Autonomous Drone For Crop Monitoring
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Abstract

The goal is to implement an Autonomous Drone for
surveillance and monitoring using Robot operating system
(ROS) where, the drone is programmed to fly in a specific path
at a fixed interval. The system is powered by the flight
controller, with sensors like thermal sensor, moisture sensor,
humidity sensor, camera and GPS to collect the data from the
surroundings and ultimately giving information about the
environment.

In this, the robot operating system (ROS) acts as master node
and all the other sensors on the drone acts as slave nodes,
where ROS controls and communicates with the sensors
bringing on a lot of data related to humidity, heat, moisture and
other data relatively. Where, with just with few lines of code, it
can communicate with the surroundings by reading, storing and
manipulating.

The drone technology enables the analyzing of crop field
situations and also deals with Field monitoring, soil testing,
and weather anomalies, resulting future insights about the
environment, which will eventually assists us deciding what
measures or counter-measures to take.

Objectives

® Scouting/Monitoring Plant Health equipped with special
imaging equipment called Normalized Difference
Vegetation Index (NDVI) use detailed color information to
indicate plant health.

® Monitoring Field Conditions using Moisture sensor,
Temperature sensor and Humidity sensor.

e Mapping the field using the LIDAR and SLAM technology

e Image processing using Camera onboard for recognition
and security.

e Stitch all the image data collected from different sensors
and make one data image using Robot operating system
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Research design / Program description

Our, Aim is to make the drone autonomous by using the mission planner software, GPS and the telemetry

kit. Furthermore, the software communicates with the GPS and telemetry module mounted on the drone,
which commands the flight controller and fly to a particular location. With the help of this software and the
components, we intend to create a path and make the drone fly around on certain time intervals, covering all
the regions across the field to grasp all kinds of data that is humidity data, moisture data, temperature data,
mapping data, data related to pictures and videos for image processing and security purpose and most of all
the color coded data related to NDVI and stich all the data together with the help of robot operating system
to get an overview image of the field, which can give us the real time information of the field, and also help
us decide the measures and the counter-measures to take, resulting in precise and efficient farming to
produce higher yield. Furthermore, We can also setup a solar power system for the energy demands of the
system.
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Result / evaluation

This drone is built upon DJI flame wheel model where we used four, 1900 kv brushless DC motors with
30A ESC connected to the distribution panel, which is powered by 2200mah Lipo battery. And to control
the flight, we used Pixhawk flight controller with GPS and compass, which is calibrated using mission
planner software.

Electronically speaking, the flight controller acts as a bridge between the raspberry pi and the other
hardware on the drone, moreover, it uses an algorithm known as proportional integral derivative (PID)
control, which calculates the power to divert to the motors to control direction. Here, the raspberry pi acts as
the Master node and the other sensors/controllers such as flight controller, moisture sensor, NDVI sensor
and Camera acts as the slave node where the data is pulled from the sensors and is collected on the on board
computer raspberry pi which has robot operating system in it. The drone still needs to be tested on the
ground basis and with all the sensors pulling the data from its surroundings and feeding it to the ROS data
stack.

This is an autonomous and intelligent drone. The contribution of this project is the cross-compilation of multiple sensors with flight controller and Linux. Robot operating

system allowed us to achieve many applications depending on the mission of the UAV such as data from different sensors, mapping, and so on. On the other hand this drone has

many features that ensured autonomous navigation. It calculated the optimal drone navigation trajectory to cover a search area. It had automatic piloting from the Raspberry Pi

3B+. It detected obstacles during its navigation, and it offered live streaming while respecting the constraints of the memory, real-time performance, and security.




