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Outline

* A brief history of design, material and
manufacturing

» |ssues in the 215t century manufacturing



Creation of Adam
Michelangelo Buonarroti (1508-1516)

Latin: manus (hand) + factus (make)

the LORD God formed the man from the dust of the ground and breathed into his
nostrils the breath of life, and the man became a living being. (Genesis 2:7)






History of material usage

Bronze/Iron Age Industrial World War I
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Avallable materials
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Structures




Dome of Pantheon: AD 122, Rome
¥




Composite materials

m ¥ 10%

m x 108

0 5 10 5 20 25 30
— 12 T T T T T T 30
2 0 25
= 10f  Kevlar29 I -
x {5’: ;‘,Lm, ® Celion 3000 HS (BASF)
£ 8| . 5 - 20
= by Kevlar 49
£ | S0l evlar ]
U:D 6 5 B (Du Pont) Boron 15
s 4L ¢ e 10
; ® E-glass Thornel P-55 {Amoco) Thornel P-100 !
-‘g 2k #Steel (Amoco) 5
o 0 |. Alulmmulm 1 1 L | 1 1 L L I]

o 1 2 3 4 5 6 7 & 9 10 11 12 13

Specific modulus (in. % 10%)
- Matrix
Fiber

“You are no longer to supply the people (Israelite) with
straw for making bricks...” (Exodus 5:7) BC 25 C Automobile AD 20 C
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Casting

Slender bronze dagger (M& =&, flFZHH)
& Mold (HF&) BC 3C
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| _gﬁ:,f,, .38 % Koreans Race first used this Bronze Printing
s gﬁ cELE 3 Type in 1234 and it was officially approved
'»«;xgg ;g_ % i3 by the world. (cf. Gutenberg bible, AD 1400)
) T 45 o

Metallic printing type (8% & XI) HHEASSEIIAD 13 C



Forging
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Forging machine AD 20 C
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Damascus sabre (AD3 C ~ 17 C)

Manufacturing principles of
Damascus steel

NATURE|Vol 444|16 November 2006

as well as nanoscale wire__‘s
giving them a moiré patte




Leonardo Da Vinci AD 16 C
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Conveyer Belt
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DU SCREEN RECORDER

“Modern Times” (1936)
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Modern Manufacturing:
The 1980s to the present
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Approximate Dates of the Major Manufacturing Paradigms Used in the U.S. during the
Last Three Decades, Followed by the Accumulating List of System Characteristics

| | | | | | L | |
[ [ | | [ I | | |
<1975 1980 1983 1985 1988 1994 2000 2015 Future
Computer Artificial Open-architecture Internet-based
integrated intelligence manufacturing manufacturing
manufacturing
(€8 Robotics Quality Agile IoT Based ?
and assurance manufacturing manufacturing
flexible and |
manufacturing lean
systems manufacture Cloud )
(FMS) Manufacturing
Y i Y Y Y Y i Y
Lower labor  Lower labor Lower labor Lower labor Lower labor Lower labor Lower labor
Flexibility =~ Flexibility = Flexibility = Flexibility = Flexibility Flexibility
Intelligence Intelligence Intelligence Intelligence Intelligence
Quality Quality Quality Quality
Reduced Reduced Reduced
WIP * WIP * WIP *
Reduced Reduced Reduced
lead time lead time lead time
Rapid Rapid response  Rapid response
response  Reconfigurability Reconfigurability
for new Networked
products CAD/CAM
Resolving
heterogeneous

*WIP : Work in process

Fig 1.2 on page 14 (215t Century Manufacturing)

software products
Collaborative design

Smart Factory
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Some trends of 215t century

* |[ntegration of technologies Smart Phone — Phone or PC?
« IT+BT+NT+CT+DT+??

Company
» Global product development
= Collaboration ELEE]
= Competition | | Hospital

= Mass customization
= Personal devices
= Adaptation of individual style and culture ™

¢ q i
B #N

From Soo Eun

Sensor
(Acceleration,
GPS, Pressure)
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Washington, EE
Canada,; |
Australia

Washington, E=
Canada,;
Australia

CO: Boeing Fredrickson

CO: Boeing Winnipeg

* >
e

Australia

CO: Hawker de Havilland

PART: Movable trailing edges

PART: Vertical tail assembly

PART: Wing-to-body fairing

Kansas, OklahomE=

Italy, Texdl IEE

CO: Alenia/Vought

PART: Horizontal stabilizer,
center fuselage, aft fuselage

Sweden

CO: Saab Aerostructures

PART: Cargo doors, access doors

(@]

Japan

CO: Mitsubishi Heavy Industries

CO: Spirit Aerosystems

PART: Leading edges

(@]

CO: Kawasaki Heavy Industries

Japan

PART: Fixed trailing edge

-

Co: Kawasaki Heavy Industries

PART: Fuselage, wheel well

:

France

CO: Latecoere

PART: Passenger doors

Kansas, OklahomE=
CO: Spirit Aerosystems

PART: Forward fuselage 5
L]

ROES
PART: Wing box - 2
& — > France |
e e
» = pi° R CO: Messier-Dowty
: = « ", -l e . i
= o » = PART: Landing gear
. Ohio =
J CO: General Electric
| "h'E- PART: Engines
Korea Japan (@] Kansas, OklahomZ=] North Carolina FEE u. K. B
CO: Korean §ir!ipes-Aerospace CO: Fuji Heavy Industries CO: Spirit Aerosystems v €O: Goodrich CO: Rolls-Royce
ivision
- PART: Center wing box PART: Engine Pylons PART: Naoelles PART: Engines
PART: Wingtips

=


http://100.naver.com/100.php?id=769693
http://100.naver.com/100.php?id=769608
http://100.naver.com/100.php?id=769710
http://100.naver.com/100.php?id=769677
http://100.naver.com/100.php?id=769677
http://100.naver.com/100.php?id=769608
http://100.naver.com/100.php?id=769608
http://100.naver.com/100.php?id=769710
http://100.naver.com/100.php?id=769677
http://100.naver.com/100.php?id=769648
http://100.naver.com/100.php?id=769693
http://100.naver.com/100.php?id=769608
http://100.naver.com/100.php?id=769608
http://100.naver.com/100.php?id=769608
http://100.naver.com/100.php?id=769608
http://100.naver.com/100.php?id=769693
http://100.naver.com/100.php?id=769608
http://100.naver.com/100.php?id=769690
http://100.naver.com/100.php?id=769693
http://100.naver.com/100.php?id=769742
http://100.naver.com/100.php?id=769742
http://100.naver.com/100.php?id=769674
http://100.naver.com/100.php?id=769575
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Post-modernism

Modernism Postmodernism




Reaching Skyward

Tallest buildings on Korean peninsula compared with selected skyscrapers around the world

DUBAI SEQUL: SHANGHA| KUALA LUMPUR: NEW YORK: PYONGYANG: INCHEON; BUSAN;
Burj Khalifa Lotte Shanghai World Petronas Empire Ryugyong Northeast Asia  Haeundae
(World's tallest World Tower Financial Center Towers State Building Hotel Trade Tower ‘We've the Zenith’
bulding) Tower A
HEIGHT 828 555 meters 492 452 381 330 305 300
(2.717) (1,819 feet) (1614) (1483) (1,250) (1,083) (1,001) (984)

..................................................................................................................................................................................................................

Source: Council on tall buildings and urban habitat; staff reports, The wall street journal
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Small scale

C60 Buckyballs
(Fullerene)

4-Fingers

Eric Drexler
Molecular
machines

Carbon nanotubes

http://en.wikipedia.org/wiki/Fullerene



http://upload.wikimedia.org/wikipedia/commons/7/76/Kohlenstoffnanoroehre_Animation.gif

Micro/nano/pico/femto scale
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Stanford U.
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Moore’s Law
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The first transistor, AD 1947

[Wikipedia]

Gate of MOS transistor AD 21C,
[http://www.muanalysis.com/]

Transistor with 20 nm Gate width [2]

[1] Ferain, Isabelle, Cynthia A. Colinge, and Jean-Pierre Colinge. "Multigate transistors as the future of
classical metal-oxide-semiconductor field-effect transistors." Nature 479.7373 (2011): 310-316.

[2] L. Knoll, Q.T. Zhao, A. Nichau, S. Richter, G.V. Luong, S. Trellenkamp, A. Schafer, L. Selmi, K. K.
Bourdelle, S. Mantl, “Demonstration of Improved Transient Response of Inverters with Steep Slope Strained

Si NW TFETs by Reduction of TAT with Pulsed I-V and NW Scaling”, Proc. of IEEE IEDM 2013.
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Machining Accuracy

Total machining accuracy €

systematic error, g4(d)
um 8( +random error, £(36) )
Machining
0.1mm, 103 ----------------- s d oo bmm e bmmmmm e A e s
1 1 1
i i i Ordinary cutting PRECISION LATHES, GRINDING MACHINES,
! ! ! LAPPING MACHINES, HONING MACHINES
3 i i i i
0.01MmM, 10 -"Ngmm=m=m == e e e e R ——— S e e e
Precision i
machinin E Ordinary PRECISION JIG BORERS, JIG GRINDING MACHINES,
i grinding SUPER FINISHING MACHINS
1
(ETTQ O S ST F R S s o S e o
1

High- PRECISION GRINDING MACHINES,

Ordinary lapping  PRECISION LAPPING MACHINES

PRECISION DIAMOND LATHES

1
1
i
0.1pm, 10 e e S TSS S Al —
i ) (OPTICAL LENS FINISH GRINDING MACHINES)
. |, Ordinary
Ultrahéglg{sion ! polishing PRECISION DIAMOND GRINDING MACHINES,
P machining ! ULTRAPRECISION GRINDING MACHINES
0.01pm, 102 === g e R T T T N T T -
(ex accu%gte i i Ultra- (ELECTRON BEAM LITHOGRAPHER)
machgnin 1 ei SUPER HIGH PRECISION GRINDING MACH.
i 9 H 1 precision SUPER HIGH PRECISION LAPPING AND
i i % processing POLISHING MACHINES
0.001pm, 203 oo e LI S SR R
i i i i ATOM, MOLECULE OR |ON BEAM MACHINING,
Tolerance(Allowable ; i i i Nano - ATOM OR MOLECULE DEPOSITION
Machiningaccuracy)i """ I i — I J:_ﬁFB'cé's'sTﬁé """""""""""""""""""""""""""""
E E E E i SUBSTANCE SYNTHESIZING
1 'l '] 1 1 1 1 'l 1 'l 1 [
1960 1970 1980 1990 2000 2010

Machining accuracy can be achieved over time
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Growth of technology

The
chasm
Steel
;“Ia"“‘” b ol Vehicles
customers %
i)
@' Personal Computer
% Telecommunications and Network
Early .
majority Late majority Laggards, E
pragmatists | conservalives skeplics S
= -
\“‘Tlma Mobile Wireless Technology
Customers want ) Customers want ]
technology solutions .
and perflormance and convenience Matu rlty(yea r)
Geoffrey A. Moore, Crossing the Chasm, Marketing and Selling Graph of market acceptance

High-Tech Products to Mainstream Customer,

HarperCollins Publishers, New York, 1999 Fig. 2.2 on page 36 (21°* Century Manufacturing)

Households (TZ\élor v

100%

VCR
Cable TV (basic)
50% ! Cable TV (pay)
Home CD players
Home PC
Camcorders
— /

1940 1950 1960 1970 1980 1990




Hype Cycle for Emerging Technologies, 2014 ~ 2017
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http://www.gartner.com

2014 expectations internet of Things
‘ Natural-Language Question Answering
/ Wearable Userinterfaces
Speech-to-Speech Translation
'Autonomous Vehicles Consumer 3D Printing
ekt Cryptocurrencies
Complex-EventProcessing
Data Science O Big Data
Prescriptive Analytics O In-Memory Database Management Systems
Neurobusiness

QContentAnalytics
Biochips

QHydrid Cloud Computing
Gamification

Affective Computing

. SmartRobots Augmented Reality Speech Recognition
3D Bioprinting Systems Machine-to-Machine Consumer Telematics
Volumetric and Holographic Displays / Communication 3D Scanners
Software-Defined Anything Senvices
Quantum Computing i ; R
Human Augmentation — 78 o - e ce ﬂgﬁgg rli:?m Enterprise 3D Printing
Brain-Computer Interface Activity Streams
Connected Home . In-Memory Analytics
Cloud Com NF(? Gesture Control

Virtual Personal Assistants SmantWorkspace Virtual Reality

Digital Sgcurity
Bioacoustic Sensing A
As of July 2014
: Peak of
Innovation Trough of : Plateau of
Trigger Exm‘:;‘:gns Disillusionment Slope of Enlightenment Productivity
time v
Plateau will be reached in: obsolete

Olessthan 2years ©2toS5years @5to10years A morethan 10years @ before plateau



Hype Cycle for Emerging Technologies, 2014 ~ 2017
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http://www.gartner.com

2015
poctati Advanced Analytics With Self-Senvce Delvery
X ons Autonomous Vehides
A Internet of Things
; Smant Advisors Speech-1o-Speech Transiation
|Micro Data Centers :Im;::mmo
| Digital Dexterity
Software-Defined Security Cryptocurrencies
| Neurobusiness Consumer 3D Pﬂnbng
Catzen Data Science Natural-Language Question Answerng
Biochips
loT Platform
Connected Home
Aftectrve Computing
SmartRobols
30 Bloprinting Systems for Organ Transplant Q Hybrid Cloud Computing
Volumetrc Displays 5
Human Augmentation

Brain-Computer interface
Quantum Computing

Bioacoushic Sensing £

People-Literate Tedmoboqy
Digital $ocurity

Augmented Reality Enterprise 3D Printing

Gesture Control

Vinual Reality

Cryptocurrency Exchange Autonomous Field Vehicles

Vinual Personal Assistants
Smar Dust

. As of July 2015
| Innovation ::‘ %"t‘:; Trough of Slope of Enliahtenment Plateau of
Trigger Ex poc:‘ﬁm Disillusionment PSSR, Productivity
time v
Plateau will be reached in: obsolete

Olessthan 2years ©2to5years @5to10years A morethan 10years @ before plateau



Hype Cycle for Emerging Technologies, 2014 ~ 2017
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http://www.gartner.com

2016 expect%g?'ggw Comqu?mggmsom
n Home Machin :
Blockehain Software-Defined Security
Autonomous Vehicles
s il Hobote Nanotube Electronics
Gesture Conltrol Devices Q Software-Defined Anything (SDx)
| loT Platform
Commercial UAVs (Drones)
Affective Computing
|Smart Data Discovery
Virtual Personal Assistants Q Natural-Language Question Answering
Brain-Computer Interface
Conversational User Interdaces
Volumetric Displays A Enterprise Taxonomy and Ontology Management
Sman Workspace
Personal Analytics
CQuantum Compuling
Data Broker Paps (dbePaasS)
moephec Hardware
NeumConbon Brokering Virtual Reality
| 802.11ax— 4 Augmented Reality
General-Purpose Machine Intelligence —

4D Printing
i

Smart Dust £
As of July 2016
Peak of
Innovation Trough of Plateau of
Inflated | f Enlight t
Trigger Expectations Disillusionment o bl i Productivity
time s
Years to mainstream adoption: obsolete

Olessthan2years O2toSyears @ 5to10years A morethan 10 years @& before plateau



Hype Cycle for Emerging Technologies, 2014 ~ 2017
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http://www.gartner.com

2017 expectations SSEETZ"E?”TL”Q””E
Virual Assistants Machine Learning

loT Platform Autonomous Vehicles

Smart Robots Manotube Electronics

Edge Computing Cognitive Computing

Augmented Data Discovery

| SmartWorkspace
Conversational UserInterfaces

Brain-Computer Interface

VﬁjlumetricDisplays
Cluantum Computing
Digital Twin

Sernverless PaasS

BG

Human Augmentation
Neurnnlmrphh: Hardware
Deep Reinfnn':ementLearning

Blockchain
ommercial UAYs (Drones)
Cognitive Expert Advisors

Enterprise Taxonormy
and Ontology
Management
Software-Defined
Security

Wirtual Reality
Artificial General Intelligence
40 Printing

Augmented Reality

SmartDust
As of July 2017

Peak of

Innovation Trough of . Plateau of
Trigger Exgglcz:::;jnns Disillusionment Slope of Enlightenment Productivity
time >
Years to mainstream adoption: obsolcte

Olessthan 2years ©2to5years @ 5to10vyears A morethan 10 years @ before plateau



Situation in USA
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* Q: How many Levi’s jeans factories are in USA?

= 1980 — 60 factories

= 2004 — ?7

= Sewing machine operator’'s minimum salaries
* US 893
* Honduras 139
« Guandong 65
« Bangladesh 19
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History of life span

'HE BIN EN TAPE: WHAT'S HIS GAME? i
Newsv: ek
< i - {.\\
4 .J 8\

1000 - .THE
900 | ° FUTURE
so0 [ S5 OFWORK'¥

700 -
600 -
500 |
400 |
300 |
200
100

Queen Elizabeth 2n, UK

Ref: Old testament




Life expectancy at birth, 2010
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Life Expectancy 2014, World

B 20-50
b s50-80
| | s0-70
B 7o0-80
B =zo0-s0

Source: The word bank, 2014.



POPULATION
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Europe
collectively
grew 21%.

The Shape of Seven Billion

Each country in this cartogram is sized
according to its projected population in
2011. Black dots represent the country’s
population in 1960; light dots are population
added since then. Each dot represents two
million people. Colors indicate the amount
of growth (detailed below). Nations with
populations under 1.5 million are not shown.

The U.S.
grew 72%.

In Africa,
Cote d'Ivoire
grew the most,
rising 541%.

Key

1960 population
l (black dots)

——2011 population
(all dots)

Color shows amount of
growth from 1960 to 2011.

[ ] More than 300%

| 200% to 300%
World
133% to 199% average:
133%

| 50% to 132%
| Less than 50%

China’s 111%
increase
is below
the world
average.

In Asia, Japan
grew the
least, 36%.

India gained
782 million
people, the
largest single
contribution to
world popula-
tion. By 2030
its population
is expected to
top China’s.

JOHN TOMANIO, NGM STAFF. CARTOGRAM: XNR PRODUCTIONS AND JOHN TOMANIO
SOURCE: UNITED NATIONS

The less developed world will account for more than 95% of future population growth.

National Geographic, January 2011
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World Population, GDP

World population, 1950-2030

World GDP, 1980-2030 8 billion —

$150 trillion —

$100 —

$50 — 2
Rich countries More developed countries
1980 2010 2030 1950 2010 2030
Projected Projected
“RICH" INCLUDES THE UN'S MORE DEVELOPED COUNTRIES “MORE DEVELOPED" IS DEFINED IN THESE UN
PLUS CYPRUS, HONG KONG, ISRAEL, SINGAPORE, STATISTICS AS THE U.S., CANADA, EUROPE, JAPAN,

SOUTH KOREA, AND TAIWAN. AUSTRALIA, AND NEW ZEALAND.



CONSUMPTION

Appetites of the Seven Billion ICELAND

How much impact does each country have on Earth's
resources? One way to approximate a nation's consumption
is to look at its gross domestic product (GDP)—the total
production of goods and services:in a year by its residents,
firms, and government. In this cartogram, countries are sized
according to their GDP for 2009. Black dots show GDP in
1980, or latest year available; light dots show growth since
then. Each dot represents $20 billion.* A country’s color
indicates its GDP per person (detailed in the key below).

IRELAND

CANADA

us,

) ® ¢

PORTUGAL

DOMINICAN
REPUBLIC

‘ Puerto Rico (US.)

TRINIDAD AND TOBAGO

MEXICO
cush GO

JAMAICAQ  pam
GUATEMALA

The GDP of the
U.S, the world's
largest economy,
grew 119%
between 1980
and 2009.

VENEZUELA
COSTA RICA 8

COLOMBIA

ECUADOR

PERU

South America’s
GDP grew 108%.

ARGENTINA

‘10 COMPARE THE GHOSS DOMESTIC PRODUCT OF THE coummss ON THIS MAP,
GOP 'O CONSTANT LARS USING PURCHASING
PDWER PAmlv RATES. IN THIS CONVERSION AN IN'ERNAT(ONAL DOLLAR HAS THE
SAME PURCHASING POWER THAT A U.S. DOLLAR HAS IN THE UNITED STATES,

Europe's GDP
grew 75%.

NORWAY f @

FINLAND
DENMARK SWEDEN
NETHERLANDS GERMANY  POLAN -
Lee
-8 China had the
4 world's largest CHINA
: : GDP increase,
=0 1,506%.
eoo RUSSIA
BELGIUM
NORTH KOREA
1 SOUTH
ROMANIA n KOREA .
b ¢ P
TURKEY > ¢ .
FRANCE e
oo GREECE oo
Y ) ¢
) ¢
: ITALY 2000 ¢
e
: : SPAIN o L ] (ﬁ Q;t
L & |  CYPRUS e e S
o LEBANON I, Pk JAPAN
>4 B @ BAHRAN ~ BANGUA Japan's GDP
° T >
o ISRAEL 3 grew 74%.
Q ALGERIA TUN’S'“ THAILAND VIGTHAM.
Taiwan
MOROCCO [ UAE
EGYPT OMAN MALAYSIA
Key GUINEA SINGAPORE BRUNEI [e] PHILIPPINES
ETHIOPIA INDIA-
1980 GDP
bl
i( ack dots) GHANA KENYA SRI LANKA
2009 GDP MOZAMBIQUE f
(all dots) @ MAURITIUS India's GDP ‘.
™ PAPUA
MADAGASCAR grew 455%. INDONESIA a» NEW GUINEA
Color indicates gross domestic
product per person (2009).
¢ APRICA Africa’s GDP
rew 151%.
. More than $40,000 gre ﬂ
AUSTRALIA

. $25,000 to $40,000

World
@ 051410524999

average:
= %9514
@ s3000t0 89513

. Less than $3,000

NEW
ZEALAND

JOHN TOMANIO, NGM STAFF. CARTOGRAM: XNR PRODUCTIONS AND JOHN TOMANIO
SOURCES; WORLD BANK, CIA WORLD FACTBOOK, ECONSTATS (CARTOGRAM); UN (POPULATIO!
GRAPHIC); OXFORD FORECASTING (GDP GRAPHIC); US. ENERGV INFORMATION AGENCY (ENERQY
GRAPHIC; OECD IS THE O! FO AND DEVELOPMENT)

Wealthy nations use the most resources now, but emerging economies are catching up fast.

National Geographic, January 2011
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Engineering Solutions: Base of the Pyramid

* The base of the economic pyramid has nearly
4 billion people (less than $4 per day)
= More than 1 billion do not have safe, dependable

drin
=12
=24

KIng water
nillion lack adequate housing

nillion live without tolerable sanitation

: The World Economic Pyramid
Annual Per Capita Income* Tiers Population in Millions

/45

\ More than $20,000 75100
j i poores-t
) /nation |
f e —— £1,500-$20,000 1.500-1,750
richest
‘people
&‘m-— Less than $1,500 4,000

*Based on purchasing power parity in U558 Source: U.N. World Development Reports
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Engineering for Change

___:;,v.' :«:’7 - i »-’. -
- 2 N
po~_ ~'-’i,‘5g"§’ftv3~ \’_-:-:sg%v.) :

h—

g

Designs must be simple and robust, capable of lasting years
with minimal maintenance and also mesh with the culture
and routines of the communities that will use them.

http://memagazine.asme.org/Articles/2011/March/Change.cfm



http://memagazine.asme.org/Articles/2011/March/Change.cfm
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Possible areas for the term projects (1)

= Appropriate Technology

Health

https://www.engineeringforchange.org/home



https://www.engineeringforchange.org/home
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Possible areas for the term projects

= Appropriate Technology

» Solar Heater/Cooler/Energy
= Solar energy can be used to heat our homes, heat water, cook our food,
and power our lights
= Help you learn about solar energy and how it works.
= Micro Irrigation/pump
= Micro irrigation or low pressure has long been cons
the future

Sugarcane Charcoal

http://d-lab.mit.edu/news/general/big-ideas-littte-packages



http://d-lab.mit.edu/news/general/big-ideas-littte-packages
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Possible areas for the term projects

= Sustainable Design
= Columbia University’s student developed a
Listeroid diesel engine that runs on local
vegetable oils used to mill grain and generate
electricity.

= Pennsylvania State University is developing low-
cost medical instruments from plastic pipe,
cardboard, and Velcro which send medical data
by phone from rural clinics to city doctors who
suggest treatment.

= Princeton aerospace engineers designed solar
powered refrigerators, so camels could carry
chilled vaccines to clinics in Kenya, Nigeria, and
Ethiopia.




Summary of Issues
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» Faster life cycle of product development

= More competition

= Global & local
= Cost & quality

* More people and longer life
* Problems in energy, environment, and climate
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Bill & Melinda Gates Foundation

= Reinvent the Toilet Challenge
= Support upstream research and development of a toilet
= Not rely on water to flush waste or a septic system to process and store waste

= A sanitation business that can be easily adopted by local entrepreneurs living in poor
urban settings

= First prize: $100,000, Second prize: $60,000, Third prize: $40,000

= Gates Vaccine Innovation Award
= An annual award to the person or team that had made the most innovative contribution to
Decade of Vaccines
= Open to any individual or team
= Total prize: $250,000

= The College Knowledge Challenge

= To develop innovative apps on Facebook that will help students apply to attend and stay
in college
= Successful applicants will be granted $50,000 - $100,000
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Reinvent the Toilet Challenge (1)

» Hygienic and sustainable for the world’s poorest populations

An operational cost of $0.05 per user, per day

Not discharge pollutants, but instead generates energy and recovers
salt, water and other nutrients

Designed for use in a single family home
The second Reinvent the Toilet Fair was held in New Delhi, India

A

o . A solar panel powers
amm— Car battery |2 " battery, which
Sun-powered in turn powers the
electrochemical chemical reactor.
reactor
Septic

L POTICIE Decomamlmted
Jfilter

holding
tank ‘

he Rei he toilet chall R Caltech’s solar-powered toilet
The Reinvent the toilet challenge: India (First prize in the toilet challenge 2012)
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Reinvent the Toilet Challenge - Caltech

2012 FirsT PLACE WINNER

REIINAZEINAS T/ TOILEN

P BILL&MELINDA
51 Caltech @ ATES fonndaiion
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Reinvent the Toilet Challenge (2)

= The second Reinvent the Toilet Fair was held in New Delhi, India, 2014
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Gates Vaccine Innovation Award

» To protect children in the poorest parts of the world

* [nnovation systems, processes, tools, and technologies leading to better
Immunization

= Key issues on the award
= What is the innovation?
= Why is this innovation important?
= Who benefited from this innovation?

» Margarida Matsinhe (2013 winner)

= A Mozambique based field officer for VillageReach, a social enterprise that works to increase
access to healthcare for underserved communities

= Trained in public health

= Has helped increase access to vaccines for thousands of children

= New approaches to improve the logistics of vaccine delivery

As a result of Ms. Matshnhe and VillageReach’s work:

1.Decreasing vaccine stockouts from 80% to 1% in rural area of Mozambique
2.The amount of time the cold chain is working increased from 40% to 96%
3.The percentage of children receiving basic vaccines increased from 69% to 95%

Margarida Matsinhe
http://www.gatesfoundation.org/what-we-do/global-development/vaccine-delivery (Winner of 2013 gates vaccine award)
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Google Project

» Google PowerMeter
= Free energy monitoring tool to raise awareness about the importance of energy.
= Visualizations of energy usage, the ability share information with others, and
personalized recommendations to save energy

RechargelT
= System to demonstrate performance of electric vehicle (EV)

Earth Engine

= A planetary-scale platform for environmental data & analysis

RE<C (Renewable Energy Cheaper than Coal)

= Concentrating solar power (CSP) plants

Crisis Response
= Making critical information more accessible in times of disaster

Google Flu & Dengue Trend

= By using search term indicating of flu activity, aggregate data and estimate flu activity
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Google Project — RE<C

» RE<C (Renewable Energy Cheaper than Coal)
= Concentrating solar power (CSP) plants
= Smaller gas turbine (Brayton) engine
= Cost reduction on Heliostats (mirror)

Power tower example

Glass mirror module
http://www.google.org/rec.html



http://www.google.org/rec.html

Google Project — RE<C




Support on the project
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= Available hardware

= |DIM Lab. (room 1255 building 301)
« 3D Printer, Humidity Chamber, Tensile machine, Micro milling,
micro drilling, abrasive cutting, CNC, and injection molding, etc.

= Out-sourcing
 Laser cutting
« 3D Printer
- Etc.



Hardware support (1)
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= Manufacturing device

.

EIOHEEY

Small sized 3D printer Precise 3D printer Multi-material 3D printer

Furnace Band Saw

Lathe



Hardware support (2)
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» Usability evaluation tool

High speed video camera

Motion Capture (Vicon Bonita Camera) thermo-graphic camera

Long WD optical microscope
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Assignment (1)

= Knowing yourself
= Use the website and submit your personality result page
= Due:
upload to the etl.snu.ac.kr

http://www.humanmetrics.com/cgi-win/JTypes1.htm
Team Technology (Business Resources)

http://www.teamtechnology.co.uk/mmdi/questionnaire/

Perception Domain Roles Judgement Domain Roles

Clear
Prefgrence
Slight
.
!‘:Q:’, 5 A g
’ .

dtor



http://www.humanmetrics.com/cgi-win/JTypes1.htm
http://www.teamtechnology.co.uk/mmdi/questionnaire/

55
Assignment (2)

» Make a team for class project
1. Send your 1) Team members, 2) Project topic to TA through email.
1) Organize a team with 3 - 4 people.
2) Choose a project topic from below:

(1) Appropriate Technology (AT)
(2) Water Delivery Project in Tanzania
(3) Agricultural Problems in Tanzania
(4) Vaccine Delivery System
(5) etc.(write your specific topic)
3) At least one Korean student has to join in each team.

Due date: September 14 Thursday, 15:00
= |f you cannot form a team, please let TA know. TA will arrange members for you.




Assignment (3)

= Come up with an idea of your final project
= “Student proposal form” is available from etl.snu.ac.kr
= Write a student proposal form per each team, not

individual
= Due: September 22 (Friday) 23:59

upload at the ET
(Team leader onl

Development of touch sensor mouse for
prophylaxis of carpal tunnel syndrome

New type of input device using clickable touching sensor
Student initial project proposs| (Spring Semestar 2009)

Name : Kyung-HoanWie
Gosl: Development of tauch sensor mouse ar prophylaxis of carpal tunnel syndrome

The capal tunnel syndome is frequantly detected n the peapk who use their wrists excesshely
snd rpestedly. Although some types of nput devices like fouch psd sre prsenisd for s prewentie
method, ‘mouse’ is stil s widely-used nput device becsuse of s cickng sensston snd senstty. A
button type touch pad which can be cicked wil be one of soltion for prevent the campal tumel
syndrome

Find out touch sensorthstthe usercen click

Find out aptimum size of touch sensor

Find out proper button resistance for best icking sensstion

Find out suitable shape ofmouse body formaking user comfortsble

In order o fabricate and asssmble s touch sensor mouse, sekection of touch pad type snd precise
tuning of moving sensstion sre needed

Select suitabletoushing sensortype (capacitive, resistive, etc)
Fabricate snd sssemble profotype
Execute simulation afthe behavior of humsnwrist resction

Status : Suney of pre-existing technobogy is canying out. Apple has spplied = pstent for s fulkbody
multitouch mouse, but it stil mekes s consumer use theirwrist

Fig. 1 Apple's patent for full body muti touch mouse

Action — Sponsor : Seoul National University School of Mechanical and Asrospace Engnesring
Advanced instituie of Convergence Technology, Instiute of Advanced Mschinery and Design (LAM
LG electronics.

. EE

+z

£, Tel 02-5507110, shush Bamnacks
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Notice

» Submit agreement forms at the end of class

1) Agreement to Collect and Use Personal Information

(for lecture)
2) Ag reement Form Anngﬁ;ents I:fual
FAQ QaA
Il.i @

» Upload your Profile picture at ETL "= =

1) My courses — My profile setting — User picture | curent courses

Pravious Courses

2) We will put your picture at the attendance book

My profile setting

Message

TA/Listener Registration

Mon-regular Course
Registration



