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“You can't manage what you don't measure

(W. Edwards Deming)
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By-row Prescription (Rx)
e Hybrid
Population
Starter fertilizer
Down force
Row-cleaner
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Split Planter Comparison for 2 Hybrids
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Effective tool to evaluate operating costs and

capacity --- FUEL USAGE, UPTIME vs. DOWNTIME,
ENGINE LOAD.
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Bridging Agronomic and Machine Data

Split Planter Comparison for 2 Hybrids

Fuel Usage by Hybrid
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RGB Image
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Post-harvest crop reS|due

Soybean

Corn Stover

Corn Stover distribution via
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Digital Agriculture

Precision Ag: +70% US acres

Prescriptive Ag: +15% of farms

+95% of farmers will outsource
data management.

Enterprise | Big Data in
Agriculture Agriculture

Prescriptive
Agriculture

Based on information from an lowa AgState / Hale Group report.
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Precision Agriculture Prescriptive Ag — Big Data
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1. Ability to move data between data warehouses?

2. Total access of data by owner or trusted advisers?
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Future Data Exchange for Growers
* Preseason Fertility Management

— Prescription P and K application (Precision Crop Services)
* Tillage Management

— Prescription tillage maps (AGCO; CNH)
 Multi-Hybrids

— Prescription seeding of multi-hybrids (Beck’s; Pioneer)
* SCN Management

— Prescription application/use of nematicides (FMC)

 Recommendations | * In-Season Fertility Management

Producer — Prescription N application (DuPont Pioneer; Climate Corp)

* Irrigation Management

— Prescription Irrigation (AgSmart)
Data will need to move through multiple N .
organizations and each organization will Disease Management

need different data sources. — Prescription fungicide application (BASF)




Data Access --- APPs

* Collect, store and view field map data in a single mobile tool

* Share field map data with your trusted advisors

 Compare your maps to other data layers

e Simply understand input response by field, soil zone, rate, etc...




Precision / Prescriptive Agriculture Status
(2015 Survey)

* 3 out of 4 growers surveyed using precision technologies
- Financial benefits outweigh the costs
- Overlap reduction within fields #1 benefit (#2 seed savings)

* Value Proposition
- AVG cost savings of 6.8%
- AVG vyield increases of 7.6%

* +15% using prescriptive ag services

* Optimization through data analytics / information



MISSION:

To organize agriculture’s information and
make it universally accessible and useful.




Google

* Internet-related services and products
* Founded: September 4, 1998, Menlo Park, CA

* Mission: to organize the world's information and
make it universally accessible and useful.

* Revenue: $66 billion (2014)

* Net Revenue: $14.4 billion (2014)

e 2 High-use Data Services
- Gmail
- Google Search
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* Internet-mobile app allowing consumers to

= submit and secure trip requests.

e Contracts with individual car owners to provide
cab services

* Founded: March 2009, San Francisco, CA
* Goal: connecting riders to drivers
* Privately Held: Estimated 2015 worth $62.5B



How many agriculture companies look or want to
look like an Internet-related services and products
company?

1. Grow market share, OR

2. Look for other revenue streams



Keeping an eye on “Big Data”...



AFBF Privacy and Security Principles for Farm Data

www.fb.org/tmp/uploads/PrivacyAndSecurityPrinciplesForFarmData.pdf

* 13 Principles with descriptions
* Led by AFBF
* 35signers --- Ag Technology Providers, Commodity Groups & AFBF

INTRODUCTION

“As technology continues to evolve, the undersigned organizations and
companies believe the following data principles should be adopted by
each Agriculture Technology Provider (ATP).”



http://www.fb.org/tmp/uploads/PrivacyAndSecurityPrinciplesForFarmData.pdf

13 Privacy and Security Principles (Signed by 35 Companies)

1) Education
2) Ownership

3) Collection, Access and Control: An ATP’s collection, access and use of farm data should be granted only with the affirmative and
explicit consent of the farmer....

4) Notice: Farmers must be notified that their data is being collected and about how the farm data will be disclosed and used....

5) Transparency and Consistency: ATPs shall notify farmers about the purposes for which they collect and use farm data.

6) Choice: ATPs should explain the effects and abilities of a farmer’s decision to opt in, opt out or disable the availability of services
offered...

7) Portability: ...farmers should be able to retrieve their data for storage or use in other systems...

8) Terms and Definitions: Farmers should know with whom they are contracting with if the ATP contract involves sharing with third
parties, partners, business partners, ATP partners, or affiliates.

9) Disclosure, Use and Sale Limitation: An ATP will not sell and/or disclose non-aggregated farm data to a third party without first
securing a legally binding commitment .....with the farmer. Farmers must be notified....

10) Data Retention and Availability: Each ATP should provide for the removal, secure destruction and return of original farm data
from the farmer’s account upon request...

11) Contract Termination: Farmers should be allowed to discontinue a service...
12) Unlawful or Anti-Competitive Activities: ATPs should not use the data for unlawful or anti-competitive activities...

13) Liability & Security Safeguards



Transparency Evaluator

TERMS AND CONDITIONS

Unless this Order

such proposed terms and conditions shall be void and the terms and

, It ks limited to the terms and conditions set forth herein. Buyer hereby objects to
any additional or different tarms and cundlljons propos.ﬂ by Seller in any pi

P or olhnr Any
herein shall

of the terms and conditions of the contract between the parties. When used In this Purchase Order, |h9 term “Gmd!" means the items,
materials, equipment, tooling, parts and/or work or services supplied pursuant to this Purchase Order.

1. ACCEPTANCE AND MODIFICATIONS. This Purchase Order
("Order"), whether or not issued with reference to a guotation or proposal
of Seller, shall an offer. by Seller is

limited to the terms and conditions hereof and ie evidenced by
commencement of performance. No changes or modifications in this
‘Order shall be valid unless confirmed in writing by Buyer.

2 PACKING AND TRANSPORTATION. No charge for packing or
transportation will be allowed except as provided for in this Order.

3. SHIPMENT/DELIVERY Seller shall ship/deliver Goods in accordance
with instructions and specifications set forth in this Order. If Goods are not
shipped/delivered in accordance with Buyer's instructions and
specifications, Seller shall be responsible for any additional costs incurred
by Buyer as a result of Seller's failure 1o comply with such instructions
and/or specifications.

4. DUTY DRAWBACK RIGHTS. Th\s Order includes all related customs
duty and import drawback ludi rights developed

quality and reliability procedures and review the data supporting same.
Acceptance of the Goods by Buyer shall not relieve Seller from any of its
obligations and warranties hereunder. In no event shall payment or
transfer of title constitute acceptance of the Goods.

11. QUALITY AND WARRANTY. Seller expressly warrants that all Goods
covered by this Order will conform to the standards, specifications,
drawings, samples, models, 3-D geometry or other description furnished
or expressly adopted by Buyer, and will be of good material and
workmanship, and free from defects. including defect in design (if Seller's
design) and. if custom-designed by Seller for the application specified by
Buyer, be comparable in guality to similar custom-designed goods sold for
similar applications, and If the Goods are not ordered to Buyers
specifications, Seller further warrants that they will be of merchantable
quality and fit and sufficient for the purpose intended. Seller further
warrants that all Goods covered by this Order, including but not limited to

substitution and rights which may ba acquired from Seller's suppliers) if
any, which Seller can transfer to Buyer. Seller shall inform Buyer of the
existence of any such rights and upon request, supply such documents as
may be required to oblain such drawback.

5 PAYMENT. Unless otherwise stated in this Order, invoices for Goods
shall be paid net 30 days from the date of receipt of the invoice or receipt
of the Goods, whichever is later ("Payment Due Date"). Discounts offered
by Seller to Buyer shall be allowed if payment is made on or before the
Payment Due Date. Buyer reserves the right to require Sellers to U.S.
Buyer units, to submit invoices electronically as set forth in this Drdal

6. EXCESS GOODS. Except for Y quantity i

by trade practice, Goods in excess of those specified in the Order will not
be accepted, and such Goods will be held at Seller's risk. Buyer shall
have no obligation to keep or preserve any excess Goods delivered by
Seller. Buyer may, and at Seller's request shall, retumn the excess Goods
at Seller's risk, and all transportation charges, both to and from the
original destination, shall be paid by Seller.

7. FABRICATION AND MATERIAL COMMITMENTS. Unless otherwise
authorized in writing by Buyer, Seller shall not make commitments for
malerials or fabricate or assemble in advance of time reasonably
necessary to comply with the terms of this Order.

8. TERMINATION. Buyer may terminate this Order for its convenience, in
whole or in part, by written or electronic notice at any time. If this Order is
terminated for convenience. any claim of Seller shall be settled on the
basis of reasonable costs incurred by Seller in the performance of this
Order for labor and materials which are not usable by Seller for other

and material fumished for or incorporated into the Goods,
including Goods intended for distribution as service parts, will comply with
all applicable Federal, State, Provincial and local statutes, laws,
regulations, orders, and ordinances, including, without limitation, all
environmental and occupational health and safety laws and indusiry
standards and Buyer's specifications that resirict or prohibit certain
«chemical compounds as constituents of Goods as specified in the John
Deere Banned Chemical List. The John Deere Banned Chemical List is
found at:
hitp:fidsupply deere.com/bannedchemicals!
Seller also warrante that its processes shall comply with the John Deere
Quality Manual and that the Goods will comply with all current industry
safety standards, including labeling requirements and adequate warnings
as required. The John Deere Quality Manual is found at:

:Hidsupply deere comiqualitymanuall
12. DEFECTIVE GOODS. If any of the Goods fail to meet the warranties
contained in Section 11 (a *"Nonconformity™), Seller shall, upon notice from
Buyer, promptly comect or replace those Goods at Seller's expense. If
Seller shall fail to adequately address the Nonconformity, then Seller shall
reimburse Buyer for all costs to correct or replace the Nonconformity in
the Goods. If Seller fails to do so, Buyer may cancel this Order as to all
such Goods, and in addition. may cancel the then remaining balance of
this Order. After notice to Seller, all such Goods will be held at Seller's
risk. Buyer may, and at Seller's direction shall, retum such Goods to
Seller at Seller's risk, and all transportation charges, both to and from the
original destination, shall be paid by Seller. Any payment for such Goods
=hall be refunded by Seller unless Seller promptly comects or replaces the

* 9to 11 questions

* % of specific questions answered in accordance
to the Principles receives a “logo”

* Public record for how questions answered

* Coming in 2016

End User License Agreement

»

“This End User License Ag (tns "Agreement’)

(3 you (either an incvidual o a single legal eiiy), and (1) The Cimate
Gorporation and i Allates (such as Precision Pianting LLC and Solum, Ine.) (‘Clmate”). By downloacing, nstaling, actiatng or othervise using the Climate
Products, you represent and warrant that you have the power and authority o enter into this Agreement, and you agree {0 be bound by these terms and
condions.

“The Climate Products provide informaion, estimates of recommendations based on models and third party sources, as well as Data provided by you or your
equipment, Our servces, models, data and recommendations may change over ime. Indvidual results may Vary. as weaher, growing condilons and farming
practices difer actoss growers,locaions and years. We do not guarantes any resul, and none of the Climale Products should be used as a substitute for
Sound farming practices, ncluding dlgent oring, or as a soke means for making farming or o We recommend
that you consult your agronomist and ather service financial, fisk management and farming decisions.

Scope of this Agreement

This Agreement sets out how you can and cannot use the Climate Products provided of icensed fo You by us, and what we vl and wil 1ot 6o in connection
¥ilh youruse. a5 wel s oinerimportantlegal estons and obigations. Ve sme Cimate Poducts may be provided oficensed 10 you for fee
your " submitan o Your only ifve accept the order

Your Use of the Climate Products
What you can do;
+ s long as you comply with the terms of this Agreement,you and the individuals who work fof you can use the Climate Produts for yaur inferal use
only In connecton wih your farming operations,
The Clmate Products ae fcensed. notsod, 1 you
+ ifyou have placed an order fo a fee-based Climate Product, you can use that Cimate Product only fo the time set out n your oder.
+ We encourage you o et us know how e are doing or how you feel abaut the Climate Products

Wnat you agree to do:
+ provide accurate.rellavle and appropriate Data
+ pay all amounts set forh I the appilcable order when due for any fee-based Climate Product
o amounts isted in an order are exclusive of axes and expenses, and you will be responsibe for 2l applicable taxes, except for taxes based
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Extension/Outreach: Precision Ag

Home » Extension/Outreach

|
I BigData ¥echnology Publications Education Resources Contacts Facebook Twitter YouTube

CONTACT

John Fulton

212 Agricultural Engineering
590 Woody Hayes Dr.

fulton 20@osu.edu
614-202-6625

"Precision agriculture is much more than adopting
technology, it's about whole farm management with

the goal of optimizing returns to inputs and

Precision Ag preserving resources.” EVENT CALENDAR

LAl 2016 NCERA 180 Annual Meeting

B More Events

IN THE PRESS

m It's cool, yes, but drone’s frue value is in

the data
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Department of Food, Agricultural and Biological Engineering (0]

COLLEGE OF FOOD, AGRICULTURAL, ANMD ENVIRONMENTAL SCIENCES THE 0};1&; STATE
COLLEGE OF ENGINEERING UNIVERSITY

CFAES Home Future Students ndergraduate Graduate Qur People About Us Fesearch Extension/Outreach Alumni Give Mow

Extension/Outreach: Big Data

Home » Extension/Cutreach » Precision Ag

www.OhioStatePrecisionAg.com

Big Data

Technology Big Data is data whose scale, diversity, and complexity require new architecture,

Publications techniques, algorithms, and analytics to manage it and extract value and hidden

Education knowledge from it.

Resources So what exactly does that mean? This data includes large collections of farm data that is being used by farmers, companies, and government agencies
to aid in decision making related to crop production and management practices as well as better predictions around nutrient and water availability. Itis

R impaortant to understand what value all of this farm data provides to the producer. By using farm data to drive input management and other farm

Facebook decisions, producers can identify and quantify limiting productivity variables.

Twitter The Blg Data Flow

YouTube Farm Level Data

Uploaded » A farmer will upload farm and personal data from

ground and equipment sensors, drones, etc.

ATP regat . . -
andp'isnj'f-::e:; « Agricultural Technology Frovider (ATP) will aggregate
Data

A farmer’'s data. combines other relevant data set. and
mrmmlina Alosamtbhess 20 analio—a




OSU Crop / Nutrient Trial APP (coming early 2016)

eseco OCVF

On-farm Research
* Setup

Trial Name

* Notes
e Results

@ Plot Generator

é Trials (Login)

’a ] THE OHIO STATE UNIVERSITY
A/ COLLEGE OF FOOD, AGRICULTURAL,
AND ENVIRONMENTAL SCIENCES




FINAL COMMENTS...

Prescriptive Services & Connectivity evolving rapidly within agriculture.

Clearly understand what you will receive from data services

- Define your need for the service

- Collect e-copies of Rx and As-Applied data

Understand terms and conditions, and how data is moved and accessed.

You are responsible for original data; make a copy.

THE OHIO STATE UNIVERSITY



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=CRj4XDB8S16LZM&tbnid=npUk_eGtKwNxxM:&ved=0CAUQjRw&url=https://www.osc.edu/education/ywsi&ei=tdnfU5eMC8SpyATT_IAY&bvm=bv.72197243,d.aWw&psig=AFQjCNE0qfNO863L3K35y39ZaMHIW9Qf0Q&ust=1407265580151520




THE OHIO STATE UNIVERSITY Food, Agricultural and Biological Engineering

Digital Agriculture
Providing solutions to meet world demand

John Fulton

Fulton.20@osu.edu
334-740-1329
@fultojp

Ohio State Precision Ag Program

www.OhioStatePrecisionAg.com
Twitter: @OhioStatePA

Facebook: Ohio State Precision Ag = =

Precision Ag'
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