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�e increasing urban population around the world means that 
transportation hubs and large-scale buildings host a rising 
number of users and occupants; and mass gatherings are more 
frequent than ever before. �erefore, the monitoring, design 
and management of crowded spaces in which people move on 
foot is paramount for urban planners, event organisers and 
safety authorities. A scienti�c approach to these problems 
requires data and this special issue is thus aimed at encourag-
ing and collecting empirical research into pedestrian behav-
iour and crowd dynamics.

Di�erent research questions and application areas mean 
that pedestrian behavior and crowd dynamics are investigated 
across a broad range of spatial and temporal scales. �e papers 
collected in this special issue demonstrate that methodological 
and technological developments now make it possible to cover 
spatial scales ranging from con�ned bottleneck scenarios to 
city quarters and temporal scales from minutes to days. 
Similarly, this special issue also highlights the diversity of ques-
tions that can be and are being investigated empirically, includ-
ing assessments of pedestrian behaviour on stairs, when 
boarding trains and in the presence of people with mobility 
impairments, for example.

Empirical data on pedestrian behavior and crowd dynamics 
is not only useful to directly inform our understanding or to 
facilitate the development of monitoring methodologies, but it 
also helps to test the theory developed in this �eld. A substantial 
research e�ort has been directed at investigating pedestrian 
behavior and crowd dynamics theoretically using mathematical 

or computational models [1–3]. Empirical data is essential to 
link numerical simulation models to real-life crowd phenom-
ena to ensure that they represent the real world and hence can 
be used for prediction, planning and policy making. Although 
numerical models are o�en formulated for descriptive capabil-
ities, it is not clear how they can be reliably utilised for prescrip-
tive purposes [4]. In addition, it is also essential to ascertain via 
experimental or observational data the validity of the hypoth-
eses that are obtained from models.

�is special issue is in line with the increasing recognition 
that experimental and data driven studies of crowd dynamics 
have received in the last few years [5]. We hope that the pub-
lication of this special issue can further contribute to the har-
monisation of research e�orts in this �eld [6] and to address 
some of the research gaps outlined earlier. Ten papers were 
accepted for �nal publication and are brie�y introduced below.

Sparnaaij et al. contribute a paper on the topic of calibra-
tion, as a topic that they describe “has received relatively little 
attention within the �eld of pedestrian modelling”. �eir paper 
highlights the fact that most methodologies proposed for cali-
bration concern only a single movement type or a single metric 
and that this makes the applicability of such calibration pro-
cedures questionable. In addressing this topic, they pursue two 
goals: “(1) determine the e�ect of the choice of movement base 
cases, metrics, and density levels on the calibration results and 
(2) to develop a multiple-objective calibration approach”. �eir 
proposed calibration methodology is based on multiple nor-
malized metrics that are combined as a weighted sum.
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Two articles in this special issue are concerned with the flow 
of dense crowds through narrow bottlenecks. Seriani et al. con-
duct their study on the effect of the ratio between passengers 
boarding and alighting at metro stations. �ey utilise an inno-
vative experimental method where, using a mock-up physical 
model of a train vehicle, they conduct a series of experiments 
under different load conditions. �e paper by Geoerg et al. 
addresses how the presence of people with impaired mobility 
within the crowd affects the movement of pedestrians through 
narrow bottlenecks. In doing that, the authors use a heteroge-
nous population of pedestrians in their corridor and bottleneck 
experiments. �eir sample of participants includes a mixture 
of individuals with and without mobility impairment. In this 
case, the mobility impaired individuals are all wheelchair users. 
�e authors show that the flow-density relation is strongly 
affected by the presence of participants with disabilities.

�e contribution by Ye et al. focuses on the dynamics of 
pedestrian interactions in a relevant and ubiquitous scenario: 
staircases. �e authors, employing real-life data collected in a 
metro station in Shanghai, China, investigate the occurrence of 
overtaking and avoidance behaviors at different levels of services. 
�e analysis, which considers ascending and descending flows, 
employs macroscopic (frequencies, densities) and microscopic 
(distances) indicators to characterize critical densities at which 
these phenomena appear, are maximum, and disappear.

�e paper submitted by Hasani et al. looks at a different 
angle, the safety of pedestrians when crossing roads at signal-
ised intersections. Using multiple data sources and data min-
ing techniques, the authors adopted automated video 
processing methods to identify signalized intersections with 
highest risk for walking and bicycling for the case study of the 
city of San Diego, California, USA.

Railway stations can be used for public transportation, 
work, commerce, and leisure. Jeong et al. present a method for 
identifying the indoor space characteristics by clustering tra-
jectories of visitors according to the derived distribution of 
density, velocity and direction angle. Six categories emerge from 
the clustering indicating the quality of utilization efficiency, the 
level of mobility, and the level of comfort. Jeong et al. present a 
case study for the Samseong station in Seoul, South Korea.

�e contribution by Wang et al. highlights the large spatial 
scales at which pedestrians’ movements are being considered 
empirically by presenting a novel method for integrating local-
ised automated pedestrian counts into pedestrian density 
maps that span entire city quarters. �e substantial improve-
ment in accuracy of these maps compared to existing 
approaches suggests that real-time monitoring of pedestrian 
traffic at the city level may soon become technically feasible.

�e paper by Gao et al. provides a pedestrian simulation 
tool which combines the visibility graph at the strategic level, 
multi-stage route choice scheme at the tactical level, and a 
variant of the social force algorithm at the operational level. 
�e resulting model can generate a collision-free global route 
including a local route planning model based on estimated 
passing time, thus incorporating the tendency of individuals 
to avoid congestion. �e case of passengers passing through 
a series of gates in Beijing Subway is investigated in detail, 
comparing simulated and real data.

We, the guest editors, contribute a systematic review of 
three terms that have been discussed controversially in the 

pedestrian and crowd dynamics literature: panic, irrationality 
and herding. We show that there is no consensus in the defi-
nition and use of the former two terms, but that there is the 
nucleus of an empirical investigation of the broad concept 
o�en described as herding. We suggest that instead of using 
the vague concepts of panic, irrationality and herding, tangible 
and quantifiable terms  be used to facilitate empirical and the-
oretical progress in the field.

In line with the recommendation of the review article by 
the guest editors, Haghani and Sarvi contribute a paper that 
aims to operationalise the concept of rationality in collective 
escape by attributing rationality to ‘behavioural optimality’. 
Haghani and Sarvi suggest that such a shi� in perspective can 
make it possible to measure and quantify the ill-defined notion 
of rationality in crowd dynamics. �e authors make a distinc-
tion between behaviour optimality at the level of individuals 
and the collective level. �ey also emphasise on the necessity 
of establishing proper reference points at each level and 
demonstrate possible reference points for analysis of behaviour 
optimality using experimental data.

From this brief discussion of the contributions selected 
for this special issue, it is clear that pedestrian behavior and 
crowd dynamics are studied empirically across a wide range 
of spatial and temporal scales. Future work will continue to 
drive the development of more detailed, longer lasting and 
further ranging empirical investigation. We hope this special 
issue provides a useful snapshot not only of what is currently 
feasible but also of future direction of empirical research on 
pedestrian behavior and crowd dynamics.
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