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What is ICTCT? 
ICTCT is an association developed out of an international working group of safety experts 

with the aim to identify and analyse dangerous situations in road traffic on the basis of 

criteria other than past accidents, analogous to the methods of air and industrial safety.  

Our Goal 

International co-operation in the identification and analysis of potentially dangerous 

situations in road traffic, and their causes, on the basis of relevant safety data derived from 

observations and surveys.  

The aim of ICTCT is to achieve a deeper understanding of problems in the area, to harmonise 

future research activities, and to provide for means for an optimal utilisation of research 

results from different countries.  

To fulfil these aims ICTCT has been involved in a number of co-operative research efforts 

(workshops, calibration studies, formulation of international guidelines, clearing house for 

reports, etc.).  

"WE DON’T NEED ACCIDENTS  
IN ORDER TO PREVENT ACCIDENTS!"  

because we are aware of "danger indicators" 

Danger indicators are, for example, traffic conflicts and near-accidents, as well as the 

behaviour and interaction patterns in which they are rooted. To improve knowledge about 

these events and behaviour patterns, which in the long run lead to accidents, is to be 

collocated within the ICTCT’s sphere of activities.  

Today’s activities and future plans of ICTCT 

• Information and co-ordination service for the international exchange of information  

• Production and distribution of a regularly-published research journal ("Newsletter")  

• Encouragement of international co-operation by the organisation of conferences and 

other events  

• Development of research structure for the planning, realisation and implementation of 

projects  

• Organisation and administration of an archive and a library ("Clearing house")  

• Establishment of advisory centres for the identification, analysis, and solution of safety 

problems in line with the present state-of-the art  

• Advice on the development of facilities for the training of safety experts in the 

identification of risk indicators in traffic  

• Publishing of material (e.g. handbooks, brochures, guidelines...)  

• Public relations work  
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Contact / Information 

ICTCT Secretariat 

Clemens Kaufmann, FACTUM OHG  

Danhausergasse 6/4 

A-1040 Wien 

Phone:  +43 1 504 15 46 

Fax:  +43 1 504 15 48 

e-mail: clemens.kaufmann@factum.at 

www.ICTCT.org 
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Title: Safety aspects of centrally situated bus public transport routes  

Author: 

Shalom Hakkert, hakkert@techunix.technion.ac.il, Ran Naor Road Safety Research 
Centre, Technion - Israel Institute of Technology 

Victoria Gitelman, trivica@technion.ac.il, Israel, Ran, Naor Road Safety Research Center 

 

With increasing congestion in most of the developed and developing world priority to public 

transport systems is becoming a current and important issue. One of the solutions to public transport 

priority is the creation of public-transport-routes (PTR) running on dedicated infrastructure, 

separated from the rest of the traffic. These systems are generally termed Bus Rapid Transit (BRT). 

They had their origins and widest application in South and Central America, but their use is also 

spreading to Asia, the USA, Europe, Australia and Israel. With the introduction of these systems, new 

safety problems arise. Some of the safety issues associated with BRT are treated in the international 

literature but still many questions remain. 

In Israel, many PTR are situated in the centre of major urban/suburban arterials, which is currently 

the most recommended form in the international practice. However, problematic safety records, 

particularly with regard to pedestrian accidents, drew the attention to some of such routes. A 

number of studies examined the relationships between infrastructure solutions and PTR safety 

performance, under local conditions. 

One study explored the impacts of pedestrian-crossing configurations and other design features, on 

accident occurrences at signalized junctions situated on central PTR. Statistical tests and step-wise 

regression models were applied to identify factors affecting accidents and to examine accident 

numbers of the PTR junctions as opposed to comparison-sites. At the PTR junctions, a consistent 

impact of pedestrian-crossing configurations on accidents was found, where a gradated-crossing with 

mixed-shifting was the least safe. Four-legged intersections tended to higher accident numbers 

relative to the three-legged ones. In general, PTR junctions were characterized by higher accident 

numbers, related to comparison-sites, when controlling for other design characteristics. 

Another study compared the safety levels of various bus system configurations: central PTR versus 

right (curbside) bus-lane and left bus-lane. Accidents rates (per exposure) were compared among 

junctions and road sections of various configurations, and prediction models were fitted to various 

accident types. Results indicated that central PTR junctions are associated with higher accident 

numbers related to other bus-lane configurations, while controlling for exposure and other road 

characteristics. On the other hand, road sections with central PTR are associated with lower accident 

rates compared to other bus system configurations.  

Practical implications of the empirical findings will be discussed. 
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Title: Strategies of traffic police enforcement on inter-urban roads in Israel 

Author: Ilan Mor, Commander, ilanmor@police.gov.il, National Traffic Police Unit  

 

The overall aims of the Israeli traffic police are to reduce the number and severity of road crashes 

and to bring about a positive change in the driving culture of the Israeli road users. 

From these overall aims the operational plans of the National Traffic police Unit are derived. The 

operational branch of the National Traffic Police, is responsible for all inter-urban roads in Israel and 

acts to achieve its aims through a variety of tasks, including: response to calls from the public (the 

100 number), police presence, conspicuousness and   enforcement for deterrence and maintaining 

the traffic flow, crash investigation and engineering evaluations of the road infrastructure. The 

lecture will present the strategic, research and tactical efforts developed in the Unit to achieve its 

aims. These efforts include the optimal use of existing resources applied to activities with offending 

and offender populations, the road users as general. Those activities are based on research and 

technology to achieve the overall aims. 
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Title: A statistical law in the perception of risks and physical quantities in traffic 

Author: Rune Elvik, re@toi.no, Norway, Institute of Transport Economics 

Author 

keywords: 
Perception, Risk, Statistical law, Psychophysics 

 

This paper suggests that a universal psychophysical law influences the perception of risks and 

physical quantities in traffic. This law states that there will be a tendency to overestimate low 

probabilities or small quantities, while high probabilities or large quantities may be underestimated. 

Studies of the perception of risk and physical quantities in traffic have found a highly consistent 

pattern, which shows that:  

1. Pedestrians intending to cross the road overestimate the stopping distance of cars travelling 

at low speed and underestimate the stopping distance of cars travelling at high speed.  

2. Car drivers intending to overtake overestimate the distance needed at low speed, but 

underestimate it at high speed. 

3. Car drivers asked to accelerate from standstill to a given speed overshoot the target speed; 

when asked to slow down to a stated speed, drivers also overshoot the target speed. 

4. When asked what speed to choose to save a given amount of time on a trip of given length, 

driver overestimate target speed when initial speed is low and underestimate it when initial 

speed is high. 

5. Drivers overestimate the increase in risk associated with a small increase in speed and 

underestimate the increase in risk associated with a larger increase in speed. 

6. Drivers overestimate the risk of apprehension for traffic offences when it is low and 

underestimate it when it is high. 

7. Road users overestimate the risk associated with comparatively safe modes of transport and 

underestimate the risk associated with comparatively hazardous modes of transport. 
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Title: 
What data can empirical research in the field deliver that crash data can't? A 
theoretical approach as a basis for discussion 

Author: Ralf Risser, ralf.risser@factum.at, Austria, FACTUM OG  

Author 

keywords: 
empiricial research, accident data, verbal data, understanding behaviour problems 

 

To analyse accidents is the real thing when quantifying objective safety issues. After all, there is no 

hypothesising there. Ironically speaking, an accident (a crash) is the ultimate proof that an accident 

happened. However, does what we can learn in connection with a standard accident analysis really 

help us to improve traffic safety in a satisfying way? There are several things that can be learned: 

approaching speed of involved road users (in many cases), the place where the crash happened 

(more or less exact), etc. But can we come nearer to an answer to the question, why the accident 

happened? There are certainly many possible reasons for an accident to happen, or many 

contributing factors: where did the involved person(s) come from, where did they plan to go, how 

focussed was/were the involved person(s) on traffic, what did they see, what did they miss, how did 

they modify their speed, how did they adapt speed to the situation, did they insist on their right of 

way, did they take away the right of others, etc. Certainly, reconstructing accidents and taking up 

witness accounts have become more sophisticated in the course of time. But nevertheless they 

cannot compete with empirical data like observation data and verbal data collected in connection 

with observed behaviour and interaction. To get such data, a systematic use of cameras – in vehicles 

or infrastructure based – could be helpful. Privacy protection issues, the problem of vandalism etc. 

would have to be tackled, if cameras were to be used syste¬matically. But in connection with the 

topic of this presentation it is more important to see that even camera recordings can only deliver 

limited information, e.g. about the perception of the involved person(s), about the interpretation 

that drivers have/had concerning situa¬tion variables or the behaviour of others, the strategies that 

road users who got involved in an accident have etc. A human observer can see and understand 

more than a camera-registration can tell, in these respects, but of course it cannot deliver full 

explanation, either. This means that verbal data are needed, as well. The optimal situation is when 

events are registered by observers, with a camera as a back-up, and when verbal data can be taken 

up together with the observation. But this leads to another problem: One cannot plan to have 

observers observe accidents. I.e. we should agree that there are "predecessors" of accidents, or 

events that happen more often than accidents but with a certain probability to end up as accidents. 

Traffic conflicts are such events. The formulation should agree above, however, was chosen because 

not all experts think that traffic conflicts are valid indictors for impen¬ding risks. But if one puts more 

weight on understanding processed than on the validity discussion, then systematic empirical 

registration of traffic conflicts is the way to go, because in connection with the registration of traffic 

conflicts it is in fact possible to observe many more behaviour and interaction aspects and to collect 

verbal data from the involved persons.  

The planned presentation will refer to literature dealing with the issues displayed above and suggest 

how to implement empirical procedures, based on good practice so far. The development of "traffic 

conflict statistics" will not be the recommendation, but rather enhanced empirical research in the 

field. 
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Title: 
Validity and other methodological aspects of commonly used traffic conflict indicators: 
a literature review 

Authors: 

Aliaksei Laureshyn, aliaksei.laureshyn@tft.lth.se, Sweden, Lund University 

Tim De Ceunynck, tim.deceunynck@uhasselt.be, Belgium, Hasselt University - 
Transportation Research Institute (IMOB)   

Åse Svensson, ase.svensson@tft.lth.se, Sweden, Lund University 

Stijn Daniels, stijn.daniels@uhasselt.be, Belgium, Hasselt University 

Author 

keywords: 

Traffic conflict techniques, (Semi-)automated traffic conflict observation, Conflict 

indicators, Surrogate safety measures, Validity, Methodology 

 

Recent improvements in computer vision techniques and sensor technology gave a new impulse to 

the research field of traffic conflict observation. The main reasons are that these techniques are very 

promising to improve the reliability of traffic conflict measurements, and to improve the efficiency of 

data collection and analysis through automation. However, being able to reliably perform 

sophisticated measurements (possibly automatically) is not sufficient to solve all methodological 

issues related to traffic conflict observations. Especially issues regarding the validity of traffic conflict 

indicators remain as significant as ever, but remain highly unaddressed in current traffic conflict 

observation studies. Furthermore, additional methodological and practical aspects of existing conflict 

indicators are important to take into account as well. Therefore, the aim of this paper is to provide an 

overview of the important methodological aspects that apply to traffic conflict indicators, to assess 

how commonly used traffic conflict indicators perform with respect to these aspects, and to raise 

discussion about and make some suggestions for further improving this field of research towards the 

future. 

The validity of a traffic conflict indicator is possibly the most important methodological aspect to take 

into account. It is a concept with multiple dimensions, and it explains how well an indicator measures 

what it is supposed to measure. In traffic conflict observation studies, we want to measure 

“unsafety”, so the question is how well a certain traffic conflict indicator measures “unsafety”. More 

specifically, this relates to the link between traffic conflicts and accidents. The review of literature is 

still ongoing, but it seems that literature addressing the validity of commonly used indicators is, at 

best, limited. Additionally, studies explicitly addressing the validity of traffic conflict indicators 

originate mainly from the 1980s and relate to traffic conflict observations using human observers. 

One should therefore wonder how valid these results are today, in significantly changed traffic 

conditions and making use of (semi-)automated video analysis software. Some traffic conflict 

indicators are also rather “car-oriented”, and therefore seem to have significant flaws when 

assessing conflicts with non-motorized road users. Some indicators assume a collision course that is 

in practice often not present, or make assumptions about the projected paths of road users involved 

in the conflict. Some traffic conflict indicators are exclusively expressed in terms of time proximity, 

but do not take the outcome severity in case an accident would have happened into account. A 

practical limitation of some indicators is that they include aspects that cannot be automatically 

retrieved from video or sensor data (such as the moment an evasive action is initiated). Another 

practical limitation of some indicators is that they have a low number of detections, leading to either 

very long data collection periods to collect sufficient amounts of data, or analytic issues inherent to 

small datasets.  

In general, we therefore should conclude that there is a need for more methodological research in 

the field of developing and validating traffic conflict indicators. Existing indicators should be further 

validated, and critical flaws in other assumptions and practical limitations in their application in 

(semi-)automated video analysis should be dealt with. Alternatively, there may be merit in 

developing new indicators that meet the specific needs of (semi-)automated conflict observation. 

The paper suggests a checklist of criteria that a good traffic conflict indicator should meet, and 

outlines the required steps that are needed in developing or improving traffic conflict indicators.
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Title: 
Incidence, Anatomical and Cost Empirical Analysis of Injuries in Pedestrian-Vehicle 
Collisions 

Authors: 

António Couto, fcouto@fe.up.pt, Portugal, Faculty of Engineering, University of Porto 

Sara Ferreira, sara@fe.up.pt, Portugal, Faculty of Engineering, University of Porto   

Marco Amorim, mraul@fe.up.pt, Portugal, Faculty of Engineering, University of Porto   

António Lobo, lobo@fe.up.pt, Portugal, Faculty of Engineering, University of Porto   

Author 

keywords: 
Pedestrian, Injury severity, Healthcare Cost, Trauma, Risk group 

 

Walking is an integral part of human activity which provides important economic and health benefits. 

Although walking offers immense strategic benefits, it involves a significant trade-off as pedestrians 

bear the highest burden of traffic injury. The aim of this population-based study is to assess the 

incidence and costs of pedestrian injuries across age and gender groups, and to identify main risk 

groups for the development of preventive strategies. A cost comparison between incidences with 

pedestrians and other type of road users is also included.  

Data from three hospitals located in Porto (Portugal) region are used for all inpatients with 

pedestrian injuries between 2006 and 2011. These data were linked to the police data by a 

probabilistic methodology and validated by ambulance data, as described in a study previously 

published by the authors. The hospital data provides information on the International Classification 

of Diseases (ICD) codes and Diagnosis-Related Group (DRG), both classifications related to the 

medical diagnosis description. Using the ICD, the Abbreviated Injury Scale (AIS) is obtained. The AIS is 

an anatomical-based coding system created to classify the severity of specific individual injuries, 

describing three aspects of the injury: type, location, and severity. The AIS forms the basis of some 

severity scores, such as the MAIS and the Injury Severity Score (ISS). The MAIS is the maximum AIS 

severity score of a casualty with several injuries, being an internationally accepted summary measure 

of injury severity which was recently assumed as the standard definition in the EU. 

Healthcare costs are one of many direct costs associated to the cost-of-illness. Thus, the DRG, 

currently used as a standard practice for establishing reimbursements to social insurance programs 

or to state hospital financing, will be used to index the inpatient treatment costs. 

An empirical statistical analysis will be developed to investigate the type of incidence related to 

pedestrian injuries grouped by age and gender. In this case, AIS classification will provide relevant 

trauma information which allow to characterize the injury by type, anatomic location, and severity 

(TAS). Since the data is linked to the police information, injury mechanism can be derived and 

eventually related to the trauma analysis. Also, healthcare costs are identified and studied alongside 

to the injury severity and body region. With this medical information, and in comparison to all road 

user injuries, an Incidence-TAS-Cost based approach is built to identify the main risks and 

consequences per age and gender groups of pedestrian-related injuries. This study will offer a 

relevant tool to support future safety prevention actions, such as equipment and technology 

development fitted to risk groups. 

 



28th ICTCT workshop Abstracts 

SESSION I: THEORY 16 

 

 

 



28th ICTCT workshop Abstracts 

 SESSION II: ELDERLY  17 

 

 

 

 

Session II:  

 

 

ELDERLY 



28th ICTCT workshop Abstracts 

 SESSION II: ELDERLY  18 

 

Title: A Safe and Efficient Traffic Environtment for the Elderly 

Authors: 

Hector Monterde-I-Bort, hector.monterde@uv.es, Spain, University of Valencia  

Lars Leden, lars.leden@vtt.fi, Finland, VTT Finland  

Socrates Basbas, smpasmpa@auth.gr, Greece, Aristotle University of Thessaloniki 

Charlotta Johansson, charlotta.m.johansson@ltu.se, Sweden, Lulea University of 
Technology   

Per Garder, garder@maien.edu, United States of America, University of Maine   

Author 

keywords: 

Intelligent Transportation Systems, Elderly Safe Mobility, Vulnerable Road Users, Security 

and Confidence Environmtment 

 

In the EU, around 18 older adults were killed in traffic accidents every day in 2010, making up around 

22% of all traffic fatalities. This percentage is increasing every year. In the United States, around 15 

older adults were killed and 500 injured every day that same year and also in the US are elderly 

making up an ever increasing percentage. And, elderly—especially those over 80—often stay at 

home because of fear to drive or walk so safety consequences go beyond reported crashes. The 

objective of this study is to present what features characterize a safe and efficient traffic 

environment for elderly road-users as pedestrians, bicyclists and drivers of motor vehicles. Safety 

and mobility problems were identified through direct interviews with elderly in several countries. 

The problems identified by the elderly were analysed by their age, so that the views of those with 

declining abilities around age 85 can be compared to those around 75 and those around 65. Elderly 

also gave suggestions to how their identified problems could be mitigated. A separate survey of 

traffic safety experts were administered to assess what solutions the experts consider to be the most 

effective to address the problems identified by the elderly road users. The effectiveness of changes 

to the urban street environment and the rural roadway environment as well as the use of Intelligent 

Transportation Systems (ITS), vehicle modifications, and enforcement of dangerous behaviour are 

discussed and conclusions made. Security and confidence issues, such as how the elderly can contact 

and be contacted by friends and family, are also addressed. 
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Title: The effect of electrical assistance on cycling behaviour of elderly drivers 

Author: 
Peter Sivlerans, peter.silverans@bivv.be, Belgium, Belgian Road Safety Institute 

Kevin Diependaele, kevin.diependaele@bivv.be, Belgium, Belgian Road Safety Institute 

Author 

keywords: 
Pedelec, electrical bicycle, instrumented bicycles, cycling behaviour, elderly cyclists 

 

Based on Dutch data, Fietsberaad [1] estimates that pedelecs lead to an elevated accident risk in 

elderly drivers compared to conventional bicycles. Vlakveld [2] developed an experimental set-up 

with instrumented bicycles to investigate the impact of electrical assistance on behaviour. Sensors 

continuously monitor the cycling speed and acceleration, steering angle and leaning angle. 

Synchronizing with continuous video recordings of the cyclists' visual field and the GPS positions 

allows analysing speed and stability as a function of the traffic situation. Physical workload is 

monitored by means of a heart beat monitor, mental workload by means of a peripheral detection 

task (pushing a button on the handle bar each time a LED is lit). In an experiment with a group of 

middle aged and a group of elderly drivers that cycled a 3.5 km route in real traffic, Twisk [3] showed 

that for neither group the workload was different between bicycle types. In all groups and situations, 

cycling speeds were higher for pedelecs and younger cyclists. 

The objective of our variant of the Dutch experiment was to investigate the possible impact of the 

hillier nature of the terrain in (parts of) Belgium compared to the Netherlands. 

We replicated the Dutch experiment with 40 senior cyclists (aged 65-75) on a relatively sharply 

inclined 4.8 km track in Brussels. Steering and leaning angle data were analysed in detail to test the 

impact of the electrical assistance on the stability of both bicycles. The impact of bicycle type 

(conventional versus pedelec) and inclination (uphill, flat, downhill) was analysed by means of 

repeated measures ANOVA's. 

A significant interaction of bicycle type and inclination showed that the average speed on pedelecs 

was 3 km/h higher on flat stretches and 5 km/h higher up hill. On downhill stretches the effect of 

bicycle type on speed was not significant. An analysis of the average steering angle showed both a 

main effect of bicycle type and inclination and an interaction between both factors. The average 

leaning angle proved smaller for pedelecs on uphill and flat road stretches, but no effect of bicycle 

type was found for downhill stretches. The analysis of the heart rates yielded a significant interaction 

showing a slower hart rate for the pedelec on uphill stretches and no significant differences between 

bicycle types on the rest of the track. Finally, analyses of reaction times and hit rates only revealed a 

significantly lower mental workload on flat stretches compared to uphill and downhill stretches, but 

no differences between bicycle types. 

The experiment did not reveal differences in cycling behaviour between conventional bicycles and 

pedelecs apart from the higher speeds of pedelecs on flat and uphill stretches. Although the steering 

angle results seem to indicate a better stability for pedelecs, this result is confounded with the higher 

practiced speeds on pedelecs which automatically lead to more stability, and hence do not warrant 

any conclusion. More ingenious experimental procedures seem to be necessary to disentangle the 

effects of speed and bicycle type on stability. Furthermore, plausible alternative hypotheses for the 

elevated accident risk of elderly drivers on pedelecs (lack of experience, bias towards more 

vulnerable and/or less agile cyclists, biased cycling conditions for elderly pedelec users not taken into 

account in the risk estimates, etc.) need to be evaluated as well. 

[1] Vlakveld et al(2014). Speed choice and mental workload of elderly cyclists Accident Analysis and 

Prevention. 

[2] Fietsberaad (2013). Feiten over de elektrische fiets. Publicatie 24. 

[3] Twisk et al (2014). Gedrag op elektrische en gewone fietsen. SWOV. 
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Title: The potential of walking and its barriers - an age specific perspective 

Authors: 

Chrstine Chaloupka-Risser, Christine.chaloupka@factum.at, Austria, Factum Traffic and 
Social Analysis  

Manuel Oberlader, manuel.oberlader@factum.at, Austria, Factum Traffic and Social 
Analysis  

Karin Ausserer, karin.ausserer@factum.at, Austria, Factum, Traffic and Social Analysis  

Elisabeth Fuessl, elisabeth.fuessl@factum.at, Austria, Factum, Traffic and Social Analysis  

Author 

keywords: 

Walking, independent mobility, traffic safety, life quality, mobility impaired people, 

children 

 

Walking plays an important role in daily mobility and in particular for the very young and the older 

populations. In order to determine the needs of older and younger pedestrians regarding walking, 

FACTUM carried out a study on behalf of the municipality of Vienna. The applied methods, including 

interviews with children and older people, traffic behaviour observations, workshops and expert 

talks, provided a useful insight into the needs of elderly and young people in Vienna. 

The overall result of the study was that young and older pedestrians have multiple common needs 

and concerns such as the need for safety, respect and comfort. Our findings clearly show that the 

conditions of the current traffic system rather correspond to the physical abilities of healthy adult 

persons, while the needs of children, the elderly and impaired persons are for the most part 

neglected. 

Although the participants in the study were generally very satisfied as pedestrians, the study also 

showed that these groups have developed certain strategies to compensate for the existing lack of 

suitable infrastructure and deficiencies in other areas. The measures which are recommended in the 

study reflect this essential aspect. 
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Title: 
Sharing is (s)caring - Interactions between busses and bicyclists on bus lanes shared by 
bicyclists  

Authors: 

Tim De Ceunynck, tim.deceunynck@uhasselt.be, Belgium, Hasselt University - 
Transportation Research Institute (IMOB) 

Bert Dorleman, timdeceunynck@gmail.com, Belgium, Hasselt University - Transportation 
Research Institute (IMOB) 

Stijn Daniels, stijn.daniels@uhasselt.be, Belgium, Hasselt University - Transportation 
Research Institute (IMOB) 

Aliaksei Laureshyn, aliaksei.laureshyn@tft.lth.se, Sweden, Lund University - Transport & 
Roads Department of Technology & Science, Faculty of Engineering, LTH 

Author 

keywords: 

Cyclist safety, bus lane, overtaking, cyclist behaviour, lateral position, bus-bike 

interaction 

 

Internationally, there has been some debate about the desirability of allowing cyclists to make use of 

bus lanes. Especially in urban areas, available space is limited and allowing cyclists to use bus lanes 

may be considered as a compromise to balance the needs of all types of road users. However, the 

safety effects of allowing cyclists to make use of bus lanes have scarcely been investigated.  

This paper analyses interactions between cyclists and buses on bus lanes. To this end, two full weeks 

of video recordings at two bus lanes that allow shared use by cyclists are examined. A semi-

automated video analysis tool (T-Analyst) is used to extract road user trajectories from the videos, 

and to calculate behavioural and surrogate safety indicators. Surrogate safety indicators that are 

used to assess the riskiness of bus-bike interactions are overtaking proximity, minimum Time-to-

Collision and time headway. Other behavioural indicators that are collected are lateral position and 

driving speed.  

All interactions between buses and cyclists that take place at a 40m stretch of each bus lane during 

these two weeks are analysed, as well as a sample of cyclists that are not in interaction with buses 

(free-flow cyclists). An interaction is considered to be any situation where a bus overtakes a bicycle 

or is approaching behind or following the cyclist. Therefore, three conditions can be distinguished: 

free-flow cyclists, cyclists that are overtaken by a bus and cyclists that are in interaction with but not 

overtaken by the bus. This allows to analyse the riskiness of bus-bike interactions, as well as compare 

the behaviour of cyclists that are in interaction with a bus with the behaviour of free-flow cyclists.  

Different international design guidelines (such as those in Flanders-Belgium, Germany and Australia) 

recommend that bus lanes that allow shared use by cyclists should be sufficiently narrow in order to 

prevent dangerous overtaking manoeuvres within the bus lane. The hypothesis is that a narrow bus 

lane forces the bus driver to exit the bus lane when overtaking a cyclist, while a wider bus lane 

permits the bus driver to overtake a cyclist within the bus lane but only by passing dangerously close. 

This study includes one narrow bus lane and one bus lane that is considered too wide according to 

these guidelines.  

The main goals of the paper are the following: 

- Investigate whether cyclists that are in interaction with buses behave differently from cyclists in 

free-flow 

- Investigating the prevalence of risky situations for cyclists using surrogate safety indicators 

- Compare the safety performance of the two different types of bus lanes designs 

The analyses are currently still ongoing. The first analyses show however some interesting results: 

- Buses are highly inclined to overtake cyclists. Despite the short stretch that is analysed, at both 

locations more than 50% of the observed interactions result in overtaking. 
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- The results show that there is no significant difference in the number of dangerously close (<1,00m) 

overtaking manoeuvres between both types of bus lane design. This opposes the hypothesis from 

design guidelines that the narrower bus lane design reduces the risk of dangerous overtakes. The 

data even show a (non-significant) tendency towards more close overtakes at the narrower 

(recommended) bus lane design.  

- Buses generally tend to maintain small time headways while following cyclists; in 37% of the 

observed situations the time headway was 1 second or less.  

- Cyclists that are being overtaken take a lateral position further to the outside of the bus lane than 

free-flow cyclists and cyclists that are in interaction with buses but not being overtaken 
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In recent years, the number of electric bicycles (in Germany commonly called pedelec) has steadily 

increased, and is expected to grow even further in the years to come. Pedelecs assist the rider with a 

small electrical engine, without eliminating the need to pedal the bike. In Germany, we distinguish 

two types: regular pedelecs with motor assistance up to 25 km/h and s-pedelecs with assistance up 

to 45 km/h. Because of this assistance, safety concerns have been raised, which we tried to asses in a 

naturalistic cycling study (NCS). The goal of our study was the identification and classification of 

safety critical events (SCE) of cyclists and pedelec riders. In addition, the speed of the different 

bicycle types was investigated. For this purpose, we annotated the SCEs and their circumstances (e.g. 

conflict partners, time of day) as well as influencing factors on speed (e.g. infrastructure type, 

gradient of the road). This data were synchronised with the sensor data. Ninety participants took 

part in our study, using their own bikes. Forty-nine participants owned a pedelec, 10 an s-pedelec, 

and 31 rode regular bicycles. For four weeks, we equipped their bicycles and pedelecs with a data 

acquisition system, which consisted of two cameras to record the riders face and the road 

environment, and sensors to record speed and distance. We collected data on over 4,300 trips with 

nearly 17,000 km of cycling in total. The statistical analysis revealed significant differences in mean 

speed between all three bicycle types. S-pedelec riders were, on average, 9 km/h and pedelec riders 

2 km/h faster than cyclists. The highest speed was measured on road and bicycle infrastructure, 

regardless of bicycle type. In total, we were able to identify 202 SCEs during the observation period. 

Most common were SCEs on roads and bicycle infrastructure. Moreover, for each bicycle type about 

one sixth of the SCEs occurred on the pavement. However, we found no significant differences in the 

frequency of SCEs between the three bicycle types. 
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With increasing traffic volumes, congestion problems become more prominent. Mainly urban areas 

are affected, possibly due to the large amount of signalized intersections where traffic flows are 

continuously disrupted. Traffic flow efficiency can be improved by adding channelized right turn 

lanes, allowing right-turning vehicles to bypass the traffic lights (for right-hand drive countries). 

When exiting this separate turning lane, drivers only need to yield to vehicles coming from the 

intersection plane. In many cases, cyclist and pedestrian crossings are added on the channelized right 

turn lane, but their location and priority rulings differ between intersections. Currently, no guidelines 

or regulations in Belgium exist that describe how these crossings should be designed, resulting in a 

variety of configurations. To understand how these different channelized right-turn lane designs 

affect cyclist safety, we selected the two most common configurations and compared situations in 

which the priority rules favored the cyclists and the priority rules favored the motorists. This paper 

provides insight in the safety issues of both channelized right turn lane designs and evaluates which 

priority ruling is safer for cyclists.  

The use of traffic conflicts as surrogate measure for traffic safety is becoming more popular, since 

many shortcomings of accident data have been recognized. This study adopted the Swedish Traffic 

Conflict Technique, in which a cross-sectional study design was used. A comparison was made 

between two pairs of channelized right turn lane configurations, in which the cyclist crossings were 

constructed at the center of the turning lane, rather than at the entrance and/or the exit. Within 

each pair, the difference consisted of the priority ruling (either favoring the cyclists or the motorists). 

One pair only accommodated cyclists, while the other pair contained a zebra crossing right before 

the cyclist crossing as well. All crossings were bidirectional, meaning that motorists should expect 

cyclists (and pedestrians) from both directions. Video observations were made during a period of two 

weeks and the video footage was analyzed using semi-automated video analysis software. Safety 

assessment was mainly based on the parameters Time-To-Collision and Post-Encroachment-Time, 

which served as a basis for classifying the observed conflicts. The analysis was extended by including 

observations of yielding behavior, in which the crossing direction of the cyclists and pedestrians was 

taken into account, since it might influence the chance of a certain conflict type to occur.  

At this moment, the data collection and analysis are still ongoing. Therefore, it is not yet possible to 

communicate results and conclusions. 
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Background 

Electric-bikes (hereinafter, e-bikes) are becoming more popular in Israel each year. But, similar to 

other countries, Israel is facing a growing numbers of accidents and injuries involving e-bikes. 

Although prohibited by law since 2014, riding on sidewalks is of major concern since e-bike riders 

may harm other road users, especially pedestrians. The Reasoned Action Approach for changing 

behavior provides a powerful conceptual framework and theoretical model for detecting relevant, 

measurable countermeasures for a behavioral change intervention.  

Aims 

The present study aims to apply the reasoned action model to the identification of countermeasures 

for riding on sidewalks. Key questions are:  

- Is riding on sidewalks intentional behavior?  

- Does actual control over riding on sidewalks moderate the ability to act on intention? 

- What are the relevant motives for intentionally riding on sidewalks?  

- What are the specific beliefs that generate these motives? 

- What are the specific resources and barriers that affect actual control? 

Method 

A sample of 151 e-bike riders, drawn from an internet panel, completed a questionnaire design to 

measure constructs in the model. Model validity was tested by Structural Equation Modeling. 

Results  

The model was found valid, with support for the following components: 

- Riding on sidewalks was found to be strongly influenced by intention, which in itself was found to 

be substantial.  

- Implementation of intention was found to be moderated by actual control, which was also found to 

be substantial.  

- Intention to ride on sidewalks was found to be affected by three reasons: 

1. Normative reason - the social norm, derived from perceived expectation and behavior of others, 

which encourages riding on sidewalks.  

2. Self-concept reason - perceived control over riding on sidewalks, which was found to be 

substantial. 

3. Moral reason - the moral norm, derived from self-expectation to avoid riding on sidewalks, which 

was found to exist to some degree, but far from maximal level.  

- Content analysis of open-ended questions provided the following salient beliefs:  

o Normative beliefs expected to affect social norm  
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- E-bike riders noted their parents, friends and pedestrians as approving or disapproving of their 

riding on sidewalks.  

- E-bike riders noted their parents and friends as riding or avoiding riding on sidewalks.  

o Control beliefs expected to affect perceived control 

- E-bike riders noted that wide, intact sidewalks and safety accessories would facilitate their riding on 

sidewalks, while pedestrians and physical obstacles would inhibit riding.  

Conclusions 

An effective intervention should focus on changing the following factors:  

- Changing the perceived social norm to opposing riding on sidewalks, by strengthening the 

abovementioned salient normative beliefs in the desirable direction.  

- Reducing perceived control over riding on sidewalks by changing the abovementioned salient 

control beliefs in the desirable direction. 

- Increasing moral norms by emphasizing personal responsibility for negative consequences due to 

riding on sidewalks.  

- Reducing actual control over riding on sidewalks by changing the abovementioned salient control 

beliefs in the desirable direction. 



28th ICTCT workshop Abstracts 

  SESSION III: CYCLISTS 34 

 

Title: 
Bicycle riders on rural roads on weekends: lessons from the national observational 
survey 

Authors: 

Victoria Gitelman, trivica@technion.ac.il, Israel, Ran, Naor Road Safety Research Center 

Roby Carmel, robyc@technion.ac.il, Israel, Ran, Naor Road Safety Research Center 

Fany Pesahov, fanyp@technion.ac.il, Israel, Ran, Ran, Naor Road Safety Research Center 

Shalom Hakkert, hakkert@technion.ac.il, Israel, Ran, Naor Road Safety Research Center 

Author 

keywords: 
cyclists, rural roads, weekends, national observational survey 

 

Over the last decade, in Israel, the use of bicycles for various transport and recreational purposes has 

increased considerably. One of the rapidly growing communities are sport cyclists on rural roads, on 

weekends. Most of them ride on the shoulders, others in the road lanes, being unprotected in front 

of motor vehicles which pass on the roads at high speeds and may hit cyclists for a variety of reasons. 

A number of fatal accidents with cyclists on rural road shoulders drew public and authorities' 

attention to the problem. While searching for injury prevention measures, the scope and 

characteristics of the phenomenon need to be examined. Therefore, a national observational survey 

of bicycle riders on rural roads on weekends was undertaken.  

The survey was carried out at junctions on rural roads. The survey sites were selected on a nation-

wide basis, from all the geographic areas, by means of mapping and matching information on the 

locations of bicycle accidents as well as on sites with a concentration of sport cycle riders on rural 

roads. In total, 36 junctions were selected, enabling to estimate the cycle counts on 100 rural road 

sections. The survey took place in November, on Saturdays, between hours 6-11 in the morning. In 

addition, among the cyclists observed, a random sample was selected for which details on cycling 

conditions, gender, age group and use of protective means, were collected. This sample included 

1,541 observations. 

The results demonstrated that, at the junctions, the summary bicycle counts over five morning hours 

were in the range of 8-987, with an average value of 150 and standard deviation of 198. Similar 

values for the road sections were 0-638, with an average value of 92 and standard deviation of 123. 

The geographic area with highest cycle volumes was the Center and Jerusalem, followed by the 

South, whereas in the North a lower level of cycle volumes was observed.  

In all the geographic areas, the majority of cyclists were single, with a higher share of cycling groups 

observed in the South. The place of riding differed between the geographic areas: in the North, the 

majority of cyclists were observed on road shoulders; in the Center, over half of cyclists rode in the 

traffic lanes and about a third were on the shoulders, whereas in the South, a fairly equal division of 

riders between traffic lanes only, both lanes and shoulders, and shoulders only, was observed. Most 

riders wore a helmet and cycling clothes. The majority was male and a significant share belonged to 

ages 30-49. Most cyclist groups reported that they ride every weekend, with a permanent pattern of 

riding area and course.  

The survey demonstrated a high level of cycling volumes on Saturday mornings on many rural roads 

and provided detailed information on cycling characteristics in various country regions. This 

information should be considered while planning cycling dedicated areas and other measures aimed 

at improving cyclists' safety.  
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With a high share of motor vehicles yielding to crossing cyclists, cyclists’ waiting times decrease and 

the level of service increase. The purpose of this paper is to study how the propensity to yield is 

connected to the traffic safety situation for cyclists on cycle crossings and the influence of signing. In 

a previous study, motor vehicles’ yielding behaviour together with their approach speed was studied 

at 65 cycle crossings with different signing and located at different types of intersections. In the 

present study seven of these crossings were selected and at these locations yielding data was 

complemented with studies of traffic conflicts, according to the Swedish Traffic Conflicts Technique, 

and cycle flow. The analyses showed that motor vehicles’ propensity to give way increase with 

increased cycle flow; that the conflict frequency per crossing cyclist decrease with increased 

propensity to give way and that the conflict frequency per crossing cyclist decrease with increased 

cycle flow. A conclusion from the analyses is that it is probably not merely the signing that affects the 

traffic safety situation at the location but the combination of signing, type of location, cycle flow, 

yielding behaviour and motor vehicle speed where some factors in addition most likely covary. 
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Background 

Road crash fatalities, also among cyclists, are generally believed to be sufficiently well described by 

police statistics. However, Dutch statistics indicate that underreporting of fatal cyclist crashes 

gradually rose up to almost 30% in 2013, which is much higher than for other travel modes. 

Aim 

To examine the assumption that police statistics sufficiently reliable describe fatal cyclist crashes.  

Method or methodological issues 

Post-mortems by medical examiners are not publicly available because of privacy reasons but general 

causes of death statistics based on these reports are. We conducted trend analyses on cyclist 

fatalities using both police statistics and causes of death statistics between 1996 and 2013. 

Results 

Both data sources yield about the same decrease of cyclist fatalities in bicycle-motor vehicle crashes. 

Whereas both sources have increasing numbers of cyclist fatalities in crashes without motor vehicles, 

this increase is much greater according to causes of death statistics. According to the latter source, 

the share of cyclist fatalities in crashes with no motor vehicles rose to 39% in 2013. Also after 

controlling for age and bicycle kilometres there was an increase of cyclist fatalities in crashes with no 

motor vehicles. 

Conclusions 

It is concluded that police statistics are sufficiently reliable to describe fatal cyclist crashes with 

motor vehicles but not to describe non-collision crashes. Causes of death statistics by medical 

examiners, which present more complete statistics, indicate a decreasing trend for the former and 

increasing trend for the latter. 

Discussion 

Because of reliance on police statistics, a growing problem of fatal cyclist crashes without motor 

vehicles remained hidden in the Netherlands. The high rate of underreporting of non-fatal cyclist 

crashes without motor vehicles is widely known, but a similar underreporting issue for fatal cyclist 

crashes is new. 
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*Background* 

Despite an overall decrease in the number of road casualties, the Belgian figures show that the 

proportion of pedestrians in the casualty statistics increased with almost 3 percent points between 

2008 and 2014. Several observations, both national and international, indicate that a significant 

number of accidents are due to inappropriate looking behavior and red-light running by the 

pedestrian/s that is/are involved. 

*Aim* 

The purpose of the present study was to obtain a better understanding of the behavior of 

pedestrians at pedestrian lights and, as such, to provide a scientific basis for measures to promote 

safe crossing behavior. 

*Method* 

We observed a total of 69,211 pedestrians at different pedestrian crossings with lights in the nine 

most populated cities in Belgium (approximately 32 crossing per city). We collected data during 1,320 

individual observation sessions of 15 minutes each. Apart from counting the number of pedestrians 

that crossed at a green or a red light, we also counted the number of motorized vehicles that crossed 

the observation site and the number of phases. We analyzed the data using a multivariate 

generalized linear mixed model; we modeled pedestrian, vehicle and phase counts simultaneously as 

a function of a wide range of fixed contextual variables (time of the day, weather conditions and 

infrastructural characteristics). 

*Results* 

We found an overall average of 21% of red light violations. There is, however, large variability in this 

prevalence depending on the specific context. Traffic density and situational characteristics 

associated with traffic density/complexity (i.e., time of the day, number of driving directions, number 

of lanes per driving direction and the presence of a tram or bus lane) clearly have a lowering effect: 

the more vehicles and pedestrians are (or can be) present, the lower the prevalence of red-light 

running. Apart from these variables, a number of technical characteristics also exert a significant 

influence: push buttons and ill visibility of the zebra crossing increase the frequency of violations. On 

the other hand, auxiliary signals, either visual or auditory, have a positive effect (less frequent 

violations). The interplay of these effects makes that the predicted prevalence of red-light running 

often reaches well below 15% or above 30%. 

*Conclusions* 

These results demonstrate that red-light running by pedestrians deserves specific attention by urban 

road safety managers in Belgium. The modelling results show that violations can be reduced by 

incorporating the expected traffic volume and variation in the design of pedestrian lights. They also 

indicate that support systems (e.g., count-down signals) can further reduce violations, in particular in 

the presence of push buttons. Last but not least, it appears that road authorities can also exert a 

significant positive influence on the behavior of pedestrians simply by paying sufficient attention to 

the quality of road markings. 
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The yellow signal driver behavior, reflecting the dilemma zone behavior, is analyzed using naturalistic 

data from digital enforcement cameras. The key variable in the analysis is the entrance time after the 

yellow onset, and its distribution. This distribution can assist in determining two critical outcomes: 

the safety outcome related to red-light-running angle accidents, and the efficiency outcome. The 

connection to other approaches for evaluating the yellow signal driver behavior is also discussed.  

The dataset was obtained from 37 digital enforcement cameras at non-urban signalized intersections 

in Israel, over a period of nearly two years. The data contain more than 200 million vehicle entrances, 

of which 2.3% (~5 million vehicles) entered the intersection during the yellow phase. In all non-urban 

signalized intersections in Israel the green phase ends with three seconds of flashing green, followed 

by three seconds of yellow. In most non-urban signalized roads in Israel the posted speed limit is 90 

km/h. 

Our analysis focuses on crossings during the yellow phase and the first 1.5 seconds of the red phase. 

The analysis method consists of two stages. In the first stage we tested whether the frequency of 

crossings is constant at the beginning of the yellow phase. We found that the pattern was stable (i.e., 

the frequencies were constant) at 18 intersections, nearly stable at 13 intersections and unstable at 6 

intersections. In addition to the 6 intersections with unstable patterns, two other outlying 

intersections were excluded from subsequent analysis. Logistic regression models were fitted for 

each of the remaining 29 intersection. We examined both standard (exponential) logistic regression 

and four parameters logistic regression. The results show a clear advantage for the former. The 

estimated parameters show that the time when the frequency of crossing reduces to half ranges 

from1.7 to 2.3 sec after yellow onset. The duration of the reduction of the relative frequency from 

0.9 to 0.1 ranged from 1.9 to 2.9 sec.  
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Background: The linkage between speed and safety was established by numerous studies. The most 

popular model that describes this linkage is the power model. The model suggests that the expected 

safety modification factor is a power function of the mean speed ratio (mean speed after an 

intervention divided by the mean speed before). A comprehensive meta-analysis study (Elvik et al., 

2004), used more than 400 results reported in more than 100 studies to estimate the power 

parameter in the power model. 

Changing the posted speed is not an easy decision. Literature supplies mixed evidence about the 

effect of changing the posted speed on actual speed and on safety. In many cases changing the 

posted speed is done to fit the law to current speed distribution. In other cases the change in the 

posted speed follows infrastructure improvements, hence the way the mean speed ratio affects 

safety remains unclear. 

Objective: In this study we investigate the effect of updating upwards the posted speed on average 

driving speed and on safety in rural roads.  

Methodology: The database used in this study is based on Elvik’s database (Elvik et al., 2004). A 

screening process ended with 60 results obtained from rural studies, where the posted speed in the 

‘before’ period was at least 70 km/h and the posted speed was changed upward. A log-log regression 

model was used to relate the mean speed ratio to the posted speed ratio. In addition, in order to 

estimate the impact on safety, the power model parameter was re-evaluate based on the subsample 

of these 60 results, using the same methodology used in the original study by Elvik et al. (2004).  

Results: The estimated parameters of the log-log regression model for mean driving speed ratio by 

the posted ratio are β_0=-0.012 (s.e.=0.016) and β_1=0.319 (s.e.=0.102). These results suggest that 

the mean driving speed changes in the same direction as the posted speed but the change is less 

prominent - for example a change in posted speed by a factor of 1.1 (10%) is expected to increase the 

actual speed ratio by a factor of 1.019 (1.9%). In addition, the variability in the data is very large, 

resulting in a low R2 (R2=0.14). The estimated power for the subsample of 60 results was 3.73 (s.e. 

=0.34) indicating a significant positive link between mean speed and safety. This result indicates that 

an expected increase of nearly 2% (1.019) in the mean speed ratio is expected to negatively affect 

road safety by 7.27% (1.0193.73=1.0727).  

Conclusions: There is evidence that the change in posted speed increases the actual speed but this 

increase is minor relative to the change in the posted speed. On the other hand a minor increase in 

average speed can noticeably impact safety.  
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One third of the fatalities in road accidents in Israel during the last decade were pedestrians. This 

number puts Israel as one of the countries in Europe with the highest proportion of pedestrian 

fatalities. Analyzing those figures shows that most of those fatalities are old people over 64 (41% - in 

population 20%), male (61% - in population 49%), most of the pedestrian fatalities are in urban area 

(66%) and the main reason for pedestrian casualties is the driver behavior (67%). 

There are some options how to reduce those pedestrian casualties, i.e. by improving infrastructure, 

educating the road users, changing the distribution of vehicles' type (move towards public 

transportation) or lower the travel speed of vehicles.  

In this study we are focusing on the help from automatic enforcement cameras at signalized 

intersections in decreasing the number of pedestrian crashes. It is known that enforcement impacts 

safety levels by changing driver behavior, i.e. reduce vehicles speed level and avoiding crossing the 

intersection during the red light. The result is a reduction in the number and severity of pedestrian 

road accidents and serious injuries. 

An integer linear program model was developed according to the most appropriate operational 

policy of the police for pedestrian casualties' prevention. The decision variables are the lowest 

enforcement speed per camera site over the planning period such that ticket issuances are 

maximized according to analyzing pedestrian road accidents at each site. The constraints are budget 

constraints as well as limitations on the processing capabilities of the police back office and the 

judicial system. There are three administrative level restrictions: the police back-office producing the 

tickets, a separate unit handling requests from the car owners and the courts that are limited by the 

number of judges.  

The results are based on two data bases: the speed distribution and the number and distribution of 

the tickets showing that the number of offences was reduced by up to 50% and vehicle speeds were 

decreased on average, wherever cameras operated, highlighting the importance of this tool to 

reduce pedestrian fatalities. 
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Background 

Speeding is considered as one of the major causes of car crashes and their severity. Thus, the 

benefits of persuading drivers to comply with legal speed limits are virtually unanimous. With the 

assistants of recent year's technology development including In Vehicle Data Recorders (IVDR) and 

various smart phone application, the option to monitor and relay real time feedback to the driver as 

well as provide incentives for safe driving has become feasible. Ben-Zvi et. al. (forthcoming) 

suggested a new approach to self-enforcement of speed limits based on the hypothesis that certain 

small penalties are more effective than certain larger penalties in increasing device usage and 

acceptance. They tested and confirmed this hypothesis in a computerized lab experiment.  

Objectives 

The objective of this paper is to test the hypothesis that self-enforcement can be an efficient 

alternative to improve driving behavior and that small fines can be more effective than large fines in 

a real field study with 200 participant. 

Methodology  

This study recruited 200 participants, students from the Sami Shamoon College of Engineering in 

Beer Sheva, Israel. The participants were asked to install a smart phone application developed 

specifically for this project and could turn it off at any time. The participants were randomly allocated 

to two experimental conditions who swapped in the middle so each group experienced both 

conditions. For 30 days, participants receive 10 NIS for not turning the application off. The first group 

received relatively large fine (4 NIS) while the second group received relative small fine (0.1 NIS) 

whenever they passed the speed limit by more than 20 km/hr. Speed violations were observed over 

90 days, 30 days prior to the incentive and fines, and 30 day after to test if there is any remaining 

effect. Participants were also asked to fill in a questionnaire including various socio-economic 

variables, violation history, attitudes and travel behavior characteristics. The analysis includes rate of 

turning off the application and speed violations by the experiment group and various other variables 

from the questionnaire. 

Results 

The experiment is currently on going but results are expected by the time of the conference. Initial 

results from the questionnaire that the participants filled showed that about 50% reported they 

occasionally or frequently passed the speed limit by more than 20 km/hr.  
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Intelligent Transport Systems (ITS) has existed as a generic concept for more than 20 years. To start 

with, the systems were in cars, as with ABS and ESC, or part of infrastructure, as with Variable 

Message Signs (VMS). In more recent years, a generic trend of addressing traffic issues associated 

with the safety of vulnerable road users (VRUs), i.e. pedestrians, bicyclists and motorcycle (MC) 

riders, has emerged. A more specific part of this reorientation has been the development of ITS 

addressing safety issues of VRUs, as with ABS for MCs, signalling and lanelights for bicyclists, lighting 

of pedestrian crossing, and brake assistants in cars as with Volvo’s “City Alert”. Several ITS for 

pedestrians exist: ITS to enable a safer way to school for children, guidance systems for people with 

visual impairments, light alarms at pedestrian crossings affecting the orienting reflex, etc. Likewise 

with ITS addressing bicyclists: Automatic counting of cyclists, separate traffic signalling for cyclists, 

“green-time”-extension and “red-time”-reduction, green-wave with feedback of cycling speed, 

priority green-light for cyclists at crossings, warning of cyclists of approaching cars in right-turns, 

analogous for car drivers when provided with warning of cyclists on a crossing course in right-turns, 

etc. While the number of systems addressing bicycle safety seem many, the number of systems 

addressing MC-riders are few. In the Handbook of Road Safety Measures (2012, Norwegian edition), 

only one is found: ABS for MCs. This ITS is, contrary to ABS on cars, very efficient in reducing the 

number of accidents with 36% (CI: -53; - 13), indicating that the effect on MC-riders, unlike with cars, 

is not compensated for. In addition to discussing compensation outcomes, the main focus of the 

paper will be an attempt to describe a State-of-the-Art regarding ITS-effects on accidents and 

behaviour of vulnerable road users. 
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Collision Warning Systems (CWS) can provide auditory and visual signals to drivers about possibly 

imminent collisions to facilitate timely crashing-avoidance behaviors (breaking, swerving). Empirical 

testing of the effects of CWS indeed indicated potential benefits in both short term effects- i.e. 

preventing immediate crashes and long term effects- i.e. drivers, to avoid receiving warnings, keep 

longer headways. Interestingly, however, testing of CWS, to date, have mainly been done with 

driving simulators. Naturally, the results obtained from driving simulator studies are not always 

transferable to real world driving and therefore, it seems necessary to test the effects of CWS in real 

driving. Further, nowadays CWS are also available as smartphone applications rather than solely as 

integrated in-vehicle systems. These Collision Warning Apps (CWA) sometimes allow users to change 

their settings more easily than with in-vehicle CWS, yet the determinants of drivers' choices are still 

unclear. One central parameter in this regard is the warning threshold. The tendency of drivers to 

change CWA's settings and the settings they may choose should therefore be empirically 

investigated.  

Aim: In this study we investigated the behavior of drivers in the initial period (2-3 weeks) of using a 

CWA. We explored how drivers responded to warnings they received using kinematic indices, as their 

driving speed and acceleration. We also tested the number of times they changed the threshold for 

warnings and the distribution of thresholds they chose.  

Method: 18 drivers participated. Drivers were asked to install an off-the-shelf CWA on their 

smartphone and use it. All drivers consented to share their trip data and received monetary rewards 

according to the number of drives they performed. The data included instantaneous speed and 

acceleration, the time stamped warnings that were received during the trips and the thresholds used 

for triggering warnings.  

Results: Alerts were given at a frequency of 0.08 alerts per minute (CI=[0.04,0.15]). A mixed effect 

Poisson regression yielded no significant differences in alert frequency between urban and rural 

areas and no significant change in alerts frequency as experience with the system was accumulated. 

The later finding suggests that, at least in the first period of using the app, warnings did not lead to 

learning how to maintain a safer headway. Notwithstanding, a mixed effect model showed that alerts 

reduced speed by a factor of 0.93 (CI=[0.74,1.18] ). Thus, it seems that warnings were not perceived 

as nuisance. This later conclusion is further supported by the choice of no driver to set the warning 

threshold to shorter time to collision than the 2.5sec default.  
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• Background  

Up to now ‘seriously injured’ in official accident statistics in Belgium and most other European 

Member States has been defined as road traffic victims that must remain in hospital at least twenty-

four hours following the accident. In most Member States (including Belgium) the police usually 

judge whether a road traffic victim has suffered serious or minor injuries. This often involves a 

subjective assessment by the police officer that is not based on any medical criteria. For this reason, 

and due to the considerable underreporting of the number of seriously injured recorded by the 

police, the European Commission demands her Member States to use an additional definition of 

‘seriously injured’ as from 2015, namely ‘MAIS 3+ injured’. Unlike, the old and still current definition 

of ‘seriously injured’, the number of ‘MAIS 3+ injured’ is based on hospital records and not on police 

records. 

Aim 

The main objectives of this pilot study was to determine the number of ‘MAIS 3+ injured’ in Belgium 

and to examine how the number of seriously injured road traffic victims would change, according to 

road user type and age category, when the existing definition of ‘seriously injured’ is replaced by the 

‘MAIS 3+ injured’ definition. 

• Method or methodological issues 

Firstly, all seriously injured and fatally injured road traffic victims (people who did not die at the 

scene of the accident or on the way to hospital) from the period 2004-2011 were selected from the 

police data. The total number of road traffic victims amounted to 48,528.  

Secondly, a selection was made from all Belgian hospitalized patients (i.e. patients who stayed at 

least one night in hospital) from the period 2004-2011 on the basis of two selection criteria: (1) the 

ICD-9-CM main diagnosis of the patient had to be between 800.00 and 959.9, and (2) the patient had 

to have one of the following E codes: E810 - E819, E826, E827 and E829.3. E codes indicate the 

external cause of an injury. In total 117.044 hospitalized road traffic victims were selected from the 

hospital data. To find a patient’s MAIS score the patient’s ICD-9-CM main diagnosis was converted to 

the corresponding (M)AIS severity score using the ICDPIC conversion table. 

Eventually both populations, mentioned above, were compared. 

• Results obtained  

Overall, there are notable less ‘MAIS 3+ injured’ than ‘seriously injured’ recorded by the police. In 

2011, the police recorded 5546 ‘seriously injured’ while in hospital data only 2999 ‘MAIS 3+ injured’ 

were registered. This overall trend though does not apply to cyclists and seniors aged 60 and more as 

for these two subgroups the number of ‘MAIS 3+ injured’ slightly exceeds the number of ‘seriously 

injured’ recorded by the police.  

Therefore, a switch from the current definition to the new definition of seriously injured would lead 

to a notable decrease in the number of seriously injured except for the number of cyclists and people 

aged 60 and over.  

As a result, the proportion of cyclists and seniors above 60 would increase considerably in the total of 

seriously injured. In Belgium in 2011, the proportion of cyclists would rise from 16% to 36%, and the 
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proportion of people aged 60 and over would rise from 18% to 29%. The proportion of occupants of 

motor vehicles would decrease considerably from 52% to 31%. 

• Conclusions 

This first analysis of MAIS 3+ seriously injured in Belgium indicate that the proportion of elderly and 

cyclists is much higher in MAIS 3+ seriously injured than in seriously injured recorded by the police. 

Therefore, policy priorities related to road safety may have to be partly reviewed. 
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Cycling is healthy and a sustainable form of mobility. That´s why cycling is becoming more and more 

popular in Austria. There are many initiatives that support an early start and early cyclist´s training.  

In Austria children are allowed to cycle unaccompanied when they have reached the age of twelve. 

On the condition that they have passed a cycling test called “voluntary cycling test” at the age of ten, 

they can do so earlier.  

On the other hand there´s scientific evidence that shows that ten year old children can handle a 

bicycle with their motoric competences, but have problems coping with complex traffic situations on 

their own. Cognitive development is complete on average at the age of fourteen. Parents have to 

decide on which ways they allow their kids to go on their own and when to accompany them. The 

presentation is about a traffic safety program that informs parents about the developmental status 

of ten year old children and what they are able to cope with in traffic situations. Parents also get 

trained to do traffic safety and cycling exercises with their kids that help to improve their 

competences in traffic. The program is not only based on developmental and traffic psychological 

knowledge but also on accident data and focuses on how to avoid the most common accidents for 

example riding over a stop line at crossroads. In cooperation with the University of Vienna the traffic 

safety program for parents with cycling children is currently being evaluated. The evaluation is 

divided into several parts. It contains knowledge based questions and investigation of attitudes, 

behavior and mobility patterns as well as a standardized observation of the cycling competences of 

children during the practical part of the voluntary cycling test. The voluntary cycling test consists of a 

practical and a theoretical part. It is done at school, usually in cooperation with the police. 

While the parents of the trial group undergo the traffic safety intervention of two hours done by 

traffic psychologists, the parents of the control group have the usual procedure of the voluntary 

cycling test. This means that they only hear a short presentation on the legal basis of the voluntary 

cycling test, the obligatory equipment of a safe bicycle and what their children will have to learn to 

pass the test (traffic signs and rules etc.). The aim of the evaluation is to investigate whether the 

training of parents leads to a better performance of the children during the voluntary cycling test and 

whether typical mistakes of young cyclists can be reduced through sensitization of their parents. 
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The safety of vulnerable road users (VRUs) is a growing concern for policy makers and road 

designers. While the total number of fatalities on European roads has strongly decreased over the 

last years, the reduction in the number of fatalities has been less than proportional for VRUs such as 

cyclists and pedestrians. Therefore, the share of VRU fatalities increases.  

Intersections on urban collector roads can be considered as important points of attention for VRU 

safety, since high volumes of motorized traffic as well as vulnerable road users are present at these 

locations. Quite often, such urban collector roads contain an alternation of both signalized and 

unsignalized intersections. At present, potential differences in VRU safety between both types of 

intersections on such roads are unclear. Therefore, this study has selected two pairs of highly 

comparable intersections on two major urban collector roads (i.e. four intersections in total) for 

elaborate analysis using semi-automated traffic conflict observation. Both collector roads have two 

traffic lanes per direction.  

Three full days of videos are analyzed at each location using the video analysis tool T-Analyst. All 

interactions between VRUs and motor vehicles that have a calculated severity level of 24 or higher 

according to the Swedish Traffic Conflict Technique are considered to be serious conflicts and are 

analyzed into more detail. The dataset contains a total of 178 serious conflicts. For all conflicts, 

detailed information about the conflict location, types of road users involved, and road users’ 

maneuvers are registered. Information about other relevant contextual elements is collected as well, 

such as traffic volumes, weather conditions, and the presence of a sight obstruction between both 

conflicting road users by a third road user.  

Some of the main results are the following: 

- The number of serious conflicts is higher at the unsignalized intersections than at the signalized 

intersections. This indicates that the unsignalized intersections on urban collector roads are 

generally less safe for VRUs than the signalized intersections. 

- The correlation between traffic volume and the number of serious conflicts is low at signalized 

intersections. There is however a strong positive correlation between traffic volume and the 

number of conflicts at unsignalized intersections; higher volumes equal higher numbers of 

conflicts at unsignalized intersections. The correlation is strong for traffic volume expressed in 

terms of the number of motor vehicles per hour as well as for the number of VRU per hour 

- At signalized intersections, most serious conflicts take place between a turning motor vehicle and 

a crossing VRU. At unsignalized intersections however, most conflicts include a motor vehicle 

driving straight through and a crossing VRU 

- There are some indications that crossing VRUs have a higher chance of getting involved in a 

serious conflict with vehicles that are driving on the second lane (from the VRU’s perspective). 

Sight obstruction due to a third vehicle on the first lane is present in half of these conflicts, and is 

therefore a major contributing factor in these types of conflicts. 
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As an additional methodological contribution, the final paper will also assess the registered conflicts 

using two promising new traffic conflict indicators, Delta-V and T2min. The goal is to explore how 

well these indicators perform in assessing different types of conflicts, and whether these indicators 

would lead to different conclusions. 
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Background 

Walking, the most traditional mode of transportation, can carry a high risk of injury or death on many 

roads, especially to those who are most vulnerable – children and the elderly. Even though in many 

countries (such as Sweden or the Czech Republic), drivers are supposed to give priority to 

pedestrians, this is not the case in reality. Swedish studies (Danielson et al., 1993, Trafikkontoret, 

1994, Hyden et al., 1995) showed that only 30%, 4-6%, and 24%, respectively, of the drivers gave 

priority to pedestrians at zebra crossings. A recent Czech study (Sucha, 2014) showed that 36% of 

drivers did not give priority to pedestrians at marked unsignalised crossings. 

One of the main factors which influences drivers’ yielding behaviour – and the level of hazard in 

general – is the speed of the approaching vehicle (Humane & Kulmala, 1988, Varhelyi, 1998, Sucha, 

2014). The lower the speed of the vehicle, the greater the probability that the driver will give priority 

to a pedestrian, and the lower the hazard to pedestrians generally. On the other hand, pedestrians 

are often unaware of the possible risks and behave in a manner that is influenced by a false sense of 

subjective safety (commonly caused by the so-called “pedestrians’ absolute priority at crossings”). 

According to this background we focus in our research on measures which effectively lower the 

speed of cars approaching crossings, and measures which raise pedestrians’ awareness.  

Aim 

The main aim of this study is to evaluate how specific road markings (and their position before a 

crossing) influence drivers’ behaviour (especially speed choice and yielding behaviour) and, 

furthermore, to describe the effects on pedestrians’ behaviour and their subjective feeling of safety.  

Methods and methodological issues  

This research involves a field study conducted at three pedestrian crossings (all the crossings are 

located on one road within one kilometre of one another) in the city of Olomouc. A mixed-methods 

design was used, with focus groups to define the problem at the beginning and an expert workshop 

at the end. The field study was conducted as before – after a study with four stages: (1) before the 

installation of measures (baseline); (2) the installation of only one measure and observation one 

week afterwards; (3) the installation of all the measures and observation one week afterwards, and 

(4) observation six months after the installation. The following tools will be used to conduct the 

observation: camera recordings (conflicts, densities, yielding behaviour) and speed measurement. 

Duration: 7 days, 24 hours. Subsequently, interviews will be conducted with pedestrians (on site) and 

drivers (before and after, 30 interviews in each case). Two types of marking will be used as measures 

– a zigzag line (at the side of the road) and horizontal stripes (3-7 stripes, also known as stop lines). 

Both will be installed in two different settings – immediately before the crossing and 10 metres 

before the crossing.  

Results obtained or expected, conclusions  

We expect that these measures will have a positive effect on the speed (reduction) of approaching 

cars and also on yielding behaviour (increase). We expect a greater influence after the measures are 

installed 10 metres before the crossings. The data will be collected during 2015-2016. 
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A lack of useful crash data on cyclists is a growing problem in the Netherlands. In 2013, 184 cyclists 

died in traffic in the Netherlands. An unknown number of cyclists was severely injured. Last useful 

numbers on severely injured cyclists are from 2009 (10.802), reliable more recent numbers are not 

available due to a sharp drop in registration rate in recent years. Reliable numbers on cyclist-only 

crashes are even more rare. The lack of reliable data encourages scientists to explore different data 

sources, such as data on safety performance indicators. 

This study researched one of the safety performance indicators, bicycle road infrastructure. First, we 

studied to what extent bicycle infrastructure meets the standards of the national guidelines for 

bicycle infrastructure. A visual inspection based on the Safe Cycling Network instrument was used in 

two municipalities. Furthermore, in a survey, 72 cycling policy makers made a self-assessment of 

their bicycle tracks. Second, the survey and six in-depth interviews revealed factors contributing to 

the (non-)compliance with the guidelines. We interpreted the results using public administration 

theories on factors influencing knowledge use (Bax, 2011), and using criminology theories on 

compliance with non-binding guidelines (Elffers et al, 2003; Kroneberg et al, 2010). 

Nearly half of the respondents could not tell whether their bicycle infrastructure complies with the 

guidelines in general. On specific aspects, respondents’ answers showed that especially guidelines on 

traffic bollards on bicycle tracks were not implemented, while the implementation of guidelines for 

the width of bicycle tracks and the prevention of bumps on bicycle tracks varied widely. The visual 

inspection in two municipalities revealed the same conclusion on traffic bollards and the minimal 

width of bicycle tracks, and in addition showed a lack of obstacle-free zones near bicycle tracks.  

Respondents mentioned three factors for their non-compliance with guidelines. The first was lack of 

space: respondents mention that in road design, parking space was valued above sufficient width or 

obstacle-free zones for bicycle tracks. A second factor was insufficient budget, specifically for 

adapting existing bicycle tracks to new guidelines. A third factor revealed that not all departments of 

the municipalities dealing with bicycle tracks, were familiar with the guidelines. 

The above mentioned criminology literature showed five factors contributing to compliance with 

non-binding guidelines. The present study revealed a positive statistically significant relationship for 

two of them. A positive significant relationship was present between the degree of acceptance of 

specific guidelines and compliance: a higher acceptance was associated with a higher compliance. 

Also, expected social pressure of peers (policy makers of other municipalities) was positively 

associated with compliance with the guidelines. 

Bax, C.A. (2011). Processes and patterns. The utilisation of knowledge in Dutch road safety policy. 

Dissertation. SWOV, Leidschendam. 

Elffers, H., Heijden, P. van der. & Hezemans, M. (2003). Explaining Regulatory Non-compliance. In: 

Journal of Quantitative Criminology, vol. 19, nr. 4, p. 409-439. 

Kroneberg, C., Heintze, I. & Mehlkop, G. (2010). The Interplay of Moral Norms and Instrumental 

Incentives in Crime Causation. In: Criminology, vol. 48, nr, 1, p. 259-294. 
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Due to the trend that more and more people are using bicycles, especially in urban areas, the focus is 

to put on their safety. Except for accident data there is almost no knowledge about non-accidental 

conflicts possibly indicating hazard potential. There is a lack of data which would provide insights in 

the safety-related processes occurring in the absence of accidents. In order to gain more detailed and 

precise data than the available accident data from public authorities, we conducted a measuring 

campaign to validate our methods and to have possible proof-of-concept. The measuring campaign 

surveilling the traffic for 12 hours continuously from 6 a.m. till 6 p.m. includes the peaks of traffic 

volume at rush-hours. The campaign was intentionally conducted at a roundabout being a hot-spot 

for accidents with involvement of cyclists in Berlin, Germany. Through our video surveillance system 

we are able to extract automatically trajectories from road users at a very high chronological 

sampling rate. Thus, it is possible not just to detect accidents, but also conflicts and locate them 

precisely. Additionally, pre-conflict and pre-accident situations can be analyzed and provide further 

in-depth understanding. We use state-of-the-art computer vision technology to extract trajectories 

and to classify road users. The evaluation of the measuring campaign comprises the investigation of 

traffic parameters, as well as traffic-safety related parameters based on common metrics like TTC, 

Delta v, locations of strong braking operations etc.  

Our goal is to identify locations and times with high-conflict potential, as well as identifying the 

conflict types and types of road users involved. Furthermore, we can test the performance of our 

system by validating all acquired data with the groundtruth, i.e. quantize object detection 

performance etc. This enables us to proof the validness of the system referring the automatic 

surveillance of traffic at intersections. In the future, we plan to analyze the relation of conflicts and 

accidents by long-term surveillance in order to identify dangerous situations before accidents 

happen. 
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Previous research showed that dual-carriageway collector streets situated in city centers were 

among the leading locations of pedestrian injury accidents, in urban areas in Israel. Turning a non-

signalized pedestrian crosswalk into a raised crossing, may be a solution for improving pedestrian 

safety in city centers. 

Speed humps and raised crossings are widely implemented on urban Israeli streets, but mostly on 

local streets. In contrast, in the current study, raised pedestrian crossings were installed on dual-

carriageway streets, with two lanes in each direction, which present main traffic arterials with high 

traffic volumes and high pedestrian activity, in the crossing areas. The purpose of this study was to 

examine the impact of this measure on driver and pedestrian behaviors, and to deduce on a possible 

impact of the measure on pedestrian safety.  

A controlled field-study was conducted, where road user behaviors in the crosswalk areas were 

compared during "after" versus "before" the change periods. The field-study took place at 8 sites, 

selected in four cities. At each site, road user behavior changes were examined on both pedestrian 

crossings, situated on two travel routes. In total, 16 pedestrian crosswalks were considered. A raised 

crossing was built by installing a trapezoidal speed hump on the crosswalk, constructing a speed 

hump before the crossing and adding traffic signs. 

The behaviors examined by the study were: vehicle speeds while approaching the crossing; giving 

right-of-way to pedestrians by vehicles in the crossing area; pedestrians crossing in the designated 

area - within the marked crosswalk; the occurrence of conflicts between pedestrians and vehicles 

during the crossing; keeping safe crossing rules by pedestrians. At each site, three rounds of 

observations were conducted: before installing the new arrangement, immediately after the 

installation and two months later. The observations were performed using video-recordings, and 

free-flow speeds were measured using a laser speed gun. 

The results demonstrated that following the installation of the raised crossings, at all sites, a 

significant decrease was observed in the vehicle travel speeds while approaching the crossings, which 

was maintained over-time. The new arrangement improved the rate of giving-right-of-way to 

pedestrians in the crossing area and reduced the rate of vehicle-pedestrian conflicts, if such conflicts 

were observed before. The raised crossings significantly improved the percentage of pedestrians who 

carried out a full crossing in the designated area, particularly for those sites where this rate was 

lower before. Besides, no consistent changes were observed in the extent of keeping safe crossing 

rules by pedestrians. 

Overall, the changes observed in road user behaviors following the installation of the raised crossings 

were positive and associated with a safety improvement of pedestrian crossing conditions in the 

crosswalk area. A positive impact was found for sites with various levels of traffic volumes and of 

crossing pedestrians. However, a site suitable for this treatment should be characterized by 

problematic road user behaviors in the pre-treatment conditions. 
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Pedestrian road safety situation in Poland is one of the worst in the European Union. In 2014 on 

Polish roads 1116 pedestrians were killed (35% of all traffic fatalities) and 8398 were injured (20% of 

all traffic injuries). In the years 2008-2013 among all the pedestrian victims of road accidents, some 

13% were killed and 26% injured at unsignalised pedestrian crossings where pedestrians should 

theoretically be safe. Although road safety situation in Poland is generally improving, the number of 

accidents at pedestrian crossings has not decreased in the last four years which raises serious 

concerns. Improvement of pedestrian safety is one of the priority goals of the Polish National Road 

Safety Programme 2013-2020. 

The paper presents results of research project MOBIS, funded by the Polish National Centre for 

Research and Development. The aim of the project was to develop surrogate safety measures, based 

on detection of traffic conflicts using video analysis, in order to conduct reliable safety assessment. 

During the project, pedestrian and vehicle traffic was filmed at four unsignalised pedestrian zebra 

crossings in Warsaw and Wrocław, for a period of approximately 2 months per crossing. About 1 

month of footage was later used for detailed examination. Motion trajectories of vehicles and 

pedestrians were determined based on video processing. Several parameters describing pedestrian-

vehicle interactions were calculated, such as: speeds of pedestrians and vehicles, minimum distance 

between the participants, decelerations, etc. For conflict encounters time to collision (TTC), post-

encroachment time (PET) and deceleration to safety time (DST) were also calculated.  

The average number of pedestrian-vehicle encounters at each crossing was over 2000 per day in 

Warsaw and approximately 1500 per day in Wrocław. Classification of interactions was performed 

using dedicated video and data analysis algorithms. This was based on the characteristics of relative 

movements of pedestrians and vehicles e.g.: driver yielding or not yielding to a pedestrian, 

emergency braking, vehicle passing just in front of or just behind a pedestrian. Speed profiles of 

vehicles over the distance of 30 m before the crossing as well as speeds of pedestrians were 

examined and analysed statistically. Differences between behaviour under day and night conditions 

were identified, for example, pedestrian crossing speed is higher at night and also when vehicles are 

approaching. Video clips of situations of vehicles passing close to pedestrians which could be deemed 

dangerous were extracted and used in a survey of pedestrian risk perception. Results of the survey 

and conflict analysis are used to develop a surrogate safety measure for pedestrian crossings.  
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This paper present the first large-scale results from a finalised research project regarding 

identification of Hazardous Road Locations (HRL) on the basis of Floating Car Data (FCD). The 

objective of the project was to build a predictive model for identification of HRLs on the basis of FCD. 

FCD are GPS data about the driving activities from cars in normal use.  

Although enhancing road safety, which might partly, be caused by the deep financial crisis in the last 

5-6 years, most countries are still far behind the set road safety target. Also, still around 25,000 

fatalities appear yearly on the European road network, which require ongoing actions. 

A central part of the road safety work is the identification and enhancement of HRL. However, this 

identification is based on police-reported accidents, which show increasingly underreporting. In 

Denmark in 2011, only 10% of the injury accidents were included in the official traffic accident 

statistics – more than a halving during the last 15 years. Indications from various European countries 

indicates, that a similar tendency is present in other countries as well – especially regarding 

accidents, which include Vulnerable Road Users (VRU) as involved part in the accidents. Hence, HRL 

identification and enhancement is to a great extent carried out at random. Moreover, it is 

retrospective as accidents from a 3-5 years period has to appear and to be collected before any road 

safety enhancements can be made and/or assessed.  

Instead, a predictive model based on serious jerks (the derivative of the deceleration) found in FCD 

has been developed. Studies indicate that the vast majority of accident avoidance activities are 

decelerations. Also, there are indications, which show that near accident situations cause more hard 

decelerations, i.e. bigger jerks, than normal driving behaviour.  

From conflict studies it is known that there is a connection between the number of conflicts and the 

number of accidents. Likewise, the hypotheses are that there is a connection between the number of 

serious jerks and the accidents, and that the method can work as an area-covering conflict study 

technique, where jerks are proxies for serious conflicts. 

A central part of the past analyses were concerning data quality and reliability. The total amount of 

data is big: around 9.9 million km and 19.1 billion accelerations are collected. Besides erroneous FCD 

due to installation problems and software errors in a few cars collecting FCD, it was also found that 

road surfaces effect the recording of jerks considerably. It is particularly the case regarding speed 

bumps and any driving on dirt roads. Hence, a full data collection on all speed bumps (2,300) in the 

northern part of Denmark (which is the study area) were carried out, to avoid this systematically 

erroneous in the FCD. FCD used for this project are from the newly finalised project ITS Platform 

(http://itsplatform.dk/en.html), which includes driving data from 425 cars. A subset of data from 3 

months of driving, equivalent to around 1.6 million km driven have been used for the analyses which 

focus on identification of HRLs in the northern part of Denmark. The analyses based on the selected 

jerks are ongoing and results are expected in June 2015.  
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Background: Young drivers constitute a group that is over represented in road crashes, especially 

throughout their first year of driving. Research indicates that in-vehicle driving feedback systems can 

encourage safety behavior in young drivers. Once feedback is provided, the rate of safety driving 

events (such as: as hard braking, sharp turning and speeding is reduced). Yet, these systems are not 

widely adopted by teen drivers. The reasons are related to cost, complexity of installation and lack of 

motivation to use. Nowadays smartphone based driving feedback apps (DFA) are available to use. 

The cost of DFA is low and their installation is simple, but the question of motivation to use remains a 

barrier for usage.  

Aim: This paper investigates the benefits of using a unique DFA (free and easy to install) that provides 

a technological framework to enable sponsors (such as: parents, insurance companies) to offer young 

drives incentives to drive safely. Once downloaded, this DFA monitors driving behavior in terms of G-

force events, provides score and feedback, and shares the driving information with a pre-defined 

sponsor.  

Method: Two groups of young drivers, scouts and paramedic cadets were offered a simple and cheap 

group incentive (such as: T-shirts or bags with group logo) for safe driving as documented by the DFA. 

The information used in the analysis was based on about 3,500 trips data (duration, distance, safety 

scores, and trip data), self-reports, and Facebook messages among the young drivers. Patterns of 

usage and safety behaviors where analyzed over time using exploratory analysis and regression 

models.  

Results: all eligible participants downloaded the app and used it to win the rewards for the group. 

Additionally, friends were recruited by participants and used the app to help the group win rewards 

(without getting any personal rewards for themselves). However, once all the pre-specified rewards 

were achieved within the allotted period, the young drivers stopped using the app. The safety scores 

provided by the system were studied by calibrating a mixed effect model, and the results indicate 

that the safety score is slightly reduced when the incentive schema is more demanding (harder to 

win rewards). Motivation to participate in the study is directly related to participants' desire to win 

rewards and help the group rather than receive feedback.  

Conclusions: This study confirms that barriers to adoption of DFA among young drivers can be 

overcome by choosing low-cost suitable group incentive schemes. It also provide initial evidence for 

the factors influencing adaptation, and safety behaviors among young drivers.  
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In the EU project 2-BE-SAFE, different cognitive ergonomic methods were used in classifying the 

causal factors of motorcycle crashes in Finland, France and the United Kingdom. Among the methods 

were the Driving Reliability and Error Analysis Method (DREAM) and the Human Functional Failures 

analysis method (HFF). Data collected using different, initially incommensurable in-depth 

investigation methods served as the input to the classification methods, the use of which made it 

possible to compare causal factors across countries. In our subjective view, each method had its 

unique benefit. The main benefit of DREAM is that it provides a hierarchical representation of the 

probable causes of the accident; in other words, it provides the initially unstructured accident data 

with a well-defined structure, or a semantics.  

When using DREAM, the analyst infers back from the observable characteristics of the accident 

(which are called the “accident phenotype”) to its probable causes (“accident genotypes”). Each 

phenotype is influenced by one or several genotypes. The genotypes describe the state of the road 

user, the vehicle and the traffic environment when the accident occurred. DREAM proved to be an 

effective method for comparing data collected using different in-depth investigation methods in the 

three countries. As different classification schemes were used in understanding factors contributing 

to accidents in the three countries, the accidents could not be directly compared. Data collected 

using each method could, however, be translated into commensurable aggregated DREAM charts, 

which were formed separately for the rider (and driver) involved in an accident.  

When using the HFF model, human failures are not seen as the causes of road accidents, but as the 

result of the driving system malfunctions which can be found in its components (user/road/vehicle) 

and their defective interactions (unfitness of an element with another). Such a view tries to extend 

'accident causation' analysis toward understanding, not only the causes, but also the processes 

involved in the accident production.  

Aggregated DREAM charts and summary tables of human functional failures related to the rider and 

the driver will be discussed. The focus is on three different accident scenarios outside urban areas. 

One of the scenarios describes single motorcycle accidents; two describe collisions between 

motorcycles and motor vehicles either at an intersection or away from intersection. The causal 

factors for the three scenarios will be explored and compared.  

Benefits of harmonization of national methodologies for in-depth studies within EU are discussed. 

Special emphasis will be put on the question of whether a DREAM classification and a HFF table 

should be included as a part of the harmonization. 
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In Czech Republic owning and utilizing of a car is one of the best remedies against a diminishing of 

cruising radius in old age and a comfortable mean to sustain autonomy and independence of living as 

well as social relations. Physical handicaps and limits of the elderly could be compensated today by 

sophisticated technical solutions. Promotion of specialised driver-assistance systems in the cars and 

advancement of the demand for age relevant cars with high-tech-optimisation should be the remedy; 

It is expected that these technical means will be used to a far greater degree in the future for the 

purposes of preventing road accidents (active safety) and to reduce the impact of the road accidents 

that do occur (passive safety) to senior citizens. The use of telematic should help in preventing 

accidents. Technical development increasing the safety of vehicles for older passengers need not be 

the privilege of a few. It will be necessary to co-operate with manufacturers to ensure that technical 

innovations are available to all and attainable as soon as possible for a wide range of new vehicles. 

The possibilities for equipping older vehicles already on the roads with new technical means of 

prevention should also be investigated. 

With changing attitudes and conditions the desire to travel for services, business and leisure 

represents a potential major new source of ideas for IVIS and ADAS designers and producers. 

Senior drivers represent a potential major new source of ideas for IVIS and ADAS designers and 

producers. The telematic development including IVIS and ADAS designed to reduce traffic accidents 

and to support elderly drivers in a suitable and user-oriented way may be appropriate solution. 
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International research shows that the elderly are more vulnerable to road trauma than younger age 

groups, due to deterioration in their physical and mental abilities. However, an active lifestyle, 

including mobility options, is essential for the quality of life of the elderly, improving their health and 

longevity. Admitting the decline in the ability of elderly people to drive on conventional vehicles and 

their physical limitations for long walks or cycling, alternative transport means, such as electric 

scooters (ES), can be considered as mobility options for the elderly. In Israel, the increasing 

popularity of ES is recently being observed in urban areas. The aim of this study was to explore the 

characteristics of the ES use by the elderly in Israel and the possible implications on road safety. 

A literature review was conducted to characterize the ES use by the elderly worldwide. Then, a 

survey was undertaken among elderly people, to explore their opinions on the ES as a mobility 

means. The survey was conducted using face-to-face interviews, with 110 persons aged 65+, from 22 

towns. The questionnaire included background characteristics, health status and travel habits of the 

elderly, and their attitudes towards ES, including estimates of ES benefits and dis-benefits. The 

analysis of the responses aimed to identify characteristics that influence the probability of ES use by 

the elderly. Finally, field observations were carried out in the city centers to examine the ES 

behaviours and their interaction with other road users, in the urban environment. The field 

observations were conducted by video-recording where 55 films with ES movements were collected, 

coded and analyzed to identify typical ES movement patterns, their interaction with other road users 

and dangerous events. 

According to the opinion survey, most elderly people agreed that ES can improve their mobility and 

quality of life. However, they expressed a relatively low willingness to use the scooter, mostly, due to 

the preference for private cars but also the lack of appropriate infrastructure for safe ES travel in the 

city. Among elderly characteristics increasing the potential for ES use were: ages 70-84; people who 

are aware of their health problems but still maintaining an active lifestyle; living independently and 

in a relationship.  

The observations showed that ES use on various types of streets and intersections in the city, where 

they act as vehicles or pedestrians, depending on the traffic arrangement. ES moving on a sidewalk 

typically did not create conflicts with pedestrian traffic. However, where ES traveled on roads, more 

hazardous events were observed when ES disturbed the flow and increased overtaking manoeuvers. 

In general, ES users seem to be careful in choosing travel routes, with an intuitive preference for slow 

traffic conditions that probably contributes to preventing road accidents. Expecting an increase in the 

ES use in Israeli towns, appropriate infrastructure solutions for their safe travel are required. 
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Background: 

Traffic accidents are used widely as safety performance indicator as they provide an objective 

measure. But the absence of accidents only shows a lack of data an cannot be interpreted as a high 

value of safety. Critical situations on the other hand occur much more often compared to accidents 

and therefore provide ideal insight into traffic safety. In research is still an open question, how 

accidents and critical situations are related.  

Aim: 

As correlations between macroscopic traffic measures, e.g. traffic flow, and traffic accidents exist, 

finding relations between critical situations and macroscopic traffic measures might support relations 

between critical situations and traffic accidents. We try to find relations between critical situations 

and macroscopic traffic measures.  

Methods: 

As critical situations are used in a wide field, they will be defined based on surrogate safety measures 

(SSMs). These SSMs are derived from inductive loop data on a connection between an arterial road 

and a motorway in Berlin, Germany. The data provided by the inductive loops have single-vehicle 

resolution and contain amongst other 8+1 vehicle classification and velocity to estimate traffic flow 

and average speed. Further we implement a new traffic safety parameter called "bSafe" , which is 

capable of avoiding the drawbacks of DRAC and TTC. By assuming constant motion after the vehicles 

passed the sensor, many surrogate safety measures can be estimated (e.g. TTC, DRAC, bSafe) based 

on inductive loop data. 

Results: 

Inductive loop data of a two year period from 2011 to 2012 of free flow traffic was used to calculate 

conditional probability density functions (pdfs) of several SSMs with respect to macroscopic traffic 

measures, e.g. TTC and traffic flow. It can be seen that with increasing traffic flow the pdfs of TTC 

shift towards lower values. By defining critical situations as situations with TTCs less than 2 s the 

conditional pdf of critical situations with respect to traffic was calculated. It can be observed that the 

probability for critical situations rises with increasing traffic flow. Further results are presented in full 

submission. 

Conclusion: 

The results hint at relations between macroscopic traffic measures and critical situations as shown 

for traffic flow and TTC in free flow traffic state. These relations are further influenced by external 

factors as seen in the figures for each lane. In further investigations we will have a look on 

synchronized and jammed traffic situations. 
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Background: The portion of urban intersections in the overall toll of crashes is significant and causes 

a major concern in road safety. In Israel, due to the significant high share of crashes involving 

pedestrians, there is specific interest in detecting intersections that are prone to have increased risk 

for pedestrians. Several models have been developed over the years to provide indications on the 

overall risk of an intersection. Yet there was no attempt to provide such models to predict the count 

of specific types of crashes, specifically crashes involving pedestrians. In addition, traffic volume data 

that is usually used in crash prediction models is not always available for urban intersections, nor 

data regarding pedestrians' activities within an area. However, the prediction of the count of a 

specific type of crashes (crashes involving pedestrians in this case), may be based on models that use 

the counts of other types of crashes as explanatory variables. The theoretical background for such an 

approach was not yet validated nor its feasibility in correctly predicting the count of crashes.  

Aims: This study focuses on developing a model for crashes involving pedestrians in urban 

intersections. It examines the feasibility of using the counts of rear-end, side-to-side, and front-to-

side crashes as predictors. While the theoretical linkage between the occurrences of these types of 

crashes can be thought of, this study is focused on the statistical perspective.  

Method: Data about crashes in over 2,000 urban intersections in Israel between the years 2011 and 

2013 was analyzed. The relationships between the count of crashes involving pedestrians and the 

frequencies of other types of crashes used both correlation tests and graphical analysis. A negative 

binomial model was calibrated based on 50% of the intersections and validated based on the 

remaining 50% of the data. Then, an Empirical Bayes (EB) approach was used to estimate the 

expected count of crashes involving pedestrians.  

Results: The strongest predictors for crashes involving pedestrians were found to be the count of 

side-to-side crashes, followed by side-to-front crashes and rear-end crashes. Graphical analysis that 

used the test data suggests reasonable fit of the model to the data. The use of EB method to rank 

intersections according to their expected count of crashes involving pedestrians was demonstrated. 

Conclusions and implications: This study offers a novel easy-to-use method for ranking intersections 

according to their expected count of crashes involving pedestrians.  
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Identification of risk locations within road network is the primary task of its safety management. In 

this regards traffic accidents have been used as a traditional indicator; however it has also been 

known that accidents provide retrospective view only, their occurrence is random and their 

collection is time consuming. On the other hand, various alternative sources which can be used in the 

process of identification of risk locations have appeared recently, including vehicle fleet data (floating 

car data). Such data may be used for proactive safety evaluation and identification of risk locations, 

supposing that a close relationship between speed and accidents exists. 

In the Czech study, position data (series of GPS points representing driving of more than 1000 

vehicles) are being collected continually on national rural road network. Registered positions (4 times 

per second) enable calculation of speed and derivation of other indicators. The road network data 

were analyzed in order to identify straight road sections and curves. Radii were computed for the 

curved elements. The analysis focused on investigation of relation between road aligment, traffic 

accidents and dynamic factors derived from fleet data, for example consistency measures (transitions 

between two successive road elements and degree of related speed changes). 

The potential results would contribute to proactive rural safety monitoring, evaluation and ranking. 

Nevertheless the entire procedure involves several important decisions which influence quality of 

collected data and its following post-processing and interpretation. For example: how to obtain free-

flow speed, how to process GPS locations and trajectories, how to conduct road alignment 

segmentation, how to choose points for calculation of consistency measures, how to link them with 

objective safety, etc. The study will explore these issues and prove practical feasibility of the 

procedure. The first results from the Czech study will be presented and discussed, as well as their 

applicability and implications for further research. 
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The current study utilizes a driving simulator to estimate participants’ driving ability, as conventional 

road tests are expansive, risky, impractical and cause stress to elderly drivers. A driving Simulator is a 

tool enabling a safe, inexpensive, and temporally bounded estimation of one’s driving ability, and has 

been found to useful as a primary sorting mechanism before more comprehensive driving 

examinations. In addition, it enables training in a safer environment.  

The study had two goals: 1. to examine whether there is an association between the performance on 

a driving simulator and the performance in tests examining executive functions and driving ability 

among the study population. 2. To examine whether indicators of executive functions predict 

performance on a driving simulator among elderly drivers. 

The study’s hypothesis was that there will be a positive association between the performance on a 

driving simulator and the results of diagnostic tests estimating executive functions and driving ability 

among the study population. The research question asked which of the cognitive diagnostic tests will 

prove to be a better predict of the performance on a driving simulator.  

The research design was correlational, and it used a convenience sample gathered through a 

‘snowball’ method. The study population included 50 Arab males who fulfilled the following criteria: 

aged 55-85, had a driving license for at least 5 years, drove on both urban roads and highways in the 

previous year, and reported no sensory decline or neurological diseases. 

The sample was divided into 3 groups: 1. Eighteen patients (36%) between the ages of 56-65 years 

(Group A), 2. Sixteen patients (32%) between the ages of 66-75 years (Group B),  3. sixteen patients 

(32%) aged 76 years and older (Group C). 

The tools utilized in the study to examine executive functions and driving ability were: Useful Field Of 

View (UFOV), a computerized test examining visual attention, visual processing, speed of visual 

processing, Selective and split attention and working memory; Tower of London (TOL), a diagnostic 

test examining executive functions, strategic planning and problem solving skills; Color Trail Test 

(CTT), a cognitive test examining speed of the processing of visual information, visual-motoric 

performance and split attention; a test examining knowledge of road signs and road situations – 

constructed specifically for the current study based on the repository of questions used in the 

theoretical driving test deployed by the Israeli Department of Motor Vehicles (‘the driving theory test 

questions and answers’, 2011), and a STISIM driving simulator. The results were processed using SPSS 

version 20. The population was described using descriptive statistics. The study hypothesis was 

tested using a Pearson correlation coefficient and the study question was examined using linear 

regression. 

The study’s main results show differences in the association between the driving indicators, cognitive 

diagnoses, and the theoretical test within the study groups. The age group between 56-65 years, i.e. 

older adults who have not reached old age, displayed relatively few associations compared to the 

other two older age groups. Numerous driving indicators (traffic accidents, diversions from the road, 

ignoring a red light and the number of correct turns) examined in the two scenarios were associated 

with the UFOV diagnosis, which examines visual attention, visual processing, speed of visual 
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processing, selective and split attention and working memory. The TOL diagnosis, which examines 

strategic planning and problem solving skills, was found to be associated with the number of traffic 

accidents and road diversions. However, it was not associated with the driving indicators in the 

second scenario, which was constructed specifically for this study to examine problem solving skills 

during driving- one of the aspects of executive functions also examined by the TOL diagnosis. 
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The relationship between speed and safety has been a controversial issue for a while now. Numerous 

hypotheses have been suggested about the effect of higher speeds, lower speeds, and speed 

dispersion, on crash risk and severity. However, to better understand driver-speed-crash relations, a 

closer look on relevant data must be employed.  

A simulator experiment has been conducted to explore the variations of speed as a result of driver 

characteristics, infrastructure and traffic characteristics, and risk/benefit scenarios. The road design 

was a four-lane highway with free flow conditions and a median barrier. Drivers were asked to drive 

as they would generally do in their everyday lives. 111 drivers participated, out of which 20 drivers 

were involved in a crash in at least one scenario.  

The focus of this study is on drivers who were involved in these simulator crashes, and their speed-

choice behavior during the experiment. The study shows that drivers who had a crash during the 

experiment can be divided into two groups – 9 drivers had selected speeds significantly lower than 

the average population, and 11 drivers had selected speeds significantly higher than the average 

population. It was also found that older women drivers consisted most of the group who drove 

slower, while younger drivers – both men and women – consisted most of the group that drove 

faster than average.  

Further analysis of the full sample revealed possible intervening factors which may explain which 

drivers are at a higher risk for speed-related crashes. The strongest predictor for low-speed crashes 

was the Technical Aversion latent factor, defined as perceiving vehicle-related technical tasks as 

more difficult to perform. In high-speed crashes, the most significant factor was related to the 

variability of drivers’ speeds in the different road segments; a higher speed variance was related to 

higher crash probability for faster drivers. This variance in speed was found to be related to drivers’ 

skills-safety gap, which is the difference between how drivers perceived their driving skills, and how 

they perceived their driving safety; drivers who rated their driving skills much better than their 

driving safety had higher speed variance. Implications of these findings for future researches are 

discussed. 
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Background 

Over the past years video recording of traffic situations become a widely used method in traffic 

safety research. Naturalistic driving studies or observations with fixed cameras are only two 

examples in this respect. Nevertheless accidents and conflicts are still rare events and hours of video 

material have to be recorded and analysed before finding such events. On the other hand due to 

youtube and other social media sites more and more people uploading their (accident/conflict) 

videos on the internet. So far hundreds of videos can be found on youtube containing different 

accident/conflict situations with different actors recorded either by hand-, security- or dashboard 

cameras. Therefore this can be seen as a huge amount of data which could be analysed in a 

quantitative and qualitative way.  

Aim 

The basic idea is to have a databank in which one can select variables e.g. pedestrian accidents on 

zebra crossings and will receive a list with such accidents, a description of the events as well as list of 

standardised variables describing it. Furthermore the user should also get the opportunity to have a 

look on each of these selected videos in order to have a detailed look of the incident him/herself.  

Method or methodological issues 

Data from the videos will be collected in a quantitative and qualitative way. Nevertheless that some 

variables such as gender, age, current speed limit or level of injury is difficult to be recognised from 

the videos, a wide range of other variables such as type of road, weather and road conditions, type of 

accident/conflict, number and type of road users involved in the event can be taken up, collected 

and described in a quantitative way. Furthermore a qualitative description of the event can be added 

additional to the quantitative data.  

Results obtained or expected 

The developed database can be used for statistical evaluation. By selecting a specific accident type 

such as pedestrian accidents on zebra crossings, one will have the opportunity to get all quantitative 

and qualitative data for this type of accident. Looking in detail at the conditions, circumstances and 

behaviour of the involved road users which were leading to these accidents can help to a further 

understanding of them.  

The database can also be used for driver education or driver improvement courses in order to show 

examples of the outcome of adverse behaviour (e.g. speeding, not using seat belt etc.) 

Conclusions 

The advantage of using youtube videos is that no data collection has to be done and that hundreds of 

videos with accidents and conflicts are already available. Nevertheless that these videos were not 

recorded in a standardised way and that some basic data can not be collected from the video, there 

is still wide rage of important variables which can be taken up, analysed and used for different 

purposes.  

The suggested poster presentation will give an overview about the project idea which will also 

include a first version of the database. A data analysis with special emphasis on pedestrian 

accidents/conflicts will be presented. The aim is to further discuss methodological, practical and legal 

issues of this project. 


