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Abstract 

In order to overcome biases of crash-based safety analyses, research is looking for surrogate safety 

measures (SSM). One potential SSM is speed from probe vehicles floating in traffic, which enable 

collecting data not limited in time and space. This paper summarises recent international knowledge 

on usefulness of speeds from floating car data (FCD) for safety monitoring and evaluation. It also 

discusses how well these compare with other known sources of speed, and concludes with the next 

steps needed for utilisation of FCD speeds in road safety. 

Background 

Traditional crash-based safety analyses have several limitations, including reactive approach, and 

statistically low occurrence of crashes. Surrogate safety measures (SSM) provide an interesting 

alternative, however, not all of them proved to have reliable relationship with crashes. For example, 

mean traffic speed changes were found to be acceptable as a general predictor of crash changes 

(Nilsson, 2004; Elvik, 2009, 2013); however, using speed as a standalone surrogate measure may be 

difficult (Tarko et al., 2009). Typically data for speed studies is collected using a mix of methods: 

hand-held radar guns, roadside traffic counters, or fixed loops or tubes (TRB, 2011), using a range 

of assumptions, e.g. regarding headway, which all add systemic errors. Also, existing methods 

assume that speeds measured at a point represent speed characteristics of traffic along an entire road 

segment or location. These data and model limitations have created a demand for more 

representative ways of measuring traffic speeds, and eventually, creation of more versatile speed-

safety relationships.  

Review 

This paper explores emerging international research on measuring traffic speeds using big data 

sampled from vehicle fleets (also known as floating car data, or FCD). It reviews recent and current 

studies seeking to understand how well these speeds compare with known speed data sources. The 

paper also explores steps needed to use FCD speed data with confidence in road safety. Examples 

include: 

• Travel speed analysed on approx. 1600 road sections in Israel, with GPS data sampled twice 

per minute (Bekhor et al., 2013). 

• Free-flow speed data collection, using GPS data from 500 selected locations in Belgium 

(Diependaele et al., 2016). 

• Collection of GPS and accelerometer data from more than 400 probe vehicles in Aalborg 

city (Denmark), with aim of identifying hazardous road locations (Reinau et al., 2016). 

• GPS speed data from approx. 1000 company vehicles, sampled 4 times per second, used to 

identify hazardous curves on Czech national roads (Ambros et al., 2017). 

• Jurewicz et al. (2017) looking at comparison between FCD speeds from a large sample of 

the general vehicle fleet and conventional point speed data (e.g. radar, tubes, TIRTL), across 

a range of Victorian road network situations.  
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Current knowledge on the topic is summarized in relation to usefulness of FCD speeds for safety 

monitoring and evaluation. The summary also highlights limitations which need to be targeted to 

improve this usefulness, including: 

• Emergence of new and useful speed parameters not familiar to practitioners, e.g. safety 

effects of temporal speed changes, use of all-vehicle data rather than free-flow data.  

• Need for FCD sample size guidelines 

• Monitoring representativeness of vehicle fleets used in studies 

• Uncertainties in determination of free-flow speeds 

• Data privacy and licencing issues. 

Conclusions 

The paper concludes with the next steps needed for utilisation of FCD speeds in road safety, i.e. 

development of new speed-safety models for road segments and intersections, applications in speed 

management, speed limit enforcement, driver-vehicle communications, and also in road design. 
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