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Figure 1. Hype Cycle for Emerging Technologies, 2015
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Libelium Smart World

according to climate conditions and
unexpected events like accidents or

Electromagnetic Levels Yefficams P asse p a rt ou t

martphones Detectio

n P Detect iPhone and Android devices and in Measurement of the energy radiated H H
Alr Po"'Utlon general any device which works with Wifi or by cell stations and and WiFi routers Smart nghtlng
Control of CO, emissions of factories, pollution Bluetooth interfaces Intelligent and weather adaptive lighting

emitted by cars and toxic gases generated in
farms

in street lights

Traffic Congestion

Access control to restricted areas and detection Monitoring of vehicles and pedestrian
of pecple in non-authorized areas. affluence to optimize driving and walking
routes.

Forest Fire Detection

Monitoring of combustion gases and preemptive
fire conditions to define alert zones

Getting advices in the point of sale
according to customer habits, preferences,
presence of allergic components for them
or expiring dates.

Noise Urban Maps

Sound monitoring in bar areas and
centric zones in real time.

Distributed measurement of radiation levels
in nuclear power stations surroundings to
generate leakage alerts.

Wine Quality Enhancing
Monitoring soil moisture and trunk diameter
in vineyards to control the amount of sugar in
grapes and grapevine health

Offspring Care

Control of growing conditions of the offspring in
animal farms to ensure its survival and health

rtsmen Care

Vital signs monitoring in high performance
centers and fields

1ol 1R EAS Aammy Ay

Structural Health

Monitering of vibrations and material conditions
in buildings, bridges and historical monuments

Water Leakages

Detection of liquid presence outside tanks
and pressure variations along pipes.

Vehicle Auto-diagnosis

Waste Management

Detection of rubbish levels in containers
to optimize the trash collection routes.

Information collection from CanBus to
send real time alarms to emergencies
or provide advice to drivers.

(TSR | ORSE #RHMDA | HAIHOIX | 2%, $38S | 838

Smart Parking Item Location

Monitoring of parking spaces availability
in the city

Search of individual items in big surfaces
like warehouses or harbours.

Quality of Shipment Conditions Water Quality Golf Courses {
Study of water suitability in rivers and the Selective irrigation in dry zones to

PR it
sea for fauna and eligibility for drinkable reduce the water resources required in ll belllm
use. the green. www.libelium.com ol. t
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Monitoring of vibrations, strokes, container openings
or cold chain maintenance for insurance purposes.
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Driver behaviour analysis Road quality analysis Social media analysis

Road maintenance

Usage based insurance &
optimization

Channel optimization

Y
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Usage Based Insurance Road Maintenance Optimisation
Determine driving behavior Continuous road surface identification
Business case: S {‘/ —
* Insurance, car rental or car e r o A E
sharing companies can develop S o _/ L ‘E
new business models ‘ — i

» Pay-how-you-drive

Drive-Style clusters:

» Based on combined throttle
position, lateral acceleration, o
driving assistant intervention,
breaking habits, steering - 2 : : :
corrections, speed

Surface roughness
2nd Driver

. Lat: 4° 30' 58.2834"
Pothole detection ;.. 3516 15.1458"
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« Withings : Internet of Things, Cloud, and Big Data

Withings Health Mate

o | oo [
=5 = Ari Use former interface \
Dashboard ‘ Measurement table All my badges w i thi ngs
L X
Withings lortul I Health Cl d
Activity & sleep patterns g New Colorful Clips ea ou
$14,95
4 Week of 16-22 June 2014 » b Exclusivelycn
Withings.com
9 -y 70000 steps / week 14 % ( 8h of sleep / night 95 % Discover Clips!
- - - mme——
¢|1]z|3]a|s|e]7]|8|o|w|u|#*|1]z|3]4|s5]|6]7|8]9]|w|n Leaderboard edit

]
Tue 4 This week » b
Wed
T:: Less than 3 days remaining
Sat until Sunday 11:55 PM.
Sun

Inactive : Activity : soft [ @ B 8 intense Sleep: light © @ @ 0 B B deep Q Ari 10107
Challenge a friend

© Heart rate (bpm) + Oximetry +
Tuesday 0, Thursday
59 Jun 172014 98 fb Jun192014 Congrats! You've
11:50 PM spo2 11:13 PM got the badge
67.5 100 Quiet day
. - = On the June 19 2014 you
65 98 o = walked 4 000 steps in a
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Z) LoWPAN Soie

IPvE-based Low-power
Wireless Personal Area Network 2

W/ N
HealthKit  HomeKit

A ALLSEEN
» ALLIANCE

THREAD Y

GROUP

'I The global language
of business

. ®  OPEN : L
Google Brillo OS @ industrial infemet
Operating System for Internet of Things . }DI.PE;RI:IEIB C O N N E CT C O N S O R Tl U M

ARM mbed
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http://www.industrialinternetconsortium.org/

\ « Goal: build and prove a common architecture that
LELET

spans sensor to cloud, interoperates between

A IERES S ot o o] p o vendors, and works across industries

FOR VERTICAL INDUSTRIES . 2 Barcelona
16 - 18 SEPTEMBER 2015

Hosted by Fira Barcelona in partnership
GRAN VIA VENUE, BARCELONA \ with the Industrial Internet Consortium

REGISTER TODAY

Delivering new solutions and unlocking new
potential and value for industry

o Oliot
R


http://www.industrialinternetconsortium.org/
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$30B 92M $63B $27B

fuel cost saving vehicles with productivi roductivi
in aviation Internet improvement in im%rovemer%lin

industry connectivity on healthcare 0\
the road by 2016 rail industry

$66B 68% $90B

fuel cost saving decrease in crime reduction in
in gas powered fleets rates with video Cap X in oil & gas
surveillance exploration and
development

KAIST Source: Industrial Internet: Pushing the Boundaries (2012, Evans & Annuziata) : ® °|iol
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Industrial Internet in the Battlefield

Autonomy & UAVs
Sensor & Video Processing
Mission Computing
Avionics
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http://www.arduino.cc/en/Main/ArduinoBoardYun?from=
Main.ArduinoYUN

WiFi AR9331 Linux

BeagleBone Black

Ethernet

Prog, Micro USB

USB Host

http://www.flutterwireless.com/

https://www.microduino.cc/

KAIST
© Auto-ID Lab Korea / KAIST
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My simulation - Cooja: The Contiki Network Simulator

Eile Simulation Motes Tools Settings Help

=J Metwork =B | =) Simulation control (—J@)xJ|

View Zoom Run Speed limit

start Pause Step Reload

Time: 00:07.737
Speed: 40.76%

Project Brillo

=J Mote output @@@7

File Edit View

Time ms | Mote | Message ]

Jsmartphone. . .

GET IN TOUCH

1270 ID:32 MAC 00:12:74:20... * f

1275 ID:23 IPv6 addresses: ... om to a“ your connec1
1279 ID:32  CSMA ContikiMac, .. -

1282 I0:23 fem0::212:7417i... seamlessly with each

[vliclori

Serateh

|
|
|
1285 ID:32 Tentative Link-...
1298 ID:32 Starting ‘Unica... |
1308 ID:32 IPVG addresses: ... i
1314 I0:32  feB0::212:7420:... |¥ |
i
|
|

®

Pi Store

http://www.contiki-os.org/

. - 1
e http://raspbian.org/ W — [
Device Management = -
Bootstrap, Security, FOTA #
O m & o= @

O I e https://www.spark.io/

MIST httDS//m bed.o ra/ © Auto-ID Lab Korea / KAIST ; 2“0!
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» IPv6 over Low power Wireless Personal Area Networks (6LoWPAN)
« Asetof Internet standards defined by IETF, which is a promising network technology for THINGs in the 10T
« Enables IP communications over resource-limited and low-power wireless networks (IEEE 802.15.4, Bluetooth Low Energy,

etc.)
PG

* |ETF 6Lo, Roll, CoRE, Dice, and 6man Working Groups

1) LoWPAN

IPvé-based Low-power
Wireless Personal Area Networks

@ Application Application Layer
IwTCP APP | CoAP | IETF CoRE
/ DICE WG
DTLS |
‘_r R E D IwWIPVv6 IWICMPVv6 Adaptation Layer |
Adaptation Layer Transport Layer
GROUP IEEE 802.15.3/11/15 PHY/MAC TRN TCcP | | UDP | IETF
- J
-
: IETF 6 MAN
o= freesca'e NET Network Layer(IPvé) RPL WG /
ROLL WG
Adaptation Layer
9 X Header Neighbor | Transmission | IETF
Adaptation Compression Discovery 6lo /
- & A P 6TISCH WG
= outing uto-conf.
SILICON LABS
MAC /PHY IEEE
........ PHY/LNK IEEE 802. 15.4 || Bluetooth | Power Line | / Bluetooth
See L ) Low Energy Comm. SIG

KAIST
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eclipse.org

http://iot.eclipse.org/

Open Ecosystem loT

)

AUTO ID LABS

’----------------------s

l' Third Party Ecosystem
1 Open loT application $ $
! framework and runtimes

-

ﬂ

B4
Open loT communication
protocols
a m

Internet of
Things

I Open loT 1
o= IO

\----------------------'

9 Copynght (c) 2014 Eclipse Foundation, licensed under the EPL-1.0

© Auto-ID Lab Korea / KAIST
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/

N T In 1999, the Internet of Things" was first

| .otfosiness coined by Kevin Ashton who cofounded
the Auto-ID Center(Labs) at the MIT

-

The global language of business
QVERALL BENEFIT: Improving efficiency & visibility in supply and demand chains

G51 SOLUTIONS 8 SERVICES USING G51 STANDARDS
Solutions: POS / Invento Mn::?um / Asset Management / Collaborative Planning / Traceability
Services: Global (GSMF, GEPIR, Reg Training and Accreditation) & Local (e.q. Certification, Implementation, Training)

. Countries with a

GS1 Member
AUTO-ID LABS

Organisation
1 a Countries served on a
direct basis from GS1
Global Office (Brussels)
The environment
for global data
synchronisation
Standardised, reliable More accurate, immediate
data for effective and cost-effective
business transactions visibility of information
GS1 Identification Keys (e.g. GTIN, GLN, 55CC, GRAI, GIAI, GSRN, EPC) & Attribute Data (e.qg. Best Before Date)

o Oliot
-

KAI ST © Auto-ID Lab Korea / KAIST |
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Auto-ID Labs

* The Auto-ID Labs are an independent network of currently six academic research labs that research and develop new
technologies for revolutionizing global commerce and providing previously un-realizable consumer benefits.

http://autoidlabs.org

- EPCglobal "

AUTD-ID CENTER
I

Partnership betwean 100 global firms,

including founders:

+ Uniform Code Council
+ EAN International

= Procter and Gamble

+ Gillette

Research Partner

@e
Research

The global language
of business

Global:

= Standards Development

= Adoption

+ Brand Management and Marketing

+ Policies (Privacy, Intellectual Property)

— EPCglobal €°

Local:

+ Market Development

+ Implementation Support
» Member Communication
* Member Support

= Training and Education

Continued
Research

—

AUTO-ID LABS
|

Commercialization

RESEARCH DIRECTORS

>

PROF. SANJAY SARMA PROF. DUNCAN MCFARLANE ASS.-PROF. ALEXANDER ILIC
JASSACHUSETTS INSTITUTE OF TECHNOLOGY UNIVERSITY OF CAMBRIDGE z

( e Masaoch ETH )
Business Processes IV RS o Keio Universiey famnmene T e Zoren
icati BB UNIVERSITY OF
\and Applications M P CAMBRIDGE ¥am University of St.Gallen y
( \
Software and Network I Ees™ o0 Keio University KAIST
— R —
PROF. HAO ﬂN"N PR?T’.){?‘N’LM}‘J?AI PROF. DAEYPUNG KIM \_ Y,
R M. chi s
2 PEE EER e NI & KAIST
| J

Slide 22
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Jepartment of Health & Human Services

Are you ready for changes

U.S. Food and Drug Administration ' SEwReH

Protecting and Promoting Your Health

Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products

to food labelling?

. but we're here to help.

Medical Devices - 3 ~ : -
= ol

Home © Medical Devices © Device Advice: Comprehensive Regulatory Assistance @ Unique Device Identification Time is running out for compllance
Unique Device Identification {UDI)

Unigue Device |dentification: Get e-mail updates

UDI Rule and GUDID Guidance

Benefits of Unigue Device Identification

i Dates for UDI Reguirement:

Accredited Issuing Agencies

Device Atvics

mprehensive
Regulatory Assistance

Unigue Device ldentification

Official Journal of the European Union 22.11.2011

FDA UDI Help Desk

Global UDI Database (GUDID)

UDI Rule and GUDID Guidance

The Food and Drug Administration (FODA) has released
afinal rule requiring that most medical devices

REGULATION (EU) No 1169/2011 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 25 October 2011

distributed inthe United States carry a unigue device
identifier, or UDI. It also applies to certain combination
products that contain devices and to devices licensed
under the Publie Health Service (PHS) Act e.gy., donor
sereening assays)

AUDI systemn has the potential to improve the quality of
information in medical device adverse event repons,
which will help the FDA identify product problems more
quickly, better target recalls and improve patient safety,
In developing the proposed UDI system, the FDA
worked clogely with industry, the clinical community and
patient and consumer groups, and conducted four pilot
studies,

AUDI is a unigue numeric or alphanumeric code that
consists oftwo pants:

a device identifier (DI), a mandatory, fixed portion of 2
UDI thatidentifies the labeler and the specific version
or model of a device, and

a production identifier (P1), a conditional, variable

CompuHyper GlobalMed®
Ultra Implantable ™

Ficttious Medical Devica
2.25 mm x 8 mm

useaw
0300101
o ie

B
(] 1zmisers

Fictitious examale of what 2 unique devioe identifer (DY would look 1tk
o 2 wedioal deviee Jabel. The label coniains information about the
fprduct name, its expiration ate, refererce and fot numbers, mamufacturer

imforration, har code, and detils about the e (View laer iage )

on the provision of food information to consumers, amending Regulations (EC) No 1924/2006 and
(EC) No 19252006 of the European Parliament and of the Council, and repealing Commission

Directive 87/250(EEC, Council Directive 90[496/EEC, Commission Directive

1999/10/EC,

Directive 2000{13/EC of the European Parliament and of the Council, Commission Directives

Food Safety Modernization Act
(FSMA) was signed on January 4,
2011and aims to ensure the U.S. food
supply is safe by shifting the focus
from responding to contamination to

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE
EUROPEAN UNION,

2002(67(EC and 2008/5/EC and Commission Regulation (EC) No 608/2004
(Text with EEA relevance)

According to Regulation (EC) No 178/2002 of the
European Parliament and of the Council of 28 January
2002 laying down the general principles and
requirements of food law, establishing the European
Food Safety Authority and laying down procedures in

portion of a UDI that identifies one or more of the Y 1 _

matters of food safety (¥} it is a general principle of
food law to provide a basis for consumers to make
informed choices in relation to food they consume and

to prevent any practices that may mislead the consumer.

Having regard to the Treaty on the Functioning of the European
Union, and in particular Article 114 thereof,

preventing it

GUDID Attributes and Device Label

ol _[Comptuper GlobalMed®|

o = e
=
= |

DJH Medical, Inc.
Big Painfull Syringe ®

AN

m U.S. Food and Drug Administration

Protecting and Promoting Your Health

Exp Date
April 18, 2013
Serial No
45443G

Vaccines, Blood & Bioiogics | Animai & veterinary | cosmetics

Camien)e]

& singe use

Keep Cool -1°C +4*

WHMedod, I
237 Min Dunstable Road

Pashua, NH 03082
803.595.1863

ona

The New FDA Food Safety Modernization Act (FSMA)
Stay informed on pi ping ree

Inimplementing eping reform in fo0d.

© Auto-ID Lab Korea / KAIST 'll
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New GS1 application standard

GS1 In Humanitarian LogIStICS | rorvisbiity i

Provides roadmap for rail stakeholders to gain visibility
of rolling stock and access to real-time information

The global language
of humanitarian logistics

PROTECTING AND ASSISTING PERSONS
OF CONCERN. THE ROLE OF LOGISTICS

. / unher © FINDINGS - PROJECT CONTEXT
Interdependencies between the Supply Chain Process

SRR
S g
AN §
SRR 3 MR

SRR

“In any complex organisation or where action

of multiple partners intertwine, anything that
L

standardises and simplifies sharing of data

holds significant value. EPCIS just makes sense

24 SOFAR J

» in rail.”
-
: o o!) Oliot
Business Development Manager, Coriel
3 Bt
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http:/im2m.eclipse.org

e"sOMAQ

Open Mabile Alllance

For o Connected World

o OPEN
o ® INTERCONNECT v ©

HealthKit  HomeKit

4 .o J L
2@ S
e RN -

AllJoyn.

PHREAD

GROUP

Z

LigBee

Control your world

1 £ ) LowPAN

IPvB-based Low-power
Wireless Personal Area Network

KAIST

© Auto-ID Lab Korea / KAIST

Opan Lang:

unse far naoman ef Thinss



’—-—

AUTO ID LABS

SAN
FRANCISCO

Ocean

@®
1 The global language
of business

; Oliot

Open Language for Intemet of Things

' \', k. l"” ‘:1'\:“ 3 3
MI ST © Auto-ID Lab Korea / KAIST
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L]

1

One Universal Language

1. Allocate Number
§312345021154

2. Represent in Data Ca

[1[[]

| |
-

rners

£ 3. Scan and Integrate to Systems

"

9312345678907

@
1 The global language

of business
Humans and things

w\»“& @’&7\%’\@?{%

4, Data 5, Electronic
M Syncronisation Messaging
0 \ IEANY A
CONPANY A oy || CONPANY
8 02
GS1 net EDIXML
i) I
COMPANY B COMPANY B

© Auto-ID Lab Korea / KAIST
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Practical methods for connecting physical objects.

2nd Edition
Learn by
Discovery

Things Talk
W/ 1

OREILLY*



We remodel GS1 Architecture for loT

T

'GLN Global Location Mumber  GTIN Global Trade em Mumber  $$CC Serial Shipping Container Code  GRAN Global Retumnable Asset dentiier  GIAI Global Individual Asset identifier GSRN Global Sarvice Relation Mumber

Identify — Capture — Share

IDENTIFY: G51 Standards for Identification

e | [erm| [Gvn]| [omm | [aian | | aun | lam | [ssee| e I |m1u| [enn | [aww | [Gsew |
[ssec] [ssee]

=d s !’!mn-!-pmln.i‘

AANUFACTURER  ITEM|  CASE PALLET TRANSPORT DISTRIBUTOR  TRANSPORT

HEALTHC ARE FATIENT

FROVIDER ¢ apecivER
CPERATOR

PALLET ‘ U‘ISTHIBUTIO‘N 'IR.!HEPDH'I‘ CASE

‘ RETAILER COMNSUMER

CAPTURE: G51 Standards for Barcodes & EPC/RFID

GS1 BARCODES

G51-128 ITF-14 G51 DataBar
onm m:

SHARE: GS1 Standards for Data Exchange

MASTER DATA Global Data Synchrenisation Metwork [GDSH]  TRANSACTIONAL DATA «Com (ED Event Data EPC Infermation Services (EPRCIS)

GS1 EPC/RFID

GE51 DataMatrix %1 QR Code GS1 Composite
Barcode

EPC HF Gan 2

+ INT!IIOP!II.P.BII.ITT -

ITEM MASTER DATA LOCATION DATA ITEM/SHIPMENT TRACEABILITY FRODUCT PEDIGREE PURCHASE
TRACKING RECALL/AVITHDRAWAL ORDER/DESPATCH
© 2014 GSA ADVICE/INVOICE

KAIST e
© Auto-ID Lab Korea / KAIST

Open Language for Intemnet of Things
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e |DSystem
Various protocols supported
n airion
ource Metadata Service .
oTW TSD ® GPC Extension
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s.e.p e Metadata Service
- | static Pointer to Provides static information about things.
c | Manufacturer's m GS1 source style and GTIN+ on the web style
EPCIS
'E*._:: Dynamiclpointer Registration | e LLRP
> Device Connectivity
3 connectivity with heterogeneous devices.
Connected to ALE adaptation layer
EPCIS e ALE
Document integrates various connectivity protocols
) processes data from the smart devices
Capturing ~ EPClS
SouEatug EPCIS v1.1 compliance
Scalability & Flexibility
Embedded extended Core Business Vocabulary
e ONS
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Oliot Project I. Smart Agriculture and Food Safety

Systems Project (Guardian

item level: 2-D
barcode
o

G g 4
Turnover box: coding on agricultural
products : authorized by
“GS1 china”

RFID

National Agriculture loT project

= Title: agricultural |oT systems for food safety and quality

= Funded by the High-Tech Development Plan (863) of the
Science and Technology (MOST), China.

= Objectives
— Food safety and quality management

— Core technologies development
Scalable platform and standards

apelicaton
— Credible platform for government, B2B and end user: -
SO/EC 19633, SO/EC 180006, NFC censee
— Business model 51128, 714 Core Busness Vocabularies
— Pilot project in Shandong and Shanxi province 3 orograms o w
standard

= Participants: >20 universities, institutes, and companies

proprietary interface
= Duration: 2011.1.1-2013.12.31
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