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Syllabuses for all courses
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materials (in Thai and
English languages)
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A platform for
online learning

“We, through our collaboration,
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Laboratory equipped
with online remote
access from partner
locations

SECrco—-xxco
—HZmMEVO0Orm<m0 @ ZO—0wmoO

Short-term courses
for professionals

Submission of the
curriculum for
accreditation

A Dissemination and
Sustainability
Conference

October

Sustainable network
among the consortium
members

£

@MSIE4Thailand
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For Thailand Sustainable Smart Industry

MELE Curriculum Development I\EIU Curriculum Development

Industry 4.0 has grasped attentions of industry, academic and research institutes as well as governments all over the world. For Thailand,
the government has foreseen the need for change from a production-based economy (Thailand 3.0) to a value-based economy (Thailand
4.0) in order for Thai industries to be competitive. Capacity building is indispensable for this change.  Therefore, Thai and European
academic institutes have formed their collaboration in this project to develop a curriculum of Master’s degree program in Industrial
Engineering to support sustainable smart industry for Thailand (MSIE4.0). The project is a three-year joint capacity building project worth
approximately 980,000 Euro. It is one of 149 selected from 756 eligible applications for 2017 EU co-funding for Erasmus+ Capacity Building

MSIE4.0 is proposed to enhance the capacity and ability of
universities in Thailand for the delivery of a high-quality
PRO]ECT competence-based curriculum for Master’s degree in

industrial engineering that
OB]ECTIVES - supports sustainable smart industry (Industry 4.0),
- conforms to European Qualifications Framework (EQF)
- is applicable to EU partner universities.

m CURRICULUM FOCUS

The curriculum will focus on improving the contents regarding
co-created product design, advanced manufacturing processes
and smart production that are the 3 pillars for engineering
successful products to be in line with sustainable smart industry.
In addition to content improvement, knowledge delivery will
also be designed carefully to ensure effective learning so that the
students will be able to apply it in practice after graduation.

Students will play active role in their learning. Student-centered
learning will be the focus of teaching and learning methods.

o

Asian Institute of Technology

Chiang Mai University

King Mongkut's University of Technology North Bangkok
Thammasat University

PARTNERS Khon Kaen University
Prince of Songkla University
University Politechnica of Bucharest, Romania
University of Minho, Portugal
Czestochowa University of Technology, Poland

ASSOCIATED PARTNERS

Thailand: The Federation of Thai Industries / Western Digital (Thailand) Co., Ltd. /
Kohler (Thailand) Public Co., Ltd. / HGST (Thailand) Ltd. /
Southern Industrial Estate / Rajburi Sugar Group of Companies / CP Group

Europe:  Group Renault Romania / Unison Engine Components Bucharest S.A. -
General Electric Aviation / “Prof. Constantin Popovici” Foundation /
ALUMNI IMST Association / Students Association from Faculty IMST -
ASIMST / Leoni Portugal / Bosch Car Multimedia / Continental - Industria
Textil do Ave. SA / Regional Development Agency (RDA)
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Deliverables / Outcomes

40

MSc program in IE with set of outcomes, course catalogue, and outcomes /
courses / methods matrix

2. 15 courses that would be described in syllabuses that would include: course
title, its outcomes, teaching and evaluation methods, contact and working
hours, content, references to literature and teaching materials, outcomes /
content / methods matrix, grading scale, teachers responsible.

3. Pilot teaching in modernized MSc at partner universities (selected 9 courses
will be launched as electives on partner universities and would be accessible

to its students)
4. Assessment of pilot test of the key courses and improved courses

5. Accreditation of the curriculum

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




Contact us for more info!!
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https://www.facebook.com/MSIE4Thailand/

Curriculum
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l\ﬁE—E/IU Outline

* Changes and Trends in supply chain management

= Supply chain 4.0
= Supply chain drivers in SC 4.0 and real-world applications

= Conclusions and Remarks
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Industrial Revolution

=18th Century 19th Century 20th Century

Industry 1.0 Industry 2.0 Industry 3.0 Industry 4.0
Automated production Intelligent production
using electronics and IT incorporated with loT,

cloud technology & big data

Mechanical production Mass production assembly
equipment powered by lines requiring labour and
steam electrical energy

Machines and devices are
connected to in a secure network.
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1. Changes and Trends in supply chain management

+*» Industries and their business models are now driving the transformation to the digitized supply chain
due to crucial factors such as disruptive innovations, new technologies, and expectations of consumers,
employees, and business partners.

s A supply chain is a multi-faceted ecosystem linking many operations such as procurement process,
product development, manufacturing and distribution networks into a digitized system and one fully
transparent to all the players involved.

* Big data analytics
* Cloud technology
* Sensors

* 10Ts Mega trends SC manager should leverage the supply

Industry 4.0 creates
a disruption

090 _ chain system and the needed advanced
e‘_" ° '9@ customer IT system to operate such smart SC
°®'6 66 (SC become much faster, more flexible,
and more efficient)
Technologies have ¥ Co2 emission, Customer
emerged v labor availability expectation

» Collect data
» analyze and
= use data to re-design

processes in real time Co-funded by the
Erasmus+ Programme
of the European Union




2. Supply chain 4.0 (Digital Supply Chain)

v

Automation

Supply chain management . . .
S . Business objectives

(Time, cost, quality, responsiveness, safety,
sustainability, efficiency, effectiveness)

Automation

Human resource

o

Digitalization

/

Source: Modified from Tschandl: Supply chain and Industry 4.0)

accurate for the support of decision making.

significantly improve the business performance and customer satisfaction (McKinsey ).
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v Supply Chain 4.0 is the highest maturity level, leveraging all data available for improved, faster,

v Supply Chain 4.0 applies the Internet of Things (loTs), the use of advanced robotics, and the
application of advanced analytics of big data in supply chain management by placing sensors in
everything, creating networks everywhere, automating anything, and analyze everything to




By applying Supply Chain 4.0 levers, huge potential can be unlocked
in all supply chain categories

Lost sales (service)

Service

Agility

Capital
\

Transport and
warehousing costs

SC admin costs

Cost

Inventories

SOURCE: McKinsey
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Baseline
(SC 2.0)

-50% -

-651t0 75%
] _
-50 to 80%
-35t0 75%
Basic Advanced

(SC3.0) (SC 4.0)

> -75%

-30 to 50%

-75t0 90%

-50 to 80%

Visionary




SC4.0 Concept
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Source: Modified from Digital Twinning of Supply Chains: An Orchestration Platform for Supply Chain (Re) Design, 2019)

Integration among activities in the supply chain by Digital transformation

Data collection

L] | Big Data (use Technologies, e.g., big
1 data, sensor, Cloud
The key to success? £ (Database Warehouse and Information System) e sensor clos

Data processing

Optimization and simulation models (by models such as Al,
Data mining)

Action— Resulting to changes in a real time .
Decision Maker

Outputs Need to: understand, analyze,
(Data visualization and reports) design, manage,..., make decision "




U 3. Supply chain drivers in SC 4.0 and real-world applications

How to get the optimal model for Responsiveness + Efficiency ??7??

- Pricing
- - (Economy of scale)
Outsourcing |
X MIS
S \ (Real time info)

PR Facility and infrastructure
Location

Transportation Capacity
Warehouse management

Source: modified from SCM Globe Corp., 2015 Co-funded by the
Erasmus+ Programme
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Smart vehicles

Smart infrastructure )
Infrastructure and digital TAS9&9NUFIU
ATUNEATNLREAUAINA

Smart freight

Uses of software and technology to identify
transportation data in real time

5 -
= [3a] 5 2o e

Transportation management

Driver management

, . _ Routing .
ATaTIARaunInuUsnaulyd uay ° = - Eco driving

7 ! e <
ms"l,mmmgmwaawmuwum 7 (\ On-Board Diagnostics: OBD, GPS
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Road Transportation

I‘KNOWYOUH
h IS

Planning horizon Depot Driver Customer Road limitation Uncertainties

. . i . . - Travel time S .
- Single/Multi - Single/multi - different - drivers’ working - specific . - Limitation of - Dynamic VRP
periods depots cs:iazpeasatles S SELLE A requirements - Distance vehicle sizes - locations and/or

- _ - specific related to service | - Utilization -Ti the demands of

= SI_I'Igle/ multi qualifications time and/or e ;l;:l‘:l; 32:>wed custormers are
trips - Eco driving vehicle type. e - unknown

- Types of services - Speed limit

(P,D)

olution methods (Heuristics, Metaheuristics, Hybrid metaheuristics)
\ U Y Y ey
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Ice transportation and IT application
v Transportation cost
v Holding cost

v’ Excessive production
v Accurate data for market strategy

B Server

Database for designing the route
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[] Database system and mobile application in ice transportation
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Database system and mobile application in ice transportation

: : —
Running for the optimum route
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n

Database system and mobile application in ice transportation

Solutions for route optimization and distribution location using actual distance Interfacing with Google map
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Database system and mobile application in ice transportation

Mobile Application

Login to the system

& "R .4 58%m 09:25
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Kimvs BBC Media

Unalaa3  WMsANY AlS
Player

Services
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PR GALAXY
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Facebook Galaxy  Galaxy Gift  Galaxy

Apps Rewards
]
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U Database system and mobile application in ice transportation

Mobile Application

Sales
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Database system via Mobile application

Mobile Application
. m— . < @anaud  Choose products
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loT Bus Shelter % — Cloud + Algorithm
GPS

KKU
Mobile App

loT Bus

Q
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Smart Bus Management System (On going project)

/

@

g

\

Passenger ’

Y

Head counts by
sensors

Increment passenger
count in Data Base

i

_

Bus terminals
acquire count

v

Re-route buses ’

Flow Diagram /




3.2 Sensors and controllers in plant cultivation for
Future Food Safety

Plant Factory

Mobile unit: Cutting down transportation costs
Sensors, controllers, and smart motors to control temperature, humidity, and frequency of lights.

Big data & Data mining (Temp, Humidity, lighting)
Co-funded by the
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Controller system

Cloud Management

Smart farm (On going project)

% Can be a Mobile unit
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Lighting System

Temperature Monitoring System

Watering System

pump




3.3 Feedstock management

v’ Develop shipping management software
Delivery Plan from the factory to customers via Online
| network

l l v’ All stakeholders are linked and shared

|

FFC PlantControl - Auto email
Real Time Daily, Weekly, Monthly |

Finger Scan

Source: Innovation Exhibition of CHAROEN POKPHAND GROUP
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I\;E_E'IU 3.4 Sugarcane mobile application and software

Server

:
1"
[
[
Xl
|

iPhone App Android App Facebook.com
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e —_———

Contract Farm
Process

il

Sugarcane Inbound logistics

production
Planting ) Harvesting — Transportation (— Queue
+ A Management
Land + v
Preparation No Queue
+ queue System
Seed Manual Mechanize Owned Rent + +
preparation + + Separate
Planting Loading Transport Weighting
Interculture and Loading Dumping
°th‘_3r Labor Transloader station Sugar Mill
operations + 3

How to manage to obtain low cost, quick operation, and good quality!!l

27



I\;E_E'IU Sugarcane mobile application and software

1. Create fields’” ArcGIS and contract automatically

2. Create Harvesting Card automatically

3. Monitor the harvesting status of Sugarcane fields in real time
4. Store all data in the database in order to make efficient strategies

5. Real Time reports

Co-funded by the
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Operational flow of Sugarcane Inbound Logistics

1. Making the contract farming 2. Harvesting

Prepare growers’ collateral

N / > Harvest schedule

Apply fFOarr(r;ontraCt Staff measure the ArcGIS * Keep in the dataljase > Brix measures v

*Mobile App ; . *Store in t%e database Harvest card
Growers Making the contract g 1
Y 3 / - v .

‘ - Create fields’ ArcGIS e = Mobile App Monitoring and Bring to growers

= *Mobile App et s > evaluation of v

" Wm Sugarcane fields Harvest

(Harvesting model)

—= *Mobile App
47
5. Strategies of 4F" Rlc;:ports Google map
a - Fleld status
—| sugarcane inbound | < -
& .. -Amount of cane *Tracking y Cane controlling and
logistics transported to the mill Update the field’s | TEFT T
status
. : Sugar mill < Transport
*Mobile App *Mobile App

3. Sugarcane Transported
to the mill
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Create fields’ ArcGIS
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Harvesting card
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[] Monitoring the harvesting status of Sugarcane fields

-
>
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GIS in Real time

- GIS aavaneilaqiiu

Google ==
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WH Robotics

Loading and unloading activities

Artificial Intelligence (Al):

Radio-Frequency Identification (RFID)

e transfer data & track items

The Internet of Things (loT)

Warehouse Management Systems (WMS)

e ASRS — Automated Storage and Retrieval System

Visit www.abr.com

Call Us Today 800-281-3056

&R (American Barcode and RFID) | 3431 E Elwood Street Phoeni:

" Co-funded by the
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loT Application

Source: http://thai.logistics-manager.com/

v Wifi scanner
“« ” r__l__- . H OW IT WO RKS
/ H an d S-fre € |_ B (((.))) ‘ e (((Q))) Location data from sensors on equipment such

as scanners and material handling equipment

(T I (MHE), and shelf locations are transmitted
t centrally in real time and wirelessly via existing Wi-Fi
' % infrastructure within the warehouse.

Data from these
locations are aggregated
and overlaid with

=g

warehouse order

&

activities from the warehouse
management system on-site and
mapped against the warehouse
layout, providing a visual
representation of all data in real-

|

time with heat maps and location

geotags that evolve over the course
of the day.

- Visualizing operational data with heat maps has changed

the way data is analyzed and is expected to contribute to

. =
https://youtu.be/5zuyssUMGTc?t=7 operational efficiencies and improve employee safety.

https://youtu.be/ufmhOvrr3Fw Co-funded by the
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Automatic vertical storage

[
ME §

E s
T

z'

e
i

d i

L\

Soure: http://verticalstorage.blogspot.com/2016/01/vertical-lift-module-vs-vertical.html

* Increase Efficiency, reduce Labor cost, and optimize WH Space
* Increase Flexibility
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il

Staff
competency and
transversal skill

Data

accessibility
and
exploitation

Facility and 14.0
Infrastructure Technology

4. Conclusions and Remarks

e Supply chain managers should properly leverage their supply chain
system and the needed advanced IT system to operate such smart

supply chain applications (much faster, more flexible, and much
more efficient)

e Securing the loT
* Network capacity building & Technical skills training.

* Itis the opportunity to push the educational system to change.
 SC4.0 is therefore proposed in our MSIE4.0 curriculum as one of
the 15 courses in order to enhance the capacity and ability of
Thai universities for the delivery of a high-quality competence-
based curriculum for Master’s degree in industrial engineering
that supports sustainable smart industry (Industry 4.0).

 Digitalization is good, but it is not everything !!
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Thank You!!
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