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Bridging the Divide Between Existing Real Time Urban Use Data Resources & Architecture Professionals
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Existing Gaps In Precedent Smart City Research

Social — Cultural Interrelations

The digital, smart, or intelligent are all slippery terms used interchangeably to discuss the convergence of technology and the physical
environment of urban cities. Digital Cities, Smart Phones, and Intelligent Buildings are a few of the examples of the results of semantic
compounding achieved with these root terms.

(Hollands, Will The Real Smart City Please Stand Up, 2008)

The application of burgeoning internet communication technology has been exalted as panacea to the malaise plaguing cities and the
process of city making; yet the fruits of the internet technology sector have yielded results only to the most developed and
computerized economies. On the other hand, the Internet blue chips, online shopping and nanosecond email have failed to cure
century old malaises, viz. illiteracy, poverty and unemployment

(Rao, Bridging digital divide: Efforts in India, 2005)

Virtual — Physical Spaces

Architects of the twenty first century will still shape, arrange, and connect spaces (both real and virtual) to satisfy human needs;
increasingly confronted by practical choices between providing for bodily presence and relying on telepresence they will find new ways
to accommodate human needs in a matrix of digital telecommunication systems and reorganized circulation and transportation
patterns

(Mitchell, City of Bits: Space, Place, and the Infobahn, 1995)

Commodity — Information Economics

Globally data and computing networks are replacing human capital networks at a rapid rate. New, potentially polarizing, economies
ruled by informatics, and driven by emergent “spatial and informational flows” accessed via digital technologies are reshaping our
conception of both physical space and time within our urban environments.

(Castells, The education of city planners in the information age, 1997/1998)

Industrial - Smart Stewardship

Ubiquitously present telecommunications networks, smart machines, and intelligent buildings combine with water supply and waste
removal, energy distribution, and transportation systems to create wherever, whenever, globally interlinked world. The old social fabric
tied together by enforced commonalities of location and schedule — no longer coheres. What shall replace it

(Mitchell, E-Topia: Urban Life, Jim - But Not As We Know It, 1999)



Precedent Backgrounds Engaged in Smart City Research

Combining technologies to
enable a new generation of
intelligent cities and urban
development
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Research Question

Can the real time data produced, in perpetuity, by emerging environmental sensor technologies be harnessed to increase
the quantity of topical urban data resources available to practicing architectural professionals engaged in the stewardship of
contemporary cities and developing urban regions?

Real Time Urban Use Data Architectural Practice & Research
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Triangulated Research Approach

Critical Evaluation of Peer Reviewed Literature

- Immediacy of Smart City development + Exploitable gaps in precedent research
- Precedent links between architecture and Smart City development
- Case study examples engaged in urban data acquisition via environmental sensing

Analysis of Contemporary Environmental Sensor Technology

- Sensor Typology
- Accessibility

- Adaptability

- Applicability

- Etc.

Survey of Engaged Professionals

- Current extent of practical engagement between architectural professionals and Smart City initiatives.

- Data sharing protocolsin current Smart City initiatives
- Typology of current Smart City initiatives
- Goals and Outcomes of current Smart City initiatives

- Etc.
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Critical Literature Review

Common Linkages

Issue: Smart City Architecture

Social Justice Digital Divide Agency

Tectonics Smart Materials Craft

Ecology Smart Growth Sustainability

Urban Data Real Time Sensing Cartography/Archeology

How we distribute our activities along these new technology enabled space and time dimensions will provide a powerful
guide for digital places; where we choose to go for face to face activities, how much work can be done remotely mediated by
computer access, and how does this impact the design of place?

(Horan, Digital Places: Building Our City of Bits, 2000)

Case Study Precedents
Selection Criteria: Smart City — Opportunistic Sensing — Environmental Sensors — Open Data — Internet Access

Global Snapshot of Smart City penetration: Smart City Regions Selected For Critical Examination
New York Verona Smart City Santander Spain Lubeck Germany
Chicago Yokohama Smart City Belgrade Serbia Guilford United Kingdom
Detroit Songdo International Business District Chicago lllinois Masdar Abu Dhabi
San Diego Smart Santander

Miami Malta SmartCity business park

Boston India

Autstin Australia

Smart City Vienna Smart City Malaga

Aarhus Smart City Lyon Smart City

Amsterdam Smart City  Kochi Smart City business park

Cairo Smart Village Edinborough

Dubai Smart City Dubai Internet City

Seoul Hong Kong

London Tel Aviv

Screen Capture of Environmental Sensing Device Locations In Santander Spain



Available Sensor Typologies
Atmospherics
Temperature
LPG
Humidity
Nitrogen dioxide - NO2
Oxygen - 02
Alcohol derivates

Acoustics /Optics
Noise sensor
Sonograph
Luminescence

Energy

Radiation

Current

Linear Displacement

Accessibility
Hardware
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Air pollutants — :
Atmospheric pressure
Ozone-03

Carbon dioxide - CO2
Hydrocarbons - VOC

Hydrology
Moisture
Liquid Level
Liquid Flow

Presence
Motion
Dendrometer
Pressure

Software

Quality of Shipment Conditions Water Quality
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Survey of Engaged Professionals

Interview Questionnaire

Interview Questionnaire Thirteen Questions Total Delivered Via Email

Personal : Validation of Professional
Background and Subject Expertise.

Entity: Validation of Entity Typology
and Engagement with Architecture +
Planning Entities.

Sensors: Validation of Sensor
Deployments, Typology, Initiative
Goals, and Outcomes.
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Urban Data: Validation of Sharing and
Application of Acquired Data.

Alternatives: lllumination of Alternative
Sensor and Data Applications, and
Typologies.

Interview Sources (snapshot)
Selection Criteria: Individuals and entities currently or recently engaged in Smart City initiatives involving Environmental Sensing
deployments.

Architectural Entity: Commercial Entity Academic Entity Civic Entity
Foster+Partners IBM NYU City of Chicago
Arup Siemens MIT City of New York
Burro Happhold Cisco Columbia City of Detroit
HOK Arduino University of Chicago City of San Diego

Kohn Pedersen Fox General Electric Rice City of Baltimore



Research Outcomes

R/

*»  Hypothesis #01: Architecture professionals are not currently engaging with emerging real time urban use data resources

Literature Review Survey Of Engaged Professionals
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s Hypothesis #02: Real time urban use data is available to architectural and planning professionals
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s Hypothesis #03: Real time urban use data is accessible and applicable to architectural and planning professionals
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Research Conclusions

The real time data produced, in perpetuity, by emerging environmental sensor technologies can be harnessed to increase
the quantity of topical urban data resources available to practicing architectural professionals engaged in the stewardship of
contemporary cities and developing urban regions.
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Research Conclusions

(Limitations)

Engineering vs. Architectural

Opportunistic Sensing U.S.
Penetration Professionals
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Research Conclusions
(Areas For Further Investigation)

Urban Data Management & Transparency

Personal Privacy Personal Security
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