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Course Objective

=i

To develop competences on design and implementation of
continuous and efficient operations while creating a digital copy of
the end-to-end process. Using real world data to understand,
evaluate, and simulate the end-to-end operation to improve and
manage all operations efficiently. Emphasis is on cross-enterprise
Integration of the physical and virtual systems among various
functions including operation strategy, process design, capacity
planning, facility location and design, forecasting, production
scheduling and inventory control.
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Learning Outcomes

)

»Apply knowledge and methods from the advanced science of industrial
engineering to model, evaluate and improve industrial processes and
systems in relation with company operating efficiency and customer
service.

» Implement smart production concepts in planning and controlling
company’s operations.

» Utilize real time data analytics and software systems to support
planning, scheduling and control of smart production processes and
systems.

» Manage smart production processes and systems to efficiently
respond to changes in operating conditions.

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




@EE/IU Course Outline
e Module 1

Advanced science of industrial engineering to model, evaluate and
Improve industrial processes and systems

e Module 2

Smart production in planning and controlling company’s operations
Integrated production planning and shop-flow control system concept

 Module 3

Real time data analytics and software systems to support planning,
scheduling and control of smart production processes and systems
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Module 1: Outline

)

Advanced science of industrial engineering to model,
evaluate and improve industrial processes and systems

1.1 Operation management strategy in industry 4.0 context
1.2 Smart manufacturing concept
1.3 Smart operation concept
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Module 1: Teaching methods

)

 Various teaching methods were used in this module including;
Lecture

Group discussion

Workshop

Online game via kahoot.it

e This module consists of three workshops

» Workshop I: Discussion of impact of industry 4.0 on modern operation management in
strategic level

« Workshop II: Impact of smart product in modern digital environment
« Workshop Ill: Design smart manufacturing for sugar production process
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Workshop I: Discussion of impact of industry 4.0 on
modern operation management in strategic level

)

» This workshop is a group discussion that consists of 6 questions designed according to
Bloom’s Taxonomy.

y
Bloom’s Taxonomy 1. Pick one of the operation management task
Ae DR oo coms i e el O sk 2. Describe the operation management task that you
Justify a stand or decision P icked

ev‘a I uate appraise, argue, defend, judge, select, support, value, critigue, weigh

Propose a new system that apply industry 4
analyze i st 02 technologies to that operation management task?
What impact do they have on operation management?
What kind of organization could benefit the most from
you proposed system?
Develop a diagram/flowchart of your proposed system.

Draw connections among ideas 3 .

Use information in new situations
EXEOULE, impiement, solve, use, demaonstrate, intefprel, operate,
schedule, sketch

Explain ideas or concepts
classify, describe, discuss, explain, identify, locate, recognize,
report. select, translate

understand

Recall facts and basic concepts
defing, dupiicate, list, memorize, repeat, state

Source: https://cft.vanderbilt.edu/guides-sub-pages/blooms-taxonomy/
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)

Workshop IlI: Impact of smart product in modern digital

environment

* In this workshop, students are assigned to read “Porter, Michael E., and James E.
Heppelmann. "How Smart, Connected Products Are Transforming Competition." Harvard
Business Review 92, no. 11 (November 2014): 64-88.”

* Then students have to play Kahoot's game that consist of 17 questions.
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How Smart,
Connected Products
Are Transforming
Competition

by Michos! E. Porter and Jomes £, Meppelmans

What are the three core elements of smart connected products? ("]
"1.8) .
0. ; 9 available
@ P QY 0
Answers
|I +aR)

A Connectivity components € Smart components

Physical components. B Auxiliary components

kahoot.it Garme PIN: 6567745
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Workshop Ill: Design smart manufacturing for sugar
production process

)

The students are given process flow Sugar production process
diagrams and details of each process .

in sugar production process kg M

e The students work as a group of 2 or 3 ﬁ#ﬁ e o
to design a smart manufacturing model i & 3
for sugar

« Each group presents the designed
model oy
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Module 1: Outcome of workshop |

)

« 10 Students were divided into 3 groups

1) OPERATION WANPGEENT ThIK)4) WHeT
" PIANT [AYpuT -/ TMPACT

LlKE REAL"
T

SHUPTION.
L) (ACHINE LocATi FTion = TlmE T0 MHEKET
FHClLlTY mfwﬂemeNT

' pection Zoopect
l | © =
Pd 4 B Miogenert 1o | poduce, Husnen amer/ Morpoer
% M - B printing ey m ::uﬂ
J%”ﬁ’jﬂ mstiml Rvtotype frodect ge,. ot for Oz
# Sm‘; Tndustry- ol

FIEXIBLE DESEN

= Dﬁ;%:‘:, ) - Adontie Fritonomous Rcbu\ls
oy R ihence Simdlater Inven WHAT D
ope! 5) GEN\EFITCOUJD
BT v Al N Dlaric Comprvent |
et - » Yravic Com 5‘
L ﬁ’_\h;:;;calkd Custorer Twito. Clod Conpt.iﬂg U%?HE\.RJ
e Bt | B
ot Fmdud Z C hidecure
i o mm:;;; ;»J-'-" o o
= o De"“ 5 »

1w My ﬁ L3195

9w bl S pemn] Liotasms

Industry 4.0 Technology
in layout design

Industry 4.0 Technology in inventory management
Industry 4.0 Technology in product deS|gn Co-funded by the

* X %
* *

Erasmus+ Programme |-
of the European Union e




e Kahoot game result

« 10 students joined the
quiz of 17 questions

e 47.06% of total correct

answer
e The highest score is
10026 (10 correct —
answers)
 The average score is I
7395.7
|
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Module 1: Outcome of workshop Il

Smart Product Thai version
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Module 1: Outcome of workshop Il
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Module 1 Assessment

CLO1
» Formative: Workshop & Assignment

» Summative: Open Exam
CLO4

> Formative: Discussion

> Summative: Oral Presentation
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Module 2 (Smart PPC) Outline

)

Smart production in planning and controlling company’s operations
Integrated production planning and shop-flow control system concept

2.1 Implementation Forecasting Model under Real-time Situation:
2.2 Inventory Management under Real-time Situation:

2.3 Advanced Integrated Production Planning
2.4 Advanced Shop Floor Control
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Module 2: Teaching methods

)

 Various teaching methods were used in this module including;
e Lecture
e Group discussion
« Group assignment
* Reading assignment

e This module consists of five workshops

* Workshop I: Oral presentation & discussion on the overall of advanced production planning
and control

» Workshop II: Workshop & discussion on real-time data forecasting

« Workshop Ill: Case study & oral presentation on inventory management under the concept
of Industry 4.0

« Workshop IV: Discussion & oral presentation on advanced integrated production planning
 Workshop V: Paper discussion & oral presentation on advanced scheduling
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Workshop I: Oral Presentation & Discussion

)

e Toward Industry 4.0 With l1oT: Optimizing Business Processes in an
Evolving Manufacturing Factory.

[Ref.: Belli L, Davoli L, Medioli A, Marchini PL and Ferrari G (2019)]
~ )

Discussion 1

- The difference between classical system and Industry 4.0.
- Keywords of PPC when Industry 4.0 is adopted.
- Transformation from manual works to smart system
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l\ﬁ%’l[:] Workshop Il: Workshop & Discussion
e Forecasting practice with real-time data
s ™

Discussion 2 *

.- . . A -
How to utilize real-time data in PPC- { ” -

If the real-time data are available, what will happen in PPC?
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@EE/IU Workshop Ill: Case Study & Oral Presentation

« Case Study of Inventory Management under the Concept of Industry
4.0

»Comparison between classical system and Industry 4.0 system

'.;ﬁ

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




MSIE

Workshop IV: Discussion & Oral Presentation

0
- . ERP Readiness & Challenges Organizational Challenges FoF's Future
4 Discussion 1: N _ S I — . . . ——
e Technically & operationally ready e Economic feasibility of FoF 1s e Might be more suitable to some industries than others
1. Do you think the emerging of |ndUStry 4.0 will e Machine to machine and machine to difficult to justify e The switch from an existing traditional factory to a
rep|ace the ERP 7 ERP communication and integration e BPR & change management FoF 1s difficult

2. Ifnot, can ERP integrate with Industry 4.0 ?

Explain with rational reasons and provide
the necessary characteristics when ERP integrated

with Industry 4 0.
\. ﬁ/

challenges e Management/employee awareness &

technology transfer

e Heavy reliance on HR in the supply

chain & manufacturing cycles

e Full automation could be feasible for the "to be
established" factories
e Could be economically feasible and also dramatically

decrease HR and employee furnover costs

Reference: Moutaz Haddara, Ahmed Elragal (2015) “The Readiness of ERP Systems for
Factory of the Future”, Procedia Computer Science 64.
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Reference: Maja Trstenjak, Predrag Cosic, (2017), “Process
planning in Industry 4.0 environment”, Procedia Manufacturing 11.
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l\ﬁEE/IU Workshop IV: Discussion & Oral Presentation

Presentation: Design Smart Production Plannlng System with ERP by implementing
Industry 4.0 Technologies ~ ,
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MEE[:]

-

Discussion 2:

1.  What difference from traditional scheduling system

‘\‘

Reference: Rossit, Fernando Tohmé & Mariano Frutos

(2019) Industry 4.0: Smart Scheduling, International
Journal of Production Research, 57:12, 3802-3813

Workshop V: Paper Discussion & Oral Presentation

ISA 95 level

(Manufacturing Scheduling System, MSS)?
2. How scheduling in 14.0 era will be?
3. How advanced and how smart it will be?

-

2LV ilal
Reference: Pitakaso and Sethanan (2019) Adaptive large neighborhood
search for scheduling sugarcane inbound logistics equipment and

machinery under a sharing infield resource system, Computers and
Electronics in Agriculture, 158 , 313-325.

Contents lists available at ScienceDirect

Computers and Electronics in Agriculture A

journal homepage: www.elsevier.com/locate/compag

Original papers
Adaptive large neighborhood search for scheduling sugarcane inbound m
logistics equipment and machinery under a sharing infield resource system | &

Rapeepan Pitakaso”, Kanchana Sethanan"*

* Metaheurisrics for Logistc Opamization Labaratory, Deparment of Industrial Engneering, Faculty of Engineermg, Uban Ratchathani Untversiry, Thailand
® Research Unit an System Modeling for Industry, Department of Industrial Engineering, Faculty of Engineering. Khon Kaen University, Thailand

ARTICLE INFO ABSTRACT

This paper presents the ALNS metahel

signment and routing problem with t

chanical harvester under a sharing infie
. ical b

Keywords:
Adaptive Large Neighborhood Search (ALNS)
Sharing infield resource system

Sugarcane

Scheduling

Routing

redin
equipment and machinery of the sugarcane supply system
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.\EE’IU Workshop V: Paper Discussion & Oral Presentation

Presentation: Design Smart Scheduling System for sugarcane inbound logistics
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MSIE U Module 2 (Smart PPC) Assessment

CLO2
» Formative: Workshop, Case Study & Discussion

» Summative: Oral Presentation & Open Exam
CLO4

» Formative: Case Study & Discussion

» Summative: Oral Presentation
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Module 3: Outline

)

Real time data analytics and software systems to support planning,
scheduling and control of smart production processes and systems

3.1 Real-time monitoring system
3.2 Real-time data analytics

3.3 Operation system for predictive analytics, predictive modelling,
and forecasting
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Module 3: Teaching Methods

)

 Various teaching methods were used in this module including;

e Lecture

« Case study

» Group discussion
* Workshop

« Group assignment

e This module consists of four workshops
» Workshop I: Case study & group discussion on real-time manufacturing system
« Workshop Il: Workshop on how to get real-time manufacturing data
* Workshop Ill: Workshop on how to do real-time data analysis
» Workshop IV: Class project
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)

e Discussion

1. Why real-time monitoring system is
Important?

2. What is the RumMIP?
3. What is the RumPST?
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Workshop I: Case study & group discussion
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MSIE
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Workshop II: How to get real-time mfg data
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MSIE

0

Activity 1 - Loading Data

* Use text editor to view data/iris.arff
* Use Weka Explorer

* Analyze iris.arff
* Preprocess tab
* Visualize tab

Activity 2 - Training

* Train the model with rules.ZeroR
+ Zero Rule Algorithm
* Train the model with trees.J48
* C4.5 Algorithm (Decision Tree)
* Train the model with laze.lbk
* K-Nearest Neighbors Algorithm
* Try K=1 and K=11

Workshop lll: How to do real-time analysis

Activity 3 — Make Predictions What is Machine Learning?

Data

Learn from experience Learn from ssperience— Follow instructions

Viaw in main wisdow

View In s=parane wndow

Sa% TESLL buser

Debeie resuk butfer

Load model

Saner el

Fe-pakiane model o cren et ses
Ty Tl el T g

Activity 4

Logistic Regression | function.Logistic.
Maive Bayes.
_ Decision Tree
| K-Mearest Nﬂighhars
Support Vector Machines
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MSIE
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Workshop IV: Class Project
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Module 3 Assessment

CLO3
» Formative: Case Study & Workshop

» Summative: Class Project
CLO4
» Formative: Discussion
» Summative: Oral Presentation & Report
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Student Comments

)

 Excellent in teaching and learning.
 Encourage students to have more participate in class ™.

« Teaching methods of this course are very impressed comparing with
other courses teaching as lecture-based. For me, | feel that | willing
to spend more effort and more attention for this course because
both teaching methods and lecturers. The teaching and learning
methods of this course can help me in working on my thesis, as well.

« Group working and brain storming support student to work as a
teamwork. | would like to thank all lecturers who conduct this course
to let students to show his/her potential and knowledge in applying
theory for real applications.
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