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Overview

® Understanding urban ubiquitous computing as a
system

® Space syntax: the city as a spatial system
® Architectural spaces & interaction spaces

- mobile wireless interaction spaces




Ubicomp city as system

® Urban ubiquitous computing is the development of a
system of systems

® Understanding the ubicomp city as a system

- its physical and digital forms and their relationships
with people’s behaviours in the city

S Development use and refi nement. of methods




Syntax and the city

® Space syntax analyses cities as systems of spatial
elements and their relationships

® |nvestigates the influence of this system of
interconnected spaces on the behaviour of people,
particularly movement & encounter




Space & interaction space

® Architectural space
designed by architects

space within which people behave, move, encounter

defined by the characteristics of walls, doors, chairs
etc
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Wireless interaction spaces

® Humans “join” the (ubiquitous) system through
Interaction spaces

- fixed and mobile

- visual, auditory and wireless

® Fixed wireless interaction spaces defined by an
- access point and characteristics of the environment
b Sy e e Sl it e g s i o e

CERER ._' - -. ,_a&- ¥ .'_
; SR P




Developing empirical methods

® A primary concern of space syntax is the relationship

between architectural spaces and people’s movements
around the city

® The wireless interaction spaces created by mobile
Bluetooth devices map closely to these movements
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Space syntax methods

® (Gatecounts
used to establish flows of people at sampled locations within the city

a gate is a conceptual line across a street

observers stand on the street and count the number of people crossing
the gate in either direction

- ® Static snapshots




Gatecounts




Static Snapshots




Augmented gatecounts

® |0 gatecounts throughout the city

- Pedestrian count plus Bluetooth
count

= 30 minutes at each location
iterated over 2 days

- Variety of traffic flows and spaces

® 2 |ong-term gatecounts: campus and
city centre street

Our Bluetooth scanner A mobile phone generating a

= 24 hour continuous scanning

- 3+ months running time

® Not “lines’ across the street




Augmented static snapshots

® 2 long-term scanners in pub and cafe

= 24 hour continuous scanning

- 3+ months running time

® 30-minute observations in each:
recorded people’s positions,
behaviours and movements through
space




Bluetooth visibility

® Around 7.5% of observed pedestrians had discoverable
Bluetooth devices

Mobile Gatecounts
(30-Minute scans)

(RA2 =0.88)
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Bluetooth names

® Bluetooth names from long-term scanning sites
- street: /71 names
- campus: 625 names
- pub: 307 names

® User-defined names

street: 58%
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Data visualisations &
analytical methods

® Persistent vs transient devices
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Persistent vs. transient

Raw Bluetooth Activity
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Timeline view

17.0 18.0 19.0 20.0
Minutes

Mobile Gatecount 1

15.0
Minutes




Gatecount timelines

Gatecount 10 Gatecount &

Discrete devices

Minubes

Gatecount 5 Gatecount B
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Duration of presence
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Patterns of copresence
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Power laws and
exponential decays

Gate 1 - Closeness vs Rank ; Degree vs Rank
Gate 2 - Closeness vs Rank Y Degree vs Rank
Gate 3 - Closeness vs Rank g Degree vs Rank
Gate 4 - Closeness vs Rank - e ; Degree vs Rank

Closeness

Betweeness vs Rank - | Distance vs Probability
Betweeness vs Rank ¥ Distance vs Probability
Betweeness vs Rank . Distance vs Probability
Betweeness vs Rank 1 Distance vs Probability
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Take home points

® Urban ubiquitous computing is the development
of a system (of systems)

® May be characterised as a system of architectural
spaces and interaction spaces

® Augmenting space syntax empirical methods:
gatecounts & static snapshots
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http://www.cityware.org.uk
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