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Revolution
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Early Automobile

Revolution

—

Fancy Digital Phone Smart Internet Phone

Evolution

—

Vintage Analog
Phone

« Evolution - A gradual process in which something changes progressively from one stage to

another
* Revolution - A total turn around; a sudden, complete, or fundamentally radical change in

something
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Industry 1.0
FIRST
Industrial
Revolution

Key Change:
Introduction of
Mechanical Production
Equipment driven by
Water and Stream
Power

18" Century Mechanical

j Loom

Industry
2.0

SECOND
Industrial
Revolution

Key Change:
Introduction of mass
Manufacturing
Production lines
powered by Electric

Vintage Electric Conveyor
Belt

Industry 3.0
THIRD
Industrial
Revolution

Key Change:
Introduction of
Electronics, PLC
Devices, Robots and IT
to automate Production

PLC Driven Robots

Y

Industry 4.0
FOURTH

Industrial

Revolution

Key Change:
Introduction of 0T and
Cyber-Physical Systems
driven by Augmented
Reality & Real Time ¢
Intelligence

Augmented Reality Driven
CPS

’Level Of Complexity

<€
\ 4

End of 18! Century

End of 19t" Century

Q4 of 20t Century

Start of 21t Century
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The industry is being transformed by a combination of key technology and

business model trends:

1. Connectivity

2. Autonomous
Driving

4. Electric

By 2030...

~100% of new cars projected to be connected,
up from ~25% today

~10-15% of new cars projected to be fully
autonomous

e 3 2 70 of miles driven on new cars will be in
shared rides

~25% ww by 2025 and100% of passenger
vehicles in China and India will be electric by 2030

As a result, automakers need to:

Transform into mobility service providers
with a suite of integrated and intelligent
connected car services

Own AV technology to provide mobility
services and preserve their market position

Invest in vehicle sharing and fleet
management services to prepare for a world
with fully autonomous vehicles

Own EV technology and avail charging
services to enable customer demand




electrified

The trangition to ermissinme-fres
individual mobility would hardly be
possible vithout the electrifieation
of the drive tmin Firat there io the
imame of local components — the
fact that ears now only emit very
Lo lavels of harmful substanpes,
dhst and noise. IE aloo seema that
going “emimions-frea™ will be a
global initiathe: The ides iz that

wrhicles will come from renevrable

ool slrgyog95 5o 4ily3ld wig,y &

QuUioTMoOrMOoLs

The rapid progress mads in areag
n‘ud:nnn:ﬁﬁmulmﬂgmu
natworks make it pogsble to
sehieve what until recenthy premed
nfopian — namely the development
of antonomons vehisleg which
even in complex traffic gitnations.
platforms. New application
peenarios are emerging that woold
hane bean unithinkable just a fawr
yearE aga.
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shared
For peveral yeam, many big eifies

herve offered par-gharing fanilities.

Whils thege are currently often
man == pilot projects or citizen
initiatimes aharing conpepts will
the introduetion of sutonomous
vehiclea. It will no longer be
n=ceszary to search for & shared
vehicle in the nrrroumding ar=a:
ingtead it vill be posgible o order
vehizles to wherever the user

happens to be via a comenient
“on demand” service.

o] slog 095 5o 4ily3lis wig, O

connected
The fourth “=asey™ dimangion iz
the networking of ears with the
outside vaorld — snmmearized by
the coneept of the Conmected
Car_This ferm setually reprezents
two concepin af onee. Om the on=
hand, it appliss to CarZCar and
Car?¥ eommumication, whiech iz
the netrorking of the car with
other earg or with the transport
infraotrmetnre (zonh &g traffis
wehiple esupants with the oofgide
wodd. In future, they will be able
fo sommunicate, wodc, surf the
internst or access multi-media

vearly updated

electrified autonomons,
connected and ghared will laad
to & clear ineresse in the rate of
innerratiom within the sitomotie
indunatry: Model eyeles of five to
eight veara which heve ahraym
be=en common in this geetor, could
soom be & thing of the past Ingtead
the range of modalz will be opdated
anmnalby in order to infegrate the
laitezt hardvemre and soffvmere
derelopments Az customets will
naturally not veant to by & newr
vehicle sery year dos to the high
purchaze costo, the ghort innowation
eyrlen will =nter the marlet
primarily through regular upgrades
of hared vehiclea.
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Take out the driver, take out the internal
combustion engine, take out the dealers, take

out ownership...otherwise it's business as usual.

Adam Jonas
Auto Industry Analyst, Morgan Stanley

'
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Electric
Vehicles (EVs)

l 1. ! J. ..

Battery Electric Plug-in Hybrid Hybrid Electric Fuel Cell Electric | | Extended-range
Vehicles Electric Vehicles Vehicles Vehicles Electric Vehicles
(BEVs) (PHEVs) (HEVs) (FCEVs) (ER-EVs)

Hybrid Vehicles (HVs)
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PLUG-IN HYBRID ELECTRIC VEHICLE (PHEV) BATTERY ELECTRIC VEHICLE (BEV) CONVENTIONAL VEHICLE

ELECTRIC ELECTRIC
MOTOR MOTOR




Plug-in hybrid

Battery Pack Gas Tank

PLUG-IN HYBRID N

OREFUELING: OENERGY STORAGE: ©PROPULSION:
Minimal trips uel is stored as Drives mostly on

to gas station. electricity in electric power

Batteries charged ratternes, with until battenes

at home or work. back-up gas tank. are depleted.
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Country 2013 2014 2015 2016 2017 2018 2019 2020
Norway 6.10% 13.84% 22.39% 2740% 29.00% 39.20% 49.10% 55.90%
Iceland 094% 271%  398%  6.28%  870% 19.00% 22.60% 45.00%
Sweden 0.71% 153%  252%  320%  340%  630% 1140% 32.20%
The Netherlands 5.55% 3.87%  9.74%  6.70%  2.60%  5.40% 14.90% 24.60%
China 0.08%  0.23%  0.84% 1.31%  210%  4.20%  490%  5.40%
Canada 0.18% 028%  035%  058%  092%  216%  3.00%  3.30%
France 0.83% 070%  1.19% 1.45% 198%  211%  2.80% 11.20%
Denmark 0.29% 0.88%  229%  0.63%  040%  2.00%  4.20% 16.40%
USA 0.62% 0.75%  0.66%  0.90% 1.16%  1.93%  2.00% 1.90%
United Kingdom 0.16% 059%  1.07% 1.25% 140%  190%  22.60% 45.00%
Japan 091% 1.06%  0.68%  0.59% 1.10%  1.00%  090%  0.77%
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EV sales by country

The Netherlands . .

Germany
France

United Kingdom
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Evolution of the battery capacity since the mid 80s until now
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B Gas/diesel (ICE) m Hybrid electric (HEV) m All battery-powered electric (BEV) m Other

United States

India
15% Q%G

Germany

China
19% 5%

Republic of Korea

Japan
12% 4%

Note: "Other” category includes ethanol, compressed natural gas, and hydrogen fuel cells.
Source: 2020 Deloitte Global Automotive Consumer Study.
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» Active RFID tags and Geo-location are
used to move the tire components
throughout the factory

» Collaborative robots
* Robots are “shown” how to do a
task once and then they can
repeat that action
* Reduces risks of injuries and
reduces the need for additional
assisting employees
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When the worker finishes unloading
materials from the AGV, he must inform
hhis' S

the system throug

martwatch (End of

Unloading option), and the system will
issue an order to the AGV to resume its

route to the next stop




Ve oS by et (guud g e 160 yg0 axdliao

N

STTV=:34 INNOVATION IN 4TH INDUSTRIAL REVOLUTION
DAVOS

2018 Wuxi factory embraces new technologies for smarter production
For more news, download CGTN APP, and follow @CGTNOfficial on Twitter, @CGTN on Facebook, YouTube, Weibo, Wechat,
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. Sensors are
attached to

components, E
forklifts,

employees and
other assets
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Smart Mobility Smart Logistics

Smart Buildings

Smart Factory |
Focus
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Smart Factory
Predictive Maintenance
Predictive Quality
Manufacturing Simulation
Manufacturing Optimization
Complexity Management
Smart Energy Mgmt.
Smart Planning
Smart Shop Floor Management
Smart Logistics

Out of Scope
Smart Grids
Smart Services
Smart Products

Goal

Efficiency Improvements (KPI's)
Machine Productivity
Labor Productivity
Quality Performance
Delivery Performance
Scrap
Inventory Range
Inventory Accuracy
Energy Cost Ratio
Supplier Performance




* By geolocating the
Sensors, one can see
how people and
products are moving

Processes can be streamlined and production
time reduced.
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Business
Applications

Process Steps

Services

Applications

Databases

14:00 15:00

Health

Internal External

6034ms + 25

5456ms + 21/s

Payment Service
2

16:00 17:00 18:00 19:00

20:00

A GRAPH

Traces

Payment_Service

@ component properties

Type application

Last updated November 7 2018, 19:54;

Description Payment_Service
Identifiers APP_PAY_003
Syncsources  JavaAgent

OW COMPONENT PROPER
= Traces

[i] Lateney distribution requests | 3.12k

Events

150 .
75 I
°_I--I III | I
0s 185
@ Health (pev o
® Payments = perminute 42,6
Health check is DEVIATING 5m ago
w4 Payments per minute
160
120
80
. ¢ \
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- Sensors on containers can determine
when a product is running low

-  Employees will be alerted to
proactively re-order the parts when a
certain level is reached or orders can
be automatically placed with suppliers

Components will not run out or run low
Reduced costs of production
More uptime for factories which leads to
higher productive levels
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Sensors can also be used to
determine if a container is reaching its
capacity. This could trigger an alert for
a forklift to remove the container and
replace it with an empty one. Can also
be used for waste management

Components will not overflow from a container
More uptime for factories which leads to higher
productive levels
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« RFIDs attached to products can be used
to tag defective products

- Ifover a certain number, an employee
can be alerted to see if there is a bad
batch of components or if an
adjustment needs to be made to the
machinery

- Employees can be alerted if the problem
is the result of a defective part

- Ifan adjustmentis needed, it can be
automatically made in real-time

Product quality is controlled and course corrections are made while
product is still moving through the production line
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Hydrogen fuel is channeled through field flow
plates io the ancde on one side of the fuel cell,
while oxygen from the air is channeled to the
cathode on the other side of the cell.

Backing A
Hydrogen
Flow Field

At the anode, a
platinum catalyst
causes the
hydrogen to split
into positive
hydrogen ions
(protong) and
negatively charged
electrons.

\ Water

Anode | Cathode
PEM

Layanns (oxvaen)

Oxygen
Flow Field

The Polymer Electrolyte
Membrane (FEM) allows
only the positively
charged ions to pass
through it to the cathode.
The negatively charged
electrons must travel
along an external circuit
to the cathode, creating
an electrical current.

_'_._._,_’_,.a-f" At the cathode, the electrons
and positively charged
hydrogen ions combine with

oxygen to form water, which
flows out of the cell.




