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Difficult to predict best technology adoptions

* Which technologies to adopt
* What characteristics and parameters they should have
* Who should supply them to you
* Where they will be appropriate
 When they will make sense

WWWw.Nnpr.org



Can make a rough division into two major categories

» “Systems” technologies
* “Drop-In” technologies

Great differences in ...
* Complexity of evaluation
* Rate of adoption
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Can make a rough division into two major categories

Great differences in ...
* Complexity of evaluation
* Rate of adoption

* Systems technologies --- adoption of a technology will have
impacts throughout the system

 Drop-In technologies --- adoption of a technology will only
impact where it is dropped




Classic Agricultural Systems Technology ---
Replace Horses and Mules with Tractors

* It took over forty years to Tractors [—
have the needed 3
manufacturing, g i —-
distribution, dealer, fuel, C B ®
service, implements, . - 10000 &
training, etc., systems N -
throughout the USA ' . M [E
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American Economic Review 2014, 104f4,j 1368—139] FIGURE 1. HOrsES, MULES, AND TRACTORS IN Farms: 1910-1960
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Classic Agricultural Drop-In Technology ol midimetiore: .
f
--- Hybrid Seed Corn .
-
Note the rapid adoption because just put new seed into planter
=
e
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Florida Example: H
Sugar cane harvest: 30% mechanized in 1987 [
100% mechanized in 1993 E
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Contemporary Drop-In Technology --- GPS Steering

When buying a new tractor, it is easy to buy one with GPS steering

GPS STEERING THE FASTEST
TECHNOLOGY ADOPTION IN HISTORY OF
AGRICULTURE

May 5, 2008

American farmers have been very quick
to adopt GPS steering technology over
the past few years. According to a just-
released industry study, GPS steering
adoption rates may go down in history as
the fastest ever. So concludes Caledonia
Solutions, a business research and
consulting firm in Minneapolis.

https://www.agrimarketing.com/s/49157

assets.cnhindustrial.com

o
AFS ACCUGUIDE™
THE INTEGRATED APPROACH

« PRECISION * PRODUCTIVITY « PORTABILITY

T3™ ENHANCED TERRAIN

solution. Performance monitor, vehicle se ping, mapping, T

on the AFS Pro 300 or AFS Pro 700 fc 160% part of
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AFS Pro 300
AFS Pro 700



Contemporary
Systems
Technology---
Precision
Agriculture

Fertilizer
Research
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Auernhammer, H.
and J.K. Schueller.
1999.

Precision farming.

In B.A. Stout and B.

Cheze, eds.,

CIGR Handbook of
Agricultural
Engineering
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An Example Technology Which
Was NOT Successful

Required extra effort at busy time

Did not automatically integrate in production
management system BEE Meam
Economic value not completely obvious

Courty Line
2B

bar 27 2004 - Sar 17 2001

Block Statistics as of
Apr 17 2001

Schueller, J.K., J.D. Whitney, T.A. Wheaton, W.M. Miller, and A. E. Turner.
1999. Low-cost automatic yield mapping in hand-harvested citrus.
Computers and Electronics in Agriculture. 23(2): 145-153.




But Efforts for Technology Adoption Should Continue
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Wild, K.M., T.
Schmiedel, and J.K.
Schueller. 2018.
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sharpness of knives
in agricultural
machinery with a
mobile device.
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“Look before you leap”:

 What are the effects of the technology throughout the system?
* Even “drop-in” can have system effect, especially on system
reliability

“In the early 1960s, seed corn companies began to use male sterile cytoplasm so that they could
eliminate the previous need for hand detassling to save both money and time. This seed was
eventually bred into hybrid crops until there was an estimated 90% prevalence of Texas male
sterile cytoplasm (Tcms) maize, vulnerable to the newly generated Race T. The disease, which
first appeared in the United States in 1968, reached epidemic status in 1970 and destroyed
about 15% of the corn belt's crop production that year. In 1970 the disease began in the
southern United States and by mid-August had spread north to Minnesota and Maine. It is
estimated that lllinois alone suffered a loss of 250 million bushels of corn to SCLB. The
monetary value of the lost corn crop is estimated at one billion US dollars.”  Wikipedia




“Look before you leap”:

 What are the effects of the technology throughout the system?
* Even “drop-in” can have system effect, especially on system
reliability
* What are the effects on sustainability?
* Economic
e Environmental
 Social/Political (Will we have another “Simpson-Mazzoli”?)

www.caseih.com www.deere.com




“Look before you leap”:

 What are the effects of the technology throughout the system?
* Even “drop-in” can have system effect, especially on system
reliability
 What are the effects on sustainability?
* Economic
* Environmental
* Social/Political
* Will system outputs be improved?

ostYield
~ Potential
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“Look before you leap”:

What are the effects of the technology throughout the system?
* Even “drop-in” can have system effect, especially on system
reliability
What are the effects on sustainability?
* Economic
* Environmental
* Social/Political
Will system outputs be improved?
Can perturbations and local failures be tolerated?
* Redundancies
o “Limp-home” modes “Limp Home Mode (LHM)

Limp home mode is a set of parameters the engine computer will use as a strategy to get
you home without causing further damage to the drive-train of your car.

It means the computer noticed something wrong or lost contact with an important sensor
that could ruin the engine or transmission and has de-rated the power so you can get home
without the car stopping or damaging itself.” www.quora.com




“Look before you leap”:

What are the effects of the technology throughout the system?
* Even “drop-in” can have system effect, especially on system
reliability
What are the effects on sustainability?
* Economic
* Environmental
* Social/Political
Will system outputs be improved?
Can perturbations and local failures be tolerated?
* Redundancies
* “Limp-home” modes
Is the technology mature enough for adoption?




In my opinion ...

Biggest machinery engineering issue is accurate and reliable sensors
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But there are real advances in such fields as...

* Computing speed * Networking

* Machine vision * Datamining

* Spectral sensing * Autonomous vehicles
* Artificial intelligence * Etc., etc.



Expectations Virtual assistants Connected home

Neglecting ) sl RSER 1SRG Plateau will
Smart robots Machine learning be reached in:
the Hype, . < :
Edge computing Ul Autonomous vehicles @ 2to 5 years
Augmented data discovery Nanotube electronics @ 5to 10 years
H @
When Will Smart workspace___ ¢ Cognitive computing 4 More than
They Be ¢ tional interf e _ 10 years
onversational user interfaces A Digital § Blockchain
Productive? Brain-computer interface-” /A _twin Commercial UAVs (drones)
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Quantum domputing 5G Enterprise taxonomy
Neuromorphic hardware—_7 and ontology ——<—
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general security
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Research Often Takes Time to Widespread Commercial Adoption
PLOT A, 1886 GRAIN SORGHUM (ton/ha)

E<20 BN- 28 "W-32 -388 >38
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MacArthur, D.K., J.K.
Schueller, W.S. Lee, C.D.
Crane, E.Z. MacArthur,
and L.R. Parsons. 2006.
Remotely-piloted
helicopter citrus yield
map estimation. ASABE
Paper No. 063096.
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Risk is Reduced if There is a Critical Mass for Investment

JUNE 2018

* Engineering

* Marketing

COTS satellite
design

DARPA Blackjack
program to develop

el i PeISiStent

Earth orbit. pAGE4

Rad-hard
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Electronics industry
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hardened integrated
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Agricultural Technologies Will Benefit If Parallel Work in Related Other Private and Public Sector Applications




Agricultural Technologies Will Benefit If Parallel Work in Related Other Private and Public Sector Applications
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Example
Application of
Machine Vision
and Artificial
Intelligence

EATIMNG




But we in
Florida
agriculture
have a
problem...

Technology
development
and largest
markets are in
Heartland and
California




But we in Florida agriculture
have a problem...

Technology development
and largest markets are in
Heartland and California

Estimated Market Value of All Machinery
and Equipment on Operation: 2012

0 100

Miles

e nauby jo snsued Z1L0Z

o

12-M099
U.S. Department of Agriculture, National Agricultural Statistics Service

1 Dot = $20,000,000

United States Total
$243,066.688,000




Need to understand whether technologies can be transferred from

e Other industries
e Other commaodities
 Other locations

—N”’
P %
a9 United States g ) [ \
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a2y Patent Application Publication (o) Pub. No.: US 2017/0083026 Al [[[% , {
Schmidt et al. 43) Pub. Date: Mar. 23, 2017 \ o W
s W
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AGRICULTURAL MACHINES IN A CPC .ooo...... GOSD 1/0297 (2013.01); HO4L 67/12 @% =
COLLABORATIVE AGRICULTURAL (2013.01); HO4L 12/66 (2013.01); GO5D o T .
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by OneSoil

0]

OneSoil (https://onesoil.ai/en/) uses satellite
imagery and machine learning algorithms to
classify fields around the world

My parents’ former farm in
Wisconsin is fairly well classified




Crops -

SR e
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Allfields -

2018 -

Just east of the SWFREC, it is a different story...

Crop Field size

Maize 138.5+:-

Field score

0.47

Field development by NDVI

,.-—-"—\r__v_‘__..——"__

Mar Apr May Jun Jul

= Go to OneSoil Platform &

i

Wrong field boundaries? Inform us
Wrong crop? Inform us



Some technologies don’t succeed,

but many eventually become useful f Members Dr. John Reid

Timing is everything Dr. John Reid

DI  Prodict Tachnology £1 ion_{ john T

Company

Moline, IL, United States

ELECTION YEAR 2019

PRIMARY SECTION Special Fields & Interdisciplinary
Example:
Technologies from John Reid’s 1986 pathbreaking
dissertation implemented in 2016 ---30 years later! Q@ Election Citation

For innovation in automation technologies for agricultural systems.



Adoption Comes at Different Times to Different People

Rodgers Innovation Diffusion Curve www.cisco.com
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2.9% 13.59% 34% S4% 1 6%




Some Things | Think
Will Come Fast

Some Things May
Take Longer...

www.independent.co.uk
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Automated early yield prediction in vineyards from on-the-go image Computers and Electronics in Agriculture 144 (2018) 26-36
acquisition . o . ) ) )
Arturo Aquino, Borja Millan, Maria-Paz Diago, Javier Tardaguila
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Difficult to predict best technology adoptions
* Which technologies to adopt
* What characteristics and parameters they should have

* Who should supply them to you ol
 Where they will be appropriate & =
v

* When they will make sense
Inside Japanese plant factory
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But Technologies Are Coming...

GAME_OF THRONES
WINTER ITSgC OMING




But Technologies Are Coming...
And Many Are Great Improvements

: ==——.
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Minimize Risk:

* Consider Entire System
 Evaluate Carefully

* Learn From Past

* Think Globally/Act Locally l; o ) | o
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