Y=Y oo # oslasb AE 093 AYAY SIS jo ()30 il | wIiye dlxo

b33 el Astiale =
OV W S0 (wiigo

mme.modares.ac.ir

ll

TR

=YanY
ufw/_"‘d/“:ﬂ '/:

S103k N s (S 595 31 03I b (2L Jgut O ding g (A0

®Y . . oa . Ve s .
OL gy Aaa o Al calle L pale
Ol pmas dnlgd oKl sl wline (35D (gommiily —)

Ol pmas dxled oKl Ladley wiige ol =Y
roshanian@kntu.ac.ir AFOFA-AYANY iy Badio o)l 45 #

RN Wlis eV

390 il i 3Sdoe Lulpd 4 Gy B adgl jlae jl g dasd 1 oldd JouS S 2 4 il e (b cdllis ol
Auglile g o3l 3)90 5 0 0313 drwrgs glojl Nz 3,509y b Ay S8 Bluwe (o35 J> (Bey 93 polaie cnl gl 235 o0 58 (o
Sogo K3 piapsSl  eolial b ] 50 (siledig 4 o)l 5 (a0 Siisd) Sl slagbyy ae > gl gy el w85 )13
S a5l g5 glaoil i 9 S lejen jobo ¢ JS doo )b g sl (ouale S Sl oS00 b gy nl 2 2t

Lalyd 9398 plojen slo)l sl S8 g o lapsio ol 3 &5 Wil oo (A 4cd (Bg) 4 powge pod be) D9 se dixte 03k y» )
Slagsbyy Cunl 4225 duolie Jol o9y b g 0ad U (ol diz 3,509, b o (B (nl gdioe (S oS &) powge (bl 55 (St
g b g dige JyiS Jlae alS o (ol odlitel B @b S )15 oo 5 duslie 3590 Ll 3,Shes Ll 40 45 odd 03> dnuwgs

JolS iy, i

WAY bloye Ve izl
WAY LY sl
WAY 15 VY ol jo &)

Wbl AL

P @ casih
o 2l
b 4l g,
Sl by
S5 s3]

Optimal trajectory design for a space capsule using of multiple interval

direct methods

Ali Reza Alemi Naeeni, Jafar Roshanian*

Department of Aerospace Engineering, Khaje Nasir University of Technology, Tehran, Iran.

*P.0.B. 16569-83911 Tehran, Iran, roshanian@kntu.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper
Received 11 August 2013

This paper investigates the trajectory design for a conventional space capsule that initializes its

path from a specified position and velocity corresponding to a selected de-orbit point, and it is
desired to reach a specified point in the space, where the recovery system will be activated. Using
two of the most important numerical methods of solving the optimal control problems developed
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for the best results, we search for a suitable number of sub-intervals resulting in the best and fast

Keywords:

Tr)a/jectory Planning converging solution. For this sake, a kind of shooting methods utilizing the parameterized control
Pseudospectral command profile uses as the first method. Second method is one of direct methods of solving the
Shooting Method optimal control problems named pseudospectral method which collocates the differential
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algebraic equations at a set of orthogonal points and transcribes the original problem into a
nonlinear programming problem. Both of multi-interval developed methods which are compared

in this study, are convenient for solving the optimal control or trajectory planning problems.
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