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Abstract: A smple structural representation of optimal path for mobile robotsw ith wo independently drivenw heels
ispresented A n optimal path realization algorithm is derived acoording to a criterion based on length-of-path and
scan-angle of robot M eanw hile the symmetry characteristicsof theoptimal path are analyzed in detail A | a robot
trajectory tracking control algorithm isobtained by the ssmeoptimization process The algorithm s are very useful to
reduce the complexity largely both in design and computation
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2 = é‘[oos 6 sin 6 - 1/], (9
Y = ‘Zr‘[oos 6, sin 6,1/c]". (10)
s= (x,y,0), DX .
y ,9 IJl(t) = Ci, I/lz(t) = Cz,
us(t) = ciy - cx + (11)
S = (0, 0, 0), C1, C2 C3 .
r 2c Wi W O(x,y) = ay - cx + cs, (12)
vVoow,
p= [ca 2 O(x,y) 1" (13)
x (1) = tvoos &ty (1) = tvsin (Solra
.IO IO WA+ WA= min (14)
o(t) =J' w dt (1)
A=y Y, =
T, I . T _
w = ;E(W" W) v= J2_(Wr+WI)- 2) [ec 2 O(x,y)] 2[oose,sme,l/c] =
;Eé(x - csinBy+ coos b,
A= L, Y, =
[c, e, O(x,y) 1" Jé‘[oos 6sin6 - 1/c] =
3 - ‘2L5(x + csin By - coosH). (16)
31 ¢
X rw.+ wi)ocos 6/2 Xi= x- csin§ (17)
s=|y|=|r@w. +w)sn®2, (@3 yi=y+ cos@
rw.- wi)/2c Xe= x+ csin 6 (18)
Hamilton .yr— y - cos®
H (u,9) = us, (4)

p= [, w2, us(] 0 RY (5)

t Hamilton
H’(u,S) = [rrn}migmax]H (1,9 = 22 0,
w= [wi,w], (6)
p= - H /3 )
b= - ‘g WY+ we e =

Jé‘(w,+ wi)[0 O pwisin 0- p.c0s0]. (8)

VD ¢

A= 580 y) A= 5800,y (19)

6(x,y)=10 , o(x,
y) ,0(x,y) > 0
ox,y) < 0
Hamilton
WA+ WA= min

[7]
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X , O'(Xt,yt), o(
1 ). P(x 1, B)

1) Xt > O,yt> 0

P+ o + I,8),

a(o> 0);
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P- o - 1I,B),
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B> O B< Q
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3) Xt > O,yt< 0
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Procedure OptiPath (P (e, I, B))
Read target position and direction (x1, y:, 6)
o= arctan (y/x:)

fxi> 01= 4 x2+ y?
Elsel=- A x?+ y?

If x< < M+ o = 6- «
If8< o« B=- (x- O
If T+ o< O< 2m B=- (2m+ «- 6
Return (o I, )
End OptiPath

W max
, WA+ WA= min

Procedure OptDrive W Wwi,w))

BTurn:
B Bx o, Goto ocTurn:

End STurn:

oTurn:
If X< O,W1= Wma,Wr = - Wmax
If 6> O,Wi= - Wmax,W:= Wmax
If x= 0 Goto I|-Straightline

End o«Turn

[-Straightline
If1> 0wi= wW:r= Wmna
fl< OWwi= W:=- Wnma
Ifl=Owi=w:,=0

End I-Straightline
Return wi,w )
End OptDrive
4 . ,

, 4(c),
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