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Abstract 
The Driver Alcohol Detection System for Safety Program – a joint effort of the National Highway Traffic Safety 
Administration and the Automotive Coalition for Traffic Safety - has been developing unique, in-vehicle alcohol 
detection systems to more effectively address the problem of alcohol-impaired driving. These technologies, 
both breath-and touch-based, are intended to be seamless with the driving task, non-intrusive, accurate, fast, 
reliable, durable, and require little or no maintenance. Now in Phase III of development, the breath- based 
technology is ready for real-world road testing in a naturalistic setting in the State of Virginia, U.S.A. The Driven 
to Protect Powered by DADSS initiative, is a partnership with the Virginia Department of Motor Vehicles 
Highway Safety Office and the Automotive Coalition for Traffic Safety. As the technical and program 
management lead, KEA Technologies, Inc. has instrumented and deployed a small fleet of pilot test vehicles to 
examine the data from breath-based prototype sensors under various environmental, driver/user interaction, 
and user demographics conditions. The alcohol detection system is known to be accurate, precise, reliable, and 
maintainable based on laboratory and controlled test results. This pilot program seeks to obtain data from 
naturalistic, uncontrolled test conditions. The pilot program will determine if: a) the system is generally accepted 
by drivers, b) there are any technical modifications required to significantly improve the system, and c) the 
system is ready for wider implementation in fleet, privately-owned, commercial, or other vehicles. Four 2015 
Ford Flex “For Hire” commercial livery service vehicles have been instrumented with in-vehicle breath- based 
alcohol detection sensors including supporting data collection and transmission systems. The Pilot Deployment 
Project is ongoing with a goal of collecting at least 15,000 data points from the sensors. Lessons learned will be 
used to refine the performance specifications, sensor technology, and data acquisition systems for future on-
road vehicle testing. 
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	Forward Collision Warning Based on a Driver Model to Increase Drivers' Acceptance
	PABLO PUENTE GUILLEN
	Research
	Systems that can warn the driver of a possible collision with a VRU have significant safety benefits. However, incorrect warning times can have adverse effects on the driver. If the warning is too late, drivers might not be able to react; if the warni...
	Methods
	The present study was conducted as part of the European research project ‘PROSPECT’. The goal was to determine drivers’ acceptance towards Forward Collision Warnings (FCWs) based on the comfort boundary (CB) model developed during a previous project. ...
	2.6 seconds (asymptotic value of the model at TTA=4secs) and TTC=1.7 seconds for the warning outside the CB (value below the lower 95% value of the model at TTA=4secs). Thirty-one participants took part in the test track study (between subject design ...
	Results
	Participants reacted faster to the warning outside the CB compared to the warning inside the CB. This confirms that the CB model represents the criticality felt by the driver. Participants also rated more disturbing the warning inside the CB and they ...
	Discussion
	Similar to other published studies’ results, drivers prefer warning times that resembles their driving behaviour. It is important to consider that the study tested only one scenario. Also, in this study participants were aware of the appearance of the...
	Conclusion
	The results of the present study are an important step to ensure the protection of VRUs. Developing systems that are better accepted by drivers can reduce the risk of drivers turning off these systems. Therefore, this study is of vast importance for r...
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	Detection of Cyclist and Pedestrians Around Heavy Commercial Vehicles
	Abstract
	Large trucks have significant blind spots, and urban settings often bring these vehicles in close proximity to vulnerable road users (VRUs). Over 13% of VRU fatalities in Canada in 2016 involved collisions with heavy commercial vehicles. Transport Can...
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	Effect of Subaru EyeSight on Pedestrian-Related Bodily Injury Liability Claim Frequencies
	Abstract
	Kay Wakeman1 Matt Moore1 David Zuby1,2 Laurie Hellinga1 1Highway Loss Data Institute, 2Insurance Institute for Highway Safety (IIHS) United States of America Paper Number 19-0265 ABSTRACT Research Question/Objective Subaru’s EyeSight is a camera- base...
	Conclusions & Relevance to Session Submitted Subaru’s Eyesight system is associated with a lower BI-only claim frequency than the same Subaru vehicles without EyeSight. In 2016, there were nearly 6,000 pedestrian fatalities in the United States, up 9%...
	Paper No.19-0214-O

	Handling Of Child Restraint Systems (CRS) with Special Focus on Misuse
	Abstract
	The purpose of the presented study was to analyse the actual situation of children safety in cars with special focus on the misuse topic. In order to completely cover all relevant aspects of misuse both data on the frequency, severity and types of mis...
	weather conditions, change of clothes, short trips < 10 minutes and related driving purposes such as driving to kindergarten and school, short transactions and going home lead to significantly higher misuse rates. It can be stated that both the majori...
	manufacturers, authorities, traffic safety councils and Research. It is essential to continually learn about frequent misuse of CRS in order to improve the ease-of-use of CRS and communicate it to the relevant target groups.
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	Responses of the Scaled Infant Human Body Model in Simulated Frontal Motor Vehicle Crashes
	Abstract
	Most motor vehicle crash deaths occur among children traveling as passenger vehicle occupants, and proper restraint use and direction of use can reduce these fatalities. There is little to no literature on systematic evaluation on the responses of chi...
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	Research
	Road traffic fatalities among Power Two Wheelers (PTW) users are intolerably high in Thailand. It accounts for 73% of total road fatalities. Children are among these victims. Save the Children Thailand reports that there are 1.3 million child pillion ...
	Methods
	Thailand motorcycle accident data was statistically analysed in terms of frequency and pattern to identify common accident scenarios and impact parameters. Two numerical approaches were employed to study kinematics and injuries of both rider and child...
	Results
	Four common accident scenarios identified from accident data revealed two typical impact patterns with two different corresponding global kinematics. Cars were involved most in motorcycle accidents. The first impact pattern was when motorcycle front-w...
	Discussion
	One limitation of this work was a validation of whole body kinematics in motorcycle-to-car collision. However, motorcycle components were separately validated with experiments.
	Conclusion
	The motorcycle-to-car crash simulations of various test configurations based on identified real-world accident scenarios highlights two different overall global kinematics. These leads to different injury mechanisms. Both impact patterns result in a h...
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	Abstract
	Recently, safety standards for pedestrian protection in third party evaluation typified by NCAP have been increased, and safety performance of vehicles is improving. Among them, the safety performance of the bonnet hood has been particularly enhanced ...
	Furthermore, it is important to integrate with external sensing technology in order to deploy the pelvis restraint device in front of the vehicle before a collision. In this research, it was confirmed that a pedestrian behavior control device may be e...
	Abstract
	In a project conducted for NHTSA during 2016-2017, finite element analysis simulations were conducted representing NHTSA’s right and left oblique impact configurations being developed for possible use in the agency’s New Car Assessment Program. For th...
	These include the development and validation of a material constitutive model of the CFRP material for use in modeling and subsequent simulation in automotive crash applications.
	Abstract
	The Insurance Institute for Highway Safety (IIHS) introduced a small overlap rigid barrier (SORB) crash test in 2012. In the IIHS SORB tests, the rigid barrier primarily impacts a vehicle's outer edges instead of the main longitudinal structures tradi...
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	Abstract
	According to a National Highway Traffic Safety Administration (NHTSA) study, small overlap and oblique frontal crashes account for 25% of fatal accidents in the United States. This is a large proportion, and comprises the accident mode with the highes...
	car that received the highest evaluation from the Insurance Institute for Highway Safety (IIHS). While vehicle body deformation was evaluated at the GOOD level even in oblique mode (in-house data), vehicle body deformation increased and occupant chest...
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	Research
	Earlier research has shown that the rear row is safer for occupants than the front row, but there is evidence that improvements in front seat occupant protection in more recent vehicles have reduced the safety advantage of the rear seat versus the fro...
	Methods
	A case series review of belted rear seat occupants who were seriously injured or killed in frontal crashes was conducted. Occupants in frontal crashes were eligible for inclusion if they were 6 years old or older and belted in the 2nd or 3rd row of a ...
	Results
	Detailed case series review was completed for 119 rear seat occupants: 35 with MAIS 3+ injuries in NASS CDS and 84 fatalities identified in FARS. More than half of injured and killed rear occupants were more severely injured than front seat occupants ...
	Discussion
	Rear seat occupants sustained serious and fatal injuries due to belt loading in crashes in which front seat occupants survived, suggesting a discrepancy in restraint performance between the front and rear rows. Restraint strategies that reduce loading...
	Conclusion
	Rear seat occupants sustain serious or fatal injuries in frontal crashes in which front seat occupants are well-protected, suggesting there is an opportunity to improve protection in the rear seat to levels comparable to the front.
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	Abstract
	With the introduction of fully-automated vehicles, new seating configurations of the passenger compartment has been proposed. Rearward facing front seats are considered to provide so-called living room seating. At least as long as conventional and ful...
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	Abstract
	The seatbelt is a primary and the most important passive safety device protecting occupants in all crash modes. The belt must work in harmony with other passive safety devices such as the frontal airbag, knee bolster and the seat to increase the level...
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	Research
	Although bus travel is one of the safest modes of transport, a substantial number of bus passengers in London are still injured in collision and harsh manoeuvre incidents, in particular emergency braking. It is not well understood how these passengers...
	Methods
	The UK national Stats19 data was used to determine the size of the problem. Bus operator collected data, including CCTV footage, in combination with inspection of current buses, were used to determine injury mechanisms and identify features and areas ...
	Results
	The Stats19 analysis showed that three-quarters of all injured casualties occurred in incidents where there was no impact, with this proportion rising for seriously injured casualties. Older females (56+ years) formed one third of serious casualties. ...
	Discussion
	The main limitations are related to the CCTV analysis, namely the difficulty in identifying the passenger injury severity and the relatively small size of the sample used for the analysis.
	Conclusion
	A novel analysis of CCTV footage has enabled a better understanding of injury mechanisms for bus passengers to be developed. In combination with inspection of current buses this has been used to develop a rating system to improve the safety of buses i...
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	Abstract
	Airbags are, together with the three-point belt, the most effective passive safety equipment of vehicles. However, literature shows that sound pressure levels of up to 170 dB can occur during airbag deployment. A literature review revealed no systemat...
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	Research
	When two vehicles of different sizes collide, the occupants of the smaller vehicle are more likely to be injured than the occupants of the larger vehicle. The larger vehicle is both more protective of its own occupants and more aggressive toward occup...
	Methods
	Analyses examined deaths in crashes involving 1- to 4-year old passenger vehicles from 1988 to 2016 collected from the Fatality Analysis Reporting System (FARS). Trends in driver risk were examined by comparing case vehicle driver death rates per mill...
	Results
	Cars and SUVs have continued their trend toward reduced incompatibility. In 1988-91, SUVs were 151% more likely to kill the driver in a partner car compared to when a car crashed with another car. By 2013-16, this value had dropped to −4%. Pickups and...
	Discussion
	The trend toward reduced fleet incompatibility has continued in the latest crash data, particularly for cars and SUVs. Although pickup-car incompatibility has also decreased over time, they remain disproportionately aggressive toward other vehicles, p...
	Conclusion
	The current study produced updated estimates for incompatibility between cars, SUVs, and pickups in the United States. Although vehicles have grown more homogenous in size and design, pickups remain largely incompatible with other vehicles in the fleet.
	Identifying the source of remaining incompatibility will be important for safety improvements going forward.
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	Research
	From 2020, the world first crash compatibility rating test will be introduced in European Mobile Progressive Deformable Barrier (MPDB) test. However there is hardly any systematic study regarding the improvement effect of this new test on car-to-car (...
	Methods
	First, representative vehicles of European fleet were selected and CAE parameter study was conducted. In concrete, with changing homogeneity (i.e., the degree of uniformity of barrier deformation) / mass / stiffness of large vehicle systematically in ...
	Results
	1) CAE parameter study In C2C impact condition, effect on occupant injury of small vehicle brought by the changes of large vehicle were as follows. i) Homogeneity change: Maximum improvement for cabin deformation and deceleration was 9% and 5%, respec...
	ii) Mass change: Same as above, 30% and 5%, respectively. iii) Stiffness change: Same as above, 17% and 3%, respectively. On the other hand, PP evaluation result in MPDB test showed that the effect of homogeneity change is 2.8 times effective than mas...
	Discussion
	Both CAE and physical test results indicate that the correlation between the PP evaluation result of currently proposed MPDB test and the occupant injury score of the partner vehicle in C2C impact is relatively small. This may be mainly caused by the ...
	Conclusion
	Currently proposed PP evaluation method of MPDB test showed some tendency to overestimate the effect of homogeneity change and resulted in quantitatively inconsistent outcome regarding the occupant injury of partner car in C2C impact condition. To max...
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	Abstract
	suggested by EuroNCAP 2018 were also tested. A low platform robot vehicle target was utilized for all test scenarios. The low platform robot vehicle and a balloon dummy were used to imitating the causative vehicle in the accident and reproduce the acc...
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	Research
	The Vision Zero initiative pursues the goal of eliminating all traffic fatalities and severe injuries. Today’s Advanced Driver Assistance Systems (ADAS) are an important part of the strategy towards Vision Zero. In Germany in 2017 more than 26.000 peo...
	Methods
	As an approach for the Benefit Estimation of ADAS the method of Prospective Effectiveness Assessment is applied. Using the software tool rateEFFECT it is performed a Closed Loop simulation on accident scenario data of the German In-Depth Accident Stud...
	Results
	Three categories among today’s accident occurrence on German rural roads and motorways are reported by this study: green, grey and white spots. Green spots identify accidents that can be avoided by state of the art ADAS ACC, AEB and LKA. Grey spots co...
	Discussion
	This elaboration covers three state of the art ADAS and the assessment of these based on German rural road and motorway accident scenarios with at least one severely injured person. The simulative Closed Loop approach gives the possibility to easily c...
	Conclusion
	This paper will describe a systematic approach to assess the effectiveness of ADAS using GIDAS PCM data in a way to be able to project the results to whole Germany. The Closed Loop simulation run in rateEFFECT covers the systems ACC, AEB and LKA as we...
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	Research
	Approximately 22% of all crashes in the United States are related to turning left in intersections. Intersection Advanced Driver Assistance Systems (I-ADAS), sometimes referred to as left-turn assist, are a promising countermeasure to prevent or reduc...
	Methods
	This study reconstructed 501 vehicle-to-vehicle LTAP/OD crashes in the United States which were investigated in the NHTSA National Motor Vehicle Crash Causation Survey (NMVCCS). The performance of thirty different I-ADAS system variations was evaluate...
	Results
	For LTAP/OD crashes across all I-ADAS variations and both sightline assumptions, 0%-25% of all LTAP/OD crashes could have been avoided using an I-ADAS system which warns the driver. An I-ADAS system that automatically applies emergency braking could a...
	Discussion
	This study considers an idealized I-ADAS algorithm and may not generalize to a specific design. Our model assumes all intersections reside in urban canyons which the sensors cannot see around. With the introduction of vehicle-to-vehicle communication ...
	Conclusion
	This study presents the simulated effectiveness of an idealized intersection active safety system on real crashes which occurred in the United States. This work shows that there is a strong potential to eliminate crashes and injuries in the United Sta...
	Abstract
	Occupants in vehicles equipped with automated driving systems (ADS) may sit in various seating positions (e.g. forward facing, rear facing, oblique facing) and at different seatback recline angles. Since forward facing impacts have been studied in det...
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	Research
	Automated road vehicles are likely to result in a larger number of passengers exposed to crashes, because many current drivers may become passengers. Due to the lack of the constraints imposed by the driving task, passengers may assume a wider range o...
	Methods
	A laboratory study of 24 men and women with a wide range of body size and age was conducted. A mockup was constructed using a front seat from a late-model SUV and a three-point belt that was configured so that the upper anchorage followed the seat bac...
	Results
	All torso body segment angles increased linearly with seat back angle but at different rates, so that lumbar spine flexion decreased. Sitter-preferred supported head postures were markedly more rearward than unsupported postures, with approximately co...
	Discussion
	This is the first study to present detailed posture and belt fit data for passengers at highly reclined seat back angles. The study is limited by the short duration and static laboratory setting. A single seat that was not specifically designed for hi...
	Conclusion
	Postures in highly reclined seats are markedly different from the human-surrogate postures typically used for assessing restraint system performance. Of particular interest are the altered pelvis orientation and lumbar spine flexion, which may affect ...
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	Abstract
	With the advent of alternative seating positions in Highly Automated Vehicles, vehicle manufactures must take care to ensure the safety of new seating positions. The use of Human Body Models (HBMs) can aid in the use of analyzing these new concepts, a...
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	Research
	The introduction of integrated safety technologies in new car models call for an improved understanding of the human occupant response in pre-crash situations. The aim of this paper is to study occupant muscle activation in these situations and to pro...
	Methods
	Front-seat male passengers wearing a seat belt in either standard or pre-tensed configuration were exposed to multiple autonomously carried out lane change and lane change with braking manoeuvres while traveling at 73 km/h. This paper focuses on muscl...
	Results
	In normal driving conditions prior to any evasive manoeuvre, activity levels were low (<2 %MVC) in all muscles except for the lumbar extensors (3-5.5%). During the lane change manoeuver, selective muscles were activated and these activations restricte...
	Discussion
	The manoeuvres were carried out on an airfield; the riding did therefore not include all elements of riding in normal traffic. The quite sitting was however similar to that of occupants riding in the passenger seat in normal traffic. Several manoeuvre...
	Conclusion
	The results showed that for specific muscles, lane changes with the pre-pretensioner belt were associated with earlier muscle activation onsets and significantly smaller activation amplitudes than for the standard belt (p<0.05). This was consistent wi...
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	Research
	Occupant kinematics in low-speed frontal pulses differ significantly in relaxed and braced states due to the effect of active muscle tone. The Global Human Body Models Consortium (GHBMC) average male simplified occupant model (M50-OS) has been validat...
	Methods
	Volunteer (n = 5) and PMHS (n =3) data from low-speed frontal sled tests by Beeman et. al., including 2.5g and 5g acceleration pulses, were used to simulate the events in LS-DYNA (R. 9.1, LSTC, Livermore, CA). The baseline M50-OS model was used to sim...
	Results
	PMHS simulation results shows good agreement with experimental results. Preliminary results from volunteer simulations have shown a strong dependence of reaction loads and kinematics on muscle activation, with 51.9% and 5.6% decrease in overall head k...
	Discussion
	All three conditions showed different head kinematics as observed in the experiments, but there was no significant change in the run time between M50-OS and M50-OS+M. The goal of the M50-OS+M is to provide occupant kinematics from the pre-crash phase ...
	Conclusion
	We demonstrate the effect of active muscles in simplified models to predict pre-crash kinematics of relaxed and braced subjects. An active muscle version of the GHBMC simplified occupant model was developed and validated in frontal sled conditions.
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	Abstract
	Automotive safety has made a definite shift towards the continually increasing use of active safety systems in standard and highly automated vehicles (HAV) with a crucial need for the development of tools to supplement the assessment of such systems. ...
	Safety (OM4IS) project. A modified Total HUman Model for Safety (THUMS) model was correlated to a matched size volunteer with the comparison of head and torso excursions to appropriate experimental corridors. Each single body region model was validate...
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	Abstract
	Occupant simulation methods in the area of passive safety address usually the investigation and prediction of crash dummy behavior after the time of collision. The development and optimization of active and also pre-triggered passive safety systems [1...
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	Abstract
	Objective: The current study aimed to develop a framework to consider the new injury severity score (NISS) and a whole-body functional capacity index (WBFCI) in determining airbag deployment threshold during frontal crashes using a computational human...
	body-specific injury pattern to each body region based on the predicted AIS level, which allowed us to calculate WBFCI values for each virtual occupant. Lastly, a series of frontal crash simulations were performed in a simplified sled environment for ...
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	DEVELOPMENT OF A HUMAN FE MODEL FOR ELDERLY FEMALE OCCUPANTS IN SIDE CRASHES
	Abstract
	A high fatality rate of the elderly in traffic crashes is an important issue to consider when facing an aging society in the future. Left side impacts have been found to be the most frequent when considering severe crashes involving elderly people tha...
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	Research
	The purpose of this study was to use the detailed medical injury information with analytic morphomics in the University of Michigan International Center for Automotive Medicine (ICAM) database to evaluate rib fracture in elderly patients in real world...
	Methods
	Inclusion criteria for the nearside crashes was based on the Collision Deformation Classification (CDC) of the impact (either 2-4 o’clock and 8-10 o’clock). In cases with multiple impacts, only the primary impact was considered. Occupants were older t...
	Results
	Among 65 occupants in nearside crashes, there were 50 non-elderly occupants, and 15 elderly occupants. Compared to the non-elderly group, rib fractures were more likely to occur in the elderly group even with smaller lateral intrusion. In addition, th...
	Discussion
	Although the sample size is limited, the bone density and fat around the torso area were among the most significant morphomics variables from the univariate analysis from the two age groups in nearside crashes. In a prior study, fat thickness was impo...
	Conclusion
	This study used detailed injury and crash data in conjunction with medical imaging from the ICAM and morphomics databases to evaluate the effect of elderly in nearside crashes. Results, confirmed with real-world crash cases, morphomics measures are im...
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	Abstract
	When involved in vehicle accidents, the fatality rate of thoracic injury is high, following head injury, and the major causality is a rise of organ injury rates due to an increase in the Number of Fractured Ribs (NFR). Previous studies suggested a hig...
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	Abstract
	Since 2003, the Insurance Institute for Highway Safety (IIHS) has rated side impact crashworthiness based on tests involving a 1,500 kg moving deformable barrier (MDB) with the geometry of pickups and SUVs (LTVs) striking the side occupant compartment...
	Additionally, MDB tests at 60 km/h revealed dimensional limitations of the barrier that must be addressed prior to further higher speed barrier research. The current research suggests that increases in severity – mass or speed – of the current MDB wou...

	Paper No.19-0307-O
	Abstract
	Near-side impacts are one of the severe crash modes of all the impacts. Even though 90% of vehicles have achieved "Good" in IIHS rating, there is hardly any sign of decreasing trend in side impact fatalities for last few years. IIHS is planning to int...
	(ii) the frequency and the type of pelvis injuries (iii) the type of target of population to considered (size: small/large, gender: male/female) with the help of accident data and simulation results. C2C intersection accidents were selected from NASS-...
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	Abstract
	The goal of this paper is to determine the recent annual occupant populations and trends related to rollover injuries and fatalities, and to assess the risk factors that may have significantly contributed to occupant injuries and fatalities when rollo...
	Fatality Analysis Reporting System (FARS) 2004-2017 data were used to obtain the recent occupant fatalities related to rollovers and ejections. National Automotive Sampling System (NASS) – Crashworthiness Data System (CDS) 2013-2015 weighted survey da...
	<=10,000 lbs.) are related to rollovers. FARS data also provided the occupant ejection status (complete or partial ejection) and ejection path associated with rollovers. The CDS data indicated that rollovers are strongly associated with the injury sou...
	/vans, with relatively higher centers of gravity, tend to have relatively higher likelihood of rollover crashes than passenger cars, but passenger cars tend to result in a higher rate of occupant serious injuries (Maximum Abbreviated Injury Scale 3+, ...
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	Abstract
	In 2012 the US Congress directed the Federal Motor Carrier Safety Administration (FMCSA) to improve commercial motor vehicle safety through the MAP-21 Act. NHTSA reported to the US Congress in 2015 that heavy truck rollover crashworthiness should be i...
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	Abstract
	The objective of this paper is to present an update on the research conducted by the National Highway Traffic Safety Administration (NHTSA) to assess the performance of roof glazing in production vehicles and certain countermeasure designs in preventi...
	However, this transferred more forces to the edges and presented a greater challenge for movable panel containment at rail attachments. The fixed polycarbonate panel used in the Prius had low ram excursions but high ram decelerations. Meeting some exc...
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	Abstract
	A novel test device (Carousel) for measuring the dynamic rollover stability of vehicles and initiating a full-scale dynamic rollover test has been installed and evaluated for repeatability and reliability. This work describes the test device function ...
	Abstract
	In the coming years systems will become available that will be able to drive in automated mode for certain periods of time but will only be able to handle selected situations. This is referred to as conditional automation (level 3), whereby the driver...
	Abstract
	Automated driving systems of SAE Level 3 and beyond allow transferring the driving task and responsibility to the vehicle and its automation systems. A crucial challenge for development and real-world performance is the balance between functionality, ...

	Paper No.19-0024-O
	Abstract
	The objective of this paper was to propose a novel approach for an intelligent preselection of relevant scenarios for the certification of automated vehicles. During this process mainly two problems occur. Firstly, due to an unlimited number of possib...

	Paper No.19-0129-O
	Abstract
	Recent innovations such as automated driving and smart mobility have elevated the safety-criticality of automotive systems due to the impact of these technologies in traffic behavior and safety. New safety validation and assessment methodologies are r...

	Paper No.19-0166-O
	Abstract
	The development in the areas of sensors and electronics has been bringing the automotive industry increasingly closer to automated driving in recent years. Automated functions that need to be continuously supervised by the driver are already on the ma...
	The main criticism is that the assessment is done virtual, which poses the question on the validity of the simulation. In order to tackle this aspect the validation and verification of the method and tool is a key aspect. Therefore, our current concep...
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	Abstract
	Automated Driving (AD) is foreseen to be one of the major social and technological challenges in the coming years. Many manufacturers are developing new models with cutting-edge functionalities, which are not included in the scope of the current regul...
	Apart from demonstrating their know-how and expertise on AD, their willingness to sell their AD models in the European market is accelerating the rule-making system. However, what is the roadmap for the European regulatory framework? Policy makers and...
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	Abstract
	Future mobility systems are expected to incorporate a broad range of transport modalities (passenger cars, truck platoons, etc.) at different automation levels (SAE Levels 3/4/5). During operation, automated vehicles will have to independently take sa...

	Paper No.19-0023-O
	Abstract
	Automated driving is gaining more and more interest in the recent years. In order to drive safely, automated vehicles reconstruct the environment using mainly the information coming from the in-car sensors. By using this reconstruction a prediction of...
	This problem is known as motion prediction. Whilst physics-based models perform well on a short horizon, machine learning has the potential to predict a more accurate motion on a longer horizon, especially if the manoeuvre of the other road user is kn...
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	Abstract
	Regulation for the testing and operation of automated driving vehicles on public roadways has been recently developed all over the world. For example, the licensing standards and the evaluation technology for automated driving vehicles have been propo...
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	Abstract
	This paper proposes the concept of automated driving vehicle failsafe system structure. It contains vehicle hardware and software structure design for automated driving vehicle failsafe system. Moreover, it handles the contents fail detection, fault-t...
	of ‘AUTOMATED DRIVE SYSTEM 2.0: Section 1 fallback (Minimal Risk condition)’ report released by NHTSA. Second, a method of an algorithm is sliding mode control based fault tolerant control and emergency deceleration control which designed to target SA...
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	Research
	With the Federal Automated Vehicles Policy, the U.S. National Highway Traffic Safety Administration (NHTSA) has provided a valuable framework that can be used to guide the development and validation of Automated Driving Systems (ADS). Acknowledging th...
	Methods
	The proposed test procedure was developed based on combinatorics of SAE levels of driving automation. The resulting set of test cases was narrowed down by theoretical and practical considerations derived from an extensive literature review of publishe...
	Results
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	According to the traffic accident data in Japan [1], the third largest number of fatalities is due to collision between car and cyclist. Head injuries are the most frequent cause of cyclist fatalities. Head injury risk depends on the stiffness of the ...
	%, 70 % were distributed on the car body. It was found that the skull fracture and DAI occurrence were predicted in the 10YO when the head contacted the car hood in the car speed of 30 km/h or more. The impact velocity of the upper body was increased ...

	Paper No.19-0031-W
	Abstract
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	Although the model was able to reasonably predict the head injury value in the center area t of hood, the accuracy of the perimeter area tended to be lower. Since the data around the perimeter area used for learning was small amount, it is considered ...
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	163.6 respectively for the vehicle seat [no-CRS (237.8); HBB (395.0)] compared to the upgraded bench. Chest displacements were higher on the 213 bench [no-CRS (16.6mm); LBB (24.2mm); HBB (29.2mm)] and vehicle seat [no-CRS (18.3mm); LBB (22.6mm); HBB (...
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	Abstract
	Further reduction of brain injuries is crucial to diminish traffic fatalities. Past studies suggest that strain of incompressible brain tissue is generated mainly due to head rotation. Accident statistics show a higher rate of pedestrian fatalities re...
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	Abstract
	Although crashes with vulnerable road users account for a small proportion of all heavy truck accidents they cause particularly severe injuries. In Germany, collisions with bicyclists and pedestrians accounted for only 9% and 4%, respectively, of all ...
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	Abstract
	In a 3-abreast seating configuration whenever there is a child restraint system (CRS) present, and especially if it is an ISOFIX one, occupants of the central position miss the room needed in order to rest their back properly against the backrest maki...
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	Abstract
	A motorised mobility device (MMD) is primarily intended as assistive technology for people with limited mobility. MMDs include powered wheelchairs and mobility scooters. In recent years concerns have been raised about the number of fatal and serious i...
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	Abstract
	Building on previously developed VitaSense technology, IEE has developed a single sensor, which is integrated behind the headliner of the vehicle, and can serve multiple detection purposes. The new low-power 79 GHz RF sensing unit is used as Occupant ...

	Paper No.19-0228-W
	Abstract
	The FlexPLI GTR tool has been implemented with an Upper Body Mass (UBM) representing portion of the torso mass, hip joint rotation and the response time lag between leg and the upper body during pedestrian to vehicle accidents. The new FlexPLI GTR UBM...
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	Abstract
	The danger of motorcycle accidents is ubiquitous during the otherwise relaxing and enjoyable activity of riding a motorcycle. The consequences can be severe and the economic burden, both on the individual and the state, is high. Yet, when wanting to p...
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	Abstract
	In the ACEA funded project ProPose a generic vehicle model was developed: (1) It was specifically developed for replicating the leg- loads in pedestrian accidents. (2) It is representative of the contemporary European sedans meeting FlexPLI requiremen...
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	Abstract
	Introduction: The question: “Are Wisconsin Pedestrian Crashes Representative of National Trends?” was asked in the context of how to estimate the denominator of pedestrians using public traffic-ways. Data from the Federal Highway Administration, the N...


	Safety Performance in Frontal and Rear Crashes
	Abstract
	The article relates to methods of mitigating results of improper value of force applied to the occupant's body at a time of an imminent front vehicle collision and preventing fatalities as well as injuries. The article relates to a new method of accur...
	Abstract
	The frontal airbag in a vehicle is considered supplemental to the safety belt restraint system and is important in lowering measured injury assessment values for Anthropomorphic Test Devices (ATD) during vehicle crash testing.  The probability of neck...
	Paper No.19-0133-W
	Abstract
	National Highway Transport Safety Administration (NHTSA) has been investigating oblique offset frontal impact test conditions. This research developed a validated occupant interior and restraint systems that could be used to evaluate the kinematics an...
	Subsequently, the 50th percentile FE Human body model from Global Human Body Models Consortium (GHBMC) was seated in the vehicle and the kinematics was compared against the THOR dummy model. The outcome of this study was to develop realistic FE models...


	Crash Avoidance: Driving Automation Systems Level 0, 1, and 2. Product Evolution; Evaluation; and Real-World Deployment Challenges
	Abstract
	This study estimated the effectiveness of Toyota Safety Sense (TSS) in helping prevent front-to-rear collisions among three Toyota models (Avalon, Prius, RAV4). TSS, offered as an option in model year 2016 vehicles, includes a pre-collision warning sy...
	front-end damage in a multi-vehicle crash, excluding the types of crashes targeted by AEB (front-to-rear). Of the TSS-equipped vehicles,
	2.46 per 10,000 vehicle-months (95%CI:1.75-3.17 per 10,000 vehicle-months) experienced a front-to-rear crash as the striking vehicle, compared to 4.55 per 10,000 vehicle-months (95%CI:4.37-4.73 per 10,000 vehicle-months) of the non-equipped vehicles. ...
	Abstract
	Advanced safety technologies such as automated emergency braking (AEB) systems are key technologies for helping to reduce traffic accidents. This study quantifies crossing scenario accident types by analyzing traffic accident databases from various co...

	Biomechanics: Advances in Crash Test Dummies, Instrumentation, and Data Analysis
	This paper describes a study to develop and validate methodology for simulating human infant head impact using the Hertz contact model. The study had two objectives.  The first was to simulate Aprica 2.4 dummy head -rigid plate impact using the Hertz ...
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	Abstract
	Recently, the number of injuries and fatalities in traffic accidents tend to decline. However, the proportion of elderly citizens involved in traffic accidents is tending to increase in Japan and other developed countries. The elderly is known to be l...


	Adapting Safety Evaluation Approaches for Vehicles with Automated Driving Systems
	Abstract
	While highly automated vehicles (HAVs) will be able to reduce the number of accidents significantly by removing human error, some accidents may remain unavoidable – particularly during the transition period. HAVs also promise increased freedom in seat...
	Also, the method should facilitate the evaluation of restraint systems’ active principles. Inspired by common safety engineering methods, the proposed approach defines risk as combination of severity, exposure and controllability. To estimate the seve...
	Additionally, the space available for occupant displacement (and thus available for dissipation of kinetic energy) is considered and combined with the restraining potential to a measure which is inversely proportional to the severity. The exposure is ...

	Automated and Integrated Crash Safety
	Paper No.19-0178-W
	Mercedes-Benz accident research has been working on product safety for 50 years. The idea to own an accident research investigation center was conceived due to the fact that in 1960s the number of accidents were increasing. The focus was on self-inves...


	Assessment of New and Improved Field Data Collection, Analysis and Benefits Assessment Methods
	Abstract
	Research Question / Objective: Advanced Driver Assistance Systems (ADASs) such as Forward Collision Warning have been developed for light passenger vehicles (LPVs) to avoid and mitigate collisions with other road users and objects. These technologies ...
	Abstract
	With the development of autonomous driving functions, the evaluation of their functional safety is becoming increasingly important. Current vehicles are tested with separate simulations or test drives. In order to validate future autonomous vehicles b...
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	Abstract
	Crash data are essential for the development and introduction of new of active safety systems. At first, the target population of a new system is evaluated to understand the situations in which the system shall become active. The respective crashes ar...

	Paper No.19-0147-W
	Abstract
	According to the U.S. Department of Transportation’s National Highway Traffic Safety Administration (NHTSA), 37,461 people died in the United States in traffic crashes in 2016, a 5.6% increase in fatalities from 2015. It was the second consecutive yea...
	Three regressions modeled different outcomes: 1) passenger vehicle occupant fatalities, 2) pedestrian fatalities, and 3) motorcycle fatalities Motor vehicle-related traffic fatalities were collected by year and by state using NHTSA’s Fatality Analysis...
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	Abstract
	An increasing number of driving tasks in vehicles is being taken over by automation as automated driving technology is developed. An important aspect in this development is the safety assessment of new functions and systems. Scenario-based assessment ...
	Automatic scenario mining from driving data is an essential step towards safety validation of AD functionalities. TNO publishes a dataset with 6000 kilometers of public-road driving, for which we show that it is possible to identify critical scenarios...
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	Abstract
	NASS/CDS 1993-2015 was queried for frequency of exposed vehicles with belted driver injuries separated by injury severity and vehicle model year. Vehicle model-years were aggregated by 3 model year groupings – 1985 -1994; 1995-2000; 2001-2015. These p...
	mode. Near-side and rollover injury rates have dramatically decreased in recent model years. Frontal and far-side crash mode injury rates have decreased slightly and rear has remained relatively constant, but at a low injury rate. The data suggests th...
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	Abstract
	All over the world, there are many institutional programs used to enhance the safety of vehicles. The NCAP is a program that assesses the safety of vehicles sold by manufacturers in order to provide consumers with information on vehicle safety and to ...
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	Abstract
	Currently, there are commercially available vehicles that include features capable of providing Level 2, Partial Driving Automation as defined by SAE International. Research on the use and performance of the systems that these vehicles employ in natur...
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	Abstract
	In 1998, the National Highway Traffic Safety Administration (NHTSA) and the Governors Highway Safety Association (GHSA) developed the Model Minimum Uniform Crash Criteria (MMUCC), a voluntary guideline to encourage greater crash data uniformity by ide...





