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People at Work
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Engineers of Human Work

1990

/K ©the takt times group, 08/31/2023



ISE Body of Knowledge

INSTITUTE OF

AR
dmBR INDUSTRIAL
IISE Body of Knowledge WEEP & SYSTEMS

NP’ ENGINEERS

Operations
Research &
Analysis

h=d
&,
Ergonomics & Operations

Human Engineering & Supply Chain Engineering
Factors Management Management Management

T o
11 12
B Design & 14,
Informat
E:;T;;::; Manufacturing S‘urst_-ern D_efs!gn &
Engineering Engineering

A ©the takt times group, 08/31/2023 6



Industrial or Systems Engineering

Head
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The OR Takeover

Generatlon 1 Generatlon 800 Generatlon 2900

j

Generatlon 4600 Generation 7500 Generation 12500

Generation 16000 Generation 18000

Stanford:

“There were 3 departments: OR, EES and IE.

OR was merged against their will to merge with EES.
~2000 EESOR was merged against their wishes with IE.”

—
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Example of Human Work Engineering

Separating Human Work From Machine Work

Understand Degrees of Separation
High Medium

Lé3dn

Fire-and-forget:

1, Load the maching

2, Gelect program

3, Prese start

4, Walk awany

5, Eeturn when finished

Feriodic monitoring:

1. Load the aven

2. Start roasting

3. Baste every 30 min.
4. Turniever after 2 hours
5. Raad thermomater

Constant menitaring:

1. Eeplenish paper tray

2. Eeplace Ink/toner cartridge
3. Clear paper jams

4.

Comparative timelines

Human Machine

-

Human Machine Human Machine

Enable Separation
Process Capability

Apply process knowledge and experiment to find sweet spot

End-process detection and reset
End

On process end, make machine stop and reset itself.

Automatic Unloading

R,

e R
- i -_— -,

Machine unloads workpiece/load, and readies for human pickup

Intuitive operator interface

Rarely
used

Frequently
used

Distinctive controls
(D. Norman)
Operator controls collocated, mistake-proof, easy to understand.

Leverage Separation

Break down operations into tasks
Machine cycle

Manual task with
machine stopped

l—s Manual task with

machine running
Measure time in manual work with machine stopped and running

Map flows through machines

Operator paths
0] e

Separately map how materials flow and operators move.

Flow of materials

Combine tasks into operator jobs

Machine 1 AMWWAERA ]
Walk

Machine 2

Machine 3 1

Thread operator movements between machines into a complete job.

@ the takt times group (201&) For detalls, visit michelbaudin.com or see Working With Machines, by Michel Baudin, Froductivity Press, 2007



Mc¢GRAW-HILL STANDARD HANDBOOKS

MAYNARD’S
INDUSTRIAL
ENGINEERING
HANDBOOK

FIFTH EDITION

EDITED BY
KJELL B. ZANDIN

CO-SPONSORED BY IMA CONSULTANTS, INC,

The IE Identity

VOLUME1

HANDBOOK, OF
INDUSTRIAL:
ENGINEERING.

INDUSTRIAL
and SYSTEMS

1] ndlstrial Engineering

ENGINEERING

Function & Skills
~ » Techrology :

©the takt times group, 08/31/2023 10



Industrial Engineering, per IlISE

“Industrial engineering is concerned with the design, improvement and
installation of integrated systems of people, materials, information,
equipment and energy. It draws upon specialized knowledge and skill in
the mathematical, physical, and social sciences together with the
principles and methods of engineering analysis and design, to specify,
predict, and evaluate the results to be obtained from such systems.”
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Evolution of Human Work




Scope of Human Work
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Monagemen’r & Technology
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A New Textbook

factunn
jal E nglnﬂarmg an
nent P"‘rSpEr Live ;

©the takt times group, 08/31/2023

15



Background

WeRKINGE
MACHINES

THE NUTS AND BOLTS OF
LEAN OPERATIONS WITH JIDOKA

R

With Application o
Produciion Schechiling

| § - THE NUTS AND BOLTS
. _ | 0OF DELIVERING MATERIALS
Michel Bauslm | -l AND B0GDS

Company-specific production
systems: Managing production
imprevement in global firms

The Routledge Companion
to Lean Management

©the takt times group, 08/31/2023
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5 Parts

Getting to Know Manufacturing
Engineering the Factory
Making Information Flow
Making Materials Flow
Enhancing Performance

©the takt times group, 08/31/2023
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Manufacturing in the Economy

Manufacturing as Percentage of GDP in the 7 Largest Economies
35.0% -

30.0% - A_/\\
China

25.0% -
20.0% - w Japan
15.0% -
India
~—_United States
10.0% —_—~France
United Kingdom
5.0% -
1990 1995 2000 2005 2010 2015 2020 2025 2030
Year
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Engineering: Focus on Micro Layout
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Operation 1 Operation 1
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Making information flow

e Focus on data, not systems
e Communicate with people

Down

Idle
Running
?
| ?
Solid white with blinking blue?
Fast blinking white with slow
- blinking amber?

T
™ ., _1!

| I
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Making Materials Flow

Outbound milk run Distributor Y

q

Distributor Z

Supplier

, In-plant milk run
LPart supermarketJ

Upstream |
process

stores

Milk run route
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Enhancing Performance

Executives
Middle managers
Supervisors

Operators

Executives
Middle managers
Supervisors

Operators

Use of time by employees without kaizen

100%

Innovation
Daily routine, system maintenance
0%
Use of time by employees with kaizen
Innovation
Improvement
Daily routine, system maintenance

0%

©the takt times group, 08/31/2023
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Conclusions

Will our book work for students?

Will professors of IE adopt it?

Will it affect the direction of IE as a discipline<¢
Will it help operations managerse

©the takt times group, 08/31/2023
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Bookwriting & Technology

e How many of you are authorse

* What fechnology do you use?
- Writing
-  Collaborating
- lllustrating
- Laying out pages
- Structuring
- Indexing
- Proofreading
- Designing the cover

Do you self-publishe
e |f not, how much do you leave for the publisher to do<e

©the takt times group, 08/31/2023
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Collaboration

Tunisia

Morocco

5 Algeria

estern
Sahara
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What we expected from the publisher

A single point of contact

A book editor

Reviews of early drafts by selected academics
Endorsements

Cover art

Copy editing

What was your experience?

©the takt times group, 08/31/2023
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Role of the textbook

©the takt times group, 08/31/2023

27



Henri Cartan lecturing
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The University of Dayton’s view

E]1.!; ) d SURING
1ppe
Classroom

IN CLASS

Students practice applyving key
concepts with feedback

jijjjjiiiiiiiiii--GDAL T jijjjiiiiiiiii----GDAL .

Students prepare to Students check their
participate in class activities understanding and extend
- their learning
EFORY AFTER

OUT OF CLASS
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What's our textbook fore
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Beyond the textbook
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To follow up

michel.baudin@takttimes.com
Blogging at michelbaudin.com
Active on LinkedIn
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