52200, th [ X B

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

(@S IxmAGIRER
0%

SKEt IR

o E OlVER
IRRIHEAR
- RElSEIBEBIZHER :

(Nin—IT
3-B-3-CD-5-B-5-78

EYMR NSRBI S AERH CO URSES
» iRtz | ERWAR - FEEER
— P aRE 1= LI 2L AW




ZUBM 152 5 R I /6

RRAE AT

BT - BIREEER °
FEZHE : 3-B~3-CD -~ 5-B »

N =
T
/LN .

MEEZIT - BEEEEREREKHENR - BAMZ2HAEE

5-78 o FLREZEHMSESERIEAEERZED

o 3-B 3-C 3-D e 5-B 5-7 5-8
12:10-13:00 17:05~17:55 18:00~18:50 fEE 12:10-13:00 15:10~16:00 16:10~17:00 s

HELH 87108 F£87102 F£87108 87108 HELRH | 41102 ([FEE7102| §£87210 | #E4%307 | 84102 | F&4210

2815H R®ATE BF G E B E B NE 28178 FEAx | IR | EWE | REE izl [=E 2

2822H RATE A BT BT 28248 =11 | EhE =7 89

381H RATE RS HE BE 3838 M | BRH | TWE | REE ik (=2

388H S BT BT 3810H =nx8 | EE =

3815H RATIE B G E B WE B E 38178 A | R | TWE | REE izl =2

38228 BEE - IEE EW(IER) 38248 =1 | FE = 3

3829H RATE B E BT BT 3A831H FEE | @R | TWE | FER izl [=F 2

4850 RikiRE8(HR) 4878 =5 | ThE =8

48128 RATE HichEE | 4814H izl [=E3) ik (=2 HichZH
4819H RATE & E BE 48218 FES | =89 | EWE | RER =1

4826H RATE BF G E BT BT 4828H B | EE izl =g 2

5H3H RS B BNE 5H5H =738 =51

58108 RATE RS BT BT 58128 RITY TE | FEEK

5817R GRS G E E BE 58190

5H24H G E BT BT 5H26H T

5H31H RATE BF G E 652H

687H 659H

6814H #kEE  BEE| 65168 HREE - REE




FiMzE £
Case study Ergonomics

ﬁjtﬁ/ 7. /\7( $::

1. Core Ability Direction

* Problem finding & Problem solving. INDUSTRAL

ERGONOMIC ASSESSMENTS / A

* Develop an effective presentation narrative.

2. Prerequisite: Motion and Time Study, Ergonomics

3. Course Design: 12 hours

No. | Hour | Teaching approach Content
1 2 Lecture Industrial ergonomics case studies
2 4 Field study Case-1: Industry visit & ergonomic assessment
3 3 Group meeting |Case-1: Initiate & intergrate an ergonomic report
4 4 Field study Case-2: Industry visit & ergonomic assessment
5 3 Group meeting |Case-2: Initiate & intergrate an ergonomic report
6 2 Presentation Final presentation




ENSURE ACCESS TO AFFORDABLE, RELIABLE,
SUSTAINABLE AND MODERN ENERGY FOR ALL

PROGRESS IN ENERGY EFFICIENCY INTERNATIONAL FINANCIAL FLOWS TO Eﬂlibv ‘@
NEEDS TO SPEED UP DEVELOPING COUNTRIES FOR RENEWABLES A QUIRTER BETWEEN 2010 0 2019,
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Knowled?e Management in Households about Energy Saving
as Part of the Awareness of Sustainable Development
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Household

Energy

Management

ONE IN FIVE PEOPLE STILL
LACK ACCESS TO MODERN
ELECTRICITY and three billion
people rely on wood, charcoal or
animal waste for cooking

and eating

Every year INDOOR AIR
POLLUTION kills 4.3 million
people - most of them women

and children

 Research Questions:

1.  Where a household uses its energy?

2. What is an energy efficient home?

3. What are the ways to motivate Taiwanese to save energy?

 Research Method:
1. Questionnaire

2. Survey

\| Heating, Ventilation,

and Air Conditioning
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«Case Study (Service Quality)

» Overbooking of United Airlines-
* Service Failure that Impairs Corporate Image

Teaching Plan and Class Discussion:

1. Why Overbooking ? What the benefit and loss for airline and
customers.

. Service quality perceived by customers.
Service failure and recovery.
Crisis management.

SIS

Profit vs. customer satisfy.
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Innovative Design — by Hsin Rau
Week 1: What Is TRIZ? Woridwide)

Key Discoveries
e Hierarchical View
* Seven Pillars
* Success Stories
e Global Innovation Index repeat! 40 Inventive Principles

nthesiz /
¢ Applications & Organizations V Source: Altshuller
nnovative

Key Discoveries

1. Technical Systems progress towards
Ideality, by overcoming internal
contradictions

2. Technical systems evolution driven
by objective laws. Patterns to help
develop the systems further are:
Trends of Engineering System
Evolution

3. Problems repeat across industries &
sciences. Ways of inventive solution

. Patents TRIZ is a statistically based family of principles
hz‘::iag;":fam’lag;s and strategies enabling engineers to identify
4 potential solution paths of technical problems

* Week 2: TRIZ and Systematic Innovation Tools (1)
e Six Thinking Hats with Practice
* Psychological Inertia
* STC Operator

Ideality
Resource

Functionality
Contradiction
Space/Time/Interface

Philosophy

* Week 3: TRIZ and Systematic Innovation Tools (2) ethod
A complete problem etno

¢ Idea I |ty definition/solving process

e |deal Final Result

. . . Inventive Principles IFR
* 9 Windows Method with Practice - O o o Matri | Trends ool
tetds : Subwvearsion
* S-curve S ren.  Huncion  wnowledgel S oS oo

Trimming Resources Separation Principles
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Innovative Design — by Hsin Rau

e

 Week 4: TRIZ Solution Procedure (1)

Problem Definition

Function Analysis

Cause Effect Chain and Contradiction
Analysis

 Week 5: TRIZ Solution Procedure (2)

e Contradiction Matrix
* Design Evaluation
Criterion 1
* Week 6: Final Project Crterion 2
* Project Proposal

40 Inventive Principles

Project Presentation [oea
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6
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! Parame ters
Weight of moving 58 9,17
1 : =F N -
object 9,34 8,34
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Decision and Soft Computing

Dr. Hsin-Wei Hsu
Assistant Professor

Department of Industrial and Systems Engineering
Chung Yuan Christian University

2021
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(Soft Computing)
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(Priority)

J& 4R 73 774 (Analytic
| Hierarchy Process; AHP)

>Z B2 (Multi-
Attribute Analysis)

J

4 )

Z1# 8N (Compromisin
Programming)

% B2 2 (Multi-

Objective Analysis)

- J

SEERATEMS ?
(Trade-off)

BERESA
Generic Algorithm; GA)




TRETEEEM

ZHIER -
¥ oK ZZRY R ERE = . ..

"{REVRER

NI ER !
BAEZI N EREEERERN ?

= - REBRERE <

HE R & it} B SR 1

300

250

Mt CO2e

- gy ind ry mmDom i Ser Industria | sector
- poi tor | ctor mmSystem balance ENETs
emi g

RAMERYNEERL/SHRENS?
REBIZIS ? (RAEIZAVHEIREE R
ZEEPENS ?

{RENZENN 1 2257 BY 14 FE 58 o] LUK RUE
—U1? B ZRNE !

REERmMRERD

Energy use
Food cold
chain
Consumer

Water use demand

Food
production
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“Optimizing is the science of the ultimate;
satisficing is the art of the feasible.”

British scholar
Samuel Eilon,
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Curriculum planning

Expected hours: 12 hours (dynamic adjustment)

Requirement: Basic programming ability or willing to self-learn
(Warning: A rapid development of ability without the basic theory in depth)

Multi-attribute Decision Making (AHP)

Decision under Uncertainty (Fuzzy)

Introduction to Multiple

The type of uncertainty and

1 hour Attribute Decision Making 1 hour introduction of Fuzzy.

2" hour What’s AHP? 2" hour Fuzzy theory

3" hour The case and application 3" hour Fuzzy programming

Assignment | Coding for the AHP method || Assignment | CPLEX or LINGO solver
Multi-objectives Decision Making (CP) Algorithms (GA)

15t hour Introduction to MODM 15t hour Introduction to Algorithm

2nd hour The nondominated solution ond hour What is the Generic Algorithm

31 hour How to define a “good” used for? —

decision? 3" hour The case and application
Assignment | CPLEX or LINGO solver Assignment | Coding for the GA

14
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Project and Scoring

Things beyond 12 hours

1.
2.
3.

Self-learning the coding and software using ability
Paper or case reading and writing experience report
Reproduce the achievements of others or plan a special
project by yourself, and complete the project.

Scoring

Coding for AHP
CP homework
FP homework
4. Coding for GA

Four Assignments 40%

W=

Experience Report | 1 international paper or case study 10%

1. Reproduce the achievements of
Project others (low level) 50%
2. Your own project (High level)
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Manufacturing/Al : CPS introduction

* Phase 1: Virtual system deve
" Platform : Automation Studio

1. Introduction of technologies
to manufacturing systems

2. Process control introduction
a) Actuators

b) Electric control system
(JIC and IEC standards)

c) PLC and Ladder diagrams

opment

applied

d) Sequential Function Charts (SFC)

e) 3D virtual system development
(Case study and existing equipment)

Note: Please refer to the figures
(1) CPS development Plan and
(2) CPS development details

Virtual System >

iy Cyber Physical System
(CPS)

Failure Detection System

Integration, Interaction,

Association of virtual systems

_____________________________________

Automatic configuration

‘ ‘ Machine Learning ‘

Prediction
Maintainance (PdM)
Prediction Health
Management(PHM)
Remaining Usable Life
(RUL)




= 7d £9 2 Al

Manufacturing/Al : CPS introduction

* Phase 2: CPS development
" Platform : Automation Studio
1. Introduction of physical control units

a) Mitsubishi
b) Omron

2. Introduction of communication
strategles
a) OPC severs
b) OPC DA/UA
c) Communications

Note: Please refer to the figures
(1) CPS development Plan and
(2) CPS development details

Virtual Systems

CPS

CPS

CPS Development Details
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Business Analytics (FGE 45717

e (MIT) apply the tools of modern data science, optimization, and machine
learning to solve real-world business problems

* Machine learning: A branch of Al

* Prerequisite: Any programming language, knowledge of basic probability and
matrix notation (in high school)

How can we

e Quality: Willing to learn and code (in Python)
* YouTube: &5 a0l Es2251.2.2 Data o | _ Analytics
to analytics to Al o . ETETR o

At
\“g\g“

M.Y. Sir, et al., Optimization of
Multidisciplinary Staffing Improves Patient
Experiences at the Mayo Clinic, Interfaces, Difficulty G
2017’ 47(5)’ pp 425-441 https://www.zdnet.com/article/data-to-analytics-to-ai-from-

descriptive-to-predictive-analytics/
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Course deign: 12 hours

* Topic: We will discuss. In service,
manufacturing, and anything.

* Listen to my video before the
class: Python, machine learning,
operations research

* We will discuss your progress
during the meeting: Learning by
doing

Wiki: Cross Industry Standard Process for Data
Mining
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Al Technology for Smart Healthcare:
Biomedical Image Segmentation using CNN (1/2)

nvolutional En r- r
Input Convolutional Encoder-Decode Output
T Pooling Indices
'."1 T
Raw Image I Conv + Batch Normalisation + Rell Segmentation
I Pooling I Upsampling Softmax

End-to-end image
segmentation

e Course Objectives
— Tolearn the SOTA medical image segmentation method : Unet

» This method won the 2015 IEEE International Symposium on Biomedical Imaging
(ISBI) challenge

v Only 30 cell images in the training dataset
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Al Technology for Smart Healthcare:
Biomedical Image Segmentation using CNN (2/2)

e Course Outline

What is Image Segmentation ?

Fundamentals of Convolutional Neural Network (CNN)

The biomedical image segmentation method : Unet

The implementation of Unet using Pytorch or Keras

» Train a Unet model using the cell image training dataset

» Inference the cell image testing dataset using your Unet model

* You can apply Unet in other applications

Lesion Detection
Cell Tracking




