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:'aii-*-"' Mapping Gaps in Sugarcane by UAV RGB Imagery: The Lower and Earlier the
s - Flight, the More Accurate

Research questions

‘. Can | detect all the gap lengths A
i ?
S through drone images” y
e N
* How high should | fly the drone?
(S /
e N

* How late in the season should | fly
the drone?

are?

_ J
[- How accurate the measurements }




Integrating Cutting-Edge Technologies for Crop - '~ CROP MANAGEMENT

L'}

Monitoring and Management CM.;

:'~.ii-“' Mapping Gaps in Sugarcane by UAV RGB Imagery: The Lower and Earlier the
o - Flight, the More Accurate

Pyt i ¢

Shorter plants Taller plants

= —— — - e — — - = ——

e . T T e i o . . B Tt A N T Y, B S Ay e,



Integrating Cutting-Edge Technologies for Crop TQ CROP MANAGEMENT
Monitoring and Management CM™

conferencey

Mapplng Gaps in Sugarcane by UAV RGB Imagery: The Lower and Earlier the
Flight, the More Accurate
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Pixel size = 6.0 cm

Pixel size =82 cm
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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.
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Image resolution should be < 6.0 cm/pixel.
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Automated Crop Measurements with UAVs: Evaluation of an Al-Driven

e,

ok Platform for Counting and Biometric Analysis

( Plant count > ( Plant height > ( Canopy area >
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ID Diameter (mm) Class

1 S Colossal
2 85.0 Jumbo

3 780 Jumbo

4 101.6 Colossal
5 976 Colossal
6 98.2 Colossal
7 87.8 Jumbo

8 68.8 Medium
<) 93:8 Jumbo
10 46.7 Medium
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Automated Crop Measurements with UAVs: Evaluation of an Al-Driven

s R

ok Platform for Counting and Biometric Analysis

( Bulb count > ( Plant height )
150
Metric Value y = 0.6851x + 26.335
- £ 130 1 R2=0.78 p
Precision 0.985 £ MAE = 5.42 mm 'A
© 110 J RMSE =6.80 mm i’
Recall 0.970 g MAPE = 6.29%
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o 90 -
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% 70
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Observed bulb diameter (mm)
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Automated Crop Measurements with UAVs: An Al-Driven Platform for Counting and
Biometric Analysis

( Bulb diameter vs Bulb weight ) ( Bulbweight: Observed vs Estimated )
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Automated Crop Measurements with UAVs: An Al-Driven Platform for Counting and
Biometric Analysis

< BACKTO ANALYSIS Plant/ 11"

( Plant distance )( Plant diameter >< Plant population )

REVIEW RESULTS

When you are satisfied with the results, select the
result and click "Proceed to Analysis”

W Latest detection ®

[J show detected rows

PROCEED TO ANALYSIS

NEED TO IMPROVE?

If some of the plants were missed or detected
mistakenly, click *Provide More Examples® to add
examples in areas that need improvement and
repeat the workflow.

PROVIDE MORE EXAMPLES
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Monitoring Hurricane Effects in Pecan Fields: An Object Detection Framework to
Detect Fallen Trees

Pecan trees affected by Hurricane Helene Automatlc fallen tree |dent|f|cat|on (Drone and Al)
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m Spectral bands
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! Green (560 nm = 16 nm)
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et . 1
MUl :
spectral :
,  RedEdge (730 nm = 16 nm)
R SN . | S v | S i
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Texture data
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Entropy Second moment Correlation
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d Field 1 [C] and Field 2 [D]

I
| Sample plots: 50 in each field

| Plotdimension:5x5m

I

| Harvest date: April 22 and 30, 2024
I

: Measurements: Weight and Size |

Medium (~3 inches wide | 7.6 cm)
¥ Jumbo (~3.75inches wide |9.5cm)
R \ Colossal (~4.25 inches wide | 10.8 cm)
{0 50100m

g Vel

1
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81°57'42"W 81°57'35"W 81°57'28"W 82°3'13"W 82°3'6"W 82°2'59"W
z z
v &
£ z
- Field 1 Field2 |2
:‘; Class Class “é:.
O Medium © Medium =
@ Jumbo @ Jumbo
@ Colossal ® Colossal
- Yield (tons/ha) Yield (tons/ha) _
&N 77.98 57.63 =
B ] 33.94 A 41.46 -5
p 0 50 100m 0 50 100m &
| I S| | I S

81°67'42"W 81°57'35"W 81°567'28"W 82°3'13"W 82°3'6"W 82°2'59"W
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,1: Forecasting yield and market classes of Vidalia sweet onions: A UAV-based
multispectral and texture data-driven approach

80 - 99 days before harvest 7, 80 - 725 days before harvest 7 80 + 69 days before harvest 7,
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Al-Driven Yield Forecasting Using UAV-Based Imagery: Insights from a Pecan Orchard
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Al-Driven Yield Forecasting Using UAV-Based Imagery: Insights from a Pecan Orchard
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Al-Driven Yield Forecasting Using UAV-Based Imagery: Insights from a Pecan Orchard
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Drone applications to support plant breeding and plant nutrition
C Peppers (breeding) > C Grape (nutrltlon) > C Pecan (nutrition-zinc) )

Red
Spectral band

Dr. Patrick onner
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C Robot (mower) > < Robot (spray — bar system) > < Robot (spray - atomizer) >
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Robot (spot spray)
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Amiga Dock

£\ | Precision Horticulture Lab
' ' College of Agricultural & Environmental Sciences
w UNIVERSITY OF GEORGIA
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CROP MANAGEMENT

.' Spraying Drone Operations: A Step Toward Collaborative Robotics
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ARA Field Sprayer: Al-powered spot spray

- e
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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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< Spraying drone > C Conventional spraying system )
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Questions?

Marcelo Barbosa

Post-Doctoral Associate

marcelojragro@gmail.com S
University of Georgia é
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