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Center for Digital Agriculture

Project Relevance
Increased Efficiency and Precision

Enables early detection of pests, 
diseases, and nutrient deficiencies, 
reducing crop loss.

Cost-Effective

Reduces labor costs 
while enhancing yield and quality, 
making technology accessible to 
small-scale farmers.
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Project Relevance
Data-Driven Decisions

Provides real-time insights for better 
management of irrigation, 
fertilization, and pest control.

Sustainability

Optimizes resource use, 
minimizing environmental impact 
and promoting sustainable farming.
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Project Relevance
Access to Advanced Technology

Levels the playing field by 
providing small-scale farmers 
with cutting-edge tools.
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Project Relevance
Improved Productivity

Enhances crop performance 
and yield, contributing to 
food security.

Educational Benefits

Supports experiential learning 
for farmers and students, driving 
innovation in local communities.
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Introduction to Plant Phenomics
•Plant phenomics involves the study 

of plant traits (phenotypes) using 
high-throughput technologies.

•Automation is essential to 
increase efficiency and accuracy 
in data collection.

•Applications include crop 
improvement, stress response 
analysis, and resource optimization.



Automation in Crop Phenotyping

https://clearpathrobotics.com/blog/2023/06/
university-of-texas-at-arlington-employs-husky-ugv-for-automated-plant-phenotyping/

• Overcomes limitations of manual 
phenotyping, such as labor intensity 
and time consumption.

• Enhances scalability & reproducibility.

• Enables real-time data collection 
and analysis.

• Provides insights for precision 
agriculture and breeding programs.



Outreach & Extension: Bridging the technology 
gap to small-scale and minority farmers
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Integration of technology On-Farm Small Holders

“Even before the onset of the 
COVID-19 pandemic, agricultural 
employers were struggling to 
secure a stable workforce” 
USDA Farm Service Agency

Farm Labor Stabilization and 
Protection Pilot Grant Program

The Use of Autonomous Robots to Address Labor Demands
 and Improve Efficacy in Agriculture. 

Bernard GC*, Bolden-Tiller O, Egnin M, Bonsi C, McKinstry A, et al. 
COJ Rob Artificial Intel. 1(5). COJRA. 000523. 2022.

DOI: 10.31031/COJRA.2022.01.000523
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Multifunctional crop robot
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Outreach and engagement

Tuskegee University Farmers Conferences 2023
Dennis Bowman and Dr. Salah Fuad visit ( UIUC)



9/2024 The Cochran Fellowship Program, named after the late 
U.S. Senator William Thad Cochran, provides short-term training 
opportunities to agricultural professionals from middle-income 
countries, emerging markets, and emerging democracies. 
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Automated Crop Phenotyping Technologies: 

TerraSentia, terrestrial phenotyping rover

TerraSentia is a compact field robot 
designed for plant phenotyping.

Features:

⁃ Measures traits like plant height, 
biomass, and canopy coverage.

⁃ Operates autonomously 
in field environments.

Advantages:

⁃ Lightweight and portable.

⁃ High accuracy for close proximity 
measurements. Source: https://earthsense.co/

Watch the full video at https://www.youtube.com/watch?v=GK5ncp82je4
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Aerial crop monitoring using UAVs
Unmanned Aerial Vehicles equipped with multispectral 
and hyperspectral cameras.

•Applications:
⁃ Large-scale monitoring of crop health.
⁃Stress detection 

(e.g., water, nutrient deficiencies).
⁃Mapping and yield estimation.

•Efficient means relative to 
“walking the back 40’ ( acres)

Source: https://phenomics.agron.iastate.ed
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Leveraging Vegetative Indices for Advanced Plant 
Phenotyping: Insights into Crop Health and Stress Response

Vegetative indices, like the Normalized Difference Vegetation 
Index (NDVI), measure plant health and vigor by analyzing light 
absorption and reflection in specific wavelengths

https://www.revistacanavieiros.com.br/o-que-sao-mapas-ndvi-e-como-utiliza-los-na-fazenda
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Case Study
Crop Health Assessment
Hooks Farm, Shorter, AL
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Orthomosaic of the Hooks Collards Field

Soil Masked NDVI

Annotation
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Soil Masked NDVI Values for Collards
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Goals-Empowering Smallholder 
and Minority Farmers
Expanding Crop Health Assessments and Innovative 
Phenotyping Technologies for Sustainable Agriculture.

COOPERATIVE EXTENSION
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Goals-Empowering Smallholder 
and Minority Farmers
Student recruitment and training in crop health analyses

COOPERATIVE EXTENSION
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Amiga by farm-ng
https://farm-ng.com/

Watch full video on farm-ng YouTube channel at 
https://www.youtube.com/@farm-ng
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Empowering the next generation of agriculture 
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Empowering the next generation of agriculture



Enhance your farming practices with Free onsite 
crop health evaluations using autonomous robots!

What We Offer:
• Crop Health Diagnostics: Get insights on plant growth and health using ag robots

• Hands-On Learning: Experience using autonomous robots and innovative agricultural technology

• Discussions on Crop health analysis

For more Information contact
Dr. Gregory C. Bernard

gbernard@tuskegee.edu
(334)-727-8401

No Cost for Farmers!
Learn new techniques 
and robotics tools in 

precision agriculture!

Who Can Join? Small-scale farmers, educators, 
and students interested in modern 
agricultural tools



go.illinois.edu/ifarmupdatesi-farm.illinois.edu



Sponsors



Educational Partners

Department of 
Agricultural & 
Consumer Economics



For the webinar archives and 5-minute farmdoc
Subscribe to our channel YouTube.com/@farmdoc

. I l l inois .edu

Visit us at 

2024 farmdoc Webinar

Thank You for joining us!
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