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Case study Ergonomics

ﬁjtﬁ/ . /\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
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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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C++ and Excel VBA Fast Training (4 hours)

* Loop
* Data Structure
* Large data processing

* Python self-training and Kaggle for fun!!!



SRR
OR — GAMS Little Training

* Basic training (6 hours)
* sets, parameters, table, equations, solve statements
S control, alias
* Input and Output: Excel, text file
* Model Autorun for large size experiments, linking with VBA or C

* Model Building (3 hours)
* Assignment variants
e TSP
* Network flow model

e Case study
e Student Group Project
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GAMS basic training case
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GAMS Advanced Training Case
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Simulation — FlexSim and Witness

* Kendall notations and basic Statistics and Queueing Concepts 1 hour

* FlexSim Little Factory (2 hours)
* Source, Sink, Queue, Processor
* Conveyors, Stack, Transporter, AGV
* Global Table, List

* Witness Little Factory (2 hours)
« TBD

* FlexSim Healthcare Little model (4 hours)
* Process Flow
* People Module

e (Case study
* Student Group Project
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Simple Jobshop System

* General Process flow

* Source — Generate Token

* Create Object — Generate item

(product)
* Sink — Destroy Token

3D Model

* Queue X 6 —temporally place
items

* Processor X 5 —proceed items

* Tool Box

* |tem List
 Global Table

Queuel
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O =—=) Machine 1

O O
l
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*- - Processor3 2

Queue?

Processori .
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D ¢&=—= Machine 6 K

Machine 5 ( Machine 4
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Assigned Advanced case

Background
Chairs for Tots builds children’s chairs that are sold through s For T,

& we Ofg
major outlets and over the internet. The production facility <

is just keeping up with their order rate but is also trying to —
keep operating costs down. Work in process at the end of
the week is continued the next week. 1deally, operators help
clean the area at the end of the week; however, if there are
orders still to be completed, the cleaning operation becomes difficult. The plant doesn't
want to add overtime but management feels they have to do something to increase the
weekly output and still have time to clean and service the equipment.
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Problem statement

* What will be the impact Of higher order rates on the oprations
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The base order rate for chairs is approximately one every 25 minutes (distributed
exponentially) but is expected to increase to one every 20 or even 15 minutes during a
peak period. The plant starts operations at 8 a.m. Monday morning and runs 24 hours
a day. It stops taking orders at noon on Friday so that the work in progress can be
completed, the area cleaned, and the workers sent home at 4 p.m.

There are 4 major production steps:

1. For each order,a set of raw materials is conveyed to the cutting machine loading
queue. An operator moves the wood from the queue to the cutting machine,
which operates automatically.

2. Once cut, the cutting operator places the set of parts on a conveyor. The parts
move to another queue where they wait to be assembled and painted. The
assembly operator takes the parts and then assembles and paints each chair.

3. The painted chairs are conveyed to an oven to dry and set the glaze. The oven
can hold up to five orders. Therefore, five orders are usually accumulated and
placed in the oven at one time; however, any order shouldn't wait more than
150 minutes to be placed in the oven.

4. When dry, the orders are transported by conveyor to the packing area where
they are inspected and prepared for shipment.

Operating times (in minutes; the varying times reflect the size distribution of the
orders) can be found in Table 7.4.
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Operation Attribute — Minutes | Distribution
Order arrival rate Mean = 30 Exponential
Cutting Min 10; Max 20 Uniform
Asse mbly Min 10; Max 20 Uniform
Heat Treatment 60 Constant
Inspection Mean 20; Std 5 MNormal

Table 7.4: Operating times.

Downtime occurs in a number of ways. The cutter and assembly operation both
have frequent and infrequent downtimes. The frequent downtimes can be repaired by
the operator. The operator will always stop the present job to repair the machine. The
infrequent downtimes (changing a cutter blade and repairing the paint sprayer) have
to be handled by the plant mechanic, who responds to breakdowns as they occur. The
plant mechanic also has to fix problems in the other plant areas.

Time between Time to
Upﬂmﬁnn failures Distribution repair Distribution Repair Person
(minutes) (minutes)
. Min. 20, - Min. 1; ) Cutter
Cutter Max. 80 Uniform M. 4 Uniform et
Min. 35; - Min. 1.2; . A.SEEI'H]J].}"
ﬂsscmb]}r Max. 55 Uniform M. 3.0 Uniform DPCI‘ﬂtDI
Mean 420, . Mean 5; . .
Oven Std. Dev. 20 MNormal Std. Dev. 2 MNormal Mechanic
Cutter blade 760 Constant Butin. 105 Uniform Mechanic
change Max. 15
) Min. 400; - _ .
Paint sprayer Max. 560 Uniform 5 Constant Mechanic
Other plant . . Min. 20; . .
Areas Mean 100 Exponential Std. Dev. 5 Mormal Mechanic

Table 7.5: Historical records for downtimes (minutes).




) e ]

Material travel times

*  Order entry to cutter: 3 minutes

« Cautter to assembly: 3 minutes

* Assembly to oven: 3 minutes

* Oven to packing: 5 minutes
Capacities

* Conveyor to cutter: 10

*  Queue before cutter: 10

. Cﬂnve:mr to assembl:,r: 10
*  Queue before assembly: 5
. Cﬂﬂvﬂ:,rc-r to oven: 10

* Conveyor to packing: 10
Expected results

* Run the simulation for 10 workweeks. Although in practice any incomplete
orders would carry over to the next week, consider each week a separate run
starting with a clean line.

*  Report on production levels as well as how many orders are still in the system at
the end of the week. The only operating personnel who need to be considered
are the cutter operator, assembly operator, and plant mechanic.
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Anything

else??

Modeling and analysis issues

What level of detail is needed? Should all chairs in an order and their parts be

tracked?

What should be the basic time unit?

How can you start and stop the simulation?

ﬁlthuugh the combiner object can pcri}_wrm batching, is it a guud choice here?

*  What other object can handle batching?

* How can the max waiting time be handled?

What is the best way to validate that the components are working correctly

before adding the complexity of the downtime?

How can the “rest of the plant” be simulated and given a downtime for the

mechanic to fix?

+  Which downtimes will pre-empt Uthurjub'-_;?

* How is the person to service the downtime selected?

What performance measures are important?

What can be done to improve operations so that all jobs are finished by 4 p.m.

on Friday?

* The union wants an additional mechanic added.

» The cutter operator wants an automatic infeed from the cutter queue.

* The lean team suggests changing the way orders are entered into the
OVEIL-CVEI 5uggt:‘:iting C[]ﬂ\’ﬂ[ting toa ﬁ.‘l"ﬂ‘lﬂ.nﬂ continuous overn.

What are the issues with highf:r order rates and what can be done to imFruw:

Uptrﬂtiun&i?
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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

Target - Surface
ST Disadv Disadv Disadv Disadv Disadv.
Disadv - - sadv.
(Sore Pt.)
//\
Disadv Disadv Disadv /nown \
A I
Intermediate
Disadv Disadv Disadv Disadv
=
Disadv Disadv
\Hidu;n/
Key Disadv .. .
- Disadv Disadv Critical Key Disadv
(@ bottom level)
6
Altshuller’s
Contradiction Matrix
I | o - —
w ing P t = 8 - B 2
[ nnnnnnn g Farameters S5 - E‘ﬂ S = - E“_ - R=X
= =2%8(go |28 53
> > 58S Do 58 23S o
] T oS Sll=ts 8 P
=3 |=8°|33 (38 °<3
[ Improving Parame ters £ = 2
’ 1 2 3 a 5—>39
! Parame ters
Weight of moving 58 9,17
1 : =F N -
object 9,34 8,34
2 Welght:l:jz::tlonery _ + _ . _
’ Inven
3 Length of moving 18 + Princi
object 9,34 = e
Length of stationery .28 17.7
4 -
39 object 29 / =t 10,70
meter: . i 7 // 14,50
5 | Area of moving object - 5% - —+
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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)
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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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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




