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.. Ubiquitous Sensor Network

B Everywhere, everything with RFID tags e o
B Sensing ID and environmental informatione
B Real-time monitoring & control via network e

Structural Health Pollution Surveillance |
Monitoring T L
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=TT USN Vision & Objectives

"B

Realize U-Life
| By applying RFID/USN Technology

@ Secure State-of-the-Art U-Life Technology by 2007
* Occupy 5% of world RFID/USN market
» Key technology development for U-life

® Realize U-Life by 2010

» Occupy 7% ($53.7 million) of world RFID/USN mark

Apply to traffic, medicine,
environment, logistics,
etc. for better life
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— Organization for Promoting USN

Research Institutes ﬁ

[ USN Strategic Committee

Forum
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( Universities : Auto-ID Labs Korea / ITRC )

¥ USN Strategic Committee : CEO association from industry, university,
research institute, and government, chaired by minister of MIC
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T U-City/U-Province Project
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= Sangam digital media center
(2001~2010)
= Pusan centum city

= Jeju Telematics Testbed
(2004~2006)
= Gwangju FTTH Pilot Project

* Yongin Heungduck area (2005~2008)

(2004 ~ 2008)
U-Songdo(2002~2020)
U-Paju[2005~2009)
U-Jeju

U-Gwangju
U-Chunbook(2004~2010)

<Others>
= RFID/USN pilot project
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Om U-City Project :
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Songdo Special

Songdo District

| - Planned population of

250,000

. 53 square kilometers
| - International affairs,

knowledge-based industry,
R&D center, center of
RFID/USN development

- Ubiquitous City with

RFID/USN applied

international
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. Public Ubiquitous Sensor Networks

E g — Nationwide Infrastructure
g S|

= Extend current local
sensor networks to public

= Sensor Information
Sharing
Road, Bridge
Meteorological
« Gas, Oil pipes
« Environmental
Monitoring
« Port/Airport
« Etc.

= Standardization
=« Sensor ID, profile
= Management
=« Network protocols
« Etc.
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y lg\ Local ization ility and ility (for new g ions of nodes) ility (dead nodes, whichever reason)

L e ICU/SNR ANTS Platform
g Evolvability in Public Sensor Networks

= Sensor networks will populate the world as
the present Internet does

= Facing a deeply dynamic Future. We need
evolvability:

= Adapt to new environments and appllcatlons

= Support of present tendencies and able to evolve
according to market inng '
future

3 H d Adaptability (different nodes for different requirements),Modularity & scalability (component based), Upgradability & dependability (fault-tolerant dynamic
/)\—,r ardaware upgrades), adaptability (by allowing HW and SW updates)

'\6;‘&} O t' t Adaptability (different nodes for different requirements), Modularity & scalability (component based), Upgradability & dependability (fault-tolerant dynamic
pe ral |ng SyS em upgrades), adaptability (by allowing HW and SW updates)

: Scalabili ith number of micro or macro nodes ), Interoperability (providing easy access to gatewa
Network Architecture AT ' L R SR

H H Scalabili ‘with number of nodes) adaptability & dependabili to new or dead nodes and moving nodes or sub-networks)
Communication Protocols Ui ina YR (o B ” J

‘
Gé
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S ecu I‘Ity Adaptability (new trust values on il ing traffic) ility & modularity (new security option at applications level) dependability (activity

alues for dead nodes)
EE] ==
/\?’—‘ ’ - \, Synchronization Scalability & adaptability (for new HPLs or LPNs)

Interoperability (to other networks through BOSS), adaptability & dependability (delivering context data through a secondary context overly network),
ConteXt AWareneSS scalability (not dependent on size of network)
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ANTS Hardware/Software Platform

T
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Power Management

7 ANTS-PM 7

Localization

ANTS-PLDL

Synchronization

7 7 ANTS - CSync

Security

ANTS-TSF 7 ANTS-TSR : ANTS-CKM

7 Inter-Thread Communication

7 Thread Synchronization 7

7 Thread Scheduler 7
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ANTS Pilot Project - Haroobang
DNl (Aug. 22, 2005 - Oct.31, 2006)

'KOREN (KOrea advanced REsearch Network)

IPv6 LASST:E BN
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MW@ ANTS Pilot Project — Haroobang

J for Disaster management & U-tor .-}

Field Test in Halla Mountain (1950m high)
— Jeju Island
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MW@ ANTS Pilot Project — Haroobang

Bl for Disaster management & U-tor i~

Test Site in Cheju University in Jeju Island

15 (Jan. 5, 2006)



B Auto-ID Labs Research Focus

N

A B‘:.Si”t?ss’ Fundamentally New Business Processes
plgr:\(;choré: (Payment, Leasing, Quality Mgmt, Factory Design,
y Brand Protection, Grey Markets, Counterfeiting, etc)

Security

Networking & System Architecture vs. Infrastructure

Software (EPC Sensor Network, NFC, Apps- versus Event-Servers)
RF & Chip From Class 1 to Class 5
Design (Memory, Semi-active, Active, Sensors, Wireless)

Basic Research Deployment
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@ EPC Tag Classification

EPC Tag Class

Tag Class Capabilities

Class O

Read only, (l.e., the EPC number is encoded onto the tag during
manufacture and can be read by a reader, not written to)

Class 1

Read, write once (l.e., tags are manufactured without the EPC
number which can be encoded onto the tag later in the field

Class 2

Read / write / Higher functionality

Class 3

Class 2 capabilities plus a power source to provide increased
range and/or advanced functionality, e.g., sensors

Class 4

Class 3 capabilities plus active communication and the ability to
communicate with other tags

Class 5

Class 4 capabilities plus the ability to communication with passive
tags as well
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g EPC Sensor Network Components

ons Partner EPCgiobai Subscriber
Interface

EPCIS Accessing
gl — Application

Bl = EPCglobal Core Services EPColobal Subscriber
Subscriber EPCIS ONS Manager
Authentication Discovery Root Number EPCIS Accessin Local
¥ ¥ ¥ fatine service)
(TED) (TBD) ONS I'face

KW S .

repository
W EPCIS provides decision point to react sensor data

give commands to Sensor Tag actuator throughout backward
communication channel

B Sensor data filtering & aggregation according to type, effective
distance, periods, threshold, unit
B Sensor data accumulating (average, reliability)

B Sensor Event manipulation, Sensor Tag Selection
Sensor data Smoothing

m Translate complex sensor data query from IS to Sensor Tag specific
query/operation to inject into BS

m Sensor ldentification Memory for Sensor data reading
and sensor operation air interface

B |ink sensor data with corresponding master data to change it to Cpriemal I
- . bypass for EPCIS
valuable information real-rive Repository
B Store and maintain updated sensor data with the help of EPCIS “pudh”

“Pull” or “Pudmode §
EPCIS Query Interface

1

EPCIS Capture Interface

t

EPCIS Capturing
Application

f

¢

Fittering & Collection
(“RFD Middleware™)

!

Reader Protocol

1

T

&

Filtering & Collection (ALE) Interface

RFID Reader [—*

“Pull’or “Push”mode

B sensor Network Discovery service
provides linkage to specific servers
which have sensor network
information

B sensor data translator
Enables heterogeneous sensors to
be interoperable

m Reader management
Provides sensor network
management using other network
protocols (SNMP, UPnP, OSGi)

— Reader
Management
Readar g
Waragernant
Irterface

Tag Protocol (UHF Gen 2, Class 0, Class 1)

B Sensor Tag, Active Sensor Tag, Active Sensor Tag Network

=

:: RFID Tag I
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g Summary

= RFID & Sensor Network is a key enabling technology for
building Ubiquitous Life

= In Korea, we put lots of efforts into building “ubiquitous sensor
networks”

= We need a:
= Complete & Standard architecture
= Flexible and adaptable
= Prepared for the future
« for Public and EPC Sensor Networks

19



