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Session 1: loT Basics Part 1
Satoshi Komatsu, President, Ovum Software Inc., Japan
aelimsiasuuiaednasiniiuagjuuse (Disruptive Technology) vilinngsiasiude SME Tastamzluguves
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Sensors, Gateway, 1184 Microcontroller, loT Server, Open source platform, Al, Usstanvad Robot



© 3.2 Big Picture of loT @ 4.3 Various Sensors in Factory

o

\y Monitoring Operation Status Accelerometer you select sensors.
> ﬂ Vibration Sensor
Wide Area Network (4G, 5G, LPWA, etc.) Electric Current Sensor Is your sensor :
Monitoring Work Environment Temperature Sensor Suitable for your use?
Humidity Sensor PR
7 Reakime 9 iy o Economical?
—— . Pressure Sensor Accurate enough?
Communication ge A llumination sensor Durable enough?
Noise Sensor
Dust Sensor
loT Area Network (wifi, BLE, etc.) Magnetic Sensor
= = Measuring Materials or Parts Weight Sensor
ineligent i Flow Sensor
___device__| Detecting Humans or Things Infrared Sensor
Non-intelligent Non-intelligent Laser Sensor
10T Device ___device | i Proximity Sensor

wwantunstuiedeu DX vaslssnudnlnglugiulivdnnisuastunau Kaizen dalssuresgiuiinnugiuigy
\wsesile Kaizen agudd ihmanawdunisusulsnseuiunsuazan waste Inewiunisussendldfdviamalulagy
wingan amuosuasiaalinnuduAlunisawu lnaisuannisimuisasinausuliupannsiivinwe suadvian
WgTeLU loT, Sensor, loT Gateway, Edge Computing, Microcontroller, Wireless communication, loT Platform,
Open-Source software, Cloud Services, Data Analytics, Visualizing Data, Dashboard, Robot, Al gy
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Programming LieigeulusunsuriomuAukasindg outsource HodinsikarusmIInn1sgunsalsinaiinetadlu loT

Platform 13U sensors, gateway, microcontroller, visualizing Ludiu Tnanunildlunisi@eulusunsuieuiugu C,
C++, Python, Java, JavaScript Wusdu

Session 2: loT Basics Part 2: 1oT Trends in Japan

Sadao Kurihara, Representative Director, SK Trust Consulting
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Optimization \Jugu n1sih Al ildegramnzauazyilianduyuuesesdns ananundulunisliusanu waziia
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HeegsesnmatiinlszansuauasUszAnsnmvaenszurunislasnisi Al unussgndldiu Predictive Maintenance,
Market Demand Forecast, Raw Material Supply Forecast, Product Quality Inspection, Hudu

@ Al'in Manufacturing

-Inputs - - Process -
Data: Information Algorithm: Al model

- Outputs -
Prediction: Results

Sales, Inventory, Order Demand prediction, Streamlining inspection
Optimizing inventories by automatic anomaly
detection
Machine Operation ’
Data N I
Normal/Abnormal — — — - ™/ — -
Images Predictive Maintenance | *, / | Optimizing delivery
e of machinery and f routing and loading
Vehicle assignment equipment plans
information Predicting results B @ E—
based ol information
Text Information or training data o —
Streamlining customer
communication by Al Generative Al
chatbots

Source: Al Introduction Guidebook {MITI, Japan)
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Current Status of DX in Japanese SMEs

Less than 40% of companies are working on DX, and implementation is a
low priority.

Current Status of DX Initiatives Challenges for SMEs to DX
Do ot even know Do ot know Understand the

730%

the word DX

meaning of DX

6.40% and are working
onit Resistance of employees and others to__. | —
| know DX, but | 15.70% Unclear cost-effectivenes:
don't understand
what it means Understand the Regulatory and institutional barriers  [——
13.30% meaning of DX 5 e to cult dust -
ers indus ices | —
and want to arriers due to culture/industry practices
work on it Lack of technical knowledge such as ICT | Blzpan WUSA
25.70%
N Lack of time to consider |
Understand the Concerns about information leakage... [ =
meaning of DX but
are not working on Corporate culture that does not allow... [l
it
31.60% 000%  10.00% 2000% 3000% 40.00% S000% 60.00%
Source : Survey of corporate attitudes toward DX promotion (TDB) Study on the Economic Impact of Digital Transformation
hrtps:/fwww.tdb.co.jp/report/watching/press/pdf/p220105.pdf hTtps://WWW.50UmU.20.j i iflinkdata/r03_02_houkoku. pdf
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nMsdsansUszgndld DX ludunuiimnuimieiiddyues SME Aonsvauaauynainsfidivinugdu DX n1s
Vauaauiuam waraslidnuiirnudualunsamuiteusuasugunsaivielssolsiidu DX Factory nie
Process Automation

Hagumsduiadiou DX Tudlusesiionminginsuagvinugdiu DX 970 External vendors ¥ilinannuadesiiuas
PnUszAnsng Jelssifuifaenadostuanunsallulssmalveiiyaanslulssmilnsiamesiminmu Jamns uaz
fusmsszaunansfiviavinueiuiivia (Digital skills) viliduguassalunmsianndaauanunsalumsudeduves
Tss0u Tn Expert IdeSuieh loT Wuadestomeidvadiddyuesuiunulunsiaussuumsndavionshanly
Tssuitraieg DX Factory unsauaunssurundaliiiiannuannsafigiulunswandudnid productivity getu
Aunuanas TutsanduIuAuUluLiazNSEUILNITHER

Usglgvilved loT Giaiﬁﬂﬂ’]uﬁé”]ﬁ’zgvdu Real-time monitoring, Predictive maintenance, Process automation, Data
analytic wag Smart factory \Jusu
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Current Status of DX in Japanese SMEs

* QOver 70% of Japan's IT resource are from external vendors.

* The remaining less than 30% are internal IT departments’, with their hands full
with existing systems.

Affiliation of IT personnel(% of total) Affiliation of IT personnel(absolute number)
0% 10% 20% 30% 20% 50% 60% 0% BO% 90% 100% 450
400
Japan 10
us 300
250
Canzda 200
uK 150
100

s , -
o
France {#1,000) Japan us
WIT Vendor Minternl WIT Vendor MInternal

Source : IPA T Human Resource White Paper 2017
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loT Trend in Japan

Real-time monitoring of the production line status usingloT sensors to

Real-time monitoring detect problems early.

Monitoring the status of equipment using |oT sensors and performing

Preventive maintenance i - -
maintenance when there is a possibility of failure.

Achieving automation of the manufacturing line using|oT sensors to

Automation . o
improve productivity.

Analyzing data collected from loT sensors to improve productivity, quality
Data analysis management, maintenance, preventive maintenance, supply chain
management, and energy conservation.

Achieving automation of the manufacturing line using loT sensors to
Smart factory improve productivity. Smart factories integrate manufacturing line
automation, data analysis, and preventive maintenance. 23

Session 3: loT Trends in the ROC

Dr. Chen-Yang Cheng, Professor, National Taipei University of Technology, ROC
Inenslaosueiansuszgndld oT luldviudaazidumsifutoyaiiensmueunszuiumsvieuimsianisin
ﬂi@ﬂmﬂ&hﬂ‘] v Barcode, RFID, Wireless sensor network (WSN) Wudu msﬂ%qﬂGﬂ‘i'fmsLﬁuﬁaga‘uaﬂﬂizmumi
wﬁmLL.azmamﬁmsﬁaehaﬁmiuﬁ@ﬂuﬁugmﬁﬂﬁiymm Big data management, Data analytic, Dashboard Lﬁuﬁugmﬁﬁm
vililsanda process automation %38 DX Factory luléiviu Inesinisasyudian

@ RFID and barcode function comparison

Function Barcode RFID
Number of reads One at a time Can read multiple RFID tag
data at the same time
Remote reading Need light Do not need light
Data capacity small big
Reading ability Barcode data cannot be Can read and write
updated repeatedly
Reading Need to be visible and clear Thin, it can still be read if
convenience when reading hidden in the package
Data correctness Manpower required, Data can be transferred,
possibility of human used as item tracking and
negligence security
Robustness Dirty or damaged will not be | RFID is still readable in harsh,
able to read, no durability harsh and dirty environments
High-speed Reading is restricted while High-speed mobile reading is
reading moving possible




Fuil 2 (14 w.6. 66) Session 4-6: Case Study of Digital Kaizen

Satoshi Komatsu, President, Ovum Software Inc., Japan
Inennsliiaueiiogsivedsanulugiulunisussgndld oT, DX lumsfauuasiindnarmausoes
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Retrofit Part1: Retrofit (Auto parts company) {unsufutsaiaiesinsifuiifioguédruasldnumunilag
msfnssgUnsniifiis Tay Expert IfeSunsfdlssnuiidiiiunismiuiuuds snnd 10 Yaululasuieussnlu
Fiusdunisumannii 20-30 Yuaziasesinsfiduaiesdnsii L.Lmﬁmﬁat.ﬁmﬁuqﬂﬂszﬁﬁa software uag
Hardware fivsnyaslnglsifesamudunnlumsteiniosinslml Wmnefieansuyunisudn Uil
UsgandrauasUsednSn1nuensyuIunsnGn msﬁﬂﬁﬂizmumimémlﬁmmgm%masﬁmmﬂaamﬁﬂ way
diuaruBanguussnszuiunandsliaenadesiuanudoinsvemain fegsemnsilifoussn A Saman
warSWietudususud Swineulszana 100 Ay Busdunisiusd 1960 wieusam 60 U uas
LLﬁuaum%ﬁﬂiﬁﬁé{aaLrhmm nsUSuUTasaLtiu 4 snufie Assembly Machine, Flow Soldering Machine,
Aging Furnace e Air compressor

1.2 Company A

B Overview of Company A

1.3 4 Issues

(@ Assembly Machine

D design, 3 Aging Furnace

manufacture and sales of &_ = e, T o 5 a)

automotive parts g "ﬂ @ ” AR (« "
Number of Approx. 100 people - C r— LA e ¢ »
Employees A Iﬁ Los ]

Establishment | Around 1960

@ Flow Soldering Machine

@) Air Compressor

VR - . 1 - )
\t Ar compressor [l \t e
pr—

1.8 @ Air Compressor

=

e

1.5 D Assembly Machine

Before - )
@ The air compressor compresses air and sends it to the

receiver tank. High-pressure air is necessary to

Before

@

It was difficult to extract warning signals from the control

unit of the assembly machine, so they decided to use a

ensure a stable air supply to equipment in the factory.

camera to capture images of the signal tower and proces:
them on the Raspberry Pi.

After

4

Raspberry Pi +
Opencv

The processing program was written in C++ using the
OpenCV library. It analyzed the color information to
detect the presence or absence of anomalies.

) They used a Raspberry Piinstead of an ESP32 because
image processing requires relatively high processing
power.

[

=
T L S .
signal Tower Camera N

uee | @ If something goes wrong with the air compressor, the
Pressure in the receiver tank drops. The operator
needed to visually read the analog pressure gauge of
the receiver tank.

Receiver Tank

® They replaced the analog gauge with a digital
pressure gauge with an output function, and ESP3
processes the data

asunisildeuudadaeiingunsalneidvianianulesfe 1.AnRnaei

1
a

1A309 Assembly machine Lﬁfﬂﬁ;;l:

mprm?aaamwmﬁuamusmaam%"mﬁuamuu signal tower YoaiA3psdnsdufiuaLaraIn TIAEIATAR
G’fuﬂuiumimuqmﬂ%aﬂ 2. @in sensor ﬁLmeUﬂm PLC w83 Flow soldering machine Lﬁamwamu:ﬁ&m‘]
maqqﬂﬂsaﬂuLﬂ‘%@uﬁmﬂszﬁm’%mﬂumsmu@mLﬂ%QLﬁiuaawuzﬁuaa conveyor, Gripping claw wag solder
flow sadansiusiuiunandn 3. Tdlulasinuiiesuiladsafiouveanios Aging fumace wavdsdyaunaz
BeausyuuRanaluil control room 4.Udeu pressure gauge nsyuvewaen \u digital pressure gauge
\WoifiuUssavinanasUssansvenssuiunanuas sl Compressed air

5 1.9 Dashboard for the Flow Soldering Machine

¢ 1.10 Dashboard for the Air Compressor and Aging Furnace

Air Compressor

Aging Furnace

Pressure

High Pressure Alert
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#1U digital kaizen

2. Visualization of Production Status (Confectionary company) tJunisléaasialawuiienisiiifinniy
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Cookie Factoryl r" *
2" ¥

CookieFactory2 . ¢

Cookie Factory3 ,

We focus on this plant.

Packaging Plant M

Assort cookies into cans, boxes, and bags

= 200 different kinds of products
+ 30,000 hoxes a day

L = oA @ L. . =~ a a a o o a o '
91nn15ld distance sensor @aiioddu digital kaizen Lo ARAINNTEUIUNITHARITILATTUTIWIUNAA S ULy

2.7 System Developed

3. Time-series database
Wifi @ FAWS
R

2. Sensor board E

1. Distance sensor ()

NS i

belt comveyor

»

w

4. Visualizing tool

FunauN1sHan i lranunsadnsieinszuiunsranlusalasTunaulaindiulafe bottlenecks Tunsaltidulssanundn

1
v a

Anfvanvaneviinan 3 lssnulueeuariimussyldndeuasiiuvienuanasguredssny ililddeyauazaiinse
Bnswilaininaeviniinsguiunis wrapping 3dladfiunisuilunevindnan naansilainlianauaugaty
nszuundnouaLazilunmsiiy productivity egsunnlagldmalulagfdvialasamulduniuly

2.4 Packaging Line

1. component 2. canning
packing

3. wrapping 4. Cardboard

packing

© 2.10 Result 1: Detection of Bottlenecks

— component packing
qusset

= wapping

g . - leatiet

w Seng
- canton
- target

* The left graph plots the product count
data obtained from each sensor.

* The legend on the left side shows the
work processes from the top to the
bottom

* The lines from the first process,

“component packing” to “canning,”
are right ascending lines, indicating
that the work is progressing smoothly.

* However, the "wrapping” line drops,
indicating that production was halted
at points A, B, and C. This reveals that
the wrapping process is the bottleneck




3. Visualization of Environmental Parameters (Cosmetics company) nsdliliiulsnundaeiesdonsduaz
onsifeguam Felunszumumsndnuazuinalssnudndudesmunuiulsieg fidsasonuaimuazainy
aveAvasAud Lty Fesmuaugamgl anuty du Wui Tegluansfvmnyan mafiosdnsmsuanmenie
anmwndenluitufiine fifeatestununimnissdnuuudealnl asvhlfaunsauimsdanisuazaiunuifuys

lunsguiunswdnliegalivszdnsninuazUseavanaundu wazanunsausmssuyulimvuisauuniu

@ @ 1.5 New Challenges

1.2 Company E A_{SOA

M Overview of Company E New Project:

Business Production and sales of They thought they would be able to further improve the situation by monitoring, sharing, and analyzing the
cosmetics and health foods l [ m i l‘ various conditions in more detail.
| B 3
’E‘“"‘lbe' of Approx. 300 people i ] ‘ 1. Monitoring of Environmental Parameters in Factory Rooms:

i Dyees - 3 B Ifthey could know the distribution of detailed ] in factories and living rooms,
Capital Stock 100 million yen HEP FS jj\ they could improve comfort in the work environment and air conditioning management. BT
Establishment | 1972 2. Monitoring of Environmental Parameters in Warehouses: L’E’

If they could know more detailed envi I in t , storage rooms, refrigerators,|
etc., they could improve quality control and productivity levels.
@ Strong Points: high-quality, high-value-added cosmetics and health foods
® Mission: to provide products and propose lifestyles that help people lead healthy and vibrant lives, 3. Monitoring of Environmental Parameters on Farms:
izing harmony between humans and nature If they could measure soil temperatures on farms, they could improve crop yields and quality.

® Factory Concept: “Learning Factory”

©_1.6 System Structure @ 1.12 Dashboard (list)
MQTTS* o7 Device Database i
; & el
= @ DynamoDt OpenSesrel Service: Location Power  Time Temp °C Humid% eCO2ppm  TVOCppb  hPa Lux
Indoor = p— — — — — — —
= Hiziakzasen ﬂ Power 172011 254 59 2,030 803 935 212
. T\ AWS loT Core -
e \ Kibana N E —_— —_— — —
— m Power ~ 17:20:15 257 56 2,031 803 2935 7
= 0 Analysis W
Gateway = i Production Room 3 [IFSSPNENERT ST R 259 53 1921 617 936 58
Raspberry Pi ol Tempes Power BI
E Toroencs]| <o o - —_— — — — — — —
LoRaWAN Presgire Q — — — — —_— — —
. o fambde Power  17:20:14 263 56 813 62 935 4
() () Production Roam 6 NN 17:20:15 272 a5 492 13 933 3
1oTDevice | [ 10T Device — — — — — — —
iﬂﬂ Power 1720415 266 45 486 13 934 2
Outdoor

winn1sves loT Iignihinyssendldlaenisimuwinwesufdvialinuyaainsluesding In13th sensor Usstansineg 1y
THluiuillssnudiotrgunyd arutu anuaine ussiuenea duuagarariveulneenied uazdougunsalin
dumesidauayly Gateway Raspberry Pi wag open platform on cloud ?fﬁL“fJugiJLLUUSUEN loT device management
uazldf software #1199 Amnzasgy Kiban, Power BI, Amazon SNS, Lambda tJu iitellunsiiaszvideyaillsain
sensors e lWldansaummiten1suivs madwsaieiiAntuenisdansanmiedenlunshoulinzay wu
gaumfl Amaing Usinasly Gedssadionanm@islunmsinuvemiingy uaznismunuaan e HAn e T
Tssnuuwisiifuduesdnsiianedidrousuandidoumuanuiiesdutuil 3 veanmsiinousu

Session 7-8: Hands-on Exercise: Acquisition of Sensor Data a2 Visualization of Data Wunstinusenau
gunsalitugusieg Tuszuu loT Mldlunsguiunisudn 1y Micro controller 3u Raspberry Pi, Sensor ingaumail
WsIRULINA azAuTY Wuduy
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1.2 Company E

M Overview of Company E
Business Production and sales of
cosmetics and health foods

Number of Approx. 300 people
Employees
Capital Stock 100 million yen

Establishment 1972

ing harmony between humans and nature

® Factory Concept: “Learning Factory”

AR(OA
L

gl il

@ Strong Points: high-quality, high-value-added cosmetics and health foods
@ Mission: to provide products and propose lifestyles that help people lead healthy and vibrant lives,

Factory

Company E consists of four main locations.

* Headquarters
* Research center
* Factory

* Farm

In the farm, organic vegetables are grown
for use in the company's products.

These sites work together to develop
Company E's business.

Organic farm ‘h‘

dsfinnizdousuldifiufoulousuazenussiuvesiilunsiaunesding utiunsyhadviamaluladunyszgndlilng
yransmelusadnsiidmsiauvinuesufivia uazidonldgunsaluien kit Adegimlulusipsaiaitu sensor
Ussnvane Asudusensuimstanislulssny iy gamgfl maudu enwads sy
ueninilfudiudsenunszieTedunarmsivinusvominnuuasimihnuiiAvadedlunisthidvamelulaganldly
aaAnsruAINTsY digital kaizen wardaldiiusiunuulunisi Al unldlunssuaunisasivaeununinvendnsdusiludgiu
vosnnuudausaas % nsilevesussysiug lagldndos Al uagszuu machine leamning lumsmsivaeuununau vl

anANlasdn IuIuAL ULarannuRana1aluNsdweuAUAAN defected Tugagnan
dnlasenisnisuilsegseninnisveaeufienisd Robot uvinusiniuaulunszuIunsmeunandnsildndesussy
fout FaipadSulilamnuwiug avwbavgu wasanuiivenjusudlililu WelifuaAnisamusaziiundnnn

s
(o)

-

1.9 loT Device

loT Device (ESP32)

LCD display

Ci L
-

CO2 sensor

LoRaWAN
_ module

— Temperature: and

5 Humidity sensor

Hlumination
sensor

Project2 : Al Inspection (1)

Filling the tube
with liquid
material

Thermal
compression
bonding

The company’s problem:

* Two employees engage in this
inspection dealing with 8,000
products a day, using hands and eyes.

« Ordinary sensors cannot be applied
because the images are meshed and
very fine

Al Inspection
by Humans
at bonding

* Material intrusion
* Scratches, smears
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Session 10: Case Study of Digital Kaizen Equipment Monitoring

Chen-Yang Cheng, Department of industrial engineering & Management, Taipei University of Technology
WUIARNIIWAILN DX Factory 904159911 SME 1u1ﬁw‘?uﬁamiu§mﬁmﬂWsiiwuiﬁagﬂuamwﬁwi”aw‘imulﬁaamﬁ
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mafinvends anugads anuliiuszavBnwissduiriosinsuaznmeamedssnu Smsussandld sensor
Uspinnnen enfusiuradoyaidviaisndumaniu 1wy ndes temperature sensor, heat sensor usu uazfin1ses
&iaﬁayjama’wﬁumum?asd']a%umaiﬁw?am?asdwﬁmmzau 1 4G, 5G, Wi-Fi, R5232 91ntld software n3e Al
Anszsiveyamaliiduamsaumaiion1sudmsdnms dn15vi visual management fivsnzantagliimnsvios
muemeiesdnsaansausuledlugaiiiiussavinauas sz ansnmgea

@  CPS-enabled smart machine tools

)

Smart devices based on virtual and real integration

Typical end-users
%

Communication service

XML data model

Smart machine tools

w =

e Dats ac

L wir (@)}

" Datatransfer

Vhdidbeahtry v d 4

Smart visibility service

Realtime machine status

Visual management

On-site visualization is not just for warning machine abnormalities. After
further design, it can detect and analyze the causes of low production
efficiency, reducing losses or waste of ineffective productivity.

Mining ineffective productivity Find the productivity limits

|

[Monitor abnormal changes
land detect quality impact

[Analyze tempo changes, reduce
the number of novices and

Perceive, predict, respond

The loT technology can be used to
connect different data sources to
improve the reliability and availability
of assets and equipment, while
reducing unplanned downtime

The data connection is only the first step. How can companies use visualization
and loT technology to solve the challenges in the manufacturing industry,
eliminate the waste of manpower, and improve the quality and availability of

data?
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- Timely monitor asset operation
status

- Fewer data searches and manual
records Share data across
departments

Get
Connected
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Get
Insights
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Get
Optimised
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Session 11-12: Hands-on Exercise on Periodic Data Transmission and Anomaly Alerts via Email
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Session 13: Ability to Conceptualize Digitalization

Satoshi Komatsu, President, Ovum Software Inc., Japan
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(1 1.3 What Constitutes “Ability to Conceptualizing Digitalization”

Where to go?

Management Philosophy. = [ Mission, Vision, Values
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« 4.1 Digital Kaizen Opportunities in the Value Chain
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« 4.2 Digital Kaizen Opportunities in Production
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4.4, Digitalization Road Map |
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Session 14: Project Management
Satoshi Komatsu, President, Ovum Software Inc., Japan
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1.4 Waterfall vs. Agile

Water Fall Approach

Sprintl | Sprint2

Develop
ment

Release

RD: Requirement Definitio RD: Requirer

Session 15: Presentations by Participants
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