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We utilized the CoreXY design, as depicted above, to create an 
efficient Cartesian movement system capable of positioning the 
pollen sprayer through a coordinate system utilizing stepper 
motors. Raspberry Pi GPIO controlled signals as it was linked to 
the motors and Drivers on the CoreXY frame. 
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The main objective of the AI-based 
Pollinator using the CoreXY system is to 
allow the SARDOG robot to pollinate 
various flowers (like the one pictured on 
the right) that can integrate a 
configuration of stepper drivers and 
motors to the CoreXY system. This will 
be accomplished by training a flower 
detection computer vision model, 
creating software to drive the system, 
and utilizing the CoreXY frame.

The declining populations of natural pollinators, exacerbated by pesticides 
and intensive farming, pose significant ecological challenges. To address 
this, we are developing an AI-based pollinator using a CoreXY system to 
enhance agricultural pollination. This innovative approach leverages deep 
learning and robotics to automate pollination, increasing crop yields and 
quality while mitigating the adverse effects of pesticides and climate 
change. Our solution integrates a flower detection and pollination system 
into the existing CoreXY weed detection framework. Equipped with a pollen 
sprayer, an integrated camera, and a trained YOLOv8 deep learning model, 
the system identifies flowers and pollinates them without physical contact, 
ensuring plant health. Our AI-based pollinator offers a sustainable, 
advanced solution to the problem of declining natural pollinators.
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The CoreXY pollination frame is centrally mounted on the robot. At the 
bottom right, the two stepper drivers and the Raspberry Pi 5 computer are 
securely fastened to the wooden board. The camera is positioned to look 
straight down beneath the robot, providing a clear view of the flowers below. 
Additionally, a box containing soil and flowers is placed directly under the 
pollination system to test its performance on real flowers.

Results showed the flower detection model operated at taking 
inferences every few hundred milliseconds. When detecting the 
flower the CoreXY driver retrieves the box coordinate, positioned the 
sprayer nozzle over each flower activating the electric pollinator. This 
shows a successful implementation of the flower detection and 
pollination.

Using a CoreXY kinematic system and computer vision software 
we successfully developed a unique AI-based pollinator and 
elimination system. Originally designed to be a linear actuator, the 
elimination system saw many improvements allowing it to 
become the sophisticated and efficient machine it is now.
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The Raspberry Pi 5 
computer was programmed 
with a CoreXY driver (using 
python.) The general 
behavior of this program is 
depicted in the flowchart on 
the right. This driver utilizes 
a trained YOLOv8 computer 
vision model to detect 
flowers, determine their 
coordinates, and drive the 
stepper motors until the 
sprayer is moved into place.

The presented results illustrate the 
performance metrics of the trained 
deep learning model over the 
course of its training. At 197 
epochs (the end of each graph), 
the model demonstrates 
convergence into a stable state for 
the provided flower data. The 
training algorithm determined that 
the model was most stable at 
epoch 172. This model performs 
well by all metrics, achieving
a mAP50 accuracy rating of 
approximately 94%. This level of 
performance is ideal for the flower
pollination system, allowing for 
accurate and precise detection and 
pollination of flowers.
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