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Imaging drones Satellite AI

Ag Robots Spraying drones
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Object detection/measurement Spectral response

Transmittance

Reflectance

Absorptance

The closer to 1, the healthier.

Drone application

Spectral
Bands
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Mapping Gaps in Sugarcane by UAV RGB Imagery: The Lower and Earlier the 
Flight, the More Accurate

• Can I detect all the gap lengths 
through drone images?

• How high should I fly the drone?

• How late in the season should I fly 
the drone?

• How accurate the measurements 
are?

Research questions
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Shorter plants Taller plants
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Mapping Gaps in Sugarcane by UAV RGB Imagery: The Lower and Earlier the 
Flight, the More Accurate
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Mapping Gaps in Sugarcane by UAV RGB Imagery: The Lower and Earlier the 
Flight, the More Accurate

Gap lengths Image resolution

Ground truth
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Mapping Gaps in Sugarcane by UAV RGB Imagery: The Lower and Earlier the 
Flight, the More Accurate
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Gaps > 1 m (3.28 ft) in length were detected.

Image resolution should be < 6.0 cm/pixel.

We should fly when plants are max 0.9 m (~3 ft) tall.

Measurements were 97% precise and 81% accurate.
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Automated Crop Measurements with UAVs: Evaluation of an AI-Driven 
Platform for Counting and Biometric Analysis
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Automated Crop Measurements with UAVs: Evaluation of an AI-Driven 
Platform for Counting and Biometric Analysis

Plant height Canopy areaPlant count

> 99%
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Automated Crop Measurements with UAVs: Evaluation of an AI-Driven 
Platform for Counting and Biometric Analysis

Plant heightBulb count

> 97%
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Bulb diameter vs Bulb weight

R² = 0.87
MAE = 27.10 g
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Observed bulb weight (g) 

Bulb weight: Observed vs Estimated

Automated Crop Measurements with UAVs: An AI-Driven Platform for Counting and 
Biometric Analysis



Integrating Cutting-Edge Technologies for Crop 
Monitoring and Management

Automated Crop Measurements with UAVs: An AI-Driven Platform for Counting and 
Biometric Analysis

Plant distance Plant diameter Plant population
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Monitoring Hurricane Effects in Pecan Fields: An Object Detection Framework to 
Detect Fallen Trees 

Pecan trees affected by Hurricane Helene Automatic fallen tree identification (Drone and AI)
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Forecasting yield and market classes of Vidalia sweet onions: A UAV-based 
multispectral and texture data-driven approach
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AI-Driven Yield Forecasting Using UAV-Based Imagery: Insights from a Pecan Orchard

YOLOv11
Precision: 90.9%
Recall: 88.6%
mAP@50: 95.5%
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Pecan (nutrition-zinc)

Dr. Patrick Conner

Grape (nutrition)

Dr. Sarah Lowder

Peppers (breeding)

Dr. Amol Nankar
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Drone applications to support plant breeding and plant nutrition
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Robot (spray – bar system) Robot (spray - atomizer)Robot (mower)
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Robot (spot spray)
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Robot (spot spray) Robot (vision system – data collection)
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Designing and Implementing a Ground-Based Robotic System to Support 
Spraying Drone Operations: A Step Toward Collaborative Robotics
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ARA Field Sprayer: AI-powered spot spray
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Microwave system mounted on a robotic platform for nematode control
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Blueberry plant and fruit monitoring using machine vision and robotic system
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Conventional spraying systemSpraying drone
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