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0XY , 0 : Bi(i=1,2, ,7)
) 2 . .Z1=0,R\, B, Bi(Xs,Ys, Zs)(i=1,2,3); Z2, R, Bs, Bi(Xs5, Ys,
Zs)(i= 4,5,6);Z3 B1(0,0,- Z3).

y Y Y
i B, By
W . 120 ° 5,
X Buz X X
0 0 / 5,
5, B, &
2=z, 72 7=z,
2
2 7 o
; ) . Px pyrze, P
Pi(i= 1,2, ,7) R 3 . ,z21= 0, 1, By,
Bi (xr,yr,zr)(i= 1,2, 3);zz,r2,BP2,Bi (xp,yr,zr)(i=4,56) 325 B1(0,0,- z3).
Yy Y Yp
Py
P'.'
120 P P \'LQE
B
Be | x, X X,
0 0 ,
. o !
rn N )
P, P
=2 2p=z, 277
3
P 0XYyz , P (Xvr,Yr, Zr).
Pxryrzr, 0XYZ (Roll) ( Pitch)
(Yaw) , (RPB@), P(Xe, Yr, Zr, @ @ @) 7

oxyyz P Ve lze)i(g= 10520 ATy
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X, X xP,
Yr | = | Ye|+ Teev|yr|, (1
Zp, Zv zp,
Terv = T B)Tv(®)Tx(R) =
ey — sy cp  sp 1 0 0
SY cv 0 0 1 0|0 e - sg|=
0 0 HL-sr O celLlO sr CR
CPCY CYSPSR — SYCR SRSY + CRSPCY
CPCY  CRCY + SRSPSY SPSYCR — CYSR
— Sp SRCP CPCR
ck = cos(W), cr = cos( W), ey = cos(R),
sk = sin( ®), sp= sin( ¥), sy = sin(®).
2 4
2.1
, Vv ) Vv 7 (wiomw2, ,wr)
(1) 7 wi, w2, w7 6 . (2 izél()(wt'
= 0 i o> 0).
2.2
5 o wi
wi = [ ‘ :| ti= [ta ti tiz]T (ti+ v + o= 1)
riX L
ri P i ri=Lri o orel', (= 1,
2, 7). , (
7 7
). . XFi+ LMi=0,
ot + + Out7+ Ort X b+ + 7 x t1= 0.
,éawz 0, 7 Wi, w2, W 6 )
4 m(m2 n+ 1) N
n , om
T= A" f+ (I- A" A)k. (2)
(2) (0,03 ) i JOnx



396 ( ) 2002
LA' Jaco bian A(nxm) M-P ,A
L kmx 1 , .
. (2) 2 R T (I- A" A)
LT t(1< i< m) . 1
. or(i= 1,2, ,7) P i
) Jacobian
|: t t7 7:|
A= .
ri X t rxt
Jti= Bim Pi= (X#,— Xv,Ye— Yr, Zs— Zr) ' (i= 1,2,3, ,7),r= (Xr— Xr, Yr.— Yr,
AR ZP)T.
M onte-Carlo ,  Matlab s
. 4 (D s z1, 721, By,
Be,» z2, 22, B, Brysri 2 R R2. (2) P (
). ., N
P (Xr,Yr, Zp) (R, R, R®).(3) P
(Xr,Ye,Zp), (R, P, P) Jacobian (I- A" A)
0, ; , - (4)
(3),
3
2.2 s 1 )
2 . 4 Aa) YZ  ,N=12000,Xr= 0,
1 2 1
2 0 Z 0 (H= R=R=0)
ri 60 mm R 249 mm X(Xp=0,Zr= - 50 mm) - 110 170 mm
Br, 119° B 0 Y(Xp= 0,Zp= - 50 mm) ~ 120 160 mm
z2 - 60 mm Z1 138 mm Z(Xpe= 0, Yp= 0) - 200 O0mm
re 92 R, 248 mm (Xp= Yp= 0,Zp= — 50 mm)
Be, - 105° Bs, - 16° R(P= ®=0) - 47 -5°
53 —80mm  Zs - 16l mm R(R= R=0) ~ 60 60°
Zv - 50mm ®(R=R=0) - 60 60°
R=P=@=0; 4(bh) X~ ,N=12000,Yr= 0,@= @@= ®=0; 4(¢) XY ,
N= 20000, Zr= Zo, @@= @= @=0; 4(d) - ,®=0,N=12000; 4(e)
- ,¥=0,N= 12 000;  4(f) - ,H®=0,N=12000, 4(d f) Xr
=Yr= 0,Zr= - 50 mm; 4(g) ,N= 1768 000,%= ®P= R=10; 4(h)
,N= 216 000, Xr= Yr= 0, Zr= - 50 mm. . He)
(R=P=Q=0) , (Xp=Yr=0,2Zr= — 50 mm)

( N ) .
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Controllable Workspace Analysis of a Six-DOF
Wire-Driven Parallel Manipulator
Zheng Y aqing Liu Xiongw el

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

Abstract A six degrees of freedom (DOF) parallel kinematic manipulator driven by seven wires is present—
ed. Its mathematical model is set up and its controllable workspace is analysed on the basis of the principle of
vector closure. And then, the feasibility of the chosen analytical method is simulated and verified by adopting
Monte-Carlo technique for programming in the environment of MATLAB. The results of simulation are the
approxim ately numerical representation of controllable workspace, of which the display accuracy can be in—
creased by increasing the number of points extracted.

Keywords, | wirelriven. parallel kinematic manipulator. controllable workspace, vector closure



