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We are in the
midst of a
technological
revolution!

INDUSTRY 3.0

INDUSTRY 2.0 T
INDUSTRY 1.0 computers and

Mass produ;tion, electronics
Mechanization, |  assem bly line,
steam power, electrical energy
weaving loom
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INDUSTRY 4.0

Cyber physical
systems, internet of
things (loT),
networks

1784 1870 1969

Today



1784: The steam engine
changes everything

J Steam ships
1 Railroads
1 Mechanical weaving looms




1859: Oil and electrification
change everything

J Automobiles
 Electric light bulb
 Telephones and telegraphs



1945: The first digital
computer is built using
vacuum tubes




1948: The silicon transistor
changes everything

 Digital computers
 Data networks
O Information and communication technologies
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(1 1965: Moore’s Law
(1 1972: The microprocessor
1 1982: The personal computer (PC)




Happy 320th Birthday

World Wide wWeb!

(1 1989: The World Wide Web is invented
1 2007: The Apple iPhone is introduced
1 2010: We work and play on “The Cloud”




What Happens In An Internet
Minute In 2019?

Emailssent ——YouTube videos viewed

Facebook illi
users logging in s m“"on 4.5 mllll\lz:s downloaded
1 million (Google Play Store/
. iI0SApp Store)
Search queries 390,030

on Google
3.8 million

o Tweets
“ ' , 347 222

Hours watched ’ ' i
on Netfllx ‘_. Snaps created

694,444
Spent onlme@ Music streaming
$9,96,956 ' ! subscnptlons

Messages sent
(WhatsApp / FB messages) Smart speakers shipped
O 41.6 million 180

RIS,

The Money Roller”
REAP WHAT YOU INVEST

Source: @LoriLewis, @0fficiallyChadd




Rise of inexpensive hardware
platforms

1 2003: Arduino becomes first open-source
hardware/software platform for hobbyists and non-
engineers.

 2012: Raspberry Pi becomes first $35 Linux-based SBC

d Open-source Arduino design leads to development of
expansion module “shields” that provide sensor, actuation,
and communication functionality.



Internet of Things (loT)
(c. 2010)

[ Rich sensors and actuators +
 Inexpensive computational platforms +

 Maturing wired/wireless communication
standards (e.g. WiFi, Bluetooth/BLE, LoRA) =

 Ability to monitor and/or control everyday
objects (things) over the Internet.
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Parrot Flower Power B\ FLOWER POWER

1 Monitor the health of your plant from your smart phone.

1 Customize to the needs of your plant species.




Cyber-physical systems:
loT + Al/ML
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agriculture +
farming

4 Data
e - [ Analytics + Al/ML
e »«& (] Resource management

F"’EI Production + yield



Detecting disease + monitoring crops




Precise dellvery of herbicides + pestludes
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Autonomous o
Tractors Are Here |} flﬁ ot




Monitoring livestock + optimizing production




Precise irrigation




Remote sensing + Al/ML
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Atmosphere
RCondensation

Sublimation

Iy

Deposititg Evapotranspiration BT

Oceans

Ocean currents

.S. Dept. of the Interior
.S. Geological Survey
oward Periman, USGS, John Evans Groundwater storage

ttps://water.usgs.gov/edu/watercycle.html
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Water cycle + evapotranspiration (ET
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Satellite

INEIES
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Calculate ET from satell

Issing.

IS M

imate ET on cloudy days, or when satellite data

[ Use ML model to est



Great potentlal for applylng IoT+AI/ML to agrlculture :
|n o_ur reglon







