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In this paper, the system control design problem of twin rotors helicopters Unmanned Aerial Vehicles
(UAV) in three dimensional space Without uncertainty based on the dynamic adaptive control is studied. the
adaptive Dynamic surface control approach complexity explosion problem in non-linear control step back or
backstepping method [45] using the First-order filters removed. The first helicopter dynamic equations and
functions are examined. Then, the Dynamic surface control techniques by compare non-linear control
technique back stepping [45] is checked and the system is simulation by both techniques adaptive Dynamic
surface control and nonlinear control back stepping method. The proposed adaptive dynamics surface
nonlinear control method approach is able to guarantees that all the signals in the closed-loop system are
asymptotically stable for all initial conditions and you can also choose appropriate design parameters of the
system output converges to a small neighborhood of origin ensured . Finally, simulation results are
presented, showing the effectiveness of control methods are given.

Index Terms: Helicopter, nonlinear control, backstepping nonlinear control, dynamic surface control.
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Xp-1 = Xn + an-1fn-1(Xq, -, Xn-1)
Xy = u+ apf, (x4, ., Xp)
y=x1
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3D Perspective of position during a take off and circular manever
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Fig. (1): 3D perspective of position during a take-off and circular
maneuver with no uncertainty, with adaptive dynamic surface
control technique.
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The blowup signal control for helicopter
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Fig. (6): The control signal, u, with adaptive dynamic surface
control technique for UAV.
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Fig. (v): The control signal, u, with backstepping control
technique for UAV.
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Copare the Position trajectory of the helicopter with DSC & backstepping
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Fig. (2): Helicopter position versus time during take-off with
backstepping (X,y,z) and adaptive dynamic surface control
technique (x1,yl,z1).

Compare the Orientation of helicopter with DSC & backstepping

7
E

‘The Orientaion trajectory (Degree)
7

g 15 25
Time (seconds) xu0'

e & oS ST 90 b la e (b 50 SR sSle sl 4l CoaBae oY) S
(yawl,pitchl,rolll) i ls ,Lg mhw J,u5 5 (yaw,pitch, rolll)
Fig. (3):The orientation trajectory for the helicopter during a take-

off with backstepping (yaw,pitch,roll) and adaptive dynamic
surface control technique (yaw1,pitchl,rolll).

‘The signal control gama for helicpter
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Fig. (4):The estimation control signals, (4 ., and Q3. with
backstepping technique.
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Fig. (5):The estimation control signals, Q; . Q, and Q3. with with

adaptive dynamic surface control technique.
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4- Tnertial Frame T
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6- Full-state feedback 2- Adaptive Dynamic Surface Control(ADSC)
3- Dynamic Surface Control(DSC)
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