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Background 

The bicycle is being a more popular mode of transportation, mainly in the urban area. Therefore, 

the growing needs of cyclists, when planning and designing and operation bicycle infrastructure 

is observed. It causes the need for a new and wider view on bicycle traffic. For assessing the 

safety, comfort, or operation of bicyclists in urban areas have as a common determinant the 

number of bicycles that enter the system in a certain time interval or an estimate of that. The 

estimation of the average bicycle volume based on classical methods (manual or automatic 

measurements in fixed points) is time-consuming and often requires the use of expensive 

technology. In opposite to motorized traffic, bicycle volume data is difficult to obtain because 

of the possibility to use almost each transport infrastructure by cyclists (roads, bike paths, 

sidewalks, etc.). It is also important that bicycle volume is strongly affected by the presence 

and standard of bicycle infrastructure, motorized vehicles, weather conditions, etc. As a result, 

the parameters of bike trips (e.g. volume, speed) can change rapidly in different locations.  

The difficulties described above caused a need to search for new, more effective methods to 

estimate bicycle volume. GPS technology is one of the most popular methods in the last few 

years, which can be a low-cost option for data collection. This type of data can be provided by 

different sources for example mobile apps or bikesharing systems equipped with GPS devices, 

which is usually collected for other purposes. 

 

Aim 

The study aims to present a method of bicycle volume estimation from two different sources 

based on GPS signals as well as comparison of results from both sources: 

 Travel VU application, an app-based tool to collect travel survey data (data from Lund, 

Sweden) 

 Bikesharing system called Wavelo (data from Krakow, Poland), 

 

Method 

Spatial analysis has been chosen to investigate the correlation between the data from the 

municipality counting and the GPS data. The analysis has been performed by comparing the 

bike volume data from counting with the data for the GPS track from apps or bikesharing 

systems. 

For the first set of data (Lund) counting data refers to 2018 and the Travel VU data refers to 3 

months starting from August 2018. All the weekend data have been removed since the manual 

counting was always carried out during weekdays. At first, all the data from the Lund 

municipality report have been digitalized in a GIS map and then clustered per intersection to 
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have a more robust regression when compared to the Travel VU data and reduce the possible 

spatial errors. Data from GPS were associated with the network in a way to reduce dispersion 

and allow a proper spatial correlation with the counting station data. The two sets of data have 

been analyzed by checking their spatial correlation with a linear regression which, as expected 

results perfectly resemble the relationship between the counting and the GPS data.  

The second set of data (Krakow) includes data for automatic counter loops implemented in 

Krakow in 2016 and bikesharing system called Wavelo. The paper presents an assessment of 

the relationship between observed bicycle volume from the bikesharing system and bicycles in 

general. The analysis of data from automatic counters located in Krakow and GPS data was 

conducted with ANOVA analysis. 

In the paper comparison of results from both sources collecting GPS data is presented. The 

paper includes a tentative validation using data from both cities. 

 

Results and conclusions 

The regression analysis showed a high correlation between the counting station data and GPS 

data with an R2 higher than 0.8 (apps) and 0,9 (bikesharing system) This share resulted to be 

constant regardless of the value of the bike volume. The results of the studies show that bicycle 

volume can be estimated based on GPS data from apps and bikesharing systems. The present 

study represents a first step towards the possibility to use underutilized and already present 

resources to obtain valuable data that can be used for engineering and social applications. 


