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Smart Home —

Intelligent e-Taiwan 4
Building Intelligent . M-El.wzn, '
u-Taiw

Community

Intelligent City

1.Scenario
Simulation

2.Comfort Control
3.Safe Environment

4.Info Access &
Communications

1.Security Entrance

9-Housekeeping /1T Systems 2 Oi?/l:\teerr/n\;isitor
Facilities 2.Security/Rescue ’ dentification RS-
6. Control Platform Systems Systems 1.1CT Infrastructure
2.City Control/Management Center

for Smart Home 3.Healthcare Systems 3.Courier Processin

; € 3.Intelligent Transportation System
4.Energy Saving Systems Systems 4.CrimegPreventio‘r)1 Systems ’
5.Premises Distribution 4 Waste Collection / 5 e-Gov Services

Systems Recycling Service . .
6.System Integration Lc Ao 6.Intelligent City Control Platform

7.Facility Managemen
Center for Resi

7.Smart Home
Appliances
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Top 10 Strategic Technology Trends

2011
1. Cloud Computing

2. Mobile Applications &
Media Tablets

3. Next-Generation Analytics
4. Social Analytics

5. Social Communication &
Collaboration

6. Video

7. Context-Aware Computing
8. Ubiquitous Computing

9. Storage Class Memory

10. Fabric Based
Infrastructure and Computers

1. Media Tablets and Beyond

2. Mobile-Centric
Applications and Interfaces

3. Contextual and Social
User Experience

4. Internet of Things

5. App Stores & Marketplace
6. Next-Generation Analytics
7. Big Data

8. In-Memory Computing

9. Extreme Low-Energy
Servers

10. Cloud Computing

2013

1. Mobile Device Battles

2. Mobile Applications &
HTML5

3. Personal Cloud
4. Internet of Things

5. Hybrid IT & Cloud
Computing

6. Strategic Big Data

7. Actionable Analytics

8. Mainstream In-Memory
Computing

9. Integrated Ecosystems

10. Enterprise App Stores
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Trends: Cloud and Device Symbiosis

»Cloud Device: Thin and Intelligent

Thin: Leave heavy computation/storage load to the Cloud
Intelligent:

> User interface: Natural User Interface, Multimodal User
Interface

» Context/environment sensitive
» Gathering information through sensors

» Balancing resources among sensing, computing, and
communications.

»Cloud Service: Elastic computing for computation and
storage

User Interface/User Experience: NLP, Image recognition
Context aware computing: E.g., LBS, personalization

Big Data Analytics SRR SR
) g CREDIT T
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Trends: Innovative Cloud Services

A Collected Mind: cloud service is becoming smarter because
there are more data gathering by sensors on cloud devices
& Intention understanding (recognize and act on intention)

Input: Sensors help devices adapt to the service/application scenes
and make interactions more easily and naturally

e E.g., motion and proximity sensors is used to automatically get
Into speech recognition mode (Google Voice Search)

e E.g., audio sensor (microphone) is used as motion sensor (The
SixthSense project)

& Web meets World: Fusion of data sets across virtual and physical worlds
Augmented Reality : E.g., Wikitude, You R Here

Augments the physical world around us with digital information
e E.g., The SixthSense project

Bio/health applications: E.g., the wireless medical sensors can help
users to record vital signs 24/7/365
CREDIT Py
L SR EECE
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Mobile Cloud Services

» Examples: Google Auto-Drive Car

» Using video cameras, radar sensors and a laser range finder to
“see” other traffic, as well as detailed maps to navigate the road
ahead — which is all pulled from Google’s data centers.
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SENSING SEEING INTERACTING

Local content & Augmented reality Ul Connection manager
service discovery Map, 3D, in building navigation

9:24 AM
46°00’N, 8°57'E  Piazza Riforma Lugano
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KNOWS LEARNS DISCOVERS FILTERS
You and what is What you like Things relevant Out the

around you to you irrelevant
Massive scale computations (billions of simultaneous transactions) needed to
mash up personal data, preferences, real world data, and device capability
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Mobile Health Assistance Device

¢ Withings — Blood Pressure Monitor
e Integrated with iOS devices

» Wireless Pacemaker
— Awireless, cloud-connected device

o Keep measurements history designed to simplify the programming of
e Share the results for greater pacemakers.
control — Facilitate access to electronic medical

records during pacemaker procedures

— |t enables nurses to operate equipment
with real-time remote support from doctors
and technicians. p——r

. l—‘;%,;g.
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http://www.withings.com/

http://medgadget.com/2011/09/wireless-pacemaker-programming-device-
unveiled-at-usc-body-computing-conference.html G i
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Table Type Computer Sommeliers

» The embedded into the table computer
(SUR40) reads the bar-code on the bottom of
the bottle, retrieves the wine data from its
database, compares it with the information
from a cloud network and presents it to the
customer.

T kR ST
PR
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Key Issues of Cloud Services

& Security and Trustworthiness

& Service Availability
e Single cloud might break down

& Data Lock-In
e Data might be abducted by single cloud

& Data Transfer Bottlenecks
o Data transmission will be limited by single cloud

CREDIT
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® Population: In 2050 70% of the population will live In
cities. Today more than 50%

® Energy: Cities consume high amounts of energy.
About 75%

® CO2 & Environment: 80% of emissions of greenhouse
gases are generated In cities

® Connectivity: In 2020, expect more than 50 billion
connected devices

® Mobility: The transportation sector Is expected to
grow more than any other in 2020

—> it’s necessary to transform of local government
model: sustainability, efficiency, service improvement

CREDIT Source:nemational Energy Agency
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Smart Mobility

Services focused on decreasing city
traffic density and citizen driving times,
and optimizing public services routes.

City Economy

Services focused on
modernizing how city
businesses are performing
and enabling city growth

Smart City Model of Telefonica

a Fleet Management ﬁ Smart Building :
@ EV Infrastructure %Elec. Smart Meter/Grid Energy & Environment

ﬁWater Smart Meter
1 Smart Urban Lighting

Smart Parking
g Traffic management
[ Intelligent Transpo
Community biki

\ Services to reduce energy consumption

\ (electricity, oil and gas, water, efc.), to

" better manage waste or to improve
environment indicators.

SMART CITY

PLATFORM o\ .

= NFC e board \ City Management

¥5 Services . , .
Data Collection & SCOp Center | Services focused on modernizing

Analysis public administration through IT
and mobile solutions to better

\ allocate city resources, prioritize

City maintenance

M2M Transactions Open Data

ﬁ e-Tourism B O ot o-Vote o _a* INvestments thanks to an integrated
Secu I'Ity Learning view of the Cit)/.
Connected _ connected universities,
Retailer & e-Health Virtual hosting, sfart
compyithg

© Video surveillance

f Tele-Health & Tele.Care
+ Hospital Capacity Tracking
J

:,'[l Emergency Management

Security & e-Health

Services focused either on crime prevention and prosecution
and health care system quality and efficiency.

Fire Detection

-

Center for k.



The “Smart City” concept

¥ P FIREBALL3 3 gt

a Smart City: not a reality but an urban development
strategy, and a mostly technology driven future vision

a Smart City Is about how citizens are shaping the city,
and how citizens are empowered to contribute to
urban development

a Smart City is an urban laboratory, an urban
“innovation ecology”, an accelerator and agent of
change

Center for Researchof E-lifeDigital Technology
LS EL 20 e L)



Barcelona Smart City Development

( * 22@net

* Barcactiva
e Tech park
¢ Urban Lab

Strategicplan

SMART

o Kiosks

¢ Internal gov
¢ Open data
¢ 3D projeq SMART

GOVERNA
NCE

ECONOMY

SMART
PEOPLE
* Municipal Police

¢ New incidentstools
¢ Intel environments

+ Cibernarium
e Citilab Cornella

J L

Smart city model:
Three pillars

& Ubiquitous
infrastructures

& Information from
sensors, open data,
and citizens

& Human capital, actors,
communities

SC Management

& Creation of networks of
actors, organisations,
departments

& Broadband network and
sensor data management

& Creation of proof of
concepts for systems and
applications

Challenges

& Demand for human
capital and skills

# VC funding for innovation
& Low global connectivity

& Development of triple
helix alliances

# Collaboration between
government departments




Smart citizens and Open Data —

Q Smart city — service
organisation in an

R -
Helsinki examples e SR R
Tell-on-the-Map — | Bl ding W\
map-based
Commentary tool,

Innovative environment

Q Exploiting available
Information

Q ldea incubators use city
data — Apps4Finland
competition

Q Open interfaces are an
Important step in the

development of
the City’s systems

enabling a dialogue
between citizens
and city

Apps4Finland
competition —
Helsinki

Public Transport
Visualised

Service Map:
open information
channel about
offices and
services

- B . . - @
. 2 § e Krouurssesstl
k. (e Revih
PRR— B AN b e :
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o ) 5
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o SRR - Lereniscai vermail C3
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Center for Research of E-lifeDigital Technology
LS EL 20 e L)




essons Learned from FIREBALL Project (1)

a Smart city is more an urban strategy than an urban
reality. Smart cities will appear through numerous
bottom-up initiatives besides some strategic planning,
and infrastructure development.

Q Top-down planning and bottom-up initiatives should
complement each other. City hall is sometimes
dominant. Dilemmas of citizen engagement.

Q Widespread use of pilots Is preparing cities for initiative,
experiment and learning

Q Districts, neighborhoods, and clusters are fundamental
elements of smart city strategy, because the city is a
system of systems, and cities co-exist within cities.

CREDIT

earch of E-life Digital
Bl £ E MR P o



essons Learned from FIREBALL Project (2)

Q A smart city strategy involves all actors, organizations,
communities, R&D, NGOs, clusters, and authorities. The
partnership strategy should achieve a common vision,
flagship projects, collaboration and synergy.

Q Major challenges for successful smart city strategies
deal with skills, creativities, user-driven innovation,
entrepreneurship, VC funding, and management of intra-
government rivalries.

Q Lack of evidence on impact and effectiveness of smart
city strategies.
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the world before social media...

LinkedIn Pinterest

foursquare

Instagram \.\ =
R




TP

Multi-channel customer
sentiment and experience a
analysis

Detect life-threatening
conditions at hospitals in
time to intervene

==

Predict weather patterns to plan
optimal wind turbine usage, and
4 optimize capital expenditure on
asset placement

.
5

Make risk decisions based on
real-time transactional data

Identify criminals, networks,
R 4 : and threats from disparate
BRI © 5EE =N # | video, audio, and data feeds
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Big Data#®: @ : Wal-Mart/Microsoft

& Wal-Mart
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Big Data# i : in T B R

% When people use smart phones, the
biomedical signal are recorded simultaneously

& may include sensors of temperature, Galvanic
skin response (GSR), pulse, respiration, etc.

& The signal could be transmitted to the cloud
and processed anywhere.

& The analysis results may indicate the
occurrence of flu, accidents, sudden events or
activities.
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Big Data#h i : City-wide Surveillance

& Cloud and Web 2.0 based

e Dynamic allocation of computing/storage resources
& Multimodal User Interface

e Browser based Ul

o Integrate with geographical information

o Intelligent search
& Intelligent Video analytics

e including moving object type classification, car color classification, license plate
information, etc.

& BAG infrastructure enabled ubiquitous yideo access
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Big Data: Volume, Variety, Velocity, Veracity
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Big Datasivg B &

l,’)f«%l&]ﬂﬂ‘ iTeit p & = R

& PR E IR P-R A

& Social media% social network PR 72 2-i# 4 %

& Intelligent analyticsF s p j#r = 3%

s loTZ 2 &2 R* X3|E4R

& T (TEF L 5B —;El'rﬂb"‘fﬂ:ﬁi‘%'

>4 i@ f%;4-data-rich but insight-poor« 7 &
CREDIT
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Big Datah¥ 4 3 jis

& Data Acquisition, Recording & Maintenance

& Information Extraction, Cleaning &
annotation

& Data Integration, Aggregation, and
Representation

& Query Processing, Data Modeling, and
Analysis

% Interpretation

Center for Research of E-lifeDigital Technology
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Key challenges

& Data heterogeneity and incompleteness

& Scale & scalability

& Timeliness

& Human collaboration through crowd-sourcing
% Privacy & Security

& New & efficient architectures and technologies
& Lack of skills

% Risk of ‘standards’ proliferation

Center for Researchof E-lifeDigital Technology 4 4
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Attributes of Wearable Computing Solution

* Voice / gesture
Hands-Free SOl

« 3" party apps | |

«  API partners Development

* Low power
Always-On consumption

«  Accessories Platform Instant wake
. ) _ *+ Background
working /
sensing
g "\ + GPS
* Less distracting .
when receiving Attention' EnVironment . gc;cn:.-l(:‘;)smeter
alotin Getting e | -Aware 2 B P
reminders / \ - g
= s/ == -~ + Microphone
HIESSRG0S v ' » Other Sensors
«~ Wi-Fi
Connected + 3G/4G
» Bluetooth
K P c B y ° NFC Source: MIT, KPCB.
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SmartWig (Sony)
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Microsoft Mood Bra

& Microsoft & 117 = 7 0 7 (Mood

Bra) - ’7,11}&,?]@4 o

s HiEeTRAH (EKG) » p %
@ﬁﬁ@*&ﬂ%%%»kﬁx
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Reference:

. _ e _mi ftsI ", {
http://techorange.com/2013/12/24/sonys-smartwig-and-microsofts=Rage msmmw«.

\ "”!SEypld -as-you-think/

(B HZRIE : Microsoft's research on the Smartbra)
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ThermOn

& A system that dynamically applies warm or cold
stimuli, synchronized to music, to users

\'

Normal Calming Exc?ting

Figure 1. Concept of ThermOn.
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Figure 1. Three scenarios of operating with NailDisplay. (a) NailDisplay
allows users to select small targets precisely with their fingertips becom-
ing transparent. (b) NailDisplay helps users learn imaginary interface
and reassure a function (e.g., play music) when their memory of the in-
terface becomes unclear. (¢) Users can switch to the next music selection
by swiping their fingers rightward with NailDisplay.
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