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OUTLINE

* History

* Measuring biomass

* Tracking woody encroachment
* Counting cattle

* Other things on the horizon
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HISTORY

* Gold-standard for biomass estimation is destructive sampling

* Issues: labor intensive, local/spot specific, impassable areas of some pastures
* Simple grazing stick

* Calibrate height of forage to biomass
* Use of tools such as rising plate meter or falling plate meters have

been found to estimate some monoculture pastures
* R2>0.80
* Rising plate meter generally a purchased product
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PLATE METERS

Falling Plate Meter Rising Plate Meter

[ Meter.
stick

vertical to
the soil

VIDEO SESSION




PADDOCKTRAK TO GRAZING WEDGE

Grazing Wedge - 05/24/2024

v Wedge Chart

Paddock - Target

‘ M Too mature (> 2500 Ibs/ac) W within target Overgrazed (< 1250 Ibs/ac) — Target cover line
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We have these other
technologies

Why should | be interested in
using UAV?
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USING DRONE TO MEASURE BIOMASS

* 1st question — does it work?
* Several different forages show it has high correlation to destructive methods
* Tallgrass native range, tall fescue, Brachiaria pastures, ryegrass

* |s it producer friendly?

* What are other specifics | need to know??
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DRONE TO MEASURE BIOMASS

Fig. 1. Clipping of aboveground biomass within a 1 m? area outlined with white PVC piping. Two upturned
buckets at opposite corners of the clipped area served as ground-level references and two parallel white vinyl
strips served as location identifiers.

vegetation height of the sample during analysis.

Fig.2. Visible light image captured during UA flight. White circles are up d buck f identical height with
rims touching the soil surface. A PVC metre square frame outlines the vegetation sample. Vinyl panels are arranged
to identify the sample location, A virtual transect crossing the frame between buckets is used 1o determine average

DRONE MEASURE BIOMASS

www.publish.csiro.au/journals/ijwf

Fig.2. Visible lighti

ing UA Right. White cis fidentical height with

Fig. 3. Colourised digital surface model of the area depicted in Fig. 2. The square is the sampled area. The two
circles at opposite corners are the rims of buckets used for ground height references.

APVC

to identify the sample location. A virtual
vegetation height of the sample during analysi

buckets is used to determine average




Vegetation dry mass (g m™2)
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EQUIPMENT NEEDS

* Drone

* Specific shutter speeds, frame size,
tremble, might need color shields

* Buckets

* Subscription to data and image
processing systems

* Insurance
* License




REMOTELY PILOTED AIRCRAFT
SYSTEMS (RPAS)

* Study conducted at SEREC on fescue pastures (n = 15)

* Drone equipped with Mapir Survey 3W sensors (12 mp 6.20 x 4.65
mm, and f/2.3) with RGNIR (red: 550, green: 660, near infra-red [NIR]:
850 nm) and Red Edge (RE; 725 nm) filter transmission settings

e Pix4DFields software

* Spectral value low R?= 0.44 but forage height estimates R?= 0.75
‘were OK
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RYEGRASS MEASUREMENTS OF BIOMASS

Experimental Crop varieties:
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IS IT PRODUCER FRIENDLY??

* Several steps right now to convert photo to data
* Companies are working on online tools

* Machine Learning has been actively investigated

D DRI XK B

https://www.mdpi.com/2072-4292/14/22/5870

Auto Machine Learning Regression Model selection (Pycaret)

of ‘Biomass in Pastures

WHAT OTHER SPECIFICS DO | NEED
TO KNOwW?7?

* Safety and protect your rear-end

* Use things like AMA to get some certification and liability insurance
for low cost

* Make sure you research the drone before you buy

* Specifics about flying height, do you need filters, will your pastures work to
keep LINE of SIGHT?

10
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TRACKING
WOoOODY
ENCROACHMENT
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I Encroachment of Woody Phnh

DRONES FOR WOODY ENCROACHMENT

Time

Figure 1. The woody species that can be found in our study site and across the Edwards
Plateau. (a) Live Oak (Quercus Virginiana) is a semi-evergreen woody plant that loses
some of its greenness through the wm(er months. (b) Blueberry/Redberry Juniper

P isa woody plant that remains green

mrnughnnl the year {c) Honey Mesquite (Prosopis Giandulosa) is a deciduous woody
plant that loses its leaves through the winter months.

Othat,sensors
Olandscapes.

11



9/17/2024

Higure b. Labeled lraning images useo 10 fun e VLG-TY UNN. Images were

Figure 3. The 3 data layers created to improve the traditional and classical machine carefully selected to accurately represent the class features in our study area. (a) A

learning classifications. (a) The 10 cm orthomosaic. (b) The Green-Red Difference layer Jabsiedilniage [cotaining | i lperand iive s sak; it as someropen A (DA
% o ] < labeled image containing a heavily forested scene with all three woody plant species

only discerns junipers (displayed as dark brown). (c) The Green Leaf Index layer is able (c) Alabeled image containing an open area, juniper, live oak, and large shadows.

to discern the mesquites (displayed as dark green) and the juniper (displayed as brown).
(d) The Canopy Height Model layer discerns the tops of individual woody plants with
lighter green/brown and the edges of tree canopies as darker green.
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COUNTING CATTLE WITH
DRONES

*
CATTLEQUANTS

DDDDD -BASED INSPECTIONS

13



*
CATTLEQUANTS

DRONE-BASED INSPECTIONS
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1. Collect Images

Collect aerial images via drone...

How It Works

2. Process Images

...run them through our Al-powered

counting software...

ape: S Image Dot 1916 B1
e

3. Provide Report

...and give you a detailed inventory

report.

14
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WHAT ELSE
IS BEING
lNVESTlAGATED

. P e i ] &

ON THE HORIZON

* Drone are ready for implementation — hold up is data processing and
understanding

* Body weight algorithms from drone photos in pasture

* Animal Identification
* Facial and body shape and color patterns

* Health assessment

15



QUESTIONS
Jaymelynn Farney
iki@ksu.edu
620-820-6125
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