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Abstract - In this paper an overview of an open data archive with data from experiments investigating pedestrian 
dynamics is presented. As an example of the use of this data the analysis of recently published data about the capacity 
of crossings is shown.  
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1. Introduction 
 To understand and thereupon to model pedestrian dynamics reliable empirical data is needed. In 
cooperation with the University of Cologne, Wuppertal and other organizations, we performed 15 
experimental series with more than 1500 runs in total and up to 1000 participants in a single run since 2005. 
We share the data in an open-access archive to ensure transparency and openness and to allow further 
analysis and the use for model calibration and validation. The data is published as soon as a project is 
completed.  
 An example of the use of our data sets is the development of methods dimensioning facilities for 
multidirectional pedestrian traffic. Based on the trajectories from the research projects Hermes [1] and 
BaSiGo [2], it was possible to investigate the performance of crossings [3]. 
  
2. Data Archive 
 The open access data archive can be found at 
 

http://ped.fz-juelich.de/da 
 

 The data hosted in the archive is the native data used by ourselves. Most of this data include a 
description or a paper motivating and outlining the experiments, overhead video recordings and (except 
experiment No. 1 of Tab. 1) trajectories of every single person with a high temporal and spatial resolution 
[4]. All experiments were performed under laboratory conditions to focus on the impact of a single variable 
(e.g. geometry, motivation, density) with as few undesired influences as possible. Tab. 1 shows a list of 
experiments stored in the current data archive. The list includes the place (if no country is specified, the 
experiment has been conducted in Germany), the scenario, the maximum number of persons in a single run, 
the number of runs, the project in which context the experiments have been conducted, the first or most 
important paper to this study and a URL linking to the data (see Sec. 2.2). Fig. 1 shows snapshots of a 
choice of experiments in the data archive. The list of experiments ends in 2015, but data from studies with 
people with disabilities in 2017 and about entrance scenarios in 2018 will be added when the associated 
projects are finished. 
 The archive is also open to the community. We started to collect data or references to external data 
from other research groups to create a starting point for experimental studies on pedestrian dynamics: 
 

http://ped.fz-juelich.de/extda 
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Table 1: Experiments in the pedestrian dynamics data archive 
 

No. Year Place Scenario # Pers. # Runs Project Pub. URL 
1 2005 Jülich single-file 34 6  [9] singleFile 
2 2005 Jülich bottleneck 60 15  [11] bottleneck 
3 2006 Düsseldorf single-file 70 13 DFG [10] singleFile 
4 2006 Düsseldorf bottleneck 200 13 DFG [11] bottleneck 
5 2009 Düsseldorf stairs outside stadium 200 7 Hermes [12] stairsOutside 
6 2009 Düsseldorf mouth hole 300 8 Hermes [12] mouthHoleUpper 
7 2009 Düsseldorf mouth hole 300 8 Hermes [12] mouthHoleLower 
8 2009 Düsseldorf stairs inside stadium 300 14 Hermes [12] stairsUpper 
9 2009 Düsseldorf stairs inside stadium 300 9 Hermes [12] stairsLower 

10 2009 Düsseldorf bottleneck 350 5 Hermes [13] bottleneck 
11 2009 Düsseldorf T-junction 350 11 Hermes [14] Tjunction 
12 2009 Düsseldorf corner 150 16 Hermes  corner 
13 2009 Düsseldorf corner, free flow 150 3 Hermes  cornerFree 
14 2009 Düsseldorf bidirectional flow 200 6 Hermes [15] bidirAsym 
15 2009 Düsseldorf bidirectional flow 300 13 Hermes [15] bidirSym 
16 2009 Düsseldorf bidirectional flow 300 5 Hermes [15] bidirFree 
17 2009 Düsseldorf unidirectional flow 230 24 Hermes  unidirClosed 
18 2009 Düsseldorf unidirectional flow 350 31 Hermes [16] unidirOpen 
19 2012 Wuppertal bike, single-file 33 10  [17] bike 
20 2013 Düsseldorf entrance 319 1 BaSiGo [18] entrCorridor 
21 2013 Düsseldorf entrance 319 1 BaSiGo [18] entrSemicircle 
22 2013 Düsseldorf crossing 120° 926 16 BaSiGo [3] crossing120 
23 2013 Düsseldorf crossing 90° 603 45 BaSiGo [3] crossing90 
24 2013 Düsseldorf bidirectional flow 926 16 BaSiGo [3] bidirectional 
25 2013 Düsseldorf unidirectional flow 916 9 BaSiGo [3] unidirectional 
26 2013 Düsseldorf single-file 58 6 BaSiGo [19] singleFile 
27 2013 Düsseldorf social groups 12 18 BaSiGo [20] socialGroups 
28 2014 Wuppertal social groups, pupil 51 132 DFG [21] socialGroups 
29 2014 Wuppertal single-file, pupil 58 105 DFG [22] singleFile   
30 2015 Tianshui, China single-file, age 71 34  [23] singleFile 

 
2.1. Data Collection 
 The extraction of individual paths of each participant has been done automatically in most cases with 
the free software PeTrack [5]. For the extraction of the code marker additional software [6] has been used. 
Often a manual review and correction of the resulting data has been conducted to increase the quality. The 
set of trajectories of all pedestrians enables the measurement of quantities like velocity, flow, density and 
individual distances at any time and position, thus for example lane formation and local densities can be 
analyzed [7]. Beside the detailed analysis of pedestrians’ movement also microscopic models can be 
designed, calibrated and verified with the data provided [8]. 
 Sometimes the trajectories are enriched with additional global (e.g. distribution of age and gender) or 
individual (e.g. body size, head orientation) information. The height of the body often was obtained by 
special marker or 3D sensors like stereo cameras. In experiments where structured marker were used, the 
head orientation could be extracted. Extensive global individual information could be gathered using code 
marker and questionnaires as it was realized in experiments No. 19 to 27 of Tab. 1. Here additional 
information about human factors like gender, weight, age, togetherness, living environment, experiences in 
dense crowds and much more was gathered. 
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Fig. 1: Snapshots of a choice of experiments for which the data is available in the presented data archive  
(from left to right, top down): single-file (No. in Tab. 1: 1, 3), bottleneck (4), corner (12), T-junction (11),  
closed unidirectional flow (17), stairs inside stadium (8, 9), mouth hole (6, 7), stairs outside stadium (5), 

bidirectional flow (24), crossings (22, 23), entrances (20,21), room with social groups (27),  
pupil in single-file (29) and at a bottleneck (28), bicycle (19) 
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2.2. Citation 
 The use of the data is free, but you are asked to quote the source by citing the corresponding paper of 
Tab. 1 or if no paper is specified citing [5] describing the collection of the trajectories. To link to a special 
dataset of the data archive you can use the permanent address build up as follows: 
 

http://ped.fz-juelich.de/da/YearURL 
 

whereby Year and URL are the corresponding columns of Tab. 1. Thus, for the experiment No. 23 discussed 
in Sec. 3 the web address is http://ped.fz-juelich.de/da/2013crossing90. More paper and associated videos 
of the experiments are listed in Tab. 4.3 in [24].  
 
3. Multidirectional Pedestrian Traffic 
 The data obtained by the experiments make it possible to determine characteristic values for the 
dimensioning of building facilities. The types of pedestrian streams studied in Hermes [1] and BaSiGo [2] 
are shown in Fig. 2: (a) unidirectional stream, (b) bidirectional stream with two separated lanes, (c) 
bidirectional stream with multiple lanes, (d) intersecting stream with two orthogonal directions, (e) crossing 
stream with four orthogonal directions, (f) confluence of two streams at the T-junction, (g) unidirectional 
stream at a corner, (h) multidirectional stream at triangular intersection. 
 

 
Fig. 2: Types of streams studied in Hermes and BaSiGo [3] 

 
The results of the intersection analysis (structure type e) are presented below by way of example. 
 
3.1. Configuration of the experiment for intersection traffic 
 For the experiment with multidirectional streams at intersections the crossing was built from 2.5 meter 
high wooden walls with four entrances arranged at an angle of 90 degrees (see Fig. 3). This spatial structure 
is referred as CROSSING_90. Each entrance had a clear width of four meters. Above each of the entrances 
a monitor was mounted. On this it was possible to display roundabout signs as they are known from 
vehicular traffic. The length of the entrances was 5.00 m and 5.24 m, respectively, followed by a three-
meter-wide exit (labeled "OUT" in Fig. 3) on the left and right. In the center of the core area, a column    
(Ø = 0.6 m) could be positioned. 
 For the participation a daily fee of 50 Euro was paid. Most of our test persons were students with a 
mean age of 24.8 years ± 4.4 years. The ratio between men and women was 55:45. The experiment was 
carried out on two days in variants A to G. On the first day (variants A, B, C) 319 and on the second day 
(variants D, E, F, G) 603 test persons participated.  
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 In variants A, B and C, the test persons were evenly distributed over the four entrances, so about 80 
people from each side streamed into the intersection. In order not to obstruct the inflows, the persons who 
had already passed the measuring area were given the opportunity to leave the corridor laterally. 
 The test persons were asked to use the exit assigned to their feature (even or odd cap number or yellow 
or red wristband). In variant A there was no column and no signs were displayed on the monitors. In variant 
B, there was also no column, however, the monitors showed the roundabout sign and the subjects were 
instructed to follow the instructions on the monitors. In variant C, the pillar in the center of the intersection 
was additionally set up, the display of the roundabout sign and the instruction to the test persons 
corresponded to variant B. 
 In variants D and E, the test persons were admitted into the intersection only by two entrances arranged 
at right angles to each other, so about 300 persons streamed in through each of these entrances. In variant 
D there was no column and no signs were displayed on the monitors. There was also no column in variant 
E, but the monitors showed the roundabout sign and the subjects were again asked to pay attention to the 
information on the monitors. 
 Variants F and G correspond to C and B respectively, whereby the width for the inflow has been 
increased up to 4 m. About 151 people were equally distributed. 
 

 
Fig. 3: Setup of experiment CROSSING_90 [3] 

 

3.2. Analysis of the experiments 
 For the intersection with four entrances and multidirectional flows, the BaSiGo experiment 
CROSSING_90 is analyzed in variants A to G. Fig. 4 shows a picture and Fig. 5 an example of the 
trajectories for a run with a column in the center of the intersection. 
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Fig. 4: Execution of experiment CROSSING_90 [3] 

 

 
Fig. 5: Trajectories of a single run with four entrances and a column in the center of the intersection [3] 

 
 For our analyzes, a measurement method following [25] was used that allows to calculate density ρ, 
flow J and speed v in a multidirectional traffic system as averages over the same place and time [3, 26]. 
Fig. 6 shows the fundamental diagrams v(ρ) and Js(ρ) for the measurement area shown as dashed blue line 
in Fig. 5. The specific flow Js is calculated as the product of the mean velocity v and the mean density ρ. 
The data show no significant differences in the variants of the experiment. Both for the number of accesses 
used (two accesses in variants D and E, four accesses in all other variants) as well as for the column in the 
center of the crossing (variants C and F) there is no significant influence on the fundamental diagram in the 
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density regime covered in the experiments. Noteworthy are the high densities of up to seven people per 
square meter.  
 

 
Fig. 6: Fundamental diagram for crossing pedestrian traffic [3, 26] 
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