Machine Learning for Plant and Tree Counting
in Climate-Sensitive Agricultural Areas
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Introduction

Climate change has intensified weather extremes, posing major
challenges to agriculture in climate-stressed regions. To meet
increasing demands for food production while complying with
stricter environmental regulations, farmers must adopt more
sustainable and efficient practices. Precision agriculture,

supported by Al-driven geoinformatics, offers promising solutions.
It enables optimized use of resource, such as water, fertilizers, and
pesticides by leveraging high-resolution spatial data and machine
learning to inform decision-making.

Study areas and data

Our study areas are on the Great Hungarian Plain, which covers
about 56% of the total area of Hungary. The Plain has a warm and
dry climate with an average annual precipitation ranging from 500-
550 mm. The region is strongly impacted by climate change, with,
on the one hand severe periods of drought and on the other hand
extreme rainfall. Higher temperatures and irregular, reduced
precipitation create significant challenges for agriculture in this
region. In the first study area, Virginia mallow (Sida hermaphrodita)
is grown for biomass production. This drought resistant plant is very

Data were collected at two flying heights using a DJI Mavic 3M UAV
resulting in spatial resolutions of 0.9 cm for RGB images and 3.5 cm
for multispectral images at both sites. Sentinel-2 multispectral data
was used to calculate vegetation indices with a spatial resolution of
10 meters.

suitable to grow on the sandy soils in this area. Here, our plant
count algorithm was used to estimate future yield. The second
study area is an oak tree plantation, where the trees are grown as
building material and biomass. Part of the stand was infested by
disease and the trees died. Here, we counted the number of trees
that had to be replaced, and to detect areas with irregular growth
patterns. Our last study area is a 35 ha parcel with irrigated corn.
Here, we count the number of young plants, which helps the farmer
to adjust the use of resources, give insights on interventions during
the growing season and allows for planning of future agricultural
practices on the parcel. The number of plants in the seedling or o
vegetative stages also provide information on the required inputs
and expected yield.
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Methodology
We have developed a methodology based on open-
source machine learning algorithms to estimate
plant counts over large areas using a combination
of drone and satellite imagery. Multispectral drone
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———————— Early plant density is also an
important variable in
estimation of potential
yield, which allows farmers
to plan sales, storage, and
logistics more effectively.

Our methodology demonstrates the potential of combining
advanced technologies with sustainable agricultural practices to
address the challenges of climate change while ensuring food
security and ecosystem resilience.

The resulting plant counts
help farmers to avoid over-
or underapplication  of
agricultural inputs, saving
costs and reducing
environmentalimpact.
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