Understanding active mobility using
computer vision and data visualisation
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Active mobility (walking + cycling), have been widely identified as a key element in
promoting healthy lifestyle and creating liveable cities.
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Active mobility zones like Park Connector Networks (PCN) have been a goal for Singapore’s
policy planning and infrastructure construction
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Pedestnan-PMD collisions: A safety concemn
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PMD use led to six deaths

Joshua Lee

The New Paper (22 October 2019)

Almost all its 213 PMD-related patients since 2017 were users, and 41% of injuries involved head and neck
SINGAPORE: An elderly cy|
last week died in hospital ¢ At least six people have died from using personal mobility devices (PMDs) since 2017, according to latest
figures from Tan Tock Seng Hospital (TTSH).
The 65-year-old Woman¥\ . ¢/auma ward doctors have also seen a spike In the number of patients involved in PMD-related | ——
Hospital affer the incident i idents and warned that the trend is likely to continue.

in a statement.
Wei Jie was looking at his phone to check on his

estrian on a footpath in 2019 A
elderly man suffered a stroke and was nospztahsu‘

years later, while out on bail, Tian rode an electric!
ther pedestrian

At a media briefing yesterday, the
hospital revealed that the six riders who =
died were 30 to 67 years old.

The e-scooter rider, a 20-y
subsequently arrested.

One suffered a spinal injury, but almost
"The police are investigatit  all of them had some form of brain

injury, said Dr Sunder
An i who lived n an associate APORE — A food delivery rider was on Tuesdayi
while he was on the way h ~ consultant at TTSH's trauma and acute 00 after he crashed his electric scooter into an
A SO M- ccident caused the man to suffer a stroke and

j surgery.

‘1 “Usually (brain injury) is the one that
tends to matter, because the amount of

=

that can make On Mar. 11, a Facebook user who goes by the name Nicole posted a lengthy "rant" accusing a LTA Active
Is not as much as some of the other = . " N
pationts,” he said. Mobility Enforcement Officer of tackling and injuring her friend.

This echoes broader numbers that TTSH L
has collated since 2017, which show that VIOt Who had PMD-related injuries were

head and neck injuries make up a .
ajoiily of PMD-relsied kiuries: users, not pedestrians. PHOTO: AFP

Was "pushed" into a drain

According to Nicole, the officer allegedly chased her friend and pushed him into a drain.

They accounted for 41 per cent of the 303 injuries reported, followed by external injuries such as
lsrwskions sl LRGaratlons st 28 e Gent sad Factil Wnjortes ¢ 12 par Gots "[He] tackled and pushed my friend down in the drain, falling on top of him with his body weight further
injuring my friend here," wrote Nicole.

TTSH treated 87 patients who were involved in PMD-related incidents last year, an 85 per cent jur

the 47 ients in 2017,
pat Asa result, Nicole said, her friend was badly injured.

The first nine months of this year have already seen 79 such patients, an almost 70 per cent
whole of 2017. She also attached photos of two officers standing beside a personal mobility device.

bikes and personal mobility devices (PMD) collision
with pedestrians have escalated safety concerns on
s shared active mobility paths.

Rising number of PMD accidents

No. of cases
34

Total: 79

(68% increase
compared
with 2017)

Total: 87
Total: 47
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O bjectively understanding how different users interact can inform design decision to safely
Incorporating active mobility into urban design
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We should carefully consider and design the data we use to measure and
Improve our cities in a similar way that health tracking does for individuals...

This should include data collection techniques that embrace new data
streams and Al to process them.

metadesignlab.com



Willam Whyte - The Social Life of Small Urban Spaces
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ML Urban and Recreation Activity Capture
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Research goals

* To deploy modem machine leaming over long-duration video captures paired with

spatiotemporal data-visualisation technigues to gain objective data and insights on
active mobility use pattems

* To understand how different types of users behave and interact in shared spaces and
how the design of those spaces influences them

* To appraise the applicability, opportunities, and lUmitations of computer vision In
urban research
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Video L :
MethOdS -{ Drocessing H Projection H DataAnalyas}
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M ethOdS [ Data collection m Projection H Data Analysis }

YO LO: Object identification and classification
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M etho dS [ Data collection H prc\)/clcelzgng J—-{ Data Analysis J

Source points Target points Transformation matrix
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M etho d S Data collection jaen Projection

processing
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Users and Activities

n = 19765

person

PMD 5121

(25.9%)

Pedestrian Activities
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PMD types:
Bikes

Scooters
Wheelchairs
Personal Mobility
Aids (PMAs)
Strollers

Activity
types:
Commuting
Jogging
Dog walking
Shopping



15 % of pedestrians use the cycling path
70 % of PMD use the shared path
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Most PMD are under the speed limit
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The long tail indicates that only a
small % show significantly dangerous
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Where are they? Pedestrians

Pedestrians use both the shared
path and the cycling lane

Use of covered path more
prominent during afternoon
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Pedestrians prefer covered path when warm/rain

Pedestrians walking in both
directions use the covered path
more In the aftemoons and rain
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People frequently stop at the intersection of the bicycle path and linear track while waiting or

socializing

proportion of people > 60 seconds speed < 0.2 m/s
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Where are they? PMD

PMDs prefer the dedicated cyclist
path.

More PMDs in the shared path in

the evenings and night.
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Faster PMD prefer the bottom half of shared path
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High-interaction Zones

Potential conflict zones marked by

high interactions of pedestrians and

PMD.

Most notably the cycling path and
the centre of the shared path.
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Planning Implications

* Focuson minonty dangerous PMD behaviour who travelled at extreme speeds
* Policy to reduce pedestrian activities on cycling path

* Consder how weather and time of day impacts behaviour and use patterns eg. fewer
cyclists when it rains, pedestrians take cover

* Use dedign elementsto direct behaviour eg. shelter for pedestrians and straight vs
curvy paths for PMD
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Conclusions

The capabilities of the approach :

i1
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Relatively easy to cover large areas and obtain

continuous data over long durations . i
Then T

Can extract location and movement with higher
precision

Can analyse multiple classes of objects
simultaneously

Insights on use pattems are helpful to understand
crowd distributions, hotspot areas, peak hours,
and clustering pattems

Insights on how design elements (eg., traffic
lights, shades, bench, path, trees, shelters)
Impacts use pattems
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Future Work

* Expanding classification to capture more
urban activities and users

* Spatially integrate data from multiple
Sensors

* Enhance video capture by employing
cameras with better sensors and higher
frame ratesto improve accuracy

* Expand spatiotemporal metrics and Slislsanon

visualisation techniques for deeper

insights and better communication (4D) ‘ B
: : . b e | OE € — ©)
* Explore A/Btesting for different planning -~ «_ o — B Y—

. . . . — o & ==
scenarios using data driven site % | :
Interventions to reduce conflicts and R ,

Improve active mobility experience Solution A Solution B
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