390-382 4o yo 12 o losds 17 0,93 1396 Ssduml ()30 Selo (o dlxo

g3 ale dolinle
O 3 Sl (witigo

mme.modares.ac.ir

I

TG

U@ J 5 Ao (819 YU 40 50 Lawg (595 4 (yaid g 9N O 3 (SAwgw 13l

#2 . . a 1. 3
Ol sadigy Saa Glaale (a4

5 ool s dxlgd ixio oKl duablyn wdige S goisly -1
Ol e ol dnlgs xio oKl bl wdige obisl -2
roshanian@kntu.ac.ir 16569-83911 i, gaio ¢l #

saSe Wlis Sleyb!

JolS g3y dlio

1396 4 505 26 2l >
1396 ,3102 : 3505,
1396 5124 :cyls > 4l

Oy (g 08y Al & dlwg sloygile plomil jglaie &y iy S8 alis Jo o YU adye baws Sy 05150 (Glogl ol
ey Alas J o3izal b iy 5 s Jo (sl sy b 5550 St sy e s ) 3 ol Bn 395 o g5
“0lg g b (ol puxio 3yt Sl e bl oyl (o pue dip S Bl (o b cursS b slaguoly (0l Candy car s

Bwﬁub"&meA.SMbuwub)adfwlwwbAﬁwu;aﬁwub)&wu@uif\(bmﬁdh A5l 45
90,5 o pogde Buivd Cpl )d .l Jalgs laen (Jad e e (gl i (90,Ses oS Cunl o 00 (LS g 39y dlgs  asye YU a0 o
9 0,5das )y yolate 4 ol 0sd et Aty JyiS Ple slp o 6355150 (sly @olie (g, YU adye bawy (655,15 4 095 e JS

e yle

aye U e cpl ;0 Y adpe bawy sl il (gilwodly (o9 i g (ol odp S diwge Hoile dlius oy (ol 2pyl8 ol lis

Py oSlas iun ol s awoyp bl ol &l G 0 Sles sy gl lop olaie (g90 ki 93 5 Cunl 0l gl il pow et &

335 o0 paFudie Jol 45 ye Al (lo)d &) Cunnd pau dpe JS & 0 03l iy oo b

Continuous maneuver of unmanned aerial vehicle using High Order Expansions
method for optimal control problem
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ARTICLE INFORMATION ABSTRACT

In this research, the implementation of High Order Expansions method in order to obtain an optimal
solution for continuous maneuver of an unmanned aerial vehicle is illustrated. The main goal of this
research is to describe a specific approach for solving nonlinear optimal control problems by using
series expansions and algebraic matrix Riccati equation in order to obtain a superior solution. Based on
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this, the state feedback control with higher order powers is used for optimal command calculations.
Clearly, the control command would be of higher order and closed-loop; it has been shown it results in a
superior performance in the smooth nonlinear problems. In this research, in addition to the
implementation of High Order Expansions method and its usage, a different approach for dealing with
optimal control problems based on this method has been given. The problem of continuous maneuver of
an unmanned aerial vehicle is solved for investigating the performance of the proposed method. In this
example, the high order expansions up to and including the third order are used and two different flight
scenarios are simulated. By investigating the result of the solution to this problem, the superior
performance of the third order optimal command with respect to the first order is illustrated.
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Fig. 2 Trajectory of UAVs for the first scenario
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Fig. 6 Trajectory of UAVs for the second scenario
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