
Appendix - Movement Analysis Parameters and Calculations 

Based on the semantic trajectory data and semantic point information generated in the previous 
steps, several types of movement analysis and classification can be performed, which help to 
understand general or location-specific area characteristics in case study research. 

Movement speed coefficient 

Following the basic principle to calculate speed by dividing distance by time, we calculate the 
movement speed of each pedestrian based on the trajectory points as shown in Eq. (1): 
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represents thej-th trajectory consisting of Jen(t) trajectory points, and 

IPi - Pi-l I is the Euclidean distance between two consecutive points derived from their geolocation 
coordinates. 

We also calculate the average of these movement speeds as shown in Eq. (2): 
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where n is the number of trajectory segments. 

Staving detection 

To detect staying behaviours such as resting or talk to others, we evaluate both the speed of 
movement and the duration of time in which this condition occurs. Duration-based methods allow for 
the use of a threshold, which improves the accuracy of staying detection (Yan & Forsyth, 2005). The 
calculation of staying time is shown in Eqs. (3) and (4): 
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where Tstay 
is the trajectory set of staying people, ti is the i-th trajectory in the set, ei, si are the end 

frame and start frame of ti , di is the staying duration of ti .
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where dur is the duration of stay. 

Movement categorization 

(4) 

To categorize pedestrian movements into categories of "divergent" and "non-divergent" movements, 
we calculate the maximum deviation (de) of each trajectory. Deviation is defined by measuring the 
distance between trajectory segments and a straight line representing the theoretical shortest path. 

For each trajectory: 
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