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#AgTech that enables higher planting speeds…
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As-Planted
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Machine Data
Fuel Use, Engine load, Speed, Torque

Field Operations --- planting, spraying, fertilizer, harvest
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Digital Agriculture (IoT in Ag)

Image courtesy of New Holland
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• 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)

• In-Season Fertility Management
– Prescription N application (Encirca; Climate Corp)

• Irrigation Management
– Prescription Irrigation (AgSmart)

• Disease Management
– Prescription fungicide application (BASF)

Producer

Data Exchange for Growers

Data will need to move through multiple 
organizations and each organization will 
need different data sources.

Recommendations
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Data Types

Agronomic Machine Prescription Remote Sensed Production

On-farm data comes from a variety of sources

Yield 
As-Applied
As-Planted

Fuel Usage
Engine Speed
Engine Load

Seeding
Fertilizer

Multi-hybrid
Fungicide

Visible (RGB)
IR

NDVI
Thermal

Weather
GDD
Dates

Markets

Identify what data is being generated on-farm.



“Terra” Project
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39 different file types

2475 different files

60.2 Petabytes for the field
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− *.TXT
− Shapefile (*.shp)
− *.XML
− *.DAT
− *.agdata
− *.yld
− *.gsd
− *.rbin
− *.log
− Many others…

18.4 GB per plant
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92% Sharing Data today

o 66% sharing data with 2 or more people

o Seed Rep and Agronomic Consultant (>60% sharing with both)

77% view variety results online (67% with a smartphone or tablet).

96% are using data collected as a direct input for management decisions.

(2017 USB farmer survey on Digital Technologies)

Farmers actively using digital technologies…



Traditional PA Approach

Prescriptions for Planting, 
Fertilization, Irrigation, 

and others

Information 
Translated to 

Farm Decisions

Grid Soil Sampling

Yield Monitor Data

Limitations to this type of data collection approach

➢Labor Intensive, Costly, Data Quality Issues, Time Consuming

Conventional 
Approach
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Alternative PA Approach

Soil and Plant 
Health 
Library

Advantages – Cheaper long-term, Faster, Efficient, and Reliable
Disadvantages – Requires large data sets

Machine 
Learning, 

Automation, 
Data Analytics

Emerging 
Technology Prescriptions for Planting, 

Fertilization, Irrigation, 
and others

Information 
Translated to 

Farm Decisions

Multi-temporal 
and Mutli-spectral 

Images
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Tremendous Investment in Industry and Academia in 
(Ag) Data Analytics

Models and data analytics that not only recap what is already occurring between 
water and plants within corn fields, they are beginning to predict field-level 
outcomes in the hours, days and weeks ahead. 
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Summary of Current Ag Intellectual Property based on AI

• Weather Forecast Model Calibration - auto-calibration using past performance plus ground 
truth data with dynamic weighting. 

• Irrigation and Water Management - understanding soil moisture coupled to rain and 
irrigation events for different crops, soils, and environmental conditions. 

• Crop Modeling - predictive crop models that use crop stage, weather and more. 

• Field Accessibility – understanding field conditions to deploy or not deploy machinery to an 
individual field.

• Harvest Decision Support – predict crop moisture content coupled with historical weather 
and soil information.
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SimSoy
• A web tool that can help farmers optimize their crops.

• Washington University

• Utilizes descriptive analytics and predictive analytics (machine learning 
models) to make predictions

• INPUT: 27-Variables: latitude, longitude, area, soybean varieties, 
irrigation, soil types and depths, acreage, yields…

• Predictive OUTPUT: individualized varieties for a farmer.

https://www.futurity.org/computer-model-farmers-agriculture-crops-1733622/
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Program (AI-based) used to reduce perishable food waste to under 10% by 
using algorithmic software to redistribute perishable food rather than allow it 
to spoil on the shelf (Fed40 app).

https://freshai.farmsteadapp.com/
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Definitions

•Application Program Interface (API) 

•Artificial Intelligence (AI)

•Machine Learning
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Application Program Interface (API) 

• Set of programming instructions and standards for accessing a web-based 
software application or web tool. 

• A software company releases its API to the public so that other software 
developers can design products that are powered by its service.
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Artificial Intelligence (AI) 

• Intelligence demonstrated by machines that mimics the human 
decision making process.

• Any “device” that understands its environment and takes actions 
that maximizes its chance of successfully achieving its task.

• Much broader than machine learning
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AI Examples
• planning,

• problem-solving,

• understanding languages,

• recognizing voices and images,

• learning,

• any tasks that would be considered “smart”
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If you surf the internet then you have experienced AI applications.



Machine Learning

• Means of “learning” that enables an algorithm to evolve. 
- Designed to constantly and consistently self-improve.

- Requires mass amounts of data for the algorithm to learn and then adjust. 

• Specific subset of algorithms for AI.

• Common analytical technique used in agriculture by technology companies.
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Ag Examples
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AI and Machine Learning Applications
• Yield Prediction - based on weather and historical yield data

• Genetic & Plant Breeding Research

• Image Recognition - detect pest and plant diseases

• Autonomy / Robotics - harvest

• Automated Machinery Adjustments - fine-tune field operations 

• Soil Properties - improved classification of properties

• Commodity Marketing

• Field Conditions - deployment of machinery
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Decisions – Predicted Corn Yield

• Field-by-field

• Plan soil sampling sites 

• Early P removal estimate and nutrient planning

• Evaluate marketing plan

Predicted
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Current Ag Applications of AI

• 2019 New Holland Combine – proactive adjustments to field conditions

• Planter setting adjustments - on-the-go (downforce) based on sensors and weather

• Prescription maps – based on field variables and harvest data

• Variable tillage – sensors evaluating % surface residue, clod size, and soil color.

• Fertility tools – weather, soil and field characteristics, plant growth stage…

• Field accessibility tools – weather, localized environment, soil characteristics…
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SUMMARY

Tremendous volume of data beig
collected today with a focus on AI in 
agriculture

Machine learning performed well in 
predicting soil properties and corn 
yield.

SUCCESS of New Agtech -benefits 
farmers and consumers alike
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eFields represents an Ohio State University 
program dedicated to advancing production 
agriculture through the use of field-scale research.

https://digitalag.osu.edu/efields
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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
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