-Two-Wheelers Safety: 
Autonomous Emergency Steering Field Tested on a 
Motorcycle 
VALENTINO CROCIANI¹, COSIMO LUCCI¹, VALENTINA GRACI² ³ , GIOVANNI SAVINO¹ 
¹Department of Industrial Engineering, University of Florence, Italy  
²Center for Injury Research and Prevention, Children’s Hospital Of Philadelphia, USA 
³School of Biomedical Engineering, Science And Health Systems, Drexel University, USA 

REFRESHMENT BREAK 

PAPER No. ESV26-120 
Development of an Objective Function to Predict Head 
Impact Time in Headform Impact Tests of Deployable 
Pedestrian Protection System 
BERKAN GULEYUPOGLU¹, PETER G. MARTIN¹ 
¹National Highway Traffic Safety Administration, United States 

PAPER No. ESV26-117 
Review of NHTSA Pedestrian Head Impact Test Data for 
Atypical Glass Fracture 
PATRICK SMITH¹ 
¹National Highway Traffic Safety Administration, United States 
 



PAPER No. ESV26-112 
Windscreen Fracture Behaviour During Impactor and 
Full-Scale Vehicle to Dummy Tests and its Significance 
for the Safety of Pedestrians and Bicyclists in Real-
World Crashes 
OLIVER ZANDER¹, NERI FATTORINI¹, MARCUS WISCH¹ 
¹Federal Highway and Transport Research Institute (BASt), Germany 
 

 

PAPER No. ESV26-119 
Heavy Vehicle and Vulnerable Road User Case Review 
JOSHUA SHAW¹, BERKAN GULEYUPOGLU¹, SEAN PUCKETT¹, CHRIS WIACEK¹ 
¹National Highway Traffic Safety Administration, United States 

PAPER No. ESV26-199 
Research on the Effects of Internal Pressure 
Characteristics of Pedestrian Protection Airbag on Head 
Injury Meterics During Collisions 
HIDETOSHI NAKAMURA¹, HIROYUKI ASANUMA² 
¹Honda Motor Co., Ltd., Japan 
²Honda R&D Co., Ltd., Japan 

  



PAPER No. ESV26-123 
Assessment of the Advanced Pedestrian Legform 
Impactor (aPLI) in U.S. Fleet Vehicle Tests 
Protection of Non-Occupant Road Users 
TIM COFFIN¹, ANGELA TESNY¹, BRIAN SUNTAY² 
¹National Highway Traffic Safety Administration, United States 
²Transportation Research Center Inc., United States 

 

PAPER No. ESV26-129 
Cooperative Safety: Emergency Pedestrian Stop – 
Integrating Pedestrian Behavior into Collaborative 
Avoidance Strategies 
THOMAS LICH¹, JÖRG MÖNNICH¹, LISA SULZBERGER¹, CHRISTIAN LÖFFLER², DAVID CHIFIRIUC³ 
¹Bosch Research, Accident Research, Robert Bosch GmbH, Germany 
²Bosch, Engineering Technology, Robert Bosch GmbH, Germany 
³Bosch Engineering Center, Cluj-Napoca, Robert Bosch Romania, Cluj County, Romania 

 

PAPER No. ESV26-295 
Pedestrian Interactions with Level 4 Automated Driving 
Systems:  Evaluation of a Novel Auditory External 
Human Machine Interface 
GABRIAL T. ANDERSON¹, SADIE COOKE¹, LUKE NEURAUTER¹, SHEILA G. KLAUER¹, SRINATH SIBI², 

JEREMY YANG², LOWELL PICKETT², ELLEN XING², KYLE EVANS², JASMINE KIM², HUADONG WANG², 

ROSSITZA KOTELOVA², STEPHEN A. RIDELLA², RAFAEL PATRICK³, TANNER UPTHEGROVE³ 
¹Virginia Tech Transportation Institute, United States 
²Zoox, United States 
³Virginia Tech, United States 



 
 

 

 

 

 

 

 

Driving automation continues to evolve, and lower levels of automation have become more 
prevalent on the roadway. It is evident that there must be careful emphasis on design 
considerations for both system capabilities and drivers’ interactions with partial driving 
automation systems. This includes conveying information to the driver on when and where 
partial automation systems can be used and the limitations of those 
systems.  Implementing driver engagement measures is important – which may require 
technology to assess the driver’s state and carefully designing an effective human-machine 
interface to keep drivers engaged in the driving task when needed. In the case of SAE Level 
3 automation, new human-machine interaction challenges arise including when to bring a 
driver back into the driving task and how this can be safely and effectively accomplished. In 
the case of ADS-operated vehicles, the focus shifts to providing appropriate information to 
the occupants. These needs will likely be different based on individual use-cases for the 
ADS (e.g., fixed route, ride-hail, personal ownership). Papers are invited on research related 
to the driver-vehicle interface (including transition of control strategies) for partial driving 
automation and ADS-equipped vehicles. In addition, for ADS technologies, particularly 
those without traditional controls, papers are invited on additional topics such as external 
communication, telltales, and other signaling that may be useful for occupants of ADS 
vehicles, and human factors design needs for people with disabilities. 
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PAPER No. ESV26-170 
A Meta-Analysis of Human Factors in Partially 
Automated Driving Systems 
DAVIDE MAGGI¹, AKOS KRISTON¹, BIAGIO CIUFFO¹ 
¹European Commission – Joint Research Centre, Italy 
 

PEER REVIEW PAPER No. ESV26-026 
The Impact of Transition Window Duration on Nominal 
Transitions of Control in Conditional Automation 
JOHN GASPAR¹, CHRIS SCHWARZ¹, MICHELLE REYES¹, THOMAS FINCANNON¹, CHRISTIAN JEROME¹ 
¹Driving Safety Research Institute, University Of Iowa; National Highway Traffic Safety 
Administration, United States 

PAPER No. ESV26-217 
Who is driving? An approach to assess AD(A)S’ 
proneness to mode confusion 
MAARTJE DE GOEDE¹, DIANE CLEIJ¹, REINIER J. JANSEN¹, RINS B. E. DE ZWART¹ 
¹SWOV Institute for Road Safety Research, The Netherlands 

 
PAPER No. ESV26-050 
Defining and Testing Scenarios to Assess Minimum 
Attentional Requirements While Driving: 
Conceptualization and Findings from a Simulator Study 
KATHARINA KUMMERER1 2, SEBASTIAN HERGETH², CHRISTIAN GOLD², JOSEF F. KREMS¹ 
¹Chemnitz University of Technology, Germany 
²BMW Group, Germany 



PAPER No. ESV26-028 
Behavioral Adaptation to Partial Automation With 
Torque-Based Driver Monitoring: Glances, Hands On 
Wheel, and Emergent Behaviors 
PNINA GERSHON¹, T. ZACH NOONAN¹, JOSH DOMEYER² 
¹MIT Center For Transportation & Logistics, AgeLab, Cambridge, United States 
²Toyota Collaborative Safety Research Center 

 
PEER REVIEW PAPER No. ESV26-025 
Are Drivers More Distracted with L2 Automated 
Technologies? An NDS Analysis of Frequency, Duration, 
and Proportion of Time Drivers Engage in Secondary 
Tasks 
SHEILA "CHARLIE" KLAUER¹, NAOMI DUNN¹, GABRIAL T. ANDERSON¹, ELLEN BARNES¹, SHU HAN¹, 

THOMAS FINCANNON¹, STARLA WEAVER¹ 
¹Virginia Tech; National Highway Traffic Safety Administration, United States 

REFRESHMENT BREAK 

 
PAPER No. ESV26-146 
Driver Behaviours with Ford BlueCruise 
JACQUELINE PARIS¹, YOUSIF AL-ANI¹ 
¹Thatcham Research, United Kingdom 

 



PAPER No. ESV26-244 
Communicating User-Relevant Information on 
Automated Driving and the Role of Media Formats: A 
User-Centered Perspective 
EMMA CZUPI¹, ELISABETH SHI¹, FLORIAN SELLMANN², DEMIAN SCHERER³ 
¹Section F4 Automated Driving, Federal Highway Research Institute (BASt), Germany 
²Würzburger Institut Für Verkehrswissenschaften (WIVW GmbH), Germany 
³Catholic University of Applied Sciences, Cologne, Germany 
 

PAPER No. ESV26-205 
Implications of Collaborative Steering on Automated 
Driving Safety 
ROBERT FUCHS¹, YUTA IWAI¹, SYOMA EDAMOTO¹, DAISUKE HASHIOKA¹, DANISH WAN¹ 
¹JTEKT Corporation, R&D Headquarters, Japan 

 
PEER REVIEW PAPER No. ESV26-056 
Understanding and Modeling Effectiveness of Predictive 
Risk Notifications for Early Assistance for Safe Driving: A 
Public-Road Testing Study 
MASAKI MARUYAMA¹, KEIICHIRO KOYAMA¹, TORU EZAKI¹, JUNICHI SAKAMOTO¹, YUTA SAWADA¹, 

TAKAHIRO MATSUOKA¹ 
¹Honda R&D Co., Ltd., Japan 

  



PAPER No. ESV26-268 
Automated Driving System (ADS) Marker Lights On-
Road Study and Questionnaire 
NIKOLAS SCIORTINO¹, DANIEL BETZ², STEPHANIE SEUPKE² 
¹Mercedes-Benz North America Research & Development, United States 
²Mercedes-Benz AG, Germany 

 

PEER REVIEW PAPER No. ESV26-005 
Driver Understanding of Yellow Indication Laws and 
Preferences for Configuration of In-vehicle Alerts for 
Dilemma Zones 
ERIKA ANDERSON¹, HISHAM JASHAMI¹, ANANNA AHMED², DAVID HURWITZ¹ 
¹Oregon State University, School of Civil and Construction Engineering 
²Toyota Motor North America, Collaborative Safety Research Center, United States 

 
PEER REVIEW PAPER No. ESV26-081 
Increasing the Competency and Confidence of Older 
Drivers in the Use of Advanced Vehicle Technologies: 
The Movetech Randomised Controlled Trial 
HELEN NGUYEN¹, KERRIE REN², KRISTY COXON³, NICK NEVILLE⁴, JOAN O’DONNELL⁵, BETH CHEAL³, 

JULIE BROWN¹, LISA KEAY² 
¹ The George Institute for Global Health, Injury Division, Australia 
² University Of New South Wales, School of Optometry and Vision Science, Australia 
³ Western Sydney University, School of Health Sciences, Australia 
⁴ Driving Assessment & Rehabilitation Service, Australia 
⁵ The University of Sydney, School Of Health Science, Australia 



PAPER No. ESV26-200 
Quantifying User Experience of Lane Support Systems 
SAM DEYLEN¹, MARK TERRELL¹, ADRIANO PALAO², RICHARD SCHRAM² 
¹ANCAP Safety, Australia 
²Euro NCAP, Belgium 
 



 

 

 

 

 

 

As vehicle powertrains transition from internal combustion to electric and hydrogen fuel 
cell systems, new risks are emerging. These risks include fires in battery packs, 
combustible gas leakage, and tank overpressures. This session invites papers on safety 
considerations for alternate fuel vehicles, including stranded energy, fire incident 
response, sensors for safe operation, evaluation of damaged vehicles, charging and fueling 
safety, water immersion, and emerging technologies. Papers are invited to discuss both 
design, evaluation and incident response related to these rapidly evolving vehicle 
technologies. 

PAPER No. ESV26-052 
Electric Vehicles – Risks, Unknowns, Safety & 
Emergency Preparedness Considerations 
SNEHA LELE¹, ALEXANDER DAHLMANN¹ 
¹Exponent, United States 

  

Safety of Alternate Fueled Vehicles 
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PAPER No. ESV26-094 
Assessing the Safety Challenges and Vulnerabilities of 
Electric Vehicle Battery Packs Under Saltwater 
Immersion Conditions 
KEVIN MEUDT¹, RANDY BEWLEY¹, MATTHEW SHIRK¹, JORDAN TODD¹, LEE WALKER¹, TANVIR R. TANIM¹, 

DHANANJAY ANAND² 
¹Energy Storage Research and Analysis Department 
²Advanced Transportation Department 

PAPER No. ESV26-100 
Diagnostics Techniques for Early Detection of Failure in 
EV Batteries 
LORAINE TORRES-CASTRO1, ALEX BATES1, EMILY KOWALCHUK1, LUCAS GRAY1 
SANJAY PATEL2, PETER MARTIN2 
1Power Sources R&D, Sandia National Laboratories, United States 
2National Highway Traffic Safety Administration, Department of Transportation, United 
States 

 

  



PAPER No. ESV26-132 
Understanding Saltwater-Induced Failures in Lithium-
Ion Batteries for Electric Vehicles 
TONY THAMPAN1, CHUANBO YANG2, NATHANIEL SUNDERLIN2, AHMAD PESARAN2, SARAH CARDINALI2 
1National Highway Traffic Safety Administration, United States 
2 National Lab of the Rockies, United States 

 

PAPER No. ESV26-263 
Crash Testing of Fuel-Cell Electric Vehicles with 
Hydrogen 
MIGUEL A. GALLEGO RUIZ¹, VICTOR GARCIA SANTAMARIA¹, SAUL MARTIN MEDINA¹ AND GENÍS MENSA 

VENDRELL¹ 
¹IDIADA Automotive Technology S.A., L'Albornar, Tarragona, Spain 

PAPER No. ESV26-276 
Holistic Safety Assessment of Lithium-Ion Batteries for 
Electric Vehicles: Combined Scenario Analysis and 
Safety State Diagram Development 
AKOS KRISTON¹, FABRIZIO MINARINI¹ 
¹European Commission Joint Research Centre, Ispra, Italy 

  



PAPER No. ESV26-029 
Driving Dynamics and Implications of Electrified 
Powertrains: Evaluating Differences in Driving 
Kinematics between Electric and ICE Vehicle 
PNINA GERSHON1, T. ZACH NOONAN1, JOHN LENNEMAN2 
1MIT Center for Transportation & Logistics, AgeLab, Cambridge, MA, USA  
2Toyota Collaborative Safety Research Center 
 

REFRESHMENT BREAK 

  



 

 

 

 

 

 

 

 

There is increasing activity around virtual testing for different aspects of motor vehicle 
safety, from crashworthiness testing to the evaluation of complex automated driving 
systems. This session would provide researchers with an opportunity to discuss the 
challenges they face in developing and validating test platforms, generating meaningful 
and reliable test results beyond simple graphical representations, and how virtual testing 
fits into broader testing and evaluation goals. Papers should focus on the potential uses of 
virtual testing for safety validation and oversight, rather than on simulation and modeling 
for other aspects of vehicle development. 

PAPER No. ESV26-172 
Virtual Testing of Automated Driving Systems through 
Credible Simulations 
RICCARDO DONÀ¹, ESPEDITO RUSCIANO¹, AKOS KRISTON¹, DAVIDE MAGGI¹, BIAGIO CIUFFO¹ 
¹Joint Research Centre for The European Commission 

  

Advancing Vehicle Safety Through Virtual Testing: Challenges and 
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PAPER No. ESV26-213 
A Novel Test Approach for Investigating Multi-Ego 
Vehicle Following Scenarios in the Case of Radar and 
V2X-Based Collision Avoidance Systems 
ROLAND NAGY¹, TAMÁS MÁRTON KAZÁR¹, ZSOLT SZALAY¹, ÁRPÁD TÖRÖK¹, ZSOMBOR PETHŐ¹ 
¹Department Of Automotive Technologies, Faculty Of Transportation Engineering And 
Vehicle Engineering, Budapest University Of Technology And Economics, Műegyetem Rkp. 
3., H-1111 Budapest, Hungary 

 
PAPER No. ESV26-299 
Validation Methodology for an Augmented Reality 
Testing Implementation For An Automated Driving 
System 
HARNARAYAN SINGH1, LINDA CAPITO1, SAEED MALEKI1,KANNA SUNDARARAMAN VENKATESHWARA1 
SUGHOSH RAO1, , DEVIN ELSASSER2, KAMEL SALAANI2 

1Transportation Research Center Inc., United States 
2National Highway Traffic Safety Administration, Vehicle Research and Test Center, United 
States 

 
  



PAPER No. ESV26-104 
Building Trust in Virtual Testing of In-Vehicle Road Safety 
Measures: Identification of Expectable Inter-Tool 
Variations 
PETER WIMMER¹, HENRI CHAJMOWICZ², JEROEN UITTENBOGAARD³, LEONID TULIN⁴, LARS SCHORIES⁵ 
¹Virtual Vehicle Research GmbH, Austria 
²LAB PSA/Renault, France 
³TNO, The Netherlands 
⁴TÜV Süd Czech, Czech Republic 
⁵ZF Friedrichshafen AG, Germany 

PAPER No. ESV26-273 
Evaluation of Select Test Methods for Non-Pneumatic 
Tires 
JONATHAN DARAB¹, YI LI¹, PRATHAMESH KHADE¹, LUKE NEURAUTER², DAVE KIZYMA² 
¹Global Center For Automotive Performance Simulation, United States 
²Virginia Tech Transportation Institute, United States 
  



 

 

 

 

 

 

 

 

The study of human injury mechanisms and risks is essential to continued improvement in 
occupant and vulnerable road user crash protection. An enhanced understanding of the 
factors associated with injury outcomes may be gained through experimental testing or 
using computational tools. This technical session will include studies that address: (1) 
experimental and field data studies related to human biomechanical response and injury 
mechanisms; (2) development or improvement of computational human body models, 
including considerations for human variability related to sex, anthropometry, stature, age, 
and injury tolerance; (3) application of human body models for the development of 
innovative technologies; (4) advances in development of injury risk curves, injury criteria, 
and performance specifications. 

PAPER No. ESV26-162 
Analysis of the Effects of Restraint Devices on 
Maxillofacial Fractures  in Frontal Collisions 
HITOSHI IDA¹, MASASHI AOKI¹, MICHIHISA ASAOKA¹, AKIMITSU TANAKA¹, MASAHITO HITOSUGI² 
¹Toyoda Gosei Co., Ltd., Japan 
²Shiga University of Medical Science, Japan 

  

Experimental and Computational Advances in Biomechanics and Human 
Injury Research 
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PEER REVIEW PAPER No. ESV26-007 
Comparative Analysis of Thoracic Injury and Causative 
Factors Across Sexes in Serious Frontal Motor Vehicle 
Collisions in the Crash Injury Research and Engineering 
Network Database 
WILLIAM ARMSTRONG¹, KARAN DEVANE¹, WILLIAM ARMSTRONG¹, FANG-CHI HSU¹, NINA HEILMANN¹, 

JOEL SINK¹, ANNA N. MILLER¹, BAHRAM KIANI¹, R. SHAYN MARTIN¹, JOEL D. STITZEL¹, ASHLEY A. 

WEAVER¹ 
¹Wake Forest University School of Medicine, United States 
 

PAPER No. ESV26-126 
Effect of Atrophy on Brain Displacement in Experimental 
Rotation Testing 
ANN MALLORY¹, ANGELA TESNY¹, HEATHER RHULE¹, COLTON THOMAS¹, VIKRAM PRADHAN² 
KEVIN MOORHOUSE¹, KELLY SATTERFIELD¹, YUN-SEOK KANG³ 
¹Vehicle Research and Test Center, National Highway Traffic Safety Administration 
²Transportation Research Center Inc. 
³Injury Biomechanics Research Laboratory, Ohio State University 

PEER REVIEW PAPER No. ESV26-092 
Injury and Kinematics of Obese PMHS in Frontal 
Impacts with Reclined Seating 
FRANK PINTAR¹, KARTHIK SOMASUNDARAM¹, NARAYAN YOGANANDAN¹ 
¹Medical College of Wisconsin, United States 
 



PAPER No. ESV26-108 
Effect of Pre-Existing Neck Surgeries on Spinal 
Responses in Frontal Impact: Implications for Elderly 
Occupants 
BALAJI HARINATHAN¹, TYLER F. ROOKS¹, AND NARAYAN YOGANANDAN¹ ² 
¹Medical College Of Wisconsin, Department Of Neurosurgery, Milwaukee, WI 
²Clement J. Zablocki Veterans Affairs Medical Center, Milwaukee, WI 
United States 

PAPER No. ESV26-255 
Cortical Bone Fracture Injury Risk Curve Based on 
Tissue Properties and Stress Triaxiality Applied to 
Predict Femur Fracture in Human Body Models 
MIGUEL CORRALES¹, DUANE CRONIN¹ 
¹Department of Mechanical and Mechatronics Engineering, University Of Waterloo, Canada 

PAPER No. ESV26-292 
Preliminary Evaluation of Biofidelity of Human Body 
Models of Rear-Facing Seats in High-Speed Frontal 
Collision 
YONGJIN AN¹, YEONJONG PARK¹, DAYOUNG KIM¹, TAEWUNG KIM¹, SUNG RAE KIM², DAE CHANG JUNG³, 

GA RAM JEONG³, YUN-SEOK KANG⁴ 
¹Tech University Of Korea, South Korea 
²Hyundai Motor Company, South Korea 
³Hyundai Mobis Co., Ltd., South Korea 
⁴Ohio State University, United States 

 
 



PAPER No. ESV26-148 
Experimental and Numerical Investigation of Belt 
Loading for Small Stature Female Occupants in Rear 
Seat Frontal Crash 
BROCK WATSON¹, TANVI SEEBURRUN¹, PATRICK THANGARAJAH¹, KATHY TANG¹ ², SUZANNE TYLKO², 

DUANE CRONIN¹ 
¹University Of Waterloo, Canada 
²Innovation Center, Transport Canada, Canada 

REFRESHMENT BREAK 

 
PAPER No. ESV26-186 
Investigation of Mechanism for Thoracic Skeletal Injury 
with Sub-Chamber Side Airbag for Elderly Female 
Occupants in Side Impact 
HISAKI SUGAYA¹, FAN ZHANG¹, MASAKI ANKAI¹, KENYU OKAMURA¹ 
¹Honda Motor Co., Ltd., Japan 
 

PAPER No. ESV26-197 
Effectiveness of Sub-Chamber Side Airbags in Reducing 
Thoracic Injuries for Obese Occupants in Side Impacts 
MASAKI ANKAI¹, HISAKI SUGAYA¹ 
¹Honda Motor Co., Ltd., Japan 
 

 



PAPER No. ESV26-249 
Effectiveness of Human Body Models of Representing 
Real World Injury Patterns and Mechanisms 
PHILIPP WERNICKE¹, DUSTIN DRAPER¹, MARIUS REES¹, STEFFEN PELDSCHUS² 
¹BMW AG, Germany 
²Ludwig-Maximilians-Universität, Germany 

PAPER No. ESV26-180 
Evaluation of the abdominal response of THUMS AM50 
V7 replicating the biofifelity and height sensitivity tests of 
THOR 50M 
JOSE L. TORRES ARIZA¹ ², CHRISTOPHER R. TORRES SAN MIGUEL¹, JAVIER F. RIVERA HOYOS², LUIS 

MARTÍNEZ SÁEZ² 
¹Instituto Politécnico Nacional, Ciudad De México, México 
²Universidad Politécnica De Madrid - INSIA, Madrid, España 

PAPER No. ESV26-274 
Instrumentation and Analysis of THUMS Simulations for 
Whole Body Injury Prediction 
NEAL MORGANᵃ, CHRIS LOVENDUSKIᵃ, TIM EDINGERᵃ, JAEHYUK HEOᵃ, LOGAN ZENTZᵃ, AND BRONISLAW 

GEPNERᵃ 
ᵃCenter For Applied Biomechanics, University Of Virginia, Charlottesville, Virginia 
United States 

  



PEER REVIEW PAPER No. ESV26-038 
Geometric Variabilities and Their Effects on Impact 
Responses in Midsize Male and Female Occupants 
JINGWEN HU¹, YANG-SHEN LIN¹, KYLE BOYLE¹, SUJATA KHANDARE¹, ANNE BONIFAS¹, MATTHEW P. 

REED¹, VIKAS HASIJA² 
¹University Of Michigan Transportation Research Institute 
²National Highway Traffic Safety Administration 
United States 
 

PAPER No. ESV26-175 
Strategies for Injury Prediction With Human Body 
Models 
JASON FORMAN¹, BRONISLAW GEPNER¹, JAEHYUK HEO¹, KARL-JOHAN LARSSON², MARTIN OSTLING², 

BENGT PIPKORN³, AND JASON HALLMAN⁴ 
¹University of Virginia Department Of Mechanical And Aerospace Engineering 
²Autoliv 
³Volvo Cars 
⁴Toyota Motor North America R&D 
 



 

 

 

 

 

 

 

 

As Automated Driving Systems (ADS) development activities continue toward the goal of 
removing reliance on human drivers, the assurance of their safety for public acceptance 
has never been more critical. This session aims to explore the multifaceted approaches to 
assessing the safety performance of ADS-equipped vehicles. This session invites papers 
that address innovative methodologies for evaluating safety, including metrics developed 
to quantify safety performance and the tools used to measure it. With diverse use cases 
ranging from low-speed shuttles and unoccupied delivery vehicles to hub-to-hub 
automated highway trucks, the unique challenges presented by ADS, including overall 
performance, occupant protection and crashworthiness, warrant rigorous scrutiny. There is 
particular interest in contributions that contextualize proposed assessment methods in 
relation to real-world outcomes, especially when alternative or mixed methods—such as 
virtual frameworks—are employed. Submissions may discuss fidelity measures for 
simulation approaches, independent validation techniques, operational safety monitoring 
approaches, methods associated with storing and analyzing large volumes of driving data, 
approaches to identifying minimum datasets to validate assumptions and system 
performance, approaches to independently evaluating sub-functions of driving 
automation, such as perception, prediction, planning, etc.; electronics systems safety 
(functional safety, safety of the intended functionality), cybersecurity and accompanying 
innovative strategies to establish a robust measure of trust in presented safety results. This 
session seeks to highlight not only the performance of ADS in navigating complex 
environments but also the implications for occupant safety and protection. We encourage 
researchers, practitioners, and industry experts to share their insights on the scientific 
methods driving safety assurance, thereby contributing to the ongoing dialogue about 
achieving maturity in ADS and fostering public confidence. 

Safety Assessments for ADS-Operated Vehicles (SAE Levels 3, 4, and 5) 
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PAPER No. ESV26-102 
A Method to Identify Potential Edge Cases for 
Automated Vehicles from Crash Perspective 
MARTIN URBAN¹ , JORGE LORENTE MALLADA² 
¹Fraunhofer Institute For Transportation And Infrastructure Systems IVI, Germany 
²Toyota Motor Europe NV/SA, Belgium 

PAPER No. ESV26-152 
LiDAR Performance in Adverse Conditions 
AMOGH SAKPAL¹, ULRICH KRADEPOHL¹, ADRIAN ZLOCKI¹ 
¹Fka GmbH, Aachen, Germany 

PAPER No. ESV26-159 
Research of Collision Detection Using Side Impact 
Prediction by ADAS Sensor and Its Effect on Occupant 
Injury 
KENYU OKAMURA¹, HISAKI SUGAYA¹, KEITA AKIHO¹, FAN ZHANG¹, MASAKI ANKAI¹ 
¹Honda Motor Co., Ltd. Automobile R&D Center, Japan 

PAPER No. ESV26-160 
Assessing the Safety Performance of Autonomous Low 
Speed Shuttles 
VON LINDSEY¹ 
¹Lindsey Research Inc. LLC, United States 



PEER REVIEW PAPER No. ESV26-055 
Machine Learning-Driven Safety Analysis of Automated 
Vehicles in Simulated Mixed Traffic Environments 
ÁNGEL LOSADA ARIAS¹, PAUL ROSENKRANZ¹, ANDREAS HULA¹, MICHAEL ALEKSA¹, PETER SALEH¹, 

ISABELA ERDELEAN¹ 
¹AIT Austrian Institute of Technology GmbH, Austria 

PAPER No. ESV26-168 
Testing method for Autonomous Driving in mixed traffic 
MAXIMILIAN GRABOWSKI¹, BRYAN BOURAUEL¹ 
¹Federal Highway And Transport Research Institute (BASt), Germany 

PAPER No. ESV26-173 
Multilayers and Continuous Safety Assessment of ADS-
Vehicles: The Ultra-Safe System Approach 
ESPEDITO RUSCIANO¹, RICCARDO DONÀ¹, BIAGIO CIUFFO¹, AKOS KRISTON¹, And Maria Cristina 
GALASSI² 
¹Joint Research Centre for The European Commission 
²Directorate General For Internal Market, Industry, Entrepreneurship And SMEs For The 
European Commission 

PAPER No. ESV26-179 
Human and Artificial Intelligence Together: How Active 
Driving Assistance is Transforming Road Safety 
AMY OKE¹, DOMINIQUE CHARLEBOIS¹, GUILLAUME BERGERON², GUILLAUME PIERRE² 
¹Transport Canada, Canada 
²PMG Technologies Inc., Canada 
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Consumer information programs have become widely accepted in the United States, 
Europe, Japan, Australia, Korea, China, Latin America, and Asia. These programs provide a 
range of vehicle safety ratings for passive and active vehicle technologies. The motor 
vehicle industry continues to improve the safety performance of vehicles as it strives to 
receive the highest safety marks possible. In addition to assessing occupant crash safety, 
programs are emphasizing advanced driver assistance systems, occupant monitoring 
systems, and considering approaches for automated vehicle technologies. While 
assessment strategies vary from region to region, the programs all aim to encourage 
continuous improvements in motor vehicle safety. Papers are invited to discuss test 
conditions, performance measures, presentation and dissemination of results, public 
acceptance, and consideration of emerging safety technologies. Automated Driving 
Systems (ADS) introduce an integration of active and passive safety ratings and may 
increase the importance of virtual testing.  

PAPER No. ESV26-155 
Raising Safety Awareness in a Sustainable Way 
JOCHEN FEESE¹ 
¹Mercedes-Benz AG, Germany 
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PAPER No. ESV26-139 
Designing ADAS for Indian Roads: Meeting Local Needs 
and Behaviours 
KRISHNATH SANKPAL¹, NÚRIA PARERA¹, AKSHAY MAGAR¹, ALOK KULKARNI¹, HEMANT 
DESHMUKH¹,  (JORDI BARGALLO PRESENTING) 
¹Applus+ IDIADA, Spain 
 

PAPER No. ESV26-290 
Integrating Robustness in Euro NCAP 2026 Crash 
Avoidance Assessment 
ADRIANO PALAO¹, RICHARD SCHRAM¹, RIKARD FREDRIKSSON², MATS PETERSSON³, STEPHAN RYRBERG³, 

ANDREAS RIGLING⁴, ASHLEY PATTON⁵ 
¹Euro NCAP, Belgium 
²Trafikverket, Sweden 
³RISE, Sweden 
⁴ADAC, Germany 
⁵HORIBA MIRA, United Kingdom 
 

PAPER No. ESV26-166 
Developing a Consumer Safety Rating for Heavy Goods 
Vehicles 
RICHARD SCHRAM1, MATTHEW AVERY¹, IAIN KNIGHT², COLIN GROVER² 
¹Euro NCAP, Belgium 
²Apollo Vehicle Safety Limited, UK 
  



PAPER No. ESV26-210 
ANCAP’s Large Utilities (Pick-Ups) Test and 
Assessment Program 
SAMUEL DEYLEN¹, MARK TERRELL², RHIANNE ROBSON² 
¹ANCAP Safety, Australia 
²ANCAP Safety, Australia 
 

PAPER No. ESV26-171 
Rating Driver Monitoring System and SAE Lv.2: from 
Expectations to Reality 
DAVIDE MAGGI¹, KONSTANTINOS MATTAS¹, AKOS KRISTON¹, BIAGIO CIUFFO¹ 
¹European Commission Joint Research Centre, Ispra, Italy 
 

PAPER No. ESV26-211 
Implementation of Equitable Occupant Protection in 
The Euro NCAP Consumer Rating Scheme 
JAMES ELLWAY¹, VOLKER SANDNER², SIMONA ROKA³, CORINA KLUG⁴, KATARINA BOHMAN⁵, KARSTEN 

HALLBAUER⁶, OLIVER ZANDER⁷ 
¹European New Car Assessment Programme, Belgium 
²ADAC, Germany 
³Applus IDIADA, Spain 
⁴Technical University of Graz, Austria 
⁵Volvo Cars, Sweden 
⁶Joyson Safety Systems, Germany 
⁷BASt, Germany 

 
  



PAPER No. ESV26-283 
Euro NCAP Virtual Testing in Frontal Impacts 
SIMONA ROKA6, CORINA KLUG¹, FELIX RESSI¹, BERND SCHNEIDER¹, XIAOBING BU², TONY ROBERTS³, 

THOTA VENKATESWARLU⁴, JAMES ELLWAY⁵, MICHIEL VAN RATINGEN⁵ 

¹Graz University Of Technology, Austria 
²CATARC, China 
³JLR, United Kingdom 
⁴Nissan Technical Center Europe, United Kingdom 
⁵Euro NCAP, Belgium 
6Applus IDIADA, Spain 
 

PAPER No. ESV26-243 
Post-Incident Survivability and Emergency Egress: 
Consumer-Focused Approaches to In-Vehicle Fire and 
Submersion Safety 
SABRINA PERCHER¹, SHAWN-PATRICK PERCHER¹, MARIO VERDI¹, GORDON GIESBRECHT², JEAN-
SAMUEL CHENARD³, STEVE GLASSEY⁴, ARAM AMASSIAN¹˒⁵, DOUGLAS CAMPBELL⁶ 
¹AWOS Technologies, Canada 
²University of Manitoba (Retired), Canada 
³Motsai Research, Canada 
⁴Public Safety Institute of New Zealand, New Zealand 
⁵North Carolina State University, United States 
⁶Automotive Safety Council, United States 
  



 

 

 

 

 

 

 

Dummy developments to enhance biofidelity and measurement capabilities are necessary 
to correctly represent human responses and effectively evaluate safety countermeasures 
in physical tests. This session will include papers that address all aspects of dummy 
development, including, but not limited to, studies of biofidelity, durability, repeatability, 
and reproducibility. Studies related to test methodologies (e.g., dummy positioning 
protocols), dummy evaluation, instrumentation, and injury metrics will also be included.  

PEER REVIEW PAPER No. ESV26-072 
The Effect of Initial Foot Position on THOR-50M Lower 
Leg Response in a Realistic Vehicle Buck 
JUNIOR NOSSa, JOHN-PAUL DONLONᵃ, ANNA MORRISᵇ, GERMAIN SAMIERᶜ, JOSEPH PARKᵈ, HYUNGJOO 

KIMᵉ, AND JASON FORMANᵃ 
ᵃCenter For Applied Biomechanics, University Of Virginia, Charlottesville, Virginia 
ᵇWashington And Lee University, Lexington, Virginia 
ᶜInstitut Catholique D’Arts Et Métiers, Lille, France 
ᵈDepartment Of Orthopaedic Surgery, University Of Virginia, Charlottesville, Virginia 
ᵉRepublic Of Korea 
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PAPER No. ESV26-058 
The Sensitivity of THOR-50M Neck Flexion Response to 
Pendulum Test Configuration 
GARRETT MATTOS¹, KEITH FRIEDMAN¹, KHANH BUI¹, JOHN HUTCHINSON¹, JACQUELINE PAVER² 
¹Friedman Research Corporation, United States 
²Center for Injury Research, United States 

 

PAPER No. ESV26-192 
Sensitivity of THOR-50M Injury Outcomes to 
Assessment Testing Variability in Frontal Crash 
DAIKI FURUKAWA¹, ANDRE EGGERS² 
¹Toyota Motor Corporation, Japan 
²Federal Highway and Transport Research Institute (BASt), Germany 

 

PAPER No. ESV26-221 
Comparison of 50th Percentile Male ATD Performance 
in Moderate-Speed Rear Impacts 
ANGELA TESNY¹, ANGELO MARCALLINI², ALEXANDER BENDIG² 
¹National Highway Traffic Safety Administration,  
Vehicle Research and Test Center, United States 
²Transportation Research Center Inc., United States 

  



PAPER No. ESV26-109 
Thoracic Deflection Biofidelity of the Latest THOR-05F 
Anthropomorphic Test Device 
TYLER F. ROOKS¹, JARED KOSER¹, NARAYAN YOGANANDAN¹ ² , CLEMENT J. ZABLOCKI2 
¹Medical College of Wisconsin, Department Of Neurosurgery, Milwaukee, WI, United States 
²Veterans Affairs Medical Center (VAMC), Milwaukee, WI, United States 

 

PAPER No. ESV26-253 
Thoracic Response of the THOR-5F Small Female 
Dummy to Restraint Loading 
ANTHONY DELLICOLLI¹, JEFF DIX¹, NATALIE HEWETT², PETE LUEPKE² 
¹Nissan Technical Center North America, United States 
²Nissan North America, United States 
 

REFRESHMENT BREAK 

PEER REVIEW PAPER No. ESV26-032 
Neck and Spinal Responses in the Reclined Large 
Omnidirectional Child (LODC) Anthropomorphic Test 
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Advanced Driver Assistance Systems (ADAS) focused on crash avoidance and mitigation, 
are continuing to progress in both capability and market share, with increasing availability 
across product lines, from value-focused to luxury brands, and some systems becoming 
standard equipment on models.  These systems may provide driver warnings and active 
intervention in the longitudinal and/or lateral directions in crash imminent scenarios, 
based on system perception of other road actors, including vehicles and vulnerable road 
users, roadway characteristics and conditions.  Some examples of ADAS features focused 
on crash avoidance and mitigation include the following: forward collision warning, 
automatic emergency braking, pedestrian automatic emergency braking, lane departure 
warning, lane keeping assistance, blind spot warning, blind spot intervention, and rear 
cross-traffic alert.  In addition, innovative and emerging technologies are being developed 
to improve real-world system performance and help address other challenging crash 
imminent scenarios to increase potential safety benefits.   

This session invites papers related to ADAS crash avoidance and mitigation systems, 
particularly innovative and emerging technologies.  The intent of the session is to cover a 
broad range of relevant research in the field, which may include some of the following 
areas: advanced perception sensors; object detection and classification algorithms; 
perception system training for real-world robustness; methods to identify and reduce real-
world false positives and negatives; virtual testing methods including simulation and XIL; 
closed track testing methods including test surrogates and equipment; on-road testing 
methods including field tests and operational safety monitoring; crash data analysis, 
scenario characterization, and safety benefits estimation; technology advancements to 
improve system performance for established and new scenarios (e.g. pedestrian, bicycle, 
motorcycle, other vulnerable road users, intersection, head-on, nighttime, weather, 
speeding); user acceptance, effectiveness, and potential unintended consequences. 

Part A: ADAS for Crash Avoidance and Mitigation: Innovative and 
Emerging Technologies 
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Crash data plays a crucial role in enhancing vehicle safety by informing research, policy 
development, regulations, and testing procedures. These data also play a leading role in 
the development of crash prevention and crash protection countermeasures. However, 
due to the rapid proliferation of advanced driver assistance systems (ADAS), the collection 
and analysis of data from these technologies needs to evolve to better understand the real-
world performance and to quantify the benefits and limitations of these technologies. Data 
collected on event data recorders (EDRs), data loggers, or over-the-air transmissions 
during both crash and non-crash events will undoubtedly enable new research 
opportunities. Also, several naturalistic studies and testing of ADAS and Automated Driving 
Systems (ADSs) are in progress in various regions of the world that will provide additional 
insight into how crashes occur, providing additional information on prevention. Worldwide, 
data collection programs in Asia, Europe, Australia, and the United States. are being used 
more to drive research and facilitate informed decisions. This session invites papers aimed 
at a discussion of novel data collection and analysis methods. Papers related to such 
topics as telematics, on-board and off-board data recorders, naturalistic driving data, 
crash avoidance technologies, levels of driving automation, and crash reconstruction are 
welcome in this session. Also, papers on analytical methods for evaluating safety 
performance of new technologies are invited. 
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The effectiveness of safety systems is influenced by anthropometry, sex, and age, as well 
as other characteristics of the occupant. This session will cover computational, 
experimental, and field studies as they relate to injuries of children.  Papers are 
encouraged that discuss the safety considerations by age, sex, and size and strategies to 
protect diverse populations. Topics can also include the evaluation of safety systems such 
as child restraints and aftermarket products.  
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Advanced Driver Assistance Systems (ADAS) focused on crash avoidance and mitigation, 
are continuing to progress in both capability and market share, with increasing availability 
across product lines, from value-focused to luxury brands, and some systems becoming 
standard equipment on models.  These systems may provide driver warnings and active 
intervention in the longitudinal and/or lateral directions in crash imminent scenarios, 
based on system perception of other road actors, including vehicles and vulnerable road 
users, roadway characteristics and conditions.  Some examples of ADAS features focused 
on crash avoidance and mitigation include the following: forward collision warning, 
automatic emergency braking, pedestrian automatic emergency braking, lane departure 
warning, lane keeping assistance, blind spot warning, blind spot intervention, and rear 
cross-traffic alert.  In addition, innovative and emerging technologies are being developed 
to improve real-world system performance and help address other challenging crash 
imminent scenarios to increase potential safety benefits.   

This session invites papers related to ADAS crash avoidance and mitigation systems, 
particularly innovative and emerging technologies.  The intent of the session is to cover a 
broad range of relevant research in the field, which may include some of the following 
areas: advanced perception sensors; object detection and classification algorithms; 
perception system training for real-world robustness; methods to identify and reduce real-
world false positives and negatives; virtual testing methods including simulation and XIL; 
closed track testing methods including test surrogates and equipment; on-road testing 
methods including field tests and operational safety monitoring; crash data analysis, 
scenario characterization, and safety benefits estimation; technology advancements to 
improve system performance for established and new scenarios (e.g. pedestrian, bicycle, 
motorcycle, other vulnerable road users, intersection, head-on, nighttime, weather, 
speeding); user acceptance, effectiveness, and potential unintended consequences. 

Part B: ADAS for Crash Avoidance and Mitigation: Innovative and 
Emerging Technologies 
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¹Ostfalia University Of Applied Sciences, Wolfsburg 38440, Germany 
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PATRICK MORACA¹ 
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PAPER No. ESV26-116 
Improving Motorcycle Safety with Advanced Braking 
Systems: Findings from Track Tests 
BENOIT ANCTIL¹, DOMINIQUE CHARLEBOIS¹, AMY OKE¹, MARC-ANTOINE LALONDE², GUILLAUME PIERRE² 
¹Transport Canada, Canada 
²PMG Technologies Inc., Canada 
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Development and Validation Methodology of a Strikable 
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JOSEPH KELLY¹, JORDAN SILBERLING¹, SEBASTIAN SILVANI², ALRIK SVENSON² 
¹Dynamic Research, Inc., United States 
²National Highway Traffic Safety Administration, United States 
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Using a Guided Soft Target for Human Factors Research 
with Surprise Events: A Methodology Review 
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¹Virginia Tech Transportation Institute, United States 
²Dynamic Research, Inc., United States 
³General Motors, United States 

  



PAPER No. ESV26-258 
DADSS Passive Breath Sensor Measurement Algorithm 
Considerations, Tradeoffs, and Performance 
Assessment Methodology 
TIMOTHY ALLEN¹, PETER NOVELLO¹, KIANNA PIROOZ¹, ABDULLATIF K. ZAOUK¹, SARAH SEIDMAN¹, 

JACQUELINE EARLY¹, RUDRA PATEL¹, SCOTT E. LUKAS², REBECCA SPICER³, COLIN FERGUS³, AND ROBERT 

STRASSBURGER⁴ 
¹KEA Technologies Inc., United States 
²Behavioral Psychopharmacology Research Laboratory (BPRL), McLean Hospital, USA 
³Impact Research, United States 
⁴Automotive Coalition of Traffic Safety, United States 

PAPER No. ESV26-261 
The Effect of Lidar Congestion on ADAS/ADS Operation 
MATT PALMER¹, LOREN STOWE¹, RYAN MOTT¹, STEVEN HUGGINS², STEPHEN STASKO³ 
¹Virginia Tech Transportation Institute (VTTI), United States 
²Global Center For Automotive Performance Simulation (GCAPS), United States 
³National Highway Traffic Safety Administration (NHTSA), United States 
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PAPER No. ESV26-270 
Effect of Prediction Errors on Crash Avoidance in 
Straight-Crossing-Path Scenarios 
LUKE E. RIEXINGER¹, DAVID G. KIDD¹, BECKY MUELLER¹, SUSHANT JAGTAP¹, JESSICA S. JERMAKIAN¹ 
¹Insurance Institute for Highway Safety, USA 
 

PAPER No. ESV26-280 
Blinded by the Light – The Effects of Vehicle Headlight 
Glare on Nighttime Driving 
CAROLL LAU¹, PETER C. BURNS¹, JOANNE HARBLUK¹, BENOIT ANCTIL¹, DOMINIQUE CHARLEBOIS¹ 
¹Transport Canada, Canada 
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Risks to Vulnerable Road Users in the Real World 
DOMINIQUE CHARLEBOIS¹, BENOIT ANCTIL¹, JULIEN DUFORT¹, AMY OKE¹, GUILLAUME PIERRE², 

GUILLAUME BERGERON², AND MARC-ANTOINE LALONDE² 
¹Transport Canada, Canada 
²PMG Technologies Inc., Canada 
 

  



PAPER No. ESV26-134 
76-77 GHz Automobile Radar Range-Point-Cloud and 
Range-Velocity Dataset  for Micro-Doppler-Based VRU 
Detection Algorithm Development 
SIDDHARTH MURALI¹, SHAIL DESAI¹, JUE ZHOU¹, STANLEY CHIEN¹, YAOBIN CHEN¹, CHI-CHIH CHEN², 

ANANNA AHEMED³, RINI SHRONY³ 
¹Transportation And Autonomous Systems Institute, Purdue University 
²Electroscience Laboratory, The Ohio State University 
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PAPER No. ESV26-158 
Influence of AEB-Caused Pitching On Passive 
Pedestrian Test Provisions 
ADRIAN HELLMANN¹, OLIVER ZANDER¹, DIRK-UWE GEHRING², PETER LESSMANN² 
¹Federal Highway and Transport Research Institute (BASt), Germany 
²BGS Böhme & Gehring GmbH, Germany 
  



 
 

 

 

 

 

 
Advances in vehicle structures, restraints, and better understanding of crash environments 
and human injury tolerance has led to significant improvements in crash protection over 
the last four decades.  This session has papers from other crashworthiness related session 
topics, including protection in front, side and rear crashes, experimental and 
computational advances in biomechanics, virtual testing, new and improved field data 
collection, and protection of non-occupant road users. 

PEER REVIEW PAPER No. ESV26-033 
Regional-Specific Patterns of Abdominal Injury in Belted 
Male and Female Frontal Crash Occupants: Insights 
from Redefined Anatomical Mapping 
DALE HALLOWAY¹, WILLIAM CURRY¹, KARTHIK SOMASUNDARAM¹, FRANK PINTAR¹ 
¹Medical College of Wisconsin, United States 
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Assessing Injury Prediction with Human Body Models: 
Application to Rib Fracture Risk Prediction Using SAFER 
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BENGT PIPKORN1,2, YASH NIRANJAN POOJARY2, JONAS OSTH1, KARL-JOHAN LARSSON3, AND JOHAN 

IRAEUS2 
1Volvo Car Corporation, Sweden 
2Chalmers University, Sweden 
3Autoliv Research, Sweden 
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Models 
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¹National Highway Traffic Safety Administration, United States 
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PAPER No. ESV26-113 
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¹Federal Highway and Transport Research Institute (BASt), Germany 
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on Biomechanical Response 
CRISTIAN SAENZ-BETANCOURT¹ ², DUSTIN DRAPER¹, PHILIPP WERNICKE¹, YUN-SEOK KANG³, STEFFEN 

PELDSCHUS², AND AMANDA M. AGNEW³ 
¹BMW Group, Germany 
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Development of an Open Source FE Head Model to 
Address Diversity Aspects in Head Trauma 
ROBERT THOMSON¹, JOBIN JOHN¹, YASH NIRANJAN POOJARY¹, ALEKSANDRA KRUSPER¹, JIA-CHENG XU², 

YONG HAN³ 
¹Chalmers University of Technology, Sweden 
²Swedish National Road and Transport Research Institute, Sweden 
³Xiamen University Of Technology, China 
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Biomechanical Responses and Injuries of Male Post-
Mortem Human Subjects in Rear-Facing Frontal 
Impacts With Unreinforced Airbag-Equipped Production 
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YUN-SEOK KANG¹, TIMOTHY DEWITT¹, TIMOTHY WENSINK¹, ANGELO MARCALLINI¹, YONG HYUN JUNG², 
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PEER REVIEW PAPER No. ESV26-054 
Rear-Impact Crash Injury Patterns and Predictors: 
Insights from Contemporary CISS and CIREN Field Data 
JACK LOCKERBY¹, RODNEY RUDD¹ 
¹National Highway Traffic Safety Administration (NHTSA), USA 
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Unseen Risks in the Rear: Injury Potential in High 
Occupancy Vehicles During Rear-End Crashes 
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¹Calspan, United States 
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Head Restraint Design and Failure in Moderate to High-
Speed Rear Impact Collisions 
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