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Findings

There is growing interest in the study of the use of streets and adjacent public
spaces. This paper highlights a case study conducted at a public square in
Montreal. The objective is to evaluate a mobile data collection tool developed for
the study of public spaces and its performance, while characterizing the use of the
space. To do so, five observers made over 1200 unique observations. The analysis
shows the variability between observers differs according to the observed variable
and nearly 4 % of the clicks were made to correct an erroneous input.

1. Questions

Whether it’s sidewalks, parks, or public squares, public spaces make up a large
part of a city’s surface area. Many of them are being redesigned to better meet
the needs of the population to support active transport and social activities,
while minimizing their negative impacts. Since the COVID-19 pandemic, the
importance of public spaces has been even more pronounced. Yet, objective
measures are required to evaluate their use in terms of activities, transport and
user characteristics.

To manage, plan, and organize these spaces, professionals and researchers need
to better understand how they are used, namely through counts of the various
users and their activities, and these users’ attributes such as age and gender.
While several manual tools and methods exist to analyze public spaces, there
is a need for new data gathering tools to improve the efficiency of the process
(e.g. obtaining digital data ready to analyze) and the accuracy of spatial and
temporal data. The tool presented in this study is a mobile application (for cell
phones, tablets, and browsers) where observers record manually observations
of the public space users. While automated tools using artificial intelligence
for human activity recognition have made progress, their performance is not
sufficient yet for real world applications. This paper addresses the following
question: is it possible to perform a simple analysis of users and their activities
in any space using the proposed application? To answer this question, a case
study about a specific public space is analyzed. Simultaneously, as data is
manually inputted by several human observers in the application, the inter-
observer variability of the observers is evaluated.

2. Methods

The case study is carried out at Shamrock Place in Montreal, Canada. It has
been re-built in 2018. Close to this place is the Jean-Talon public market,
the largest in the city, and two busy arterials, Jean-Talon Street and Saint-
Laurent Boulevard. It is a space of approximately 900 m? where it is possible
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Figure 1. Map of Shamrock square and the different zones under observation per week.

Table 1. Attributes per group observation and their values.

20m

Attributes/
Variables

Values Data type Exclusive

Activities

Conversation, Food/Beverage, Recreative activity, Cultural activity, Playing,

Shopping, Waiting, Exercise/Moving, Relaxing, Reading, On phone and Other(s) Caiteorezl

No

Group
sizes

Categorical

(1 pers.), (2 pers.), (3-5 pers.), (6-9 pers.) and (+10 pers.) (Ordinal)

Yes

Postures Laying down, Sitting, Standing and Moving Categorical

No

to find several tables and seats (Montreal city 2022). During the observations,
the space included a teleworking station, and free wireless internet access (see

Figure 1).

Each observation of a person or group is characterized by three typical
attributes for this case study, based on the principles of the Gehl Institute
(Public Life Data Protocol) (Gehl Institute 2022): activities, group size and
posture (see Table 1). Too many attributes may come with an undesired level of
complexity, where the observers have too much to input in the application and
cannot record all the observations.

The observation sessions are spread over three separate weeks (June 2127t
July 5-11th and July 12-18%, all in 2021) with three sessions planned per week.
Each session is scheduled to be done between approximately 12:30 and 13:30.
The Public Life Data Protocol mentioned observation session of 10 to 15 min,
but the session duration was extended to cover the typical lunch break interval
and the same time afterwards for comparison.
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A small group of five observers was recruited. For this study, most observation
sessions have a different pair of observers, with the same “reference observer”
participating in each session to compare how different observers collect data in
the same situation. A brief explanation is given to each observer to help them
understand the objectives and context, without any further guidance on the
attributes to observe.

Finally, the data are interpreted in terms of the number and proportions of
observations where a particular attribute value is selected for each attribute
and observer. The Manhattan distance is computed between the vectors of the
proportions of observations for each value of the attribute between the two
observers at the same session. The distance for each pair of observers 7 and 7 is
called the difference indicator (DI) and computed as follows:

K
DIij= ) |pix —pjk
k=1

With p; 1 is the proportion of observations when the attribute value £ is
observed by observer 7 and K is the number of possible attribute values.

3. Findings
The results obtained during that case study are filtered due to missing data or
bugs with the application. Six different observation sessions remain.

Given the focus on lunch time, Figure 2 shows the proportions of all activities
and food-related activities before 13:00: less than half of the observations for
all activities are made before 13:00 on five of the six days, while most of the
observations for the “Food/Beverage” activity are made before 13:00. The
space appears to be used more after 13:00, which may demonstrate a more
transient use rather than people having lunch consistently before 13:00.

Figure 3 shows that the DI for the attribute “Posture” is slightly higher than the
one for the attribute “Group size” for four observer pairs, which is expected for
a non-exclusive attribute compared to an exclusive attribute. Indeed, a higher
difference is possible since more than one value can be selected. The DI for
the attribute “Activities” shows the largest differences, as it is non-exclusive and
has more values. The DI for “Activities” is especially large for pairs 1-4: after
reviewing the data, the 4t observer chose only one activity per observed group,
while the other observers usually selected several (when applicable).

The app also recorded how observers used the application, i.c., the number
of clicks made per observation, the average duration per observation and the
proportion of “mis-clicks” made per observation on average (see Table 2). Mis-
clicks are situations where the observer first selects an attribute value, then
deselects it before submitting the observation.
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Figure 2. Proportion of observations for the first half-hour before 13:00 over the total number of observations made over
the whole hour (the number of observations is averaged between the two observers of each session)
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Figure 3. Difference indicator (DI) for each attribute, per session and pair of observers in 2021

Table 2. Application use per observer

Observers 1 2 3 4 5
Average number of clicks/observations 3,94 3,46 3,51 3,45 3,65
Average duration/observation [seconds] 41 59 47 29 40
Proportions of mis-clicks 3,14% 3,55% 4,91% 6,71% 3,85%
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The first observer has the highest average number of attributes per observation,
while producing the fewest mis-clicks. This is expected given the longer
experience of the first observer through the sessions: this result and the
misunderstanding of the fourth observer for the Activity attribute
demonstrate the importance of training to improve the observation
performance.

This first study demonstrates the usefulness of the prototype application to
record and analyse several aspects of the space as well as some characteristics of
the observations and observers themselves. Given the results on inter-observer
variability, more case studies with more observers in different situations will
help to better characterize the variability and measure the accuracy of the
observations.
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