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About the paper

* A chapterin:

— Book: Handbook of Ambient Intelligence
and Smart Environments, Springer
— Collects each aspect of ambient
intelligence and smart environments
e visual information capture

¢ human/computer interaction HANDBOOK OF
* multi-agent systems AMBIENT
* network use of sensor data INTELLIGENCE

. AND SMART

S . ENVIRONMENTS
— A wide range of applications across the

world
— Amazon: $229
— Free access from library




Primary idea

* Introduce four ubiquitous
computing projects in Korea
— Challenges
— Solutions

Ubiquitous computing projects

* 2. Intelligent Service Robot
e 3. U-Health Projects

e 4. Ubiquitous Sensor Network (USN)
Technology for Nation-wide Monitoring

12/6/2011



Ubiquitous Computing Network (UCN)

Long-term: begun in 2003, last for 10 years

* Government support: $139.5 million
* Vision:
— “realization of Ubiquitous Smart Space for life
care”
e Ubiquitous Smart Space (USS):

— technological architecture of knowledge-based u-
society

Ublqwtous Computlng Network

“ Developi of Smart Space and System Solutions for well-being Life
| 2003-2005: $34m | | 2006-2008: $36M | 2009-2012: $60M |
2step 3[;5:;[)
S System Solutions
Technologies
= .

Home / Building Shopping, Health, Public... u-City

http://ucn.re.kr/en_company/?p url=en_company ¢
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USS architecture

U-Space

Service Layer
Community
Cooperation
Layer
Community = Gemi Rontime
Computi Coniaxt S L i o R Conngurston) i ameoment s Resourse
M|dd‘l,eware Dcaten] Management Management
Layer
Community o .
Networking Community Adaptation
Layer
Community Network Control & Management
Personal Area Sensor, Blue-tooth,
Scale-free uPAN UWB, Etc. WLAN I/F (802.xx)

* As of 2007 it delivered:

489 papers,

235 patents(domestic and overseas),
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Ubiquitous computing projects

e 1. Ubiquitous Computing Network (UCN)

e 3. U-Health Projects

e 4. Ubiquitous Sensor Network (USN)
Technology for Nation-wide Monitoring

Intelligent Service Robot

e Goal: “produce household service robots with
which we can live together”

e 10 year period, 3 stages

e Stage 1:
— securing core technology
— Building foundation e.g.

10
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Intelligent Service Robot

* What s it?

Interacts with human and environment

Provides services by sensors and manipulators

Adapts to changing environment

Increases quality of services over time

Asynchronously interacts with various elements(distributed
system)

Consists of multiple components to provide computing power
for real-time requirement

* Any challenges?
— Overwhelming complexity requires proper organization
* Key technology: intelligence integration technology
— Ease complexity of integrating components
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Task & Knowledge Management
Framework

¢ Diverse functionalities:

— Recognition, speech understanding, manipulation,
expression, navigation, reasoning, decision
making, planning, etc.

e The most important lesson learned:
— significance of the framework to handle

12
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performing time-consuming
deliberative computations

Task Manager (TM)

reactive plan execution mechanism |§

reactive feedback control mechanism I 3

Task manager (TM)

* provides abstract control

interface to the Control [ Task Manager

Components in the
sequencing layer

start
stop
suspend
resume

® notify
® query

14

12/6/2011



Knowle

e provides a
consistent and
unified data
abstraction for

dge manager (KM)

| What is blackboard? |

Blackboard

e
components.

assert

retract

\::i::: Ezzzcri.ba
unsubscribe

™, KM, SA
Services

2

Service Agent
* Send

Service Agent

provides data abstraction by the
explicit domain model and
control abstraction by agent-
level interaction using an agent
communication language

g * Query
&

Domain Model

Control Control ‘ KS
Component Component |
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T-Rot bartender robot

http://youtu.be/YiBeN8wyMJY
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Simulator
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Ubiquitous computing projects

e 1. Ubiquitous Computing Network (UCN)

e 2. Intelligent Service Robot

e 4. Ubiquitous Sensor Network (USN)
Technology for Nation-wide Monitoring
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U-health

* Provide health care and services anytime and
anywhere.

Space Extension
Ey

H
H .
le Spac
Work Place Mobile Space
{Home
Long Term 4
Care Ho: '

Provider Extension _
T

Communication Health Serwce‘_f);iensnon

ersonalized

==~ _Cooperation Promotio
Health ~~=Z _p‘._‘“'° e
Management T =a_“leaith = Disease™ _o--" Disease
Organization Home Care Disease Manag,

Traditional
Healthcare

’
24 Hours ¢
/

S
Time Extension

\
\
1, Healthy
s Citizen
‘\
) 20
Consumer Extension

12/6/2011

10



Why U-Health?

* Medical expenditure is
surging
— Health insurance
reimbursements for the elder
« 2000: 18%
* 2006: 26.8%
¢ Diabetes:

— 2000: $168 M
— 2005: 5280 M

* Medical demand is increasing
* Good telecom Infrastructure

Medical Demands Increasein Korea

e 147
108
—
1.33 days
2000 2006

—e—annual autpatient visits per people

—m—annaul days of hospitalization per people

Households access to broadband Internet in selected

OECD countries
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Why U-Health?

Households with broadband access, 2010 or latest available year
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* 1998-2007, 54 projects related to u-health in

Korea

U-Health Projects

* 5 of them described in the paper
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Wearable computer-based health

* Real-time monitoring:
heart rate, respiration
rate, motion

» Cost: $140,000 per T-

shirt

monitoring service
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Mobile diabetes monitoring service

* Dat
: Feaegback Guardian Feedback
GuardigarService

Customer Center

Data/Results
R D,B Ca“ CBnlir

Measuring fears] ., —
Glucose Level Healthcare Information H Hospital

rl

\ i Medical Doctor
Analyzing Data 3
And Feedback V3

= / i
Emergency g‘ Emergency
Direct Counsel
Mobile Diabetes Management System_ Healthpia Co., Ltd.
25

Mobile diabetes monitoring service

Test Result

On the WEB |

Recorded BS

May 20¢h 17:01
110 mg/ar.

& Before Meal
O After Meal
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RFID-based u-drug information sharing
system pilot project

e Audit the entire process from
manufacture and logistics to
consumption in hospitals by
RFID technology.

* Facilitate transparent and
efficient drug logistics

* Manage medicine history,
guarantee genuine products

* Prevent adverse drug events?

27

Busan City u-healthcare project for public
emergency and home healthcare service

» administer medication
» disease care

settled I """" g4 ‘ patient ’
nurse P ——

guidgnﬁgg //_" \zmer symptoms

/ automatic * » enter symptoms , ,
transmission ‘ . ‘
computer < remole Cm————————————
ideo edical » real-time analysis / feedback
communlcallon) equlpmem » real-time life management / feedback
» video consultation
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U-Emergency

u-Emergency service of Busan City
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Ubiquitous computing projects

e 1. Ubiquitous Computing Network (UCN)
e 2. Intelligent Service Robot

e 3. U-Health Projects
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Ubiquitous Sensor Network (USN)
Technology for Nation-wide Monitoring

* Goal: a new paradigm to manage Wireless Sensor
Networks

* Propose: IP based Ubiquitous Sensor Network (IP-USN)

e 8 goals:
¢ Scalability: handle a large number and high density of sensors
* Limited power consumption
¢ Memory and processing limitations
¢ Limited bandwidth consumption
¢ Adaptability: adjust to network change
* Fault tolerant
* Responsiveness
* Low cost for each sensor node
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LNMP architecture

[, y—

SNMPPe't':m(
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Personal opinions

e Good examples on ubiquitous computing
e Extending domain knowledge

e Based on network infrastructure

e Some projects are not described clearly,
without references
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