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T‘(K ~ Whatis a Smart Cit

e There is no single consensus
definition of a smart city, but there p?};
is some agreement that a smart o=
city is one in which information
and communication technology
(ICT) facilitates improved insight
into and control over the various
systems that affect the lives of
residents.

Picture from: http:/politic365.com/2017/09/01/smart-citi quire-smart-pl;
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A smart city is an urban development
vision to integrate information and

communication technology (ICT) and
Internet of Things (IoT) technology in a
secure fashion to manage a city's assets.

To be fully “smart,” a city must be “connected.”
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Smart City:

Software

Cloud Computing
Edge Computing
Automation
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Technologies and Challenges

Kincho H. Law, Stanford University

Jerome P. Lynch, University of Michigan

ccording to the United Nations, the worid's
population residing in urban areas has dra-

matically grown from 30% (751 million) in

to support the development of new industries, to spur
a stronger economy, to maintain a sustainable envi-
5 . <

Itis repor there are now over 1000 smart city

.2 billion) in 2018; this ikely to
continue unabated with estimates putting 68% (6.9
billion) of the world's population in urban centers
by 2050." Urbanized cities reap their economies of
scale to become centers of innovation that concen-
trate social, economic, and political power.2 Popu-
lation growth also leads to many complex urban
challenges, 3 . wast

projects under construction worldwide.* The pilot
smart city program in China, for example, has grown
from 90 cities in 2012 to over 500 cities today In
the USS., government agencies have also initiated a
number of high-profile smart city projects centered
on renewable energy, energy efficiency, waste and

generation, high water and energy demands, air and
noise pollution, unequal access to health care, hous-
ing and education, and wealth inequity. To address
the grand challenges brought about by urbaniza-
tion, “smart city” has become a ubiquitous concept
for sustaining urban and economic growth while
addressing the environmental and so
ated by that growth.

While numerous articles and reports have been
written about smart cities, a universal definition
of what constitutes a smart city has yet to emerge
with widespread consensus.* A common theme to
most definitions is the utilization of information and
communication technologies (ICT) as an enabler to
support city development, enhance urban services,
and increase stakehokder access to information
Using this theme as a defining element, smart cities

i the world. y
ICT to drive technological innovat

quickly
investment:

on,
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water and mobiity,
community resilience. agriculture, and manufactur-
ing.5 A recent survey suggests that over 100 U.S. cit-
les are now actively engaged in smart city projects.®
Cities, big and smal, are racing to become smart and
sustainable, often showcasing their smart city vision
and investment priorities on their official websites to
attract citizens and businesses.

The market opportunity for smart city solutions
s undoubtedly huge but equally complex. All forms.
of digital technologies are being hyped for all sorts
of smart city projects: examples include networking

fiber opti (e

eras, LIDAR), virtual/augmented reality, autonomy
(e autonomous vehicles, drones, robotics), cloud
services (e.g. analytics). and financing (e.g. block
chain).” Digitally connected, a smart city combines
a diverse set of data from the built environment and
people to pinpoint city needs, to develop strategies
to efficiently manage assets and resources, and to

city projects is forecasted to grow to $158 billion by
20228 Global enthusiasm for smart cities has led
some to even estimate the market potential reaching
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Smart City
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%ﬁpge of Deployments

Cities across the world are deploying
technology to gather data trying to become
cleaner, reduce traffic, and improve urban
life. Starting with energy management, to
disaster preparedness, to public safety, to
parking spot assistance, to paying bills
online, to facilitate emergency vehicle
movement, and much more.
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A smart traffic crossing sensitive to traffic volume

Synchronized traffic lights for smooth flow

Emergency vehicle priority access
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e Connected vehicles and travelers will be able to share data
with all sorts of equipment, and be able to procure mobility
as a service, whenever wherever.
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" The system allows buses that are more than a minute behind schedule
to automatlcally receive priority at trafflc llghts
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Camera provides surveillance and
locates empty parking spaces
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Reduces the number of times a trash can needs to be emptied.
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Regular trash cans need to be emptied 1-3 times per day
= ' Smart ones only need to be emptied four times a week.
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Consumer household
storage battery
(Sony Energy Devices,
Store and forwai
(Hitachi,

Carwings Data Center
(Nissan Motor)

Integrated BEMS
(Toshiba)

Smart BEMS
(JGC, JGC Information Systems)

Smart BEMS
(Shimizu)

© Saifur Rahman

> \\« e+ :
ama, Japan Smart C\lty Demonstration

Apartments HEMS
(Daikyo Astage)

Detached houses HEMS
tsui Fudosan Residential,
Toshiba)

Recharging station
(JX Nippon Oil & Energy,
Tokyo Institute of Technology)

Charge/discharge EV
(Nissan Motor, Hitachi, Orix, Orix Auto)
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=0 [ Lighting loads
— r Plug loads

-. Sensors/power meters

=) Water meters
-.% PV & storage

=0 ~ Security camera
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smart village™

Power a Village, Empower Community
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A smart/connected city is a system of
interconnected systems including:
- Employment e Residences
- Health care e Energy
- Retail/entertainment  distribution

- Public services e Transportation

The system of systems is tied together
by information and communications
technologies (ICT) that transmit and
process data about all sorts of activities
within the city.
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smart village

Power a Village, Empower Community

Enables light after sunset
using solar micro-grids

Illuminates kitchens, schools
and clinics

Lets communities live cleaner,
safer, and more prosperous
lives

Stimulates local commerce
and builds new enterprises

Introducing
Technology

23

23
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Power a Village, Empower Community

Photo by Paula Bronstein

Expanding
Education

Creating a network of
engineers, entrepreneurs,
and practitioners

Facilitating ongoing learning
and mentorship for
continued success

Innovative Global Classroom

helps people around the
world access the internet
and educational resources

24
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IEEE Smart Village Success Story
Global Himalayan Expedition, India
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Founded in 1440 Illuminated with IEEE Smart Village in 2016
Global Himalayan Expedition
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" Locally Driven Initiatives
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Source: Grameen Shakti, Bangladesh
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Development of local technicians and
entrepreneurs at the grass-roots level:

To create local stakeholder for promoting,
installing and providing efficient after-sales
service of the technologies.

Local capacity development and creation
of green jobs:

Local entrepreneurs, especially women are
offered financial and technical assistance to
set-up a renewable energy technology
business.

© Saifur Rahman

Source: Grameen Shakti, Bangladesh
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Y Life Changing Experience
“The &Iéioﬁieré love coming to my shop, now that | have bright light . “They can
see what they are buying and what | have in stock. And they can watch

television and charge mobile phones. My sales have gone up by at least 50%.”

' Y

Source: Grameen Shakti, Bangladesh
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Source: Grameen Shakti, Bangladesh
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yact of Solar PV in Rural Communities

* Education

* Healthcare

* Retail Business
* Electricity

Some of the experience from the Smart Village can show
examples of social interactions which can be transferred
to the Smart City and help in community building

© Saifur Rahman 33
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A connected €ity village is one where all
relevant eity village systems— utilities,
transportation, employment, health care, public
safety, education, and others—are capable of
communicating with each other to allow
coordination and reduce waste.
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Thank you

Prof. Saifur Rahman (s.rahman@ieee.org)

© Saifur Rahman

35

35

10/24/21

18




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


