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Abstract:
This report presents the activities of cross-departmental education program :

IoT course, and future prospects for the course. First, Internet of Things- Inspired Interdisciplinary Research
Center (IoT-IIRC) is introduced. Secondly, the outline of the course program of Internet of Things ( IoT) is
explained. Thirdly, Internet of Things (IoT): Definition, System, Applications, Challenges are introduced.
Fourthly, Basic design of the IoT course is precisely described. Fifthly, the activities of the IoT course are
presented. Finally, the future prospects for the IoT course are summarized.
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ToT Definition: A worldwide network of
interconnected objects uniquely addressable,
based on standard communication protocol.

The Need To Connect Assets :

What IF we can connect ALL these assets and

get the answers to ALL these questions?

Monitoring of Assets - Typicol Everyday
Questions

1 The Need To Connect Assets[3]

Components of IoT :

1. Things (Sensors & Actuator)
2. Connectivity

3. Data

4. Analytics

OE

Things Connectivity Data

(sensors & Actuators)
<] 2 Components of IoT[3]

Analytics

IoT Value Loop :

(2) Things: SENSE, COMMUNICATE
(b) Platform: AGGREGATE, STORE
(c) Analytics: PROCESS, ANALYZE
(d) Application: VISUALIZE, ACT

3 IoT Value Loop [3]

IoT Enablers :

Humans: They act both as consumers and
producers of data.

Smart devices: Technological advances and
reduction in the cost of manufacturing has enabled
widespread adoption of smart devices.

Communication Networks: Diverse method such
as Wi-Fi, Bluetooth LE, Zigbee, 3/4/5G are the key
denominator as they make a IoT more options
available to the IoT.

Cloud Computing: Scaling rapidly to meet the
growing demand resulting from the IoT in terms of
storage and computational power.
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4 ToT Enablers [3]

IoT Hardware:

B OONRE Gy

. 5 IoT Hardware: Wireless SoC (system on
chip) [3]

Beaglebone black
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6 IoT Hardware: Prototyping boards [3]

IoT Cloud Platform:
Publicity Traded: IoT Cloud Platform solutions
backed by large publicity traded companies
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% 7 IoT Cloud Platform 1 [3]

Open source: Data management services with
open source licences

Fhak F1E

@kﬂﬂ Macchina. E® 1ingspesk

empowering things

@ siteWhere™

e Open Piattrmfor the ntaratof hings ™

8 IoT Cloud Platform 2 [3]

IoT Applications :
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9 IoT Applications :
Environmental monitoring 1 [3]
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10 IoT Applications :
Environmental monitoring 2 [3]

Smart Building:

Sensor to detect strong wind or earthquake.
Shock absorbers can react to minimize the damage.
Building could warm other building to prepare for
the event.

Smart Bridge:

Sensors to monitor vibrations, displacement, and
temperature. If problem is detected, a warning
can be sent by SMS.

Smart Tunnel:

Sensors to monitor humidity, displacement, and
temperature. If problem to detected, appropriate
maintenance can be carried out.
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11 IoT Applications :
Infrastructure Health monitoring [3]
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12 IoT Applications : Health care [3]

Al and IoT : the Brain and the body:

We can say that Al is the brain and IoT is the
body. IoT sends the data to Al and Al takes smart
decisions. As our ears, eyes, nose, tongue and skin
sends sensors to our brains and then we can get
the information.

RIDING INTO THE FUTURE WITH
Al AND [0T REVOLUTION
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3 Al and IoT : the Brain and the body 1 [3]
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—

[X] 14 AI and IoT : the Brain and the body 2 [3]

Blockchain and IoT:

The future global economy will move towards one
of distributed property and trust where anyone
with internet access will get involved in
Blockchain based transactions and third-party
trust organizations may no longer be necessary.

A Marriage made in Heaven -

IoT & Bleckchain

[X] 15 Blockchain and IoT [3]

Industry 4.0 : Industry 4.0 is a name given to the
current trend of automation and data exchange in
manufacturing technologies. It includes
cyber-physical systems, the Internet of things,
cloud computing and cognitive computing.
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Industry 4.0 is commonly industrial revolution.
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[X] 16 Industry 4.0 [3]
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17 IoT Architecture 1 [3]

Sensing, Connectivity, Gateways, Processing,

Software
User Interface Devices
Control and Monitaring
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18 IoT Architecture 2 [3]

IoT Challenges — Big Data :
A full 90 % of all the data in the world has been

generated over the last two years.
*Sources:

Physical Environment
Smartphones and wearables
Online presence

SOURCES OF BIG DATA GROWTH

THE DATA MULTIPLIER EFFECT

More Data « More Complex Relat) ps Real Time Al Scale

22

19 IoT Challenges — Big Data 1 [3]

It is estimated by IDC, that by 2020 that Data will
reach 45 Zettabytes (1024 Terrabytes = 1
Petabytes, 1024 Petabytes = 1 Exabyte, 1024
Exabytes = 1 Zettabytes) By 2020, there will be
5200 GB of data for every person on Earth. By
2020, 40% of all data will come from sensors.

Data in zettabytes (ZB)
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% 20 IoT Challenges — Big Data 2 [3]

IoT Challenges — Security :

*Usable Security

How do we make security solutions usable,
scalable, manageable and non-intrusive?
*Privacy

How we do we make users feel comfortable using
network services?

Infrastructure and Service Protection

Technical security solutions for the networked
society’s “threat landscape”
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IoT Challenges — Bandwidth and Power
Consumption :

International bandwidth availability has soared.
From 1.4 Tbps in 2002, it steadily climbed to 6.7
Tbps in 2006. TeleGeography expects that the
number to hit 606.6 Thps in 2018 and 1103.3 Tbps
in 2020.

Usad internasional Bandwiath, 2002-2020

[T
¥ oracan

[¥ 22 IoT Challenges — Bandwidth and Power
Consumption [3]

IoT Challenges —Networking:

*Scalability : More than 50 Billion device need
names, addresses, protocols, etc..

*Diversity : Multiple devices and sensors, virtual
network.

*Open Network Interface.

*Low Power Communication.

IoT Challenges —Software:
*Understand code + data.

*Debugging, self-diagnosing, and automatic repair.

*Correctly configuring dynamic compositions of
the systems, SW, HW, and networking
configuration.
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2 @ Components of IoT :

1. Things (Sensors & Actuotor)

2. Connectivity

3. Data

4. Analytics

3 @ IoT Value Loop :

(a) Things: SENSE, COMMUNICATE

(b) Platform: AGGREGATE, STORE

(c) Analytics: PROCESS, ANALYZE

(d)Application: VISUALIZE, ACT

4 @ 10T Enablers :

Humans: They act both as consumers and
producers of data.

Smart devices: Technological advances and
reduction in the cost of manufacturing has enabled
widespread adoption of smart devices.

Communication Networks: Diverse method such
as Wi-Fi, Bluetooth LE, Zigbee, 3/4/5G are the key
denominator as they make a IoT more options
available to the IoT.

Cloud Computing: Scaling rapidly to meet the
growing demand resulting from the IoT in terms of
storage and computational power.
DEBIIIT 2 —2EEDLHETH D Z LB DA5.
D DIEFIAREBIZOWTEID 248K, 3 EKRDF
EHETHENIIC, EEFETE, ISHNEEZD
TeOIITE Y R HEFREBM L EF T Y i
WU 6700, LER-T, EARREEL
T, [9]1® Empowering Tomorrow's Engineers Using
Active Learning Projects T/RSAVTW AR DL
FHETHKHIL WD T T T anTarsIvs
=76« NI LabVIEW & ARG AGATLT /3 A X
NImyRIO (ARM 7'm-t v, FPGA, WiFi W&,
N7 UBREYRT), A —%F > b, flAIABLF > |,
AR bu=r A%y b (- YT R[N
AV a—NERR L T Faz—F[H—R
E—H7p L) EFHOWEHEBEREL LTS,

NImyRIO = v &> ¥ ¥ /LA K AAGERD pdf

(FFEM YouTube i3, FEEMRE % —7g & OHAlv
EEMT) 1%, NImyRIO, 2% —%% v b, fAiiH
¥y b ABbuv=r2%y bEFHLT, LTD1
@ Things (Sensors & Actuotor) & 2 ® Connectivity
WZOWTHFIZFENTED. LR— FEERT S
728, Z o pdf OERREBRICaY— L THAT
%, F£, EEEROT vy VYT A RHFIH
T&, ToT B DORFEE R, JFHM L 2Tl & E0HEF



MM TRRFARE H 54k H15

SHRIZBRNDZ EHRER AV Y P THD. 2L T,
il & TV D FPGA (3% field-programmable gate
array) %27 774 W70 s T I 0E5EE NI
LabVIEW % W C, @il T& 5 Smart
Devices kT 2B &2 H 6N 5.

& 512, [171® IIoThink Lab based on NI myRIO
by RAFA Solutions Industrial IoT Educational Kit
Based on NI myRIO %z FH\ T, NImyRIO |Z, Web
BAT, MBABF Y ~, AT bhr=7ZAFy |,
NRAFT =B O YR EET I F ax—F
L, NImyRIO SNFE LT —X% IBM U Y
oD Al THHT - 9L, 7/ Faxz—FERA~
— MR EE24T SO Z LN TE, X 2 @ Components
of IoT, X 8 ® IoT Value Loop, Xl 4 ® IoT Enablers
DOVEEE ORBRER N FlRe L 70 b, LT,
[18]-[25] DAL B OB RTEENIC L - T, BFE22

BHEMERN DD Z L bRA Lo TS, L
L7gM 5, X2 @ Data ®IERIZIE, [11], [12]0F7 —
X E BRI G IRB CE R - (RIF T D e EDFH
ERBULETHVIRBE 0 /7 2 EHET L
ERH 5. X 4 D IoT Enablers @ Cloud Computing
IZoWThH, [10]d CloudAL & LCF 4 —F T —=
v 18lEMR LT, T 57=%i2[16]9 Python
SLEOTC, MBHE 7l 7 A HETONE
B b.

F 72, IoT-IIRC D A > " —# 513X 2 ® Components
of IoT £[X 3 @ IoT Value Loop % HV T4 DR
bNDH = EHALNILT, REETIHE - i
ge7 0 7T AR TC TS (Arduino, Arduino
mbstack + 9 iz >4, Raspberry Pi 72 & Off 3
H, 7y RA— M, BErEREZHHTD
KiCAD 2%, A= 2GR - TR L), 28
BT AE PSR ER EBITO. FLT, #HE
OFMEEAEOE 5 TRL, EEED T 10T
A EmDTNE, 1 a~vOREICNA T, #4E
DORFEEI ORI CH Bt TX 25 224t L,
HEHTWE. WROMREE, BT EREEERRE
DOWIER7R ETARTEDL LI ea—R TR DH LD
WZELE L2 T e & 7e0

Onboard Accelerometer
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Mounting Holes

Getting Started Resource

23 NI myRIO hardware; front (left) and
back(right) view[9]

[¥] 24 Demonstration setup for accelerometer
connected to NI myRIO MXP Connector A[9]

25 LabVIEW block diagram and myRIO
APIs[9]
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26 LabVIEW accelerometer demo front
panel[9]
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