\ W) Slrio DY 0 ojled Y ale (U, s olib )| o Soaliys) Ladlgn KMo aloe

CRE P ST JUNLETP R CRLIN UGN INVNCS TP LA PERTS FUL S PT )
S 3 @i 931 Hl 0 dlasawl

Y . \ .
Srye Lo, dgemo g (5500 2gld
u’_w.b.g‘.n ouSiisle
Oloed Lo Jegs olRisls

el Yo s G, E AMSSITY el o g yb)

[WVICY

mob) 5l slaisS (65, Dby el a8 S 1B s 0550 (59,5 Dby SO Ay S5 > e syl 5 (Seelnd (g5l allie (pl yo
r:/»u&o 9 asls Lgolﬂ 4.?)0 c..: aalas S)90 69)5 ULJ) 09.»‘5,@ oolaziw!l asbusb d.‘aL.A )é u.;jlf 6‘]: J,&.M aS Cewl AS).?LA.A Lgl.b
0 dlge S d g Seogigly pé w5 Db cpl A (o0 S jige 90 Lawgi S Caal ol Az 93 Jguil o o] S e
Sryrelp sl ol oals Zlhzuul .S g,y 5l eolail b QT oS > Yolee le 3w godd Jdos Dby Soolosmw ool llin oyl
)| oolazw! L$ 6)‘)SJ Qo> uws) g_g.l )l 9 ol ﬁl?u‘ L_glOJJ‘QJ,M S9) ;As),‘>5 wb s S9) J)} B u_)l.:) u,usSq.a sLnLu.) J} ¢y
oles g O pan oly & ‘5..L.,.';.,.~.o Gl dig 5 o o gl o ] ool oolaidl e (59, IS > )ew‘fl).lo &lp S rv‘:.;,)sfﬂ
el YL Cds b hg) nl 65 )8 5l ol mls odal Cowsdy ddam i S w65l SOl eoliiwl b eSS >

aBas Wiz S a5 (wsSae Solind ¢ s (63,40l oS Solind (59,5 b,y 1 GIWS LsLQo:ilg

Path Planning Optimization of a Spherical M obile Robot, via Genetic
Algorithm

D.Naderi and M .R. Azizi

Eng. Dept.
Bu Ali SinaUniv.
(Received: Sept. 14, 2009; Accepted: Apr. 19, 2011)

ABSTRACT

This paper deals with dynamic modeling and path planning of a spherica mobile robot. Spherical robot is the
prototype of mobile robot used in unknown environments. In this paper, it has five degrees of freedom such that its
driver mechanism is 2DOF pendulum moved with two motors. This spherical robot is a non-holonomic and
non-linear system. First, the kinematic of the spherical robot is analyzed and next its equations of motion are derived,
using the Kane method. For path planning, inverse dynamic of the robot on straight and on circular trajectories are
solved. For this, new iterative method, using genetic algorithm for path planning in motion on circular path is used.
Finally, the optima path for achieving minimum power and time of motion are obtained, using multi-objective
genetic algorithm. Good agreements were observed between the results of this method and previous computer
simulations.
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