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Quadrotor Dynamic Modeling

High level Plant Model
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Top Level System Diagram



Free Body Diagram and Coordinate Frames



Variables and Units



Parameter Estimation

Thrust, b
Ω = 21.093V + 38.942
T = b(Ω)^2
b = 4.3248*10^-5

Torque, k
P = VI
M = kΩ^2
k = VI/Ω^3
k = 5.96927*10^-8

Inertia, I
I = [ 6.532*10^-3 0 0;

0 6.6944*10^-3 0;
0 0 1.2742*10^-2] 

I_rotor = 1.1998*10^-4



Equations of Motion



Equations of Motion Continued



Equations of Motion Continued



Eulers Navigation Equations
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Determining Voltage-Thrust Relationship 
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MATLAB SIMULATION

Step Input from stable 
hovering positon (X,Y,Z,φ)

Using LQR controller



Linearized Simulink Simulation Model





Open Loop Testing



•Quadrotor highly unstable
•Motors not spinning at the same rate

•Will need Calibration
•Implement feedback in phases

•Yaw control first

Results
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