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ABSTRACT

Every year more than 500 000 pedestrians and bicyclists are killed worldwide according to Naci
et al [1]. Cars have recently been equipped with pedestrian detection sensors and autonomous
emergency braking (AEB) systems. EuroNCAP will in 2016 begin to include the performance of
pedestrian AEB systems in the safety rating of cars. The natural next step is to develop these
systems to also detect and brake for bicyclists and EuroNCAP has announced that they plan to
start this kind of testing in 2018. Studies have estimated these systems to have potential to re-
duce pedestrian and bicyclist fatalities and severe injuries [2]. To develop these systems for
optimized protection also for bicyclists it is necessary to understand the pre-crash kinematics
and other important parameters in car-to-bicyclist crashes.

The aim of this study was to study the pre-crash conditions of bicyclists in car-to-bicyclist
crashes. Two datasets were used. The Swedish Transport Administration fatal database was
queried 2002-2013 for fatal car-to-bicyclist crashes. This database performs in-depth investiga-
tions of all fatal crashes in Sweden. The STRADA database was queried 2002-2013 for AlIS2+
car-to-bicyclist crashes. The STRADA database consists of all accidents when the victim is seek-
ing care in an emergency department. All emergency care hospitals but one have specially
trained nurses to code data for the hospital STRADA database. In parallel the police STRADA
database consists of police information from the accidents, and these databases can be cou-
pled together.The focus of the study was on the bicyclist and car motion preceding the acci-
dent, but parameters included were also traffic environment, light and weather conditions,
victim age and size, clothing details etc. To understand the pre-crash kinematics, each crash
was studied in detail.

The query resulted in 116 fatal and 682 AIS2+ car-to-bicyclist crashes. The most common sce-
narios were concluded, as well as the most common accident parameters. These scenarios and
parameters can be used to develop test scenarios for evaluation of bicyclist detection and au-
tonomous braking systems.
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