M5 I = Co-funded by the o
Erasmus+ Programme S
. of the European Union i

Qv 1

msﬁwmm’ammzmwugwﬁﬁum%afﬁ“ﬂs o WUN
UAUAIU

6 U 6
seuy ey aINUNUBE

O W ¥ ! P L \ W 4 Curriculum Development

of Master’s Degree Program in

niversidade do Minho

Industrial Engineering for Thailand Sustainable Smart Industry




¢ ¢ ¢
MEEl [:] 3$1J1J1°KL‘1J93 - ﬂ’lElﬂ']WLLaViﬁ‘iJfUI"lﬂ‘iJa? - Nibe

N138NUTYLRENNTUILR WD

AMNFNNBTIZHIN9 Cyber-Physical Systems (CPSs) uaz

Cyber-Human Systems (CHSSs)

Co-funded by the
Erasmus+ Programme
of the European Union




6 6 6
SEUU BB - NYATNLAZSSUY ltuas - Nipiel

9XUUNTNAAN LU T

Siemens(https://www.youtube.com/watch?v=wro3uoHR-ZY&t=3s)

Co-funded by the
Erasmus+ Programme
of the European Union




szuulauas - nanwuazluuas - awwe (CHS)

CHS: BESK CHS: Lumbar support exoskeleton

MAKES LIFTING E .:

—

I

F . ——

-

Cyber Human Systems (https://www.youtube.com/watch?v=00R2mi5sqgxs) Cyber Human Systems (https://www.youtube.com/watch?v=czNjfAQZ5KA)
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Cyber-Physical Systems

Self-configure for resilience
Self-adjust for variation
Self-optimize for disturbance

Integrated simulation and synthesis
Remote visualization for human
Collaborative diagnostics and decision making

Twin model for components and machines
Time machine for variation identification and
memory

Clustering for similarity in data mining

Smart analytics for

* Component machine health

* Multi-dimensional data correlation
Degradation and performance prediction

Plug & Play
Tether-free communication
Sensor network

Il Data-to-Information Conversion
Level

I. Smart Connection Level
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V. Configuration Level

IV. Cognition Level

Cyber-Human Systems

N

Self-configure for flexibility
Recognize and adapt to variation
Absorb disturbance

Synthesis of known patterns with reality
Visualization and understanding
Collaborative decision making

Twin model for individual human workers
Recognition of variation over time
Recognition of patterns and classes

Analytics for human readiness monitoring
Converting data to information
Identifying state changes

Plug & Play people...
Communication integrated to infrastructure
Sensing in the data stream

(Krugh and Mears, 2019)



6 6 6
SeUULHUAS - NIYATNURS LBLUDS - el

nisinasedeys CHS uaz CPS

-
A 0\4 6\00

3 Dy
ot Q"\‘e %'o,f’@ :
N 3 /i
'b ,"ae l@@
(o) o
)
coanluon _ /.’\rl
90"
B \ N vo‘\
Te®
cve ¢

Data Data Data Data Data ‘ Data Data Data Data Data
Cnnversion Comversinn Conversinn Comwersion Conversion Implementer Conversion Conversion Conversion Conversion Conversion
P F
. ‘\\Q < A N
o /
‘1.\“‘3““ \
|
s K » > L g | &
® %
[ [ ] ® ® PR
(‘(,on
y
Implementer Implementer Implementer  Implementer  Implementer

CHS CPS (Krugh and Mears, 2019)
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Smart Interactions
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Relevant user's context information

- Past grocery shopping instances

- Grocery preferences

- Location

- Information about her personal devices

- Social Connections
(with their own spheres of context)

nsolANE NS TaURIaR Al

Srmart Interactions Smart Interactions

Physical resources for

f—— M Physical | online grocery shopping

Smart Interactions

Cyber resources for
online grocery shopping

- Grocery stores
- Grocery items
- Kitchen pantry and fridge

- Grocery stores' online shopping systems
- Online coupons/flyers

- Banking software system

- Healthcare system
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Control Objectives Manager

[ Tasking Knowledge Infrastructure ] \

/

Adaptation Mechanism MARTs
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Model Personalization Tasking — Supporting
Processor Engine Effector Infrastructure

Momtun ng Infrastructure /

[ SmarterContext Monitoring Infrastructure ]

User-Centric Smart Application architecture
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Humans
(decision makers) Human
y behavior aspects
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Digitalization and

Real-world objects (cars,
intellectualization

electronic devices,
etc.)

Cyber

(Smirnov et al., 2017)
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New knowledge,

norms, policies Self-contextualization

> Subjective
(contextualized
) kwowledge

Environment
Activity

Self-management

o o 1511 - - Service
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Profile
Cyber-
physical-
human
network

Relationship Network member
==-> Correspondence
— Information flow
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HEPS1.0 HCPS1.0
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| Operator Cyber system (C)

and user
' ’ Control

Cyber
system CPS

|

|

|

1

| Power,
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|

|

|

|

|

Analysis & Analysis &

Learning & = 2
cognition deC|s.|on- dems.:on- execution
making making devices, etc.

Sensing
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HCPS2.0

ﬂizmuﬁﬁﬁﬁugm 3 1/92N199D9N1THARDADTHY
Human (H)

Intelligence

,upgrading HCPS2.0

Human-machine

collaboration technologies

Machine intelligence HCPS1.5

technologies
Intelligent
| control

Intelligent
decision-

NGIM

HCPS1.0 Digital-networked
manufacturing

Intelligence

Power, ' Digital
transmission, manufacturing

Autonomous

cognition ; execution
making devices, etc.
_ ‘ Digitalization Digitalization
. Intelligent
sensing
Paradigm shift
Cyber system (C) Physical system (P)
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