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[image: ][image: ][image: ][image: ][image: ]The previous equations (from equ.3.40 to equ.3.45) are the linearized system equations and they are used to study the system stability.
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Where U, (i = 1,2,3,4) represents the input of the system
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3.9 STATE SPACE REPRESENTATION

The simplified mathematical model introduced in section 3.8 is linearized using Maple
software to obtain the state space representation for the quadrotor dynamics to study the

system stability. The state space representation is in the form of:

X112 = [Alize2 [X]1a12 + [Blaar2[Ul1s (3.32)
[Y]112 = [Cli2ua[X]1e12 + [D4a12[Ul1as (3.33)

‘Where [X] represents the states vector. [A] is the system matrix. [B] is the input matrix.
[U] is the input or control vector. [Y] is the output vector. [C] is the output matrix. and

[D] is the feedforward matrix.

X=[xy.ziy 260,06 0, 9] (3.34)
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‘While. X is a twelve state vector chosen as follows:
XI=X .=y, X372 X=X =X Xs=X =Y. Xe=X3= 2
7= ¢, x3=0.x9=9 X=X = ¢, x11=X=0. xp=%=1Y

Where (x. y. z) represent the translational positions with respect to the earth reference
frame. While (¢, 6, 1) represent the Euler angles roll. pitch and yaw about the 3 axes
(X. y. 2) respectively. The transformation matrix between the rate of change of
orientation (¢, 6,3)) or Euler angles and the body angular velocities (p,q,7) can be
considered as unity matrix if perturbations from hover flight are small [6]. This yields to

the following rotational equations of motion




image6.png
¢ = 116.279069 * (u, + 3.03579027676198 » 1015)

116.279069 * (us + 3.03579027676198 * 1071°)

1 = 58.13953488 + (u, + 2.69867986013724 + 10~15)

The translational equations of motion can be rewritten as follows:
#= (~1.8375) + g6

$= (~1.8375) —g¢

# = (—4.59375) — (2.08594075) + (u; — 4.70291400063732)
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