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Intellibee - Using machine learning
and loT with earth observation data
as Innovative method for prediction
of suitable bee forage areas
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To develop a solution (web application) based on |0T sensors, RS

Earth observation and in-situ data to help (nomadic)
beekeepers plan and manage their actions based on data-
driven approach, from their computers or mobile phones

DATA

* EO - Sentinel-2 (NDMI, NDVI)
» |oT — weight, temperature, humidity

» External weather data - temperature, humidity, precipitation

TECHNICAL OBJECTIVES

A. To design a methodology for utilizing EQ, sensor and in-situ
data that will make predictions and classification of optimal
bee forage locations with accuracy over 90%.

B. To design a prototype architecture, in the shape of a web
GIS application, where user will only have to input the area of
interest and time of the year, and level of suitability for
beekeeping activities would be predicted with the probability
higher than 90%.

C. To expand the machine learning model’s capabilities In
classification of bee forage areas with highest nectar and
pollen nutritional quality with accuracy more than 88%.

D. To promote the importance of the use and benefits of using
space technology products for sustainable bee management

E. Raise awareness of the importance of bees and their

influence on environmental protection and general human
health

VALUE

A. Enhanced Decision-Making: Intellibee empowers
beekeepers with data-driven insights, enabling them to
choose optimal bee forage locations based on a
comprehensive set of parameters (e.g. humidity, temperature,
wind speed, weight etc.), resulting in improved productivity
and reduced risks.

B. Automation and Efficiency: By automating the identification
of suitable areas using EO data, ML models, and loT sensors,
Intellibee streamlines the decision-making process and saves
valuable time for beekeepers.

C. Real-Time Accessibility: The ablility to access Intellibee
through computers or mobile phones ensures convenience
and flexibility for beekeepers, allowing them to monitor and
manage their beekeeping activities remotely.

D. Validated Performance: The testing of Intellibee on multiple
areas in Croatia provide evidence of its effectiveness and
reliability, raising confidence in its performance.

RESULTS
» Designed and developed methodology for utilizing EO, sensor and in-situ data XGBoost, Krog - 7, 19.6.2018. GNN, Krog - 7, 19.6.2018.
that makes predictions and classification of optimal bee forage locations with o — i

visualization in Proof of Concept web application

» 12 test locations in Croatia (~36 polygons as areas of interest analyzed from

2017 to 2021)

« 2 loT sensors implemented in Croatia (Zagreb) - hourly monitoring of weight,

temperature and humidity

* Accuracy assessment on 10% of the entire dataset (18 000 000 rows — tabular

dataset)

» XGBoost model achieved an accuracy of 82.6% and showed respectable
precision, recall, and F1-scores, while the GNN model outperformed it with an
accuracy of over 93% and higher precision, recall, and F1-scores across the
classes. The GNN model's superior performance is further supported by its
higher Cohen's Kappa value, indicating substantial agreement between

predictions and true labels.

XGBoost and GNN prediction on a randomly
selected area of interest and date (Class 1 = High
suitability, Class 2 = Medium suitability, Class 3 =
Low suitability) quality.
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