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AF=2CIE{4l(Internet of Things: 10T)

2= AME1 MEE HEoll 8= £Ssl= XISE 7= MH|L
Internet of People Internet of Things
Internet of People, 2010 Internet of Things, 2020
@t g®? ) e
Peopte conmected tainternet People connected to internet + Things connected to internet
+ Things connected o things
[ Word population - 6.B8 J [ World population = 7.68 ]
Connected Devices~ 12 58 (1.83x) Connected Things - 2128 (27.89x)
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= 1926 Nikola Tesla

Interview with Colliers magazine
When wireless is perfectly applied, the
whole earth will be converted into a huge
brain. -

the instruments through which we shall
be able to do this will be amazingly
simple compared with our present
telephone. A man will be able to carry
one in his vest pocket.

= 1950 Alan Turing

Computing Machinery and Intelligence
It is best to provide the machine with the
best sense organs ---, and then teach it to
understand and speak English. This
process could follow the normal teaching
of a child.
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= 1964 Marshall McLuhan

Understanding Media
...by means of electric media, we set up a dynamic by which all previous
technologies -- including cities —- will be translated into information systems

= 1966 Karl Steinbuch

The Information Society
In a few decades time, computers will be interwoven into almost every

industrial product.

[ Marshall McLuhan ] [ Karl Steinbuch ]
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= 1968 Arpanet

Advanced Research Projects Agency

Network

ARPANET, in full Advanced Research
Projects Agency Network, experimental
computer network that was the
forerunner of the Internet.

1974 TCP/IP

Transmission Control

Protocol/Internet Protocol

TCP/IP, or the Transmission Control
Protocol/Internet Protocol, is a suite of
communication protocols used to
interconnect network devices on the
internel.

ARPANET LOGICAL MAP, MARCH 1977

nost

[ Arpanet =2| x| ]
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= 1982 Carnegie—-Mellon University

Internet Coke Vending Machine
It was connect to the internet to check how many bottles were in the

machine and whether they were cold or not.

ST
A e N N e

To solve the “warm Coke problem”

command : coke
protocol : Coke@+™

The First Internet Coke Machine
@ Dept. of Computer Science,
Camegie Mellon University
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- 1984 DNS

Domain Name System

The Domain Name System (DNS) is a
hierarchical decentralized naming
system for computers, services, or
other resources connected to

the internet or a private network.

= 1989 WWW
World Wide Web
The World Wide Web (abbreviated
WWW or the Web) is an information
space where documents and other
web resources are identified by
Uniform Resource Locators (URLS),
interlinked by hypertext links, and
can be accessed via the Internet.

 are S

[ MIA == World Wide Web ]
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= 1990 John Romkey

Internet Toaster
The toaster was connected to a computer with TCP/IP networking to turn on
and off over the Internet.

= 1990 Olivetti

Active badge system
using infrared signals to communicate a person's location

' [ Badge Sensor and Telemetry Network ] @
[ John Romkey Internet Toaster A9 ] &%, Olivetti Research Ltd
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Former CTO, Xerox PARC

AFSOIE{El 2A(7/12) e
= 1991 Mark Weiser | ' o

The Computer in the 21st Century

Ubiquitous Computing

The most profound technologies are
those that disappear. They weave
themselves into the fabric of everyday
life until they are indistinguishable

from it

I

—| xcoffee | - ||

1 = i

[ Trojan Room Coffee Pot ]

“The most profound technologies
are those that disappear. They
weave themselves into the fabric of
everyday life until they are
indistinguishable from it
“... we are trying to conceive a new
way of thinking about computers...
that takes into account the natural
human environment and allows the
computers themselves to vanish into
the background.”

“Ubiquitous computers will also
come in different sizes, each suited
to a particular task. .. hundreds of
1 computers per room ... People will
simply use them unconsciously to

“The Computer for the 21+ Ceptary ) accomplish everyday tasks.”
Scientific American, S¢ ;m;,#ﬂmzl ‘h

[ Mark Weiser ]

Z&%: Gerson Lehrman Group

= 1993 University of Cambridge

Trojan Room Coffee Pot

It was used to monitor the pot levels
with an image being updated about 3x
a minute and sent to the buildings

server.
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+ 1998 Ishii, MIT

inTouch

We present inTouch ---to create

a "tangible telephone’” for long

distance haptic communication.

= 1991 RFID-EPC/USN

Auto-ID Labs, MIT

In the 20th century, computers

were brains without senses -

they only knew what we told “

them.

In the 21th century, because of
the internet of things,
computers can sense things for
themselves.

1414100002

[ Bar Code & RFIDI]
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= 1999 Neil Gershenfeld, MIT
When Things Start to Think
in retrospect it looks like the rapid growth of the World Wide Web may have
been just the trigger charge that is now setting off the real explosion, as
things start to use the Net.

[ the Future of Digital Fabrication ]
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= 2001~ PoC(Proof of Concept) Projects
HP Cooltown, MIT Internet 0, MIT Oxygen, CMU ARA,
EU Disappearing Computer Initiative.

[ HP Cooltown ]
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= 2005 ITU

ITU Report
The United Nations first mentions loT in International Telecommunications

Union report. Three years later, the first international loT conference takes
place in Zurich, 2008

= 2006 The 1st European IOT conference
= 2008 IPSO Alliance launched,

HP Cooltown
TIT Internet §

WIT Oxygen
CMU ARA
EU Disappearing Computer Initiative

PoC Projects

!

2001~ 2005 2006

| loT was “Born” in the market

ITU Repoﬂ The 1st European |OT conference :

ITU Report

Tie United Nations first mentions loT in

International Telecommunications Union report

Three years later, the first imternational loT

coference takes e n Zunh, 208 IPSO Alliance launched
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[ Life Simplified with Connected Devices ]
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Emergent loT Ecosystem

loT + Al

+ Remote Control

Identification & Sensing
RFID/USN

w
N
N\

Smart City, Industrial Internet

Smart Phone, Wearables, Smart Home

+ Optimization

A"

\

+ Autonomy

Disruptive Services

Autonomy

Real-time &
Self-Adaptive Network

Massive Connectivity

Cognitive Things

Interoperability, Security & Privacy



loT Device 7|= 4t distk

Tiny Things Robotized Things Digital Twined Things

—

?, e E :+ f® - —k, I‘”

Ray Kurzweil, Nanobot Human-Robot Symbiosis



loT Network 7|= utXl disk

Realtime, Massive & Self-Adaptive loT Network

Realtime Delivery Massive Connectivity
Wiiess Next ”{3
7 =7 2 LPWAN
Critical loT Massive loT
Time Sensitive Mission-Oriented
Industrial loT Network LPWAN

Next Wireless (for Wi-Fi , Wi-Max, BLE ...)

56

RF Constraints

o«

OWC loT
Spectrum Extended
loT Network




loT Platform 7|= &t

Interoperability

Open Collaboration

Intelligence

Security & Privacy

Hyper-Connected Distributed Intelligence Blockchain Trust

Cyber Space

(Intelligence)

Intelligent
Processing

Collaborative
Problem Solving
Continuous Learning

ODC Ecologies

(Digital Twin)

&— Mission

Adgtonomous
control

Sensing

Physical Space

(Devices) ‘
29 I
ee .
- o,
s +9

Tiny Things Robotic Things ~ Mission®~

SO i

tical Things

Architectural Changeg: CENTRALIZED > DECENTRALIZED > DISTRIBUTED

_ANN
Distributed Multi—Agent System "\ N
/ A / AN
/ \\, "\ Deep Learning
Ant Colony Optimization N AN
RN D \

Particle Swarm Optimization /,«Q/
/
Stochastic Diffusion i

R . Reinforcement Learning

Swarm Intelligence Syste/m J Brain-Nervous System
N

Distributed

Intelligence
Genetic Algorithm

Knowledge Reasoning

Evolution Strategies

Genetic System

Evolutionary Programming // MDP/POMDP

Game Theory @

Co—evolutionary Algorithm



Disruptive Services

m Convergence m

Subtractive vs. Additive
New materials
020 market

Manual vs. Autonomous
Artificial Intelligence
New regulations

Device vs. Assistant
Voice recognition,
Booking services

b (intel’) gat&t amazon (Google

Disrupt or be disrupted! Actions must be taken to avoid becoming “Ubered.” (GE)
Digital disruption will replace 40% of today’s top incumbents within the next 5 years (CISCO)
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Beyond loT

“Human-Thing Symbiosis and Co-evolution”

In the near future, loT as a Service will be introduced.

In the future, people and things will live and evolve together.
We need to redesign a human-oriented future for human being, not machines.

o548 e
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for details about this presentation, please email to sschoi@wsu.ac.kr
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