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. Bi, Pi(i= 1,2, ,7) . L=

PB, li=l Ll ,u=Li/li,T: i , T:=
tii. P ) s ri= PP..

Oxyz, P xprypzp P .

P t(xw= 0,ymw= 0,zur= — 0.3(m), ¥= 0°, B=

0°, ®= 0. (m) B1(0.5,0,0),B2(- 0.25,0.433,

0),Bs( — 0.25,- 0.433,0),B4«(Bs) (1.0,0,— 1.0) Bs(B7)( - 1.0,0,— 1.0).
(m) P1(0.1,0,0.076 67), P2(- 0. 05, 0.086 6,
0. 076 67) , P3(- 0.05, — 0.086, 0. 076 67), P+(Ps) (0, 0.05, - 0.223 33), Ps(P7) (0, 0. 05,

- 0.22333). Tas= 200(N), Twin= 10(N), 5 kg
T
F=JT. (1)
T f T
T T: (T, ,Tw) ,F 6 , J
mp
T u u
J' = . (2)
ri X w rr X w
X=[Xr Xuml' Oxyz X+ P (xp,yp, zr),
X ang P xryprzp Oxyz (R, PR, R, PR
Oxyz P xryrzp Yaw ( ) Pitch( ) Roll( ).
I=Jw (3)
Ve
l li ,W 6 { } s 4 Q
Q
, l,‘: u;'rV,u+ (rix w)l§2: uiPH»i- ui . " ll" < " PB.i" .
( ) ;
(3)
I= JW+ JW, (4)
li= uPs.i+ wTPB,i. , JT .
2 ;o1 . 2 J'
, - uw P 90°, 2
0. ,
2
J' , Ta= (J)'F (1) , (JH* J'"  Moore—
Penrose N Tnul N( Jl) N Tnu] (Imx m— (JT)Jr Jl) X

Taes, Tio="(THide, [ Tmia) T
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T= T + Tou, (5)
T= (J')' F+ (Imn- (J)"J) X T (6)
Tide-z Tdes Tl> Tmin(iz 1,2, N m), ’ JT-
Ti= (J)'F, Toi= (Iu- (J)" J') % T,
T= Teff+ Tnu], h: N(Jl).
(min(h)> 0 (min(7T) < tmn)),
T= T+ AT
Amin(T)= Twin
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r(®) = (0.1sinx 0.05sin20, 0), « [0,2m].

X,y
/ /
P (04
o= T(1/5), o= 0,
r= T(0.1cost, 0.1 cos2cx, 0),
r=— 1(0.1 sin® 0.2 sin2, 0).
o(z) (o [0, 2, - 2(b).(e) (d),
3.2
3 7 (L)
(v) (a) (7). 1 ,7
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Trajectory Planning of a 6-DOF Wire-Driven
Parallel Kinematic Manipulator
Zheng Y aqing Liu Xiongw ei

(College of Electromech. Eng. & Auto., Huagao Univ., 362011, Quanzhou, China)

Abstract With regard to the authors” design of a 6-DOF wire driven parallel kinematic manipulator, the in—
verse kinematic model is set up and an algorithm is put forward to calculate the tension of wires; and then,
motion trajectory planning is carried out and the kinematic characteristics of wires are studied, with the ob—
jective that helical shaped trajectory can be realized by end—effector on the moving platform. As shown by the
simulation results, the value of velocity and acceleration of wires are alw ays less or equal to those of the end—
effector; the values of acceleration of wires is in the order of magnitude of that of end-effector;and moreover,
the tension of some wires changes slightly and even in the state of “switch off”, however, the tension of the
other wires changes greatly and even in the state of “switch on”. T hese results may serve as a basis for fur—
ther motion scheme control and control system design of this manipulator- The methods of trajectory plan—
ning presented here is applicable to general 6-DOF wire-driven parallel kinematic m anipulators.

Keywords wire-driven, parallel kinematic manipulator, 6-DOF, trajectory planning



