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Quadrotor ARDrone Parrot used in this project. Greenhouse where trial was
conducted. Credit: UPM

A study carried out by researchers from Robotics and Cybernetics
Research Group (RobCib) at Centre for Automation and Robotics
(CAR) has used a drone to measure the temperature, humidity,
luminosity and carbon dioxide concentration in a greenhouse. The
capacity of an aerial vehicle to move in three-dimensional space and to
place the sensor at any point have clear advantages over other
alternatives such as the sensor networks. Thus, the use of this technology
can help improve the climate control systems and monitor crops.
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Today, numerous greenhouses have advanced systems to control climate
or supply water and nutrients to plants. The main purposes of greenhouse
farming are climate control, both at local and global levels, and crop
monitoring. Thus, there is a need to measure certain environmental
variables of the greenhouse continuously and accurately.

Researchers have used an unmanned aerial vehicle powered by four
rotors, called a quadcopter or quadrotor. The use of these aerial robots is
spreading due to their reduced size (from a few decimeters to a meter or
two), their low cost and the ability to transport equipment like cameras
or sensors.

The quadrotor was equipped with sensors for temperature, humidity,
luminosity and carbon dioxide concentration, as well as a controller to
collect this data and send it to a wireless network. Researchers have
carried out a complete analysis of computational fluid dynamics and
have set the optimal position for these sensors and showing that
propellers flows do not produce interference in their actions. The
quadrotor can follow programmed routes autonomously in the
greenhouse or move freely in search of anomalies in its measurements.

Finally, all systems were shown in an experiment in a greenhouse located
at the "plastic sea" in Almeria. The robot flew the whole greenhouse in
20 minutes and generated maps of temperature, humidity, luminosity
and carbon dioxide concentration. These maps can be used, amongst
others, to guarantee optimal environmental conditions for plant growth
or to detect leaks of temperature and humidity caused by cover damages.
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https://phys.org/tags/greenhouse/
https://phys.org/tags/climate+control/
https://phys.org/tags/aerial+vehicle/
https://phys.org/tags/computational+fluid+dynamics/
https://phys.org/tags/carbon+dioxide+concentration/


 

  

Quadrotor ARDrone Parrot used in this project.

This work was published in Sensors journal and opens the door to use
drones in greenhouses to conduct diverse tasks. These research projects
developed in universities such as UPM are becoming marketed systems.
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Mappings of temperature, humidity, luminosity and carbon dioxide produced in
the greenhouse.

  More information: "Mini-UAV Based Sensory System for Measuring
Environmental Variables in Greenhouses". Sensors 15 (2): 3334-3350. 
DOI: 10.3390/s150203334
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