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Space Adjusting Technologies
transportation systems
communication systems
wireless communication
Intelligent transportation systems
L ocation-based Services

| nformation Enhancement via

robotic systems
expert systems
smart cards
digital storage media
display technologies
voice recognition
Image recognition systems
control systems
mobile wireless computing
... and more



Table 9.1. Spatial and temporal constraints on communication systems

Spatial coincidence of communicating parties
required

Yes

No

Temporal

coincidence

of

communicating

parties

required

Yes

Face-to-face meeting A

Picture phone
Phone -

(wire/cell/satellite)
Teleconference

(audio or audio-visual)
Radio - CB/HAM/VHF
Net phone
Instant messaging
Cuseeme

No

Refrigerator notes C
Hospital charts

Answering and D
recording machines
Mail/E-mail
Telegrams, telex, fax
Printed publications
Computer conferencing

Source: Adapted from Janelle 1993




I'able 1 Communication modes

Requires co-ordination
Requires additional modes in
complex communication
Reduces costs

Synchronous Asynchronous

Local Requires transport Requires transport
Requires co-ordination Eliminates co-ordination
Gives richness of Reduces costs
communication (intense,
personal)
Very high costs

Distributed Eliminates transport Eliminates transport

Eliminates co-ordination
Is limited to particular
communication

Very low costs

Adapted by M. van Geenhuizen (2002) from Mitchell (1999)




Space-Time Transformations

Time-space Conver gence
Time-space Compression
Human Space-time Extensibility
Trackability and LBS



Los Angeles «—) SantaBarbara

500 minutes apart in 1901
100 minutes apart in 2001

Time-Space Convergence: 400 minutes
Average Rate of Convergence: 4 minutes per year
“velocity”

Problems of Travel Time asaMetric of Space:

« Variability in convergence and divergence among places

 Time-space inversions

o  Asymmetric relationships between places

« Simultaneity of different convergence/ divergence levels — by
social class/ transport mode
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Time-Space Conver gence
Metropolitan Expansion

Morphologies of Cities
Topologically Equivalent Locations
TSC and Susceptible Land Supply

Behavioral Responses to TSC — the Quest for
Amenity
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Convergence Rates for Metropolitan Settings
Average Travel

Topologically Time (minutes) | Conver gence Rates 1960-1980

Equivalent eachplacetoall 8 | Ay erane minutes per year, each

L ocations other places placeto all 8 other places using

1960 | 1980 shortest time paths

City Center -a | 33.2 | 275 0.29
b,cd,e-Bdtway | 49.3 | 2b.5 1.19
f,g,h,i - Ends 62.4 | 34.3 1.4
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Travel Speeds and Accessible Land Resources from Urban Center

Average Daily Potential Distance L and
Aver age Trave Commuter Trlp (1— from Clty Center Resour ce
Speed (Km/hr) way minutes) (km) (Sg Km)
60 30 30 2827
/0 30 35 3848
80 30 40 5027
80 50 6/ 14103

Janelle 1999




Decline in evaluation of amenity
Gain in evaluation of ameni
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Time-space Compression

« David Harvey

— 1989 The Condition of Post Modernity

— 2001 Spaces of Capital
o Experiential — pace of life/ escalation of events
o ‘Annihilation of space by time (Marx)

— Linksto capital accumulation process — speeding up
production, exchange, circulation, consumption



Human Space-time Extensibility
e ‘Measuring human extensibility in a shrinking
world’ (Janelle 1973)
— Thereciprocal of time-space convergence

— Interaction beyond one’s immediate physical
presence

— Projection of authority and of one’ s presence
over space and time

o Parallelswith Anthony Giddens' ‘time-space
distanciation’ (1981, 1984)

— Stretching social systems across space and time




Recent Resear ch Human Space-time Extensibility

o Paul Adams ‘A reconsideration of personal boundaries
IN space-time’ (1995); ‘ CAD-based accessibility model’
(2000)

— People as branching structures
— The extensibility diagram
— Linking micro and macro scales—theroleof IT

— Using CAD with data collected though personal
Interviews and detailed records of communication
activities



Diann’s extensibility for a
@ typical Thursday, autumn
1997

intemet
radio

intemet, radio

walking
reading
television
walking

television
radio & casette tape

" television for child care
telephone

television for child care

face to face communication at mother's center
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communications { L1 one way
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Martin Kroopnick

Diann hears Martin /7
Kroopnick on the radio I

Diann says " Good
morning” to Mr. Worley

|

- o e L L
7 L

Diann calls Thomas'
of fice and speaks
with Lisa

Diann speaks with Thomas
al his of fice

Extensibility
diagram linking
Diann’s
communications
with survey
participants

Paul Adams (2000)
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Recent Resear ch Human Space-time Extensibility

 Mei-Po Kwan ‘Human extensibility and individual
hybrid-accessibility’ (2000)
— Cartographic visualization of interaction in
cyberspace and physical space
— Extensibility diagram as analytic tool within 3D GIS

using data from Web browser logs and personal
Interviews



Franklin
Caunty

Mei-Po Kwan 2000 ‘ Human extensibility and individual
hyprid-accessibility in space-time: A multiscale representation using GIS



Hong Kimg

— Multi-scale Extensibility

] diagram
s 3D GISusing datafrom
%f\'”;::’ Web browser logs and
) personal interviews

Mei-Po Kwan 2000

Chicago Charlotte Maywood



Trackability

e Consensual
— Space-time activity diaries
— Travel surveys
 Indirect survelllance

— ZIp code matching of Credit card expenditure

patterns (M.J. Weiss, The Clustering of America; O.H.
Gandy Jr. The Panoptic Sort)

* Direct real-time surveillance
— Cameras, mobile phone, GPS, telemetry
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The Time Geography of a Canadian City Project

« DOMA (Dimensions of Metropolitan Activity) study of Halifax
Canada
Space-time budget surveys and analyses (Andrew Harvey 1971-72).
— Approx 2100 one-day diaries spread over the week /
— 99 activity types (Multinational Time Budget Study, Szalal 1972)
— space-time coded to a resolution 1-minute in time and 100 metersin space
e Time Geography of a Canadian City Project (Janelle & Goodchild)

— Reconstructing “census-like’ datafor any time of day

— Factorial ecology based on activity data instead of census data (who iswhere
when? What are they doing and with whom?)

 PARAFAC 3-mode solution (activities, space, and time)
— What isthe link between individual behavior and urban ecological structure?

«Janelle & Goodchild, Economic Geog (1983), Urban Geog (1983)
*Goodchild & Janelle, Environment & Planning A (1984)

*Goodchild, Klinkenberg, & Janelle, Geographical Analysis(1993)
«Janelle, Klinkenberg, & Goodchild, Geographical Systems (1997)



Table 5. Selected average daily travel indicators for single-variable subpopulations®.

Subpopulation Maximum Speed for Total time Distance to
distance from all trips for all trips usual shopping
home (km) (km h™1) (minutes) location (km)

Female 3.6% (3.5) T.5% [&3) ar.2= (41.70) 3.0 {2.5)

Male 4.6% (4.7) 9.6% (9.1) 81.5% (57.3) 2.9 (2.4)

Single 3.5 37 6.7* (7.8) 83.6% (H5.6) 2.4*% (2.0

Married 4.4* (4.5) 9.2*% (9.7} 62.8* (47.4) 3.1 (2.6)

MNo children 38% (3.7 8.0** [8.3) 71.3* (5%.0) 2.5% (2.1)

Children at home 4.5% (4.7) 8.9%% (9.8) 65.9* (49.7) Fl* (2.7

Employed 4.2% (4.2) 9.4* (9.5) 76.9* (54.2) 2.9%% (2.5)

Unemployed 2.7+ (4.8) 6.4* (8.3) 51.2*% (47.8) 3.1%* (2.5

Renters 37% (4.1) 7.6* (8.4) 67.1 (56.6) 2.6% (1.3)

Homeowners 4.7+ (4.5) 9.5*(10.0) 69.3 (51.0) 3.3 (2.6)

Autos 4.4* (4.3) 0.3% [0.7) 68.4 [54.5) 3.1% {2.6)

No autos 3.0% (3.4) 5.8 (7.5) 64.7 (51.0) 2.2% (2.3)

Aqggregating individual travel data by sub-populations



Space-time Correlations (Spearman) for Role Groups

Time FSNERA/MSNERA FWCUOA/MWCEOA FSNERA/FWCUOA
0100-0200 .50 .73 -.54
0800-0900 .33 .20 ~ . D9
0900-1000 od:¥ -.14 -.68
1200-1300 .30 = 1.7 -.74
1400-1500 .44 ~-.22 -.63
1700-1800 . o 21 -.65
1800-1900 .71 .44 =+ 60
2200-2300 «955 .66 =475

based on number of activity episodes by role group in
each of 29 regions in Halifax

Role-group correlations in space by time of day (for selected hours)



Diurnal Variations in the Spatial Correspondence of Subpopulations.

(Based on 32 Pseudo Census Tracts for Halifax-Dartmouth, Canada.)
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Figure 7

| ndex of Spatial Dissimilarity between subpopulations by time of day



L ocation Quotients—
Concentration of Unmarried
Respondents by time of day

Halifax
Harbour

Location guotients

=0.24 or vacant area
0.25-0.74
0.75-1.24

CBD: Central business district

- T aQ, i
3 195174 L g %o unmarried for tract
1.75-2.24 % unmarried for
>2.25 9 5km Halifax-Dartmouth

Figure 5.2
Diurnal variations in spatial concentration of unmarried respondents in Halifax-Dartmouth.
Reproduced with permission from Janelle and Goodchild (1983: 412).



Space-time Ecology of
Human Activity
In Halifax
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Dominant Activity Patterns
By Time of Day

4
L
1
rili
[+l 4
ks
® 7= \

. Wovi, Equcaion, and | [Sncoaing )
[EELEY] I
Q Woet and [ Shopping

S AN
. Houmswerk, Wit and FHShoopng

H - =)
T b

LY

g

&
r . Lo vl ENernsnme
(B
' E Housmsrek prd Enbetanment
Y/ 1800-1900 etk
D HEMeLseme

i
,O Work and [ Emeedanson

O

)I./"'i\‘,_‘j]l ) Hosmemss and HERTannETS )
vdr |, LB W ot

H4|

1500-1500



L ocation Based Services

AnLBS"...Isaninformation service that exploits the ability of
technology to know where it is, and to modify the information it

presents accordingly” (MF Goodchild). [E.g., wireless GPSin real -time
navigation]

The Global Positioning System and cellular technol ogies enable new
devices that know where they are, and are capable of modifying the
Information they collect and present based on that knowledge.

The U.S. Wireless Communication and Public Safety Act (1999)
permits operators of cellular networks to release geographic locations
of usersin emergency situations. [ Tracking devices are now required in cell
phones sold in the U.S]

New electronic services are being developed / offered to find
locations, compute routes, identify nearby businesses and other
facilities, notify of proximal events, report and find a stolen vehicle,
Mayday alert, etc.



Nokia prognosis for 3G mobile
communication

Monthly income pr. user in euro (1 euro =1 USD ca.)

100
—— Location based services

90

Div. telecomm.

80 \ .

—— Commercials
Text messages _
. \ Entertainment
Photo messages Information services
Payment transactions
%0 / Music and video
] / Internet surfing
50 e /————__\ Download from internet

\——_——/ Chat on internet

20 Multimedia messages

Vide conferencing
30

20 Normal speech

10

Fixed subscription
fees

From T John Kim 2002

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011



Cell Phone/ PDA —
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From T JKim, 2002



L ocation Service Concepts

e The Device

Cell phone
Palm top

L ap-top

Kiosk
Car-based
computer

Cdl antenna
Mobile device

Display

e Actors

e ThelLocation

— Point and Reference

— Segmented Line

— Address

— Route

— Descriptive
Directions

— Gazetteer

— Direction
— Polygon

e Payload Items

From T. John Kim, 2002

e The Service
— Routing
— Avoiding Traffic
— Tourism
— Regional Attractions
— Event Handling
— Maps and Backdrops
— Guidance
— Preference

e Service Providers



| ssues Regarding LBS

- Use of LBS to support primary data capture in space and
time -- by whom, for what purpose, and why?

-What new industries will emerge from LBS, and where?
[E.g., new tools for visualization and analysig|

-What new forms of social / economic behavior are
enabled? [Will surveillance uses undermine some current activity
patterns or allow others?|

-What will be the implications of such behavior on
regional development and on the social capital of places?

- Privacy, ethical, and security i1ssues?
-Isthis an instance of ‘radical technology’ ?

See www.csiss.org/events/meetings/l ocati on-based/



Social Science Research Challenges?

Determine the extent to which mobility (the consumption of distance)
IS Intrinsic to human society

Conceptualize, measure, and model the social and cultural context of
|CT and transport innovation -- e.q., accessibility, equity

Document and interpret behavioral responses to new space-adjusting
technologies

Seek to understand how these behavioral responses impact on patterns
and processes of regional and local space economies, equity, social
cohesion, quality of life, and sustainable environments — and related
structural changes in societies and economies

Seek to understand how new technologies are socially constructed and
embedded in the distribution of authority, power, and opportunity —
e.g., what isLBS in terms of how it is socially constructed?

Explore challenges arising to the dominant paradigms:
— Questioning the Desirability of Mobility

— Exploring possible benefits of space-time divergence, and space-time
decompression

— Providing personal autonomy over when and where to be tracked



Policy I'ssuesand M easures

Facilitating constructive uses of new
Information and communication
technologies to enhance accessibility

Protecting/respecting individual autonomy
over personal information and behavior

Protecting/respecting a minimum basic
economic and cultural autonomy for places,
regions, and nations

Protecting vulnerable environments and
populations from destructive uses of new
technologies
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