Queen Elizabeth Olympic Park

ANALYZING CAMERA DATA

FYMA's GDPR-compliant data, extracted from CCTV cameras in
and around London’s Queen Elizabeth Olympic Park, was read
through the lens of a number of urban metrics. In the following
pages, these urban metrics are defined and accompanied by
relevant graphs, maps, and interpretation.
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PROJECT SUMMARY
Process

Developing mobility indexes

Our team developed a series of urban
mobility metrics and indexes that could be
computed utilising the data captured by
Fyma Al technology.

Analysis

For each camera, all the selected mobility
indexes and metrics were computed. For
each analysis, we provided cartographies
and graphs, which were also used to
validate our analysis.

Synthesis

A comparative analysis of the most relevant
indexes was carried out to compile this
report and provide suggestions to
implement a greater number of socially
relevant mobility indexes.
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PROJECT SUMMARY

List of Selected Indexes

Average Traffic Density

Measuring the road traffic at a given
location in relation to the visible road
area, weighed by the number of
minutes for which the camera
recorded data.

Modal Share

The share of traffic of a certain
transport mode in relation to other
transport modes - expressed as a
percentage.

Diversity (mix) of
amenities

The diversity of optional and
necessary amenities available in a 250
meter radius.

Average Traffic Density (%)

Measuring how much space vehicles
and people occupy in a minute,
compared to the camera’s ground
area, expressed as a percentage.

Modal Consistency

The share of time intervals in which a
particular mode was consistently
predominant over others - expressed
as a percentage.

Popularity

The popularity of the amenities
available within a 250 meter radius.

Pedestrian Traffic Intensity

The ratio between the number of
pedestrians and the number of
pedestrian lanes.

Available mobility services

The number of mobility services
available in a 250 meter radius.

Road Traffic Intensity

The ratio between the number of
vehicles and the number of road lanes.

Available amenities

The number of optional and necessary
amenities available within a 250 meter
radius.

Queen Elizabeth Park | London
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PROJECT SUMMARY
Definitions

DAY vs NIGHT

Night hours are defined as any
hour between 6pm and 6am,
matching the Greater London
Authority (GLA) Economics’
definition in their 2018 “London at
night: An evidence base for a
24-hour city.” Day hours are, it
follows, all of the other hoursina
day.

PEAK vs NON-PEAK

Peak hours are defined dynamically
by camera, using Fyma’s data, as
the three hours in a day in which
observed traffic is at its greatest.
Non-peak hours, it follows, are
every other hourin a day.

WEEKDAY vs WEEKEND

Weekdays are defined as days 0
through 4, Monday through Friday.
Weekends are defined as days 5
through 6, Saturday through Sunday.

TRANSPORT MODES

For the purposes of this report,
transport modes consist of the
following: trucks, cars, buses, vans,
bicycles, motorbikes, and walking /
pedestrians.

MOBILITY OPTIONS

Mobility options, referred to in the
Availability of Mobility Options metric,
are defined using SPIN's system for
categorising Foursquare
observations. These include bus
stops and bike rental / Santander
stations.

OBJECT AREAS

To calculate the Average
Traffic Density (%) metric, we
used rough estimates for the
average square meterage of
each transport mode’'s
footprint.

OPTIONAL ACTIVITIES
Optional amenities are those
activities which can be
categorised, primarily, as
being social, consumptive,

leisurely, or civic, per the SPIN

NECESSARY AMENITIES
Necessary amenities are those
activities which can be
categorised, primarily, as
revolving around or being in
service of income, education,
mobility, and nutrition, per the
SPIN Wheel.

Wheel.
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PROJECT SUMMARY
Area analysed

Grouping Cameras.

The cameras highlighted in the map to the right are
those that were analyzed for this report. For the
synthesis section, these cameras are occasionally
grouped into 5 study areas:

1) the Trampery area

2) the Stratford International area
3) the Westfield Stratford City area
4) the London Aquatics Centre area
5) the London Stadium area.

1) Trampery Area

2) Stratford International Area

3) Westfield Stratford City Area
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PROJECT SUMMARY
Camera Coverage

The graph(right) highlights the coverage of —_—
each camera, taking the earliest day as the it
starting-point and the last one as the

end-point. For the period of evaluation, only
one camera — 1.01-3 — covers all of the

inscribed days. On average, cameras cover N
54.78% of the intervals, 56.52% of the N
hours, and 63.74% of the days in the period.

Although the metrics account for this, using ]
averages where possible, this is important

to keep in mind, especially when metrics are o
compared across time characteristics — o
there will be more data for certain time

characteristics than others. “ 'i I
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SYNTHESIS

CAR TRAFFIC

“I'he Trampery area appears to
be at peak traffic capacity,
with cars dominating the
urban landscape. This can
potentially deter pedestrians
and cyclists from using the
crossing. ”

Queen Elizabeth Park | London 10 SPIN UNIT + FYMA
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SYNTHESIS

REDUCING THE SHARE OF VEHICLES ON THE STREET

During peak hours in the
Trampery area, vehicle

traffic intensity is already at

the limit. Here, traffic
intensity increases on the
weekend.

A detailed traffic
analysis for the
Trampery would be
needed to find
potential solutions for
its peak traffic
capacity.

Vehicle traffic intensity
during peak hours doubles
the road traffic intensity
during non-peak hours.

The Trampery area is
dominated by vehicle traffic,
creating an unfriendly
environment for pedestrians
and cyclists.

Intensifying public
transit and improving
bike accessibility from

the west may help
decrease incoming car

traffic from the
Trampery area.

Road traffic intensity stays
constant between night and
day in the Stratford
International area.

Road traffic is rather
smooth in all areas but the
Trampery, where during
peak hours, vehicles can
take up to 80% of the road
space.

Designing bike paths
along roads B113 and
A106 are crucial to
promote active
mobility from Hackney
and reduce heavy road
traffic from the west.

Public transit transit in the
Trampery area is minimal if
compared to the high
demand of car traffic.

Despite high quality biking
infrastructure and services,
the number of bicycles
access the area from the
Trampery is minimal.

Queen Elizabeth Park | London
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SYNTHESIS

PEDESTRIAN TRAFFIC

“The shopping centre, with its
high diversity of activities, is
the only area that attracts
more pedestrians than cars
consistently over time”

Queen Elizabeth Park | London 12 SPIN UNIT + FYMA
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SYNTHESIS

IMPROVING PEDESTRIAN TRAFFIC

Stratford Mall has
both high pedestrian
traffic and high vehicle
density. A pedestrian
safety analysis could
be beneficial to study
the interactions
between people and
vehicles.

Pedestrian traffic intensity
is highest in the Stratford
International area.

Pedestrian traffic is high
only in the central area of
Stratford (station + mall).
The key access points to the
access points to the Queen
Elizabeth Olympic Park are
minimally used by
pedestrians.

causes.

Given the sheer number of
attractions and venues, we
expected pedestrian traffic
to be increasing during
weekends. However
pedestrian traffic remains
stable between weekdays
and weekends. Better
informed interpretations
can be made in the future by
comparing seasonal data.

The area west of
Stratford — Hackney —
is densely populated.
However, very little
pedestrian traffic
comes from Hackney.
Accesibility could be
further analyzed to
understand the

Pedestrian traffic drops only
minimally during nighttime,
compared to our experience
of studies in other cities.

Queen Elizabeth Park | London
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SYNTHESIS

MODAL SHARE

“Car modal share can reach
peaks of 907% during
week-ends. However, at
Westfield Stratford City,
walking is the most dominant
mobility mode.”

Modal Share by Area

Queen Elizabeth Park | London 14 SPIN UNIT + FYMA
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SYNTHESIS

PROMOTING A MODAL SHIFT FROM CARS TO ACTIVE MOBILITY

Pedestrian modal share is
highest at locations in the
London Aquatics Centre,
Westfield Stratford City, and
London Stadium areas,
reaching 57%.

Modal share of
pedestrians is fairly
high. The current
infrastructure is
already promoting
pedestrian traffic.

Pedestrian modal
consistency (% of recorded
time intervals in which
pedestrians had the largest
modal share)is highest at
locations in the Westfield
Stratford City area, reaching
80%.

The only urban areas where
car modal share drops below
407% are within the Stratford
International, London
Aquatics Centre, and
Westfield Stratford City
areas.

A system-level
strategy to increase
bike connectivity
east-west and along
the A106 (Eastway)
road may help
decrease car
dependency.

Cars, on average, have the
highest modal share,
accounting for more than
50% of observed traffic
overall. However, car model
shares drops in areas with
multiple public transit
options.

To increase the modal
share of bicycles, it is
essential to connect
the high-quality
internal network to the
central cycleways of
London.

Car modal share can reach
up to 90% during week-end
at the Trampery. Bus, van,
and truck modal shares
(never exceeding 13%).

Bicycle modal share is
highest at locations in the
Stratford International and
London Stadium areas,
reaching 8%.

East-West biking
routes on the north
side of the park may

nudge more cylcists to
reach the Trampery.

This is imperative
because car usage
there exceeds 90%.

Bicycle modal consistency is
highest at a location in the
Stratford International areaq,

reaching 2%.

Queen Elizabeth Park | London
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SYNTHESIS

URBAN MIX -

“The higher the mix between
optional and necessary
amenities, the more

pedestrians are present.”

“The area with highest mix of
amenities is also the only area

where walking prevails over \/
driving.” )

0 250 500 m
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SYNTHESIS

INTEGRATING SERVICES WITH ACTIVE MOBILITY

Bike rental options (bike
share and traditional rental
services)are only
immediately available
(250m) at locations in the
Stratford International and
Trampery areas.

The location of bike
rental services can be
improved by utilizing
our data. Rental
services can be
located where demand
for bicycles and
amenities is high.

Locations in the Westfield
Stratford City and Stratford
International areas (with up
to 8 mobility options)are the
most well-serviced in this
regard.

There are no bike rental
options immediately
available in any of the
London Stadium locations.
This comes in spite of the
fact that bicycles account
for nearly 5% of the modal
share there, far higher than
the other areas.

The London Stadium
and the Aquatics
Center can attract and

retain more
pedestrians and
cyclists with the
introduction of

additional necessary

amenities.

Necessary amenities are
nearly absent by the London
Stadium and London
Aquatics center. This is
reflected in the lack of
pedestrian and bicycles
traffic during weekdays - as
the lack of necessary
amenities decreases the
amount of steady
everyday-life activities.

However, system-level

The Stratford Station

and mall area provide a

rich functional mix to
attract and retain

pedestrians.

Only the station and mall
areas offer a mix of
amenities to attract and
retain pedestrians. The
diversity and popularity of
urban amenities are
considerably low in the
London Aquatics Centre and
London Stadium areas.

Locations in the Westfield
Stratford City and Stratford
International areas are the
most well-serviced in terms
of immediately available
necessary amenities,
reaching 13 amenities.

efforts need to be

introduced to attract
more cyclists. Cycling

infrastructure is
present and of high

quality, so this cannot

be solved locally.

Optional amenities are
especially popularin the
Westfield Stratford City
area.

Necessary amenities are
especially popularin the
Stratford International area.

Queen Elizabeth Park | London

17

SPIN UNIT + FYMA



3/4

Mobility indexes
+ Figures
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AN S S ey A EREATAN Y
Road Traffic Intensity

The ratio between the number of vehicles
and the number of road lanes.

Purpose: This metric is a way of comparing road
infrastructure use between different cameras. It points to the
relationship between road traffic infrastructure / lanes and
road traffic flow through those lanes.

Input: Total number of vehicles identified as crossing a road
gate at a given site /camera; the total number of road lanes at
a camera(gates often contain more than one lane); total
number of 15-minute intervals in which the camera was
recording.

Output: Average count of vehicles in a 15-minute interval,
divided by the number of road lanes.

Queen Elizabeth Park | London
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Road Traffic Intensity
Average count of vehicles in a 15-minute
interval, divided by the number of road lanes.

Max Value: 85.51 (veichles/lanes)/15-minutes

Min Value: 5.88 (veichles/lanes)/15-minutes
Average Value: 27.51 (veichles/lanes)/15-minutes
Count: 12 of the 30 cameras

Points are scaled in relation to each other
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Road Traffic Intensity
Average count of vehiclesin a
15-minute interval, divided by the
number of road lanes.

Max Value: 85.51 (veichles/lanes)/15-minutes
Min Value: 5.88 (veichles/lanes)/15-minutes
Average Value: 27.51

(veichles/lanes)/15-minutes
Count: 12 of the 30 cameras

Road Traffic Intensity

Average count of vehiclesin a
15-minute interval during the day
(6am to 6pm), divided by the
number of road lanes.

Max Value: 96.47

(veichles/lanes)/15-minutes
Min Value: 6.87 (veichles/lanes)/15-minutes
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Average Value: 30.11

(veichles/lanes)/15-minutes
Count: 12 of the 30 cameras

Road Traffic Intensit

Average count of vehicles in a
15-minute interval during the night
(6pm to 6am), divided by the
number of road lanes.

Max Value: 72.73

(veichles/lanes)/15-minutes
Min Value: 4.55 (veichles/lanes)/15-minutes
Average Value: 24.40

(veichles/lanes)/15-minutes
Count: 12 of the 30 cameras
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Road Traffic Intensity
Average count of vehiclesin a
15-minute interval, divided by the
number of road lanes.

Max Value: 85.51 (veichles/lanes)/15-minutes
Min Value: 5.88 (veichles/lanes)/15-minutes
Average Value: 27.51

(veichles/lanes)/15-minutes
Count: 12 of the 30 cameras

Road Traffic Intensit

Average count of vehiclesin a
15-minute interval during peak
hours, divided by the number of
road lanes.

Max Value:
150. 53(veichIes/lanes)/15—minutes

1-04.1 1-05 1-06.1 1-06.2 1

-07 1-07.2 1-07.2-1 1-07.3 1-07.4 1-07.4-1 1-08.1

Min Value: 10.96 (veichles/lanes)/15-minutes
Average Value: 47.53

(veichles/lanes)/15-minutes
Count: 12 of the 30 cameras

Road Traffic Intensity

Non-Peak

Average count of vehicles in a
15-minute interval during non-peak
hours, divided by the number of
road lanes.

Max Value: 75.99

(veichles/lanes)/15-minutes
Min Value: 5.07(veichIes/Ianes)/]S—minutes
Average Value: 24.55

(veichles/lanes)/15-minutes
Count: 12 of the 30 cameras
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Road Traffic Intensity
Average count of vehiclesin a
15-minute interval, divided by the
number of road lanes.

Max Value: 85.51 (veichles/lanes)/15-minutes
Min Value: 5.88 (veichles/lanes)/15-minutes
Average Value: 27.51

(veichles/lanes)/15-minutes
Count: 12 of the 30 cameras
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Road Traffic Intensity

Average count of vehiclesin a
15-minute interval during
weekdays, divided by the number
of road lanes.

Max Value: 83.87

(veichles/lanes)/15-minutes
Min Value: 6.52 (veichles/lanes)/15-minutes
Average Value: 27.63

(veichles/lanes)/15-minutes
Count: 12 of the 30 cameras

Road Traffic Intensit
Weekend

Average count of vehicles in a
15-minute interval during
weekends, divided by the number
of road lanes.

Max Value: 90.17

(veichles/lanes)/15-minutes
Min Value: 4.35 (veichles/lanes)/15-minutes
Average Value: 27.27

(veichles/lanes)/15-minutes
Count: 12 of the 30 cameras
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NP S e E T RO s
Pedestrian Traffic

Intensity

The ratio between the number of
pedestrians and the number of pedestrian
lanes.

Purpose: This metric is a way of comparing the use of
pedestrian infrastructure. It points to the relationship
between pedestrian traffic infrastructure / lanes and the
movement of people.

Input: Total number of pedestrians identified by the camera
as crossing the late; the total number of pedestrian lanes at a
given camera site (gates often contain more than one lane);
total number of 15-minute intervals in which the camera was
recording.

Output: Average count of pedestrians in a 15-minute interval,
divided by the number of pedestrian lanes.

Queen Elizabeth Park | London
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Pedestrian Traffic Intensity
Average count of pedestrians in a 15-minute
interval, divided by the number of pedestrian
lanes.

Max Value: 21.74 (pedestrians/lanes)/interval

Min Value: 0.39(pedestrians/Ianes)/interval
Average Value: 4.53 (pedestrians/lanes)interval
Count: 12 of the 30 cameras

Points are scaled in relation to each other
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Pedestrian Traffic Intensity,
Average count of pedestriansina
15-minute interval, divided by the
number of pedestrian lanes.

Max Value: 21.74 (pedestrians/lanes)/interval
Min Value: 0.39(pedestrians/lanes)/interval
Average Value: 4.53

(pedestrians/lanes)/interval
Count: 12 of the 30 cameras
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Pedestrian Traffic Intensit

Average count of pedestriansin a
15-minute interval during the day (6am
to 6pm), divided by the number of
pedestrian lanes.

Max Value: 25.25 (pedestrians/lanes)/interval
Min Value: 0.44 (pedestrians/lanes)/interval
Average Value: 5.10

(pedestrians/lanes)/interval
Count: 12 of the 30 cameras

Average count of pedestriansina
15-minute interval at night (6pm to
6am), divided by the number of
pedestrian lanes.

Max Value: 17.63 (pedestrians/lanes)/interval
Min Value: 0.33 (pedestrians/lanes)/interval
Average Value: 3.85

(pedestrians/lanes)/interval
Count: 12 of the 30 cameras
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Pedestrian Traffic

Average count of pedestriansin a
15-minute interval, divided by the
number of pedestrian lanes.

Max Value: 21.74 (pedestrians/lanes)/interval
Min Value: 0.39(pedestrians/Ianes)/interval
Average Value: 4.53

(pedestrians/lanes)/interval
Count: 12 of the 30 cameras

Average count of pedestriansin a
15-minute interval during peak hours,
divided by the number of pedestrian
lanes.

Max Value: 44.91 (pedestrians/lanes)/interval
Min Value: 0.56 (pedestrians/lanes)/interval
Average Value: 9.05

(pedestrians/lanes)/interval
Count: 12 of the 30 cameras

Pedestrian Traffic

Intensity (Non-Peak
Average count of pedestriansin a
15-minute interval during non-peak
hours, divided by the number of
pedestrian lanes.

Max Value: 18.34 (pedestrians/lanes)/interval
Min Value: 0.36 (pedestrians/lanes)/interval
Average Value: 3.86

(pedestrians/lanes)/interval
Count: 12 of the 30 cameras
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Pedestrian Traffic

Pedestrian Traffic
Intensity (Weekday

Average count of pedestriansina
15-minute interval, divided by the
number of pedestrian lanes.

Max Value: 21.74 (pedestrians/lanes)/interval

Min Value: 0.39(pedestrians/Ianes)/interval
Average Value: 4.53

(pedestrians/lanes)/interval
Count: 12 of the 30 cameras

1-06.2 1-07 1-07.2 1-07.2-1 1-07.3 1-07.4 1-07.4-1 1-08.1

Average count of pedestriansin a
15-minute interval during the
weekday, divided by the number of
pedestrian lanes.

Max Value: 21.89

(pedestrians/lanes)/interval
Min Value: 0.40 (pedestrians/lanes)/interval
Average Value: 4.57

(pedestrians/lanes)/interval
Count: 12 of the 30 cameras

Average count of pedestriansin a
15-minute interval during the
weekend, divided by the number of
pedestrian lanes.

Max Value: 21.38

(pedestrians/lanes)/interval
Min Value: 0.36 (pedestrians/lanes)/interval
Average Value: 4.43

(pedestrians/lanes)/interval
Count: 12 of the 30 cameras

1-08.2 1-08.2-1

1-12.2 1-13 1-13.2 1-13.2-1 1-13.3 1-14.2 1=-15

J\ /|

1-15.2

1-15.4 1-15.4-1 1-15.5 1-15.5-1
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Average Traffic Density

Measuring the number of vehicle objects at a
camera in relationship to the surface area of
the road.

Purpose: The metric shows how packed a thoroughfare or
selected path of road is.

Input: Total number of vehicles identified by a given camera;
the visible road area(intersection of a view cone from a
camera, a 25m buffer, and road polygons); total minutes in
which the camera was recording.

Output: the number of vehicle objects at a camerain
relationship to the surface area of the road over the course of
a minute.

Queen Elizabeth Park | London
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PROJECT SUMMARY // Analysis

Calculating Road Area

View Cone Method

The road area, which is used to
calculate a number of the metrics
(Average Traffic Density, Average
Traffic Density expressed as a
percentage), is calculated
according to the method

described in the schematic (right).

In the future, it will be possible to
calculate this more precisely.

i. Base map

ii. Plot locations of the camera

iii. 25m view-distance buffer

iv.. Apply view cones

iv.. Draw roads

iv.. Intersectlon of V|ew cone and roads =road
ensity calculatlons

atche Lind

Queen Elizabeth Park | London
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Average Traffic Density (Car)

The number of cars at a camera in relationship
to the surface area of the road, over the course
of a minute.

Max Value: 0.037 (cars/m®)/min
Min Value:0.009 (cars/m3)/min
Average Value: 0.011 (cars/m3)/min
Count: 24 of the 30 cameras

Points are scaled in relation to each other

1-03.1 103.2
"

1:04.1
1-05

1-155 1-15.4

Equal Intervals

B s0.0-100%
] s0.0-800%
] 400-60.0%
[ ] 200-40.0%
[ ] 00-200%

o) 250

500 m




Average Traffic Density (Bus)
The number of buses at a camera in
relationship to the surface area of the road,
over the course of a minute.

Max Value: 0.0037 (buses/m3)/min
Min Value: 0.00033 (buses/m3)/min
Average Value: 0.001 (buses/m®)/min
Count: 24 of the 30 cameras

Points are scaled in relation to each other

/01 4
1:01.3
/
/1:01
1-03.2 1:03.1
\/

1:04.1

1-05

1:07.2

LR 1-07)3

1-07

1-08.1
1-08.2 ‘

1-06.1 1-07.4
1-06.2

Equal Intervals
80.0-100%
60.0-80.0%
40.0-60.0%

20.0-40.0%

EONNN

0.0-20.0%

250

500 m




Average Traffic Density (Van)

The number of vans at a camera in relationship
to the surface area of the road, over the course
of a minute.

Max Value: 0.0024 (vans/m®)/min

Min Value: 0.00027 (vans/m3/min
Average Value: 0.00096 (vans/m3)/min
Count: 24 of the 30 camera

Points are scaled in relation to each other

1-01.4

150137

1142
1-15.5 1154 1-15
>< 1132
152 /

1-122 . y -1-13

@

Equal Intervals
80.0-100%
60.0-80.0%
40.0-60.0%

20.0-40.0%

EONNN

0.0-20.0%

250

500 m
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Average Traffic Density (%)

Measuring how much space vehicles and people
occupy in a minute, compared to the camera’s
ground area, expressed as a percentage.

Purpose: To learn how densely occupied an urban space is.

Input: Total number of vehicles identified by a given camera;
the visible road area(intersection of a view cone from a
camera, a 25m buffer, and road polygons); estimate for
average footprint of a labeled object; total minutes in which
the camera was recording.

Output: The percentage of the visible road area taken up by
objects recorded by a camera over the course of a minute.

Queen Elizabeth Park | London
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60+

55+

50
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30

25

20
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1-01 1-01.3 1-01.4

Average Traffic Density
%
The percentage of the visible road

area taken up by objects identified
by a camera in a minute.

Max Value: 48.63 %

Min Value: 6.46 %

Average Value: 19.02 %
Count: 24 of the 30 cameras

Average Traffic Densit
at Night (%

The percentage of the visible road
area taken up by objects identified

by a camera in a minute at night
(6pm to 6am).

Max Value: 41.00 %

Min Value: 5.75 %

Average Value: 16.2 %
Count: 24 of the 30 cameras

Average Traffic Density m
the Day (%

The percentage of the visible road
area taken up by objects identified
by a camera in a minute in the day
(6am to 6pm).

Max Value: 55.00 %

Min Value: 6.98 %

Average Value: 21.36 %
Count: 24 of the 30 cameras

1-03.1 1-03.2 1-04.1 1-05 1-06.1 1-06.2 1-07 1-07.2 1-07.2-1 1-07.3 1-07.4 1-07.4-1 1-08.1 1-08.2 1-08.2-1 1-12.2 1-13 1-13.2 1-13.2-1 1-13.3 1-14.2 1-15 1-15.2 1-15.4 1-15.4-1 1-15.5 1-15.5-1
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Average Traffic Density
%
The percentage of the visible road

area taken up by objects identified
by a camera in a minute.

Max Value: 48.63 %

Min Value: 6.46 %

Average Value: 19.02 %
Count: 24 of the 30 cameras

Average Traffic Densit

During Peak Hours (%

The percentage of the visible road
area taken up by objects identified
by a camera in a minute during a
peak hour.

Max Value: 84.01 %

Min Value: 10.33 %

Average Value: 31.60 %
Count: 24 of the 30 cameras

1-07 1-07.2 1-07.2-1 1-07.3 1-07.4 1-07.4-1 1-08.1 1-08.2 i

-08.2-

J

Average Traffic Density

During Non-Peak Hours

The percentage of the visible road
area taken up by objects identified
by a camera in a minute during a
non-peak hour.

Max Value: 43.35 %

Min Value: 5.80 %

Average Value: 17.16 %
Count: 24 of the 30 cameras

1 1-12.2 1-13 1-13.2 1-13.2-1 1-13.3 1-14.2 1-15 1-15.2 1-15.4 1-15.4-1 1-15.5 L=
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Average Traffic Density
%
The percentage of the visible road

area taken up by objects identified
by a camera in a minute.

Max Value: 48.63 %

Min Value: 6.46 %

Average Value: 19.02 %
Count: 24 of the 30 cameras

Average Traffic Density
During Weekdays (%

The percentage of the visible road
area taken up by objects identified

by a camera in a minute during the
week (M-F).

Max Value: 48.90 %

Min Value: 6.90 %

Average Value: 19.60 %
Count: 24 of the 30 cameras

Average Traffic Densit
During the Weekend (%
The percentage of the visible road
area taken up by objects identified
by a camera in a minute during the
weekend (S-Su).

Max Value: 48.00 %

Min Value: 5.37 %

Average Value: 17.60 %
Count: 24 of the 30 cameras

1-03.1 1-03.2 1-04.1 1-05 1-06.1 1-06.2 1-07 1-07.2 1-07.2-1 1-07.3 1-07.4 1-07.4-1 1-08.1 1-08.2 1-08.2-1 1-12.2 1-13 1-13.2 1-13.2-1 1-13.3 1-14.2 1-15 1-15.2 1-15.4 1-15.4-1 1-15.5 1-15.5-1
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ANALYSIS OVERVIEW

Modal Share

The share of traffic of a certain transport mode
in relation to the other transport modes -
expressed as a percentage.

Purpose: This metric is a way of understanding the
distribution of transit modes for a given time characteristic.

Input: Total number of transport mode objects,
disaggregated by type, identified by a camera for a time
characteristic.

Output: Share of traffic by mode during a time period.

Queen Elizabeth Park | London
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Car Modal Share

Car share of traffic.

Max Value: 86.71 %

Min Value: 29.41 %
Average Value: 57.69 %
Count: 30 of the 30
cameras

Pedestrian Modal
Share

Max Value: 57.01 %

Min Value: 5.06 %
Average Value: 26.36 %
Count: 30 out the 30
cameras

Pedestrian share of traffic.

Bus Modal Share

Bus share of traffic.

Max Value: 13.42 %
Min Value: 1.41 %
Average Value: 5.57 %
Count: 30 of the 30
cameras

Van share of traffic.

Max Value: 12.53 %
Min Value: 2.09 %
Average Value: 5.23 %
Count: 30 of the 30
cameras

Truck Modal Share

Truck share of traffic.

Max Value: 8.14 %

Min Value: 0.58 %
Average Value: 2.70 %
Count: 30 of the 30
cameras

Bicycle share of traffic.

Max Value: 7.84 %
Min Value: 0.41 %
Average Value: 2.01 %
Count: 30 out the 30
cameras

Motorbike share of traffic.

Max Value: 1.91 %

Min Value: 0.06 %
Average Value: 0.45 %
Count: 30 of the 30
cameras
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1-01 1-01.3 1-01.4 1-03.1 1-03.2 1-04.1 1-05 1-06.1 1-06.2 1-07 1-07.2 1-07.2-1 1-07.3 1-07.4 1-07.4-1 1-08.1 1-08.2 1-08.2-1 1-12.2 1-13 1-13.2 1-13.2-1 1-13.3 1-14.2 1-15 1-15.2
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Pedestrian Modal Share (All)

Pedestrian share of traffic.

Max Value: 57.01 %

Min Value: 5.06 %

Average Value: 26.36 %
Count: 30 out the 30 cameras

Points are scaled in relation to each other

\.—‘

1-03.1

1:03.2

1:04.1

1-05

Modal Share (%)

. 75.0-100.0%
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Pedestrian Modal Share (Night)

Pedestrian share of traffic at night (6pm-6am).

Max Value: 55.78 %

Min Value: 4.85 %

Average Value: 25.11 %

Count: 30 out the 30 cameras

Points are scaled in relation to each other

1-03.2

1503.1

1:04.1

1-05

Modal Share (%)

75.0-100.0%

D 50.0-75.0%
D 25.0-50.0%
D 0.0-25.0%
1-15:4-1 lal> 1.14.2
1-15:5-1 /
1-15_5> 1-132 1-13.2-1
1-1574 T
1152 U
1-13:3
1-122
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1.07.3
/ 1.08.1
1-08.2 /
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G
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Pedestrian Modal Share (Day)

Pedestrian share of traffic in the day (6am-6pm)

Max Value: 59.67 %

Min Value: 5.19 %

Average Value: 27.21 %
Count: 30 of the 30 cameras

Points are scaled in relation to each other

1:01.4
1:01.3

1-01

1-03.2

1503.1

1:04.1

/ 1-05

Modal Share (%)

. 75.0-100.0%
D 50.0-75.0%
D 25.0-50.0%
D 0.0-25.0%
1-15.4-1 Lele-2 1-14.2
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1-15:5+1
1-13:2-1 1-13.2
1-1574
\/ 1-13
1-15/
1-1222
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1-0722 / 1;08.1
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Pedestrian Modal
Share (All)

Pedestrian share of traffic.

Max Value: 57.01 %

Min Value: 5.06 %
Average Value: 26.36 %
Count: 30 out the 30
cameras

Pedestrian Modal
Share (Peak Hours)

Pedestrian share of traffic
during peak hours.

Max Value: 59.00 %
Min Value: 4.64 %
Average Value: 27.41 %
Count: 30 of the 30

Pedestrian Modal
Share (Non-Peak

Hours)
Pedestrian share of traffic
during non-peak hours.

Max Value: 56.87 %

Min Value: 5.18 %
Average Value: 26.02 %
Count: 30 of the 30

Pedestrian Modal
Share (Weekday)

Pedestrian share of traffic
during weekdays.

Max Value: 55.97 %
Min Value: 5.24 %
Average Value: 25.67 %
Count: 30 of the 30

Pedestrian Modal
Share (Weekend)

Pedestrian share of traffic
during weekends.

Max Value: 60.55 %
Min Value: 3.77 %
Average Value: 28.67 %
Count: 30 of the 30

Pedestrian Modal
Share (Night)

Pedestrian share of traffic
at night (6pm-6am).

Max Value: 55.78 %
Min Value: 4.85 %
Average Value: 25.11 %
Count: 30 out the 30

Pedestrian Modal
Share (Day)

Pedestrian share of traffic
during the day (6am-6pm).

Max Value: 59.67 %
Min Value: 5.19 %
Average Value: 27.21 %
Count: 30 of the 30

cameras cameras cameras cameras cameras cameras
| 1-01
| 1013
| 1014
| 1-031 Modal Share - Pedestrian (All) Modal Share - Pedestrian (Peak Hours)  Modal Share - Pedestrian (Non-Peak Hours) Modal Share - Pedestrian (Weekday) Modal Share - Pedestrian (Weekend) Modal Share - Pedestrian (Night) Modal Share - Pedestrian (Day)
| 1-03.2
0-10%
| 1041 0-10% 0-10% 0-10%
0-10% 0-10% 0-10%
| 105
| 1-06.1
| 1-06.2
10-20%
| 107
| 1-07.2 10-20%
10-20% 10-20% 10-20%
10-20%
| 1-07.24 10-20%
| 107.3
| 107.4 20-30%
| 107.441
| 1-08.1 20-30% 20-30% 20-30% 20-30% 20-30%
| 1-08.2 20-30%
| 10824 30-40%
30-40% 30-40%
| 14122
30-40%
30-40% 30-40% 30-40%
| 113
| 1-13.2
| 1-13.21 40-50% it 40-50%
| 1133 40-50% 40-50% 40-50%
40-50%
| 1-14.2
50-60%
| 1415 50-60%
50-60% 50-60% 50-60% 50-60%
50-60%
I 1102 60-70%

| 1154
| 1-15.4-1
I 1-15.5

| 115.51




Car Modal Share (All)

Car share of traffic.

Max Value: 86.71 %

Min Value: 29.41 %

Average Value: 57.69 %
Count: 30 of the 30 cameras

Points are scaled in relation to each other

1-03.1

1-03.2

Modal Share (%)
B s0.0-100%
60.0 - 80.0%
40.0-60.0%
20.0 - 40.0%
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Car Modal Share (Night)
Car share of traffic at night (6pm-6am).

Max Value: 89.97 %

Min Value: 32.13 %

Average Value: 62.55 %
Count: 30 of the 30 cameras

Points are scaled in relation to each other

1-03.1

1:03.2

Modal Share (%)
B s0.0-100%
60.0 - 80.0%
40.0-60.0%
20.0 - 40.0%
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Modal Share (%)
A . 80.0-100%

. 60.0-80.0%

. 40.0-60.0%

D 20.0 - 40.0%

|:| 0.0-20.0%

12155 1-15.5-1
- /1-15.2 /1-1'4.2
BE.. W
1-15.4-1 1:1312°1
Car Modal Share (Day) 122 M
Car share of traffic during the day (6am-6pm). N}
19133 /1.--13
Max Value: 84.70 %
Min Value: 27.79 «%
Average Value: 54.60 %
Count: 30 of the 30 cameras
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1-07.4
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Car Modal Share
(All)

Car share of traffic.

Max Value: 86.71 %

Min Value: 29.41 %
Average Value: 57.69 %
Count: 30 of the 30
cameras

Car Modal Share
(Peak Hours)

Car share of traffic during
peak hours.

Max Value: 89.14 %

Min Value: 29.12 %
Average Value: 58.76 %
Count: 30 of the 30

Car Modal Share
(Non-Peak Hours)

Car share of traffic during
non-peak hours.

Max Value: 86.00 =%
Min Value: 29.49 %
Average Value: 57.39 %
Count: 30 of the 30

Car Modal Share
(Weekday)

Car share of traffic during
weekday hours.

Max Value: 85.22 %
Min Value: 29.17 %
Average Value: 57.24 %
Count: 30 of the 30

Car Modal Share
(Weekend)

Car share of traffic during
weekend hours.

Max Value: 91.06 %

Min Value: 29.99 %
Average Value: 58.62 %
Count: 30 of the 30

Car Modal Share
(Night)

Car share of traffic during
night hours.

Max Value: 89.97 %

Min Value: 32.13 %
Average Value: 62.55 %
Count: 30 of the 30

Car Modal Share
(Day)

Car share of traffic during
day hours.

Max Value: 84.70 %

Min Value: 27.79 %
Average Value: 54.60 %
Count: 30 of the 30

cameras cameras cameras cameras cameras cameras
I 1-01
| 1-01.3
| 1-01.4
| 1-03.1 Modal Share - Car (All) Modal Share - Car (Peak Hours) Modal Share - Car (Non-Peak Hours) Modal Share - Car (Weekday) Modal Share - Car (Weekend) Modal Share - Car (Night) Modal Share - Car (Day)
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| 1-04.1
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Modal Share by Area
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Modal Consistency

The share of time intervals in which a particular
mode was predominant over others - expressed
as a percentage.

Purpose: This metric is a way of seeing the frequency with
which a particular mode is predominant over time.

Input: Total number of transport mode objects,
disaggregated by type, identified by a camera for each time
interval; total number of recorded time intervals.

Output: The share, expressed as a percentage, of time
intervals in which a mode has the largest modal share.

Queen Elizabeth Park | London
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82.56-95.7
69.0-82.5
50.3-69.0
20.3-50.3

16.7-20.3

EONNN

Modal Consistency (Car)

The share, expressed as a percentage, of time
intervals in which cars have the largest modal
share.

Max Value: 95.68 %

Min Value: 16.69 %

Average Value: 68.91 %
Count: 30 of the 30 cameras

Points are scaled in relation to each other

250

500 m
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1-01
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1-15.5
Modal Consistency (Pedestrian) FISET g o
The share, expressed as a percentage, of time
intervals in which pedestrians have the largest
modal share.
Max Value:80.39 %
Min Value: 0.52 %
Average Value: 18.98 %
Count: 30 of the 30 cameras
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Modal Consistency (Bicycle)

The share, expressed as a percentage, of time
intervals in which bicycles have the largest
modal share.

Max Value: 2.37 %

Min Value: 0.00 %

Average Value: 0.13 %
Count: 30 of the 30 cameras

Points are scaled in relation to each other
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Modal Consistency (Motorcycle) 1153 5.2
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>
Max Value: 0.07 %
Min Value: 0.00 %
Average Value: 0.01%
Count: 30 of the 30 cameras
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Modal Consistency (Van)

The share, expressed as a percentage, of time
intervals in which vans have the largest modal
share.

Max Value: 5.49 %

Min Value: 0.00 %

Average Value: 0.37 %
Count: 30 of the 30 cameras

Points are scaled in relation to each other
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Modal Consistency (Truck)

The share, expressed as a percentage, of time
intervals in which trucks have the largest
modal share.

Max Value: 2.63 %

Min Value: 0.00 %

Average Value: 0.32 %
Count: 30 of the 30 cameras

Points are scaled in relation to each other
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ANALYSIS OVERVIEW

Available Mobility
Services

The number of mobility services available in
a 250 meter radius.

Purpose: This metric allows Fyma to compare cameras by the
availability of mobility services within a certain radius from
them, pointing to the accessibility of transportation
alternatives.

Input: Quantitative observations of mobility options based on
Foursquare 2020.

Output: The number of mobility options or types of mobility
options within a certain radius from the camera.
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Availability of Mobility Options
(250m)

The number of mobility options within a 250m
radius from the camera.

Max Value: 8.00

Min Value: 0.00

Average Value: 1.77
Count:30 of the 30 cameras

Points are sized to reflect the buffer size (250m)
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Availability of Bus Stops (250m)

The number of bus stops, bus line access
points, and bus stations within a 250m radius
from the camera.

Max Value: 8.00

Min Value: 0.00

Average Value: 1.37

Count: 30 of the 30 cameras

Points are sized to reflect the buffer size (250m)
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NP S B R s
Available Amenities

The number of optional and necessary
amenities available within a 250 meter
radius.

Purpose: This metric allows for the comparison of the diversity
of urban amenities within a 250m radius between cameras.

Input: Quantitative observations of urban activities based on
Foursquare

Output: The number of urban activity options — both optional
and necessary — within a certain radius from the camera.
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PROJECT SUMMARY // Analysis

Classification of Urban Activities

The mixity of optional and necessary human
activities, is a key driver for attracting and retaining
pedestrians.

Jan Gehl's classic division of Optional and
Necessary activities was further expanded by our
team to utilise urban amenities as proxy to map and
analysis the diversity of human activities.

The SPIN wheel(right)is utilised to categorise urban
amenities according to the type of human activity
they can foster.

In this analysis, we mapped the location of urban
amenities in a 250m radius from each camera and,
classified them using the SPIN wheel. This allowed
us to calculate the diversity of amenities presentin
the area(often referred to as mixity) and assessed
their popularity by qualitative observation from
Foursquare.
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PROJECT SUMMARY // Analysis
Classification of Urban Activities

More information about the methodology can be found in the article Baeza, Jesus Lépez, Damiano Cerrone,
and Kristjan Mannigo. "Comparing two methods for urban complexity calculation using the Shannon-Wiener
Index. Following, the list of the 10 sub categories.

NECESSARY

Taking care: to maintain or improve the condition of health (i.e. hospital, doctor, dentist, health centre)
Income: to receive a payment for a good or service (i.e. office spaces, or any other working activity)
Nutrition: to consume food with no other purpose (i.e. food that is ready to be eaten)

Mobility: horizontal physical displacement by a mean of transport (i.e. transportation nodes or stations,
commuting, travelling)

Education: to learn by being taught (i.e. schools, kindergarten, university, people studying)

OPTIONAL

Civic: to pertain to citizenship (i.e. rallies, parades, public events and commemorations, volunteering, going
to church, all activities that are part of the civic life of one community)

Leisure: to recreate by making use of the freedom from demands of work or duty (i.e. picnic, playing,
reading, exhibition, sunbathing, walking the dog)

Social: to be in companionship with others (i.e. bar, nightclub, café, home party, dinner)
Consumption: to make use of a good or service (i.e. stores, boutiques, retail, supermarket)

Personal care: to maintain or improve the condition of comfort, wellbeing, fitness (i.e. sports, spa, nail care,
make up)

— — —
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Necessary Activity Availability (250m)
The number of necessary activities available within a
250m radius from the camera.

Max Value: 16.00

Min Value: 0.00

Average Value: 2.40

Count: 30 of the 30 cameras

Points are sized to reflect the buffer size (250m)
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Optional Activity Availability (250m)

The number of optional activities available within a
250m radius from the camera.

Max Value: 13.00

Min Value: 0.00

Average Value: 2.27

Count: 30 of the 30 cameras

Points are sized to reflect the buffer size (250m)
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AN A (S A AR A i
Diversity (mix) of
Amenities

The diversity of optional and necessary
amenities available in a 250 meter radius.

Purpose: This metric measures the diversity of urban
amenities within a 260m radius from the camera.

Input: Quantitative observations of urban activities based on
Foursquare

Output: Diversity of proximate (certain radius) urban activities
as measured through the Shannon-Wiener index.

Queen Elizabeth Park | London

65

SPIN UNIT + FYMA



Diversity of Optional and Necessary

activities - functional mix (250m)
The diversity of proximate (250m) optional and
necessary amenities

Points are sized to reflect the buffer size (250m)
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Necessary Activity Diversity (250m)
The diversity of proximate (250m)urban amenities as
measured through the Shannon-Wiener index.

Max Value: 2.64 (high diversity)
Min Value: 0.00 (no diversity)
Average Value: 0.65

Count: 30 of the 30 cameras

Points are sized to reflect the buffer size (250m)
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ANALYSIS OVERVIEW

Popularity of Amenities

The popularity of the optional and
necessary amenities available within a 250
meter radius.

Purpose: This metric measures the popularity of urban
amenities within a 250m radius from the camera.

Input: Quantitative observations of urban activities based on
Foursquare

Output: Popularity of proximate (250m radius) urban
activities.
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Necessary Activity Popularity (250m)

The popularity of proximate (250m)urban amenities.

Max Value: 15972.00

Min Value: 0.00

Average Value: 2616.00
Count: 30 of the 30 cameras

Points are sized to reflect the buffer size (250m)
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Optional Activity Popularity (250m)

The popularity of proximate (250m)urban amenities.

Max Value: 2433.00

Min Value: 0.00

Average Value: 129.47
Count: 30 of the 30 cameras

Points are sized to reflect the buffer size (250m)
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SUGGESTION

CROSSING BOUNDING BOXES

A key piece of information for mobility planners and
urban designers is how packed a crossing is over time.

If it were possible to draw a polygon where each edge,
automatically, functioned as a gate, with one key always
pointing inwards, then it would be possible to treat these
polygons / crossings as urban spaces on their own.
Importantly, if it were possible to detect not just the
presence of objects within these polygons but also their
speed and length-of-stay, we could understand these
crossing even more richly, developing metrics like modal
permanence, as outlined in the preliminary evaluation.

Indeed, if this mode of data collection were possible,
metrics could be developed “per crossing” instead of just
“per camera.” Fyma would be capable of focusing on
crossings and analysing them as complex urban spaces
through dynamic and static mobility indexes.
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SUGGESTION

HIERARCHICAL GATES - NUMBER OF LANES, DIRECTION, ILLEGALITY

It would be useful if gates could nest additional
information. For example, for the purple gate, it would be
useful if, within Fyma's system, it was possible to tag which
direction — towards B, in this case —is not permitted, the
hours for which that rule holds, and the objects permitted
to be moving through the gate. Likewise, it would be useful
if you could define ‘sub-gates’ in cases where a gate spans
more than one lane, with it being possible to tag direction
and rules for each 'sub-gate’/ lane too.

Doing this would allow Fyma to understand the traffic
intensity of individual lanes, instead of just the average
traffic intensity for lanes in a camera. It would also allow
Fyma to calculate additional metrics — the incidence of
bicycles illegally riding in pedestrian lanes, for example.
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