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Motivation

U Today, half of the world population and the 80 %
of European citizens live in cities

U The total population expected to double by 2050

Percentage of Population Living in Urban Areas by Region, 1950-2050.
Source: UN World Urbanization Prospects, 2007.
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Smart Cities

startuphootcamp
Smart City & Living

Chart 1.1 Annual Smart City Technology Investment by Region, Asia Pacific: 2014-2023

Global smart cities market size and forecast, 2011 — 2019 (USD billion)
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Urban Plannlng & Development
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Problem Statement
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Problem Statement

U Road Modality
U Occupancy Patterns

Time consuming

No real-time ability
Many employees
Difficult for big areas
Difficult for 24/7

Do To Po To Do I»

Counting but not tracking
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Capital Bikeshare - 2012 Q1
casual users - average bikes in use per hour,

Internet of Things (loT i
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Solution(?): Technology
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Overview of available Technigues
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Technology

Inductance Loop

Typical Applications

Permanent counts

Bicyclists only

Strengths

Accurate when properly installed
and configured
Uses traditional motor vehicle

counting technology

Overview of available Technigues

Weaknesses

Capable of counting bicyclists only

Requires saw cuts in existing pavement or pre-formed loops
in new pavement construction

May have higher error with groups

sensor/pressure mats

Typically unpaved trails
or paths

distinguish bicyclists and pedestrians

Magnetometer Permanent counts May be possible to use existing motor | Commercially-available, off-the-shelf products for counting
Bicyclists only vehicle sensors bicyclists are limited
May have higher error with groups
Pressure Permanent counts Some equipment may be able to Expensive/disruptive for installation unller asphalt or

concrete pavement

Seismic sensor

Short-term counts on

unpaved trails

Equipment is hidden from view

Commercially-available, off-the-shelf products for counting

are limited

Radar sensor

Short-term or permanent
counts Bicyclists and

pedestrians combined

Capable of counting bicyclists in

dedicated bike lanes or bikeways

Commercially-available off-the-shelf products for counting

are limited

Video Imaging —
Automated

Short-term or
permanent counts
Bicyclists and

pedestrians separately

Potential accuracy in dense,

high-traffic areas

Typically more expensive for exclusive installations

Algorithm development still maturing

Infrared — Active

Short-term or
permanent counts
Bicyclists and

pedestrians combined

Relatively portable

Low profile, unobtrusive appearance

Cannot distinguish between bicyclists and pedestriansfunless

combined with another bicycle detection technology
Very difficult to use for bike lanes and shared lanes May

have higher error with groups
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Overview of available Technigues
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Solution(?): Technology (Wi -Fi monitoring )

& !'[.‘;‘_§ \
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Why this method?

Global number of public hotspots from 2009 to 2015 (in millions) Smartphones, mobile PCs, tablets and
t ] L}
t mobile routers with a cellular connection

= ; 650 milion mobile PCs,
300 million mobile PCs, tablets and mobile

tablets and mobile
router subscriptions

router subscriptions

2.7 billion smartphone
subscriptions

Number of hotspats in million

2010 2011 2012 2093 2014 2015 2016 2017 2018 2019 2020

2009 2010 2011 2012* 2013* 2014+ 2015*

. Mobile PCs, tablets and mobile router subscriptions
Source:: Additional Information . Smanphone aubscriptlons

Informa Worldwide; 2009 to 2011
© Statista 2015
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Why this method?

U More free Wi-Fi networks, more smartphonesA More reliable outcomes

U No need for extra system placement (extra cost)

ua Ability to count but also to Afoll o
U Ability to have real-time data and thus real-time system

U No need for data access request (like GPS providers)
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Summary

Alncrease of citizens and vehicles number

ANeed for better monitoring and taking advance of space (Smart Cities)

ANeed for information/meta -data: Road modality, occupancy patterns

A Old-fashioned ways of collection

A Rapid improve of technology
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Research Question -Challenge

What kind of road moaality and occupancy patterns can be recognized by Wi-Fi
monitoring sensors in a city area in order to support
thei Smairitt yo concept ?
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Sub -guestions

U What is the influence of the Wi -Fi monitoring setup?

U What are the performance parameters of Wi-Fi monitoring and how we can measure them?

U What kind of movement patterns can be recognized by the Wi-Fi monitoring system?

U What is the road modality in the researched area of Dordrecht during different times of day and month ?

U What kind of road modality can be recognized by the Wi-Fi monitoring system?

U What is occupancy pattern in the researched area of Dordrecht during different times of day and month ?

U Which occupancy patterns can be recognized by the WiFi monitoring system?

U Is it possible to identify the effect of the weather to the road modality?
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Applied Area

Municipality of Dordrect
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Why there?

Smart Security

Smart
Governance

Smart Healthcare

Smart Transportation /

Smart Water &
Sanitation

Smart
Infrastructure

Smart Energy

By 2050 the world will have undergone the largest and
fastest period of urban expansion in human history: The
urban population is estimated to double.

PROBLEMS

ottt Scarce Resources

million people

How to plan

3%91‘ . better cities?
§ Billion

Sustainable
Efficiency Development

Find out more at http://www. !shal.acanam

Published ? the Documentation Committee, Universiti Teknologi NARA (UiTM)
for GES2014, Kuala Lumpur, Malaysia
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Why there?

Rebuild the area - Smart Planning

Hotel Occupancy Rate by Week of Year (4 week moving average)

—2009  w——Median (2000-2007) w2013 2012

75%

70%

65% -

55%

50%

a5%

40%

Week of Year http://www.calculatedriskblog. .com/ Source: Smith Travel Research, HotelNewsNow.com
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Pre & Post Processing Tool
Evaluation of Planning
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Observation network
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Observation network
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=28 (| |Location of scanned device

U Fewer sensors in case of
most crowded streets study

an & -_‘-;::-;L g i

- —ﬂ‘T\r,aln-S"fatlon e

U Less sensors

U Separate study of each street
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2

Observatiqn network

m)san
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Zero-level test

Atheros AR5213A - IEEE 802.11b/g
50-200m*
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Zero-level test
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