2017 HESTEMP Conference:
Quadrotor Drone PID Control
and Simulation

Skye Nakamura & Robert Scimeca Advisor: Dr. Dilmurat Azimov
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Problem Statement

Can we tune a Quadcopter using a simulation and compare the results with a

quadcopter flight?
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Procedure

1.  Run provided MATLAB code Gibiansky, A. (2012, November 23). Quadcopter
Dynamics, Simulation, and Control. Retrieved from
https.//github.com/gibiansky/experiments/blob/master/quadcopter/project.pdf

2. Started with base values for P, |, D variables. (P=4,1=3, D =5.5)

3. Change single variable value and monitor change in stabilization time.

4. Repeat until desired values found that gave stabilization time <1 second.

5. Valueswere P=40,1=5.5, D =40.



Values

Stabilization time 2.7s Stabilization time 0.3s
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v = Angular velocity squared B mg be:pfxr + f’gﬁlzzki
m = Mass T~ Tk cosbeos g DKL
L = Length of arm mg PJ}I eol
I = Moment of inertia Y2 = L =z W
K = Dimensioned constant dkcosbcos¢ 4b 2kL
f = Measures pitch v3 = mg B —2bep Ly + eyl kL
¢ = Measures roll 4k cos 6 cos ¢ 4bkL
bh = Drag coefficient mg eplzz  eplyy

¢ = Error Ta= 4k cos @ cos ¢ + 4b 2kL



Results: Rolling

MATLAB coefficients Tuned Quadcopter
P: 40 P: 40
I: 5.5 I: 55

D: 40 D: 40




Future Work & Studies

Will our PID coefficients work for all sizes of quadcopters?

Can we improve the simulation accuracy? Accurate enough? Can we do better?
Accuracy outweighs the time to accomplish this?

Fly and tune our own drones using BetaFlight

Waiting for RIO application to finish processing

Created UAV club constitution and will modify as necessary



