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Var iable gain control method for mobile robot moving to goal
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Abstract: The control problen of the mobile robot moving to goal is investigated, in which the control input is
constrained The concept of efficient control is put foward aming at the motion control for mobile robot A |
variable gain control method isused to control mobile robot moving to goal During the course of motion, the system
state is monotonically converged to the goal and the phenomenon of converging on Iimit cycle of the systam is
avoided The smulation exanple show s the efficiency of the variable gain control

Key words mobile robot; efficient control; motion control; convergemonotonically; Imit cycle

1 . [3,4]
[1 7]_ , , ,
, ( )
, , , [5 7]
[1] ;
, : [5 7]
[2] “ )
: 2003-05-29; : 2003-09-22.
(69934010).
(1976—), , , : (1961—) ,



502

19
det(g) = 0 ,00sP= 0, (s,
s 2. vws us( ), @ &
0,C= T # 0, :
XY
2 1 M
21 [5] p
( M
) ]
( ) 29
1 D= {va'os [|s v 0= 0
(vo/w) Jo[s [ [s v 0 [- @0 (0wl
rmin(: Vs/(Un),Vs
0 > 2
X
1) 2 .
1 D s< 0,2 + /2
1 , , s= 0,P=+ m2
=) . M, %) sgn(PP< 0, Pz O
MP|=1 , M M (x, = 0,9P= 0.
y). v, w A 1, P> O
6 [- mm, : (@ 2 1,P< 0.
X 0s0 0 3 u b
Y= | sinB® O [\j (D 2 _ S ' !
. 0 :
det(g) # O :
. ' . u=- g 'k (Qg (3)
[v, @] 1K (Q = diag{ki(Q,k2(Q}, k:(Q, k2(Q > 0,
! 9" 9@ :
V] vm, 0] < Vi, th (> 0) K (Q _
det(g) = 0 /W # ps( ),
s> 0 MD)
MD P [- mm
_ , max |
& g(Qu (2 ;0

- (o= [0 5[]



503
3
, 2 [v/w| = vs/u.
2
1
1 (2)
s2 2mnsin [, P [- w2 w2
$2 tmn(- sin|¥+ { sin’®+ 8), (4
Y [-m- w2 (2.
[8]
0 %
1
2 3 AD ,AB,BD
@ [0 /2] . 2 AD
D A .
AD ® (0,1/2)),
AC . D
AC , B ( ¥ 0 ,B A
). [v,w]" (v> 0,w< 0)
AC , AC
AD
, AB
[vs, - wh]',BD
[Vm, 0]". V/w|=z v/, [vs, s
- w] (2 n
S= - szsq9< O,
Q= ﬁi‘%g—”(ps @ [0,7/2] . 3 , AD
in® , , s=
+S < 0’ hD |: 2rminSIN P.
[vs, - wn]" : BD P (m2,m
=0, [vm,0]" (2) s=- vm< 0,9= 0, 3(b)
[Vam, O]" Y= 2 : (2)
[vs, - @] ® [0m2] |, . @ B
1 ) ,P= /2, , BD,
P (m2,n s= AD |= ton(- sin|@+ { sin’Pr g).
P [- /2,00 P [0
[- vs - ]’ 1 . w2, P [- m- 2] P (/2
P [- mO0) 1 , (4) :
.0 2) (4)
2

® [0,m2] ¥ 0



504

19

, , [vs, 0],
s=- vs< 0,9P= 0, @ (0,1/2]
3(a) AB )
[vs, - @],

o SUh w; vssm(P<  Im ngsan smq’<

_ ) - vsosP< 0, Pz /2
o= e

0:

Y (m2,m |, 3(b) ,
AB BD [- s,
- wn ]t [vs, - wh] AB 2

—%—55—5 vsinP o sz vtk 0,

[ vs, - @] : , BD

=

® [- 2,0 P |0,
Y (m/2,m

2], P [- m- 2]
.d

22 3

(1) K (Q
sz 0% 0. @
{[v,w0]" [v> 0,w<

(0, /2) :
0}. u=- g '‘K(QT
Qe S(A)LSLS'LD_(P: i
k2(Q
%QL@Z k:(Q > 0.

max |#,

u

k2(QP.

K (Q 1.
1 K(Q
- k(9 k2(Q
vs00s ¥'s (stn - vssin B/(sP
- (vssin P+ sun) /(9
(vssin @+ sun) /(sP
- (swn - vssin /(5P

@ (0,2
® (- 120

P (m2,mn
P [-m- )

(2) K (Q
P= 0,s% 0.

vscos ¥'s
- vs0s Ps

- vs0s Ys

s=- voosP=- ki(Qs,

ki(Q = vm/s,

k2(Q, .
(3) K (Q

s, : ,
ki(Q = (vs0sP /51, k2(Q = (sth - vssin B/
(21D. (3), V= svs/st, (0= Stth/st,
V/W= vs/- tn,
tIm s(t) = 0, Lrg Ht) = 0, s= 2rmnsin
Imk2(Q = vo/s1, ki (Q = vsos s < vs/si,

.S 1]
K (Q 2.
2 K(Q
ki(Q k2(Q
@ (0,12 Vvs00Ss P'sy (swh - vssin B/ (519
® (- 20 veosPst - (vssin Pt sun) /(51D
P=0 Vim /S1
3 P=+ (m/2) ,det(g) = 0,
|V/UJ| = TImin 1 s= 2rmin,
(v/w) # us,
4 2 ,
() . 3(b) A
, ()
K@Q. to,
tr, 6 11/2 < O(to)
lf
< mAB= lrow(t)dt‘
, e(to) - AO ,
Vi, to= 0,v= Vmt, - Vs
<v<aAQ v/
= Vs/ - (h,
' e ——whvn ‘_ Y
YOw(t)dt‘_ “J’o Vs tdt] = 2VmVs

B :
(28()) - /4
B

’

AB= min[—(ﬁ)—Zet - T(,Mﬂ )
4 2Vm
u=- g 'K(QT
ki(Q = voosPs,



5 505
ke(Q = %l = sinp. ; (
rmln ) L B m: 1T/21 1
w2+ AD c
il k (O , (p: O,
4 S1= Vi Nm,
Ve = 1 6m/s, s , , ki(Q(i
vs= Q0 9m/s, wh = Trad/s, () Vin = = 1.2
1m/s. (5,5), lan
(0,0, 0= - 2m/3. 4
4(a).
5 8
4 st
3
‘E g 4}
2 =
1 2¢
0 s c 0
-1 0 i 2 3 4 5 0 1 2 3 4 5
Xim tfs
(@ (b) s
ol 16
o2t (£}
-1} <
E = 8}
s s
2f w4}
3 0 k()
s s
(o @ (d)
4
5 vehichles[A ] Proc IEEE Int Conf Robot A utan [C].
A rizona, 1989 1260-1264
' [4] Kanayama Y J, Hartman B | Smooth local-path
! planning for autonomous vehicles[J] The IntJ o
’ ) Robotic Research, 1997, 16(3): 263-283
H [5] 1 ’ *
, , (31, , 2000, 22(6): 433-438.
(Dong SL, ChenW D, XiY G An distributed control
’ systan for multi-mobile robots formation [J] Robot,
2000, 22(6): 433-438 )
(References): [6] Fierro R, DasA K, KumarV, etal Hybrid control of

[I]WuW G, ChenH T, Woo P Y. Time optimal path
planning for aw heeled mobile robot[J] J o Roabotic
Systems, 2000, 17(11): 585-591

[2] Fujimori A, Nikiforuk P N, GuptaM M. A daptive
navigation of mobile robotsw ith obstacle avoidance[J].
IEEE Trans on Robotics and A utanation, 1997, 13
(4): 596-601

[3] NeloonW. Continuous-curvature paths for autonomous

fomation of robots[A ] Proc IEEE Int Conf Robot
Autan [C] Seoul, 2001 157-162

[7]Desai J P, Ostrowski J, Kumar V.
formations of multiple mobile robots[A ] Proc IEEE
Int Conf RobotA utan[C] L euven, 1998 2864-2869

[8] Dubins L E On curves of minimal length with a
constraint on average curvature and with prescribed
initial and tem inal positions and tangents[J]. Amer J
M ath, 1957, 79: 497-516

Controlling



