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ﬁ Smart City Opportunities

By 2050, 70% of the world’s population is projected to be urban.
e Will have 29 Megacity where more than 10 millions people live in.
 Densely populated cities face several challenges, such as transportation,

safety, pollution, health-care... etc.

Key Challenges As faced by All Cities

«  Growth
Percentage of urban population and agglomerations by class size, * Population growth
2025 e Economic growth

- » Competition
e Cities competing for investment and
talented workforce
e Citizen expectations for a high quality
: of life
~» Sustainability and Efficiency
' * Transportation
* Local pollution and carbon reduction

Percentage Urban 2 i ¢ i tar etS

[ ]o2s% City Population - ) i . g .

— - R - ® tsemon . : i e Limitation of natural resources

E o = i * Public transportation efficacy
e

Aging infrastructure
e Often beyond its intended life span

Reference: ABB, 2016 Source: UN, IEEE .



o Internet of Things (IOT) Market Trend

Increasing Cost Effective, Connected Things and
Objects within cities
e Gartner’s Prediction - Internet of things : 15 Billions or
1 Trillion things connected by 2020

e |IDC’s Prediction: 2020 28 Billions loT Units

Millions of loT Units Installed

00 28,111 LI The 2014 loT TAM
31.7% of total units will be USD 731B in
25,000 8,285 installed in 2014

AP out of

rising to USD 2,297B globally

36.0% in 2020
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An loT based ITS: Toward Intelligent Taiwan _ _
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Key Successful Factors of IOT enabled

P et e

Smart City Applications

| Standards

& Solutions

Business &

Application ; G 9
Scenarios » Users’ Needs Technology and
& Users e Pgin Points Mature Standard
Requirements | |
- I Successful e
. omplete an
| Affordable Price |OT Cost Effective
| And Spendin :
s e Services OT Solution
S A d— T
.~ Business model " Continuous Innovative
| & Maintenance Content & Operation
i Model ) Service Upgrade | /1. /- |

__________________________________________________________________

Smart City Value Chain and Ecosystem

Successful 10T services= function of (User behavior ~ Service/Content -
Solutions ~ Devices ~ Network ~ Business Model ~ Operation Model) 5
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ﬁ IoT Derives New Business Models

e Shared and
Collaboration based  Innovation will last long
Services ; . * From new tech to new
. TUsage, vs nnovation services
" Ownership | '-

« [ Collaboration ; vs.
" Competition |
« [Sharing ; vs " Trade

Tech

Co-Creation

» Platform integrates cross
domain assets to form
Services

» Architecture (like Fog)
extends the capability of
platform and of smart
city

* Devices may take small,
but data will go big

Co-creation with strategical partners to achieve greatest value.
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NI City Serves an Open Innovation Lab

e C(City area as an Open Innovation Lab for pilot trial to accelerate the growth of smart
city and to encourage the innovative technology or service/applications.

e Service providers or start-ups have the chance to verify their proposed
solutions/technologies, while Gov./citizens may change their prospection about the
future of smart city.

vvv. .i,
xamples of Copenhagen
P P g

City of Copenhagen

6’.‘3“’ f’ S, ,_,u.'{ - ..\
g P e SN
ﬁ/ - -z,. '(‘ %

/‘

Copenllagen’

Street lab is in the city center, where people can
test new solutions under real urban conditions.
So far they have tested solutions such as smart
parking, care of urban nature, waste
management and measurement of air quality.

Energy Block, located in Copenhagen's north-west quarter, is
a testing area for sustainable solutions based on
decentralized energy and blockchain technology. It aims to
investigate and demonstrate the potential of the use of
renewable energy sources in the real urban environment.
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7= Successful Case & SEED

Data-Driven Energy Efficiency ™ r/ror

U.S Department of Energy (DoE) initiated The Standard Energy Efficiency Data (SEED) Platform™ is an
open source software application that fills a major market need for data-driven energy efficiency
program design and implementation. The SEED Platform enables streamlining of complex building
data and allows users to share selected data with partners or make it publicly available.

SEED Platform Benefits:

Standard Energy Efficiency Data (SEED) is:

Open Source Platform

A Database
— » Low cost for local government to use
« Building owners, governments, or other « Set up in a matter of minutes
entities can use SEED to store building = Security and backup/redundancy in place

energy performance data according to a Flexible Input Mechanisms

common, extensible taxonomy _ -
Portfolio Manager web services

Spreadsheet upload
A Data Transfer Mechanism AP IR ot

« SEED includes a standard API which a data Direct entry through web forms in future

owner can use to share selected data with Common between jurisdictions

third parties.

P 8 . Comparison of approaches & shared learning
- - Sharing of resources & analysis approaches
An Analysis Platform - 3 party creation of standardized apps

« SEED provides a standard structure for

building energy data to support a variety of S

analyses. ok e & | Data Sources |
« As an open-source publicly-documented ' Database Built | °£,§,“ .

database, 3" parties can build applications -‘_é’}:xm:;d - . f _’;A"""s""‘ i

for SEED to utilize data in new ways.
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Green Button
Download

111 Consumer Empowerment
My Data «

Green Button

Smart Disclosure Policy ( by U.S Office of Management and Budget)

B the Obama Administration has focused on the “smart disclosure” of data—the act of making data
more readily available and directly useful to consumers in the marketplace.

B Smart Disclosure enables to build comprehensive data privacy mechanism and to integrate open
data and my data to create profound business opportunity of big data. ‘

Smart Disclosure and Consumer Decision ( by U.S Office of Management and Budget)

* s aninnovative new tool designed to empower consumers make better informed decisions and
benefit from new products and services powered by data.

e allow to expanding access to data in machine-readable formats so that innovators can create
interactive services and tools that allow consumers to make important choices in sectors such as

health care, education, finance, energy, transportation, and telecommunications. t

Green Button is initiated by U.S DoE in January 2012, a secure way to get your energy usage
information electronically

B Today, more than 60 million households and businesses can use Green Button to access their own
energy usage data from their electric utility(58+), and a growing set of companies are offering
products, services, and applications(65+) that use Green Button data.
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o Summary 1: Need to have in-depth
III [ ) [ ] [ ) [ )
collaboration with Cities

* To tackle the city’s problems, increase city’s efficiency & to improve living quality
(citizen centric) and increase city competitiveness.

Provide urban services focused on citizens' experience.
e Support/encourage citizens' participation.

Smart City Operating Governance Framework

S Ve

City Operations Context

City Environment

Efficiency

Information Citizen Centric

S o

Measurements and Key Performance Indicators

Source: Gartner, 2016; k-smartcity.kr
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Summary2 : Smart City Requires Combination of Vertical
and Horizontal technology/systems

Integration of different technology into a strategic approach to sustainability,

citizen well-being and economic development.

Connecting city's vertical systems to become a large-scale Smart City loT/IoE

System.
Smart City Reference Architecture by FIWARE

Smart City Governance Services

A — [~] sl
({’%ﬁ" XX ,OI (2] ol
A GO0000 | |

CEP rules Big Data KPls Advanced Operation

& actions Algorithms monitoring Data Maps Dashboards Extended CKAN
f . = = = E 3 ™\ v ™
City

City Context Information Management layer (Orion Context Broker)

Open Data Portal

'y Data Marketplace
(supporting Right- Q:? E (Data Economy
time Datasets) support)

Citizen claim
* location
* citizen id
« description

Framework

2
(]
>
%‘;8
;O
2 <
3 S
=
e

NGSI| Agent Framework

NGSI loT NGSI NGSI NGSI NGSI NGSI
Agent Agent Agent Agent ma Agent Agent

Traffic Smart CRM Social
Control Parking netwoks B
o= E = "ﬁ"

Vertical solutions Other information sources Source: FIWARE
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11X Summary 3: Making Sense of Data

e Smarter cities of all sizes are capitalizing on new technologies and insights to transform
their systems, operations and service delivery, which sees transformative possibilities in
using big data and analytics for deeper insights.

* Open data provides free of charge information, which gives citizens or private-sectors
opportunities to create innovative service or applications.

e According to Mckinsey Global institute analysis, Open data (public information and
share data from private source) can help unlock $3 trillion to S5 trillion in economic

value annually across areas such as energy, transportation, education, health-care.....
London Datastore:

City Open Data Platform

r 10:02:03
eData Availability EL3%: e e
by R ET T - e
HEOE ROETCEY] PRS-

* Receives over 30,000

> Data s the King t 17 visits a month
eData Accessibility & * 450+ transport app

+ Toarier Trsomrcx Lonoca o
‘ i ‘ APicture Of Me When | Was BakerlooLine #Thethings Charles Tayior  #fiHasMyway Joanna Lumisy Sergo h as b een cre ate d

[oEROE RO Rarmos  Ruperthurdoth  Embakment

>> ACCESS is the Queen e " using open data

)

7iCo S8ty Clmate trgets hap//LCoMATYMOR via
oty

Source: Mckinsey Global Institute analysis, City Data Exchange Market

https://data.london.gov.uk/ . 2018 © Institute for Information Industry
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il Taiwan’s Internet of Things (IOT)
Development Strategies

Taiwan Official IOT Development Strategies
Concluded by 2011 10T Strategic Review Board (SRB) Meeting (Oct. 2011)

v ¥

(1) Technology & Industry Development (2) Field Application & Promotion

1. Core Technology Research/Development and IPR
Development
2. Influence International Standards

Disaster Smart
Prevention/Relief Transportation

Distribution
and Logistics

-~ L
N
-~ L

Verifying Killer 10T Applications
Building Taiwan as a Global and
Asia-leading 10T Innovation Center

ting Large-scale IOT System Inte
Companies
in 2 Major Trial Fields
h;' 2018 © Institute for Information Industry




P Taiwan is great for Smart City
- Collaboration and Trials

A densely populated country facing urgent challenges to use new
technologies to solve mobility, environmental and safety issues | ivinag 1 ‘

e Constantly promoting PPPP-based initiatives in the area of IOT LIVINng €18
based Applications

61\
3\?)0\0?2\“
Mobile Penetration: 127% of the population (‘16) ,('?. S\““\
29.7M subscribers @‘0‘?/}00
Internet Penetration: 83.8% of the population o0 D &
%, I
19.7M subscribers %, S~
. i ¢ /cé C'D,;g
Population: 23,464,787 persons (‘16) Upp, 253
Uy
S B
Island Land Area: 36,175 km2 =) 2
&L —
=
Population density 649 persons/km2

GNI (Gross National Income) per capita: USS$ 22,598 (‘15)

Strong Industrial Clusters 3Cindustry

Semiconductor & IC design

15 B 2018 © Institute for Information Industry




ifix Strategy : Solution Field Trials to
New Market Development

Topology Internationalization: Integrate the industry, academy, and research

units to collaborate in international application field export

~.
~~.
S~
~..
~
S
.

_ Enter the international
S . markets as a leader

S O
Other
Demonstrative Field \i\n\ Markets

Emerging Markets Demonstration of

Taiwan's Strength

*iChip/iDevice
*iSystem
eiService
eiPlatform
eiSoftware

Emerging Market

Technical

Rooted in Taiwan, Take Two-pronged Approaches, to Support
Compete in Global Markets
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T III's Operation & Business Focus

" * Founded 1979, HQ in Taipei
* Government sponsored NPO

e 1800+ personnel
(/A

* Goals:

- Development of Taiwan’s ICT industry
- promotion of information society in Taiwan

N 1\/

Industry Promotion ICT

Industry

R y

Government Think Tank Information
i | QSociety
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2014
C )//r{” reer

lII's R&D Awards

2017 — Remote Master
Smart Glass Solutions
2015 - Smart Energy
Solution

2016— Smart
Glasses Guides

2013— BestLink
2012— RFID-MF

2014 SS Shapewear
2012 Interactive
InMedia

Bus info stop
18
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Smart System Institute (SSI)
ICT/IoT Core Competence

/A i Traffic Info. :
Augm:\%%ql[iggallty Common Platform Demand Side Management (DSM) A
- Advance Traffic Hybrid Sensor
Aﬁ%?ﬁfr']vge Signal System Network Management
3D Mobile Advanced Metering
Graphic Mapping Telematics & Infrastructure (AMI)
Precise Positioning Connected Cars LED Smart Lighting
and Navigation :
PLC  Zigbee
Public Transit on YEMS
N RGIENE IoT Systems 4
and Services
4 SDN & NFV Multi-screen )
LTE Interaction
Small Cell Network Communication Smart Handheld Android
Management & Wearable Smart TV Auto-testing
Spectrum _ Middleware
Sharin Device :
? Management - Y AF]r]L_dro[d e
IB TV Platform Light-weig
B4G./SG System
Essential IPR MTC
EpC FC Smart 3D Multimedia
" v HetNet Guidance )
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n Taiwan’s Involvement in Related Standards

G

A CLOBAL INITIATIVE

lEEE scc42 ETS’ Sto?:ards
®IEEE 1 sportation IS <™

s T

.
INTERNATIONAL

© s

ITS COOPERATION

Taiwan’s Standardization
TAICS TCS: Internet of Vehicles (IoV 20
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111 International Collaboration and
Relationship

aaaaaaaaaaaaaa

TOYOTA
INFOTECHNOL
CENTER, U.S.A

SORBONNE UNIVERSIT

S'I 0T Technology |
Development

— Talent exchange, visiting with
USC, Columbia, MIT, etc.

— Standards / Alliance:
OpenADR, OpenFog, NIST

__Smart city

2018 © Institute for Information Industry



ﬁ IoT Platform

e Edge to cloud integration ready
Product e Provide standard methods to connect machines, data,

Description b Au
e Analytical insights to optimize industrial infrastructure

& operations

[ Features ] [Partnership} I, Advantech, ADLINK. NEXCOM., ITRI

 |oT Data management
» Application & Service management
» Device Management

loT System Management

* Anal ytl Cal for |ndU$ry Application and Service | Data Management Device
« Edge to connect machines/devices MMLEW—JMML—J “Rvent

loT App. Services

Analytic for Data Model Event Rule & Analysis Device rd Party
Indus Management Tools | Model Editor Management Tools JS.TC| T,

Application
Layer

Middleware Subscription and Service Charging Group Endi
* Accounti ng & Chargl ng Layer Notification Accountin Management || Registration || Security || =nIine
loT Infrastructure
HBRSELSS) Spark ‘s‘ﬁ«"fﬂadﬂﬂﬂ
l Network - loT cion:.nicaﬁo‘:,t
Layer Network Service Exposure omm;;:':: O:I a:;;‘geme Service Triggering

loT Gateway Management

SL:;ZT | CoAP |
ﬂﬁ aQE'E ‘i Iﬂumgeib ARDUINO @
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P Business Models and Ecosystem
1 of IOT Platform - EI-PaaS

EI-PaaS Platform is a cloud-based IoT platform jointly developed between IIl and Adantech and enables
enterprise to save platform developing time and aims to deliver IoT SaaS Enabling cloud platform for
industrial connected devices and system integration application for vertical domain field such as Smart
Manufacturing, Smart Retail, Smart Logistic, Smart PCB, Smart Hand Tools in order to satisfy the
industry needs in the area of intelligent device, digitalized data and manufacturing visualization

FY107 FY108/FY109
Technology Development |
Conn;ei‘c;e[;:la?aevice | Visible Data PIatfotm operation | ' pata analytics and AI‘:dvan.ced
Management Operation | maintenance N ~ Function
L support ‘ ' Appllca.tlon | (Machine Learning)
Security Device Autormati L /Service Data Analytic | Visible
‘ management ‘ . o AUtomatic 1| - Management Istble No server
" Visible DataJ | testing Complex EventJ Data
Data L)L\ Billing Services . Engine ~ Automatic
.\ Management J > N L 9 J/ .\ /\( Deployment )

. AlIPRO
Application iRetail

enterprise iBuilding

Advantech Im pe|eX

iFactory
Developer

Developer

Advantech
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111 Smart Communication:
III NB-IOT Open Lab

=N i\

- NB-IoT eNB

SCEF

Yo
u

—— I CSGN

Sanjole "
B Amarisoft :
- E e B <

A2|muth IIIUE emulator TMSOO

T 000000081 PP02% fwn

UE:

Hwawei -
Qualcomm -
Intel ~
Amarisoft

IP service

Partners: Aalto University in Finland
Services:
III NB-IoT eNB & CSGN

Tester equipment: Sanjole * R&S -

Amarisoft - Commercial UEs - TM500 -

‘5‘)’““ ITT UE emulator
) AT B So=d Inter-operable system test: Tput -
Smart home (electrlc/water/gas meters) ° latency..
Smart parking * Smart city + Smart Sensor and application development

building * Agriculture/environment
monitor + Wearable devices etc..



Smart Energy

11 [OT enabled Energy Management System

e |Integrated support for a variety of IOT devices

e Remote monitoring & control of appliances
e Data analytics and intelligent decision support

{ Customers J

« 7-11 Chain Stores

Optical Company : Auo Optronics
Daikin, Hitachi

Burkina Faso, Africa: Solar Power
Monitoring and Maintenance .
Czech Republic: Hl?h School Solar Power

etc. Management System

g ol
.-\\

Srrarus
s

Strtaus
Green loT Platform Developers

:i'.
i - D :
L) Ectuary iFamily In-Light
hygrgmetcoz SerESROcrontroller Industry Energy Hosehold Energy Intelligent Lighting
CO sensor Management Solution Management Solution ~Management Solution
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ﬁ Smart Energy
Demand Response Management System( DRMS)

e OpenADR 2.0 Certified DRMS
e Taiwan’s 1st ADR Field Trial

e Support for Direct Load Control (DLC) and Demand Bidding

Kill 1505!:

Kill 200KW 2

Partners J |
{ G ... §

« Taiwan Power Company

Avail: 1T50KW

« Domestic ESCOs b e
Local Uni " (DDCC/ FDCC)
[ J
Ofa niversities | - ...
« Fujitsu (Japan), etc. — 5 ¢
e — i O
e e - T T C— CT—
- ”ﬂ_ A s ﬁ‘, o - . o) W puai: 7oory
N {!"Q“ ) s v D = AR o soqrl
e —al (L O -y e | m
ou v EEEEN — %
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11 Smart Wearable:
Smart Glass Solution- Remote Master
s D
Product
Description
Q

[ Features }

 Dynamic Object Tracking
» Provide the accuracy remote annotation.
» Response Time < 170 ms/frame, Accuracy > 94%

e Image Synchronization Technology

» Calibrate the screen overlap

Technological
Innovation

[ Partnership }

e Jorjin
e China Steel Corporation
 Formosa




ﬁ Smart Transportation:
V2M Motorcycle Safety System

 Enhanced driving safety via two-wheeler V2X
Product

Description

» Accurate diagnosis and analysis thru real-time data analytics
 ECO friendliness by various supporting services

[ Features J Communicating with or thru RSU to enhance
driving safety

» Check motorcycle conditions
and analyze rider’s behavior
regularly.

« Utilize UHF band beacons to
inform surrounding vehicles to
prevent car accidents.

e Support integrated & highly
secured communications to
enable "talks" to rider’s

smartphone and cloud services.
[ Partnership }

e SYM e Sanldet « NEXCOM
e ensoul e ALPHA

+ Rider’s assistant G

. V2Xsystem =

* Riding record a8
-

« Radar
- Environment sensor (UV,
pm2.5, temperature .., )

o]
Loy
]
<
&
<=

I « Motorcycle Status Sensor l
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5G URLLC and International Collaboration
H2020 Clear5G

Converged wireless access for reliable 5G MTC for factories of tHature

Objective: Design, develop, validate, and

demonstrate an integrated convergent
wireless network for Machine Type and
Mission Critical Communication (MTC/MCC)
services for Factories of the Future (FoF)

|:| C,
SIGFOX LgRa. 555.15.4 %)

ite i)
{23! {;s
PHY PHY PHY
MAC MAC MAC
Network Network Network

Legacy Factory

Converged Control and Management

Converged Wireless Access

c,
sicrox LORa 555.15.4 %-)

D

Lte o)

\\\

et

L
\“—ﬁ 4 O 5 A R, T 5% O itk ) 7, (7 ‘\l ¢
; , -t T
\ 1 v
1 . &
\-_’
J/’ '

PHY Layer Enhancements

MAC Layer Enhancements

Network Enhancements

18

Clear5G Factory

Implementation

Evaluation

Design

Application Scenarios:

e Distributed Machine
Data Communication

e Moving Object
Communication

Security
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i Summary: The 3" Wave Transformation

ITS Domain Co- ICT /loT
Requirements Creation Technology
o olutions

Traffic Demand Fleet Mixed 2-Wheller Autonomous
Management Response Managemen  Traffic Safety Driving
A Trgsit A Pregtion A A
| | | | | |
| | | | || |
| | | | | |

Business Platform

Internet of Things (10T)
Cloud/Data Platform (PaaS)

Communication Network for Different Service Requirements
Coverage, Massive, Low Latency, Reliable, Ultra Reliable, Hybrid, .....

Referen
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Thank You

Chen, Chien-Hsiang

Smart System Institute (SSI)
Institute for Information Industry
cch@iii.org.tw
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