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Designing, Construction and Attitude Identification of a Portable Quadcopter Using
Flight Test Data Based on Genetic Algorithm and Artificial Neural Networks

Meysam Delalat?, Alireza Ahangarani Farahani 2”, Seyed Majed Hosseini 2
! Researcher., Faculty of Aerospace Engineering, Malek Ashtar University of Technology, Iran
2 Assoc. Prof., Faculty of Aerospace Engineering, Malek Ashtar University of Technology, Iran

Abstract

The current research has two main parts, the first part is the process of design, manufacture and selection of
quadrotor's elements and the second part is modeling and estimation of model parameters based on flight test
data. The main approach of making this drone is to be light and cheap. Also, it is very useful to develop a precise
mathematical model for the quadrotor to control the system. Therefore, a system identification method for the
quadrotor model based on genetic algorithm and neural network is investigated in the second part. The advantage
of system identification based on experimental data is designing a better controller. Autopilot of the quadrotor,
control the system to desire attitude by two controller loops by comparing the navigation data with the angle
input commands. The existing autopilot has a P outer loop and PID inner loop attitude control, so controllers for
the nonlinear model of the system are designed based on this strategy. After designing and implementing the
control loops, in order to estimate the parameters of quadrotor, a flight test was performed and the results were
stored in autopilot memory. Then using flight test data including angles and rate of them, the identification of
the system based on the two methods of genetic algorithm and neural network has been done. For genetic
algorithm modeling, a linear second order function is considered for each channel. Meanwhile, it is assumed that
the channels are decoupled from each other. The results show that in the roll axis, the results of the identification
are the same, in the pitch axis, the accuracy of identification with the second order function and the genetic
algorithm method has better results, but in the yaw axis, the accuracy of identification with the neural network
is significantly better. In general, the adaptability in all three axes is 81.48% for the genetic algorithm method
and 82.62% for the neural network algorithm method.

Keywords: Design and Construction of the Quadrotor; Autopilot; PD Controller; System
Identification; Genetic Algorithm; Neural Network.
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STM32F427 Main Processor:
Fail-safe Co-Processor: STM32F103

Sensors:
L3GD20H 16 bit gyroscope
LSM303D 14 bit acc / mag
MPU 6000 3-axis acc/gyros
MEAS MS5611 barometer
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Voltage Ratings:

Power module output: 4.1~5.5V
Max input voltage: 45V (10S LiPo)
Max current sensing: 90A
USB Power Input: 4.1°5.5V
Servo Rail Input: 0~10V

Y

Dimensions: 38*38*11mm
Weight: 13g
GPS Module: GNSS receiver: ublox
Neo-M8N; compass HMC5983
Weight: 22.4g
Dimensions: 37x37x12mm

Interface:
1x UART Serial Port
Spektrum DSM/DSM2/DSM-X®
Satellite Compatible
Futaba S BUS® Compatible
PPM Sum Signal Input
12C
CAN
ADC
Internal Micro USB Port
OPTIONAL ACCESSORIES:
Digital Airspeed sensor + Pitot tube
(MS525D0)
Standard Telemetry (433MHz and
915MHz)
WiFi Telemetry (2.4GHz WiFi
Radio)
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