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“Point-to-Point” Path Planning for Reconfigurable 3-RRR Parallel Robots
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Abstract: Topological reconfiguration can improve the static stiffness and fault tolerance of parallel robots,
but the problem of whether the robot can reach any specified pose without singular configuration has not been
solved. Therefore, this paper takes the reconfigurable 3-RRR planar parallel robot as the research object, and

13

proposes a path planning method that can realize “ point-to-point ” tracking. Firstly, the inverse kinematics
model before reconfiguration is established, and six paths based on topological reconfiguration are found.
Then, a “ four-step ” planning algorithm is constructed, which is suitable for “ point-to-point ” path tracking
of reconfigurable parallel robots with any degree of freedom. It has intuitive geometric interpretation and can
eliminate all singularities. The effectiveness of the planning algorithm is verified by an example. Further,
based on the screw theory, the input and output transfer indexes under each input mode are calculated, and
the optimal solution of the input mode is obtained by using the local transfer index. Finally, the “ point-to-
point ” path planning algorithm is extended to continuous path planning.
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Fig.1 3-RRR planar parallel robot

(a) Physical model

i B 2 5 AT R SR Ly, 2838 3 F &

KIER L. 260 B b & F%E 555 8 (X,

Y)ao yiayenys A B Lo Lep Loy 5 X il IE

J7 0] B & £ Gt isp 4 T 1) SR 1E ) o
3N I AR AR R

{—«/gl,cosa—i—l,sina

J= 5 + X

—/3 Lsina— Lcosa
2 +Y

K=[—Lsina+X Lcosa+ Y] (1)

{«/gl, cosa— Lsina
N:

X
5 +

2

V3 Lsina+ Lcosa }
+Y

23 9% = 1 OEJ . PDK 1 OMN ) %% & [4]
A\
Loy=Loy+ L
Lpx=Lpp+ Lpk (2)
Lov=1Lyy+ Ly

KA SIS HER N

—D,+ ./ D;— D:+ D?
y1 = 2arctan
DO_Dl
—D,+Di— D+ D:
Y. = 2arctan ! D ! D ’ - (3)
3 5
—D,+ . D:— D:+ D:
y3 = 2arctan
DG_DS

& D=X}+Y!+LI—L: D=—2LY,,
D,=—2L.X,, Dy=(Xx—X,) +(Ye—Y,) +
Li~L D,=—2L(Yx— Y,), Di=—2L, (X,—
X)) . Dy=(Xy—Xo) H(Yy— Yo) +Li—LZ
D,=—2L(Yy— Yy),Ds=—2L(Xy— Xq)-

2, B S 3-RRR 1 I BEHL &S N iz 5
2 SRR AT 2, — e 8 i



5 3

BT A T A 3-RRR IFIRAL AR LAY R0 A B AR L ) 417

2 BEMNEE

7R SCRE o B B sl ) 7 S LA R
WA EM . MRIEA(4) THA 3 RRR A 1 I R AL
e AN R 1 A RO 1. i, 2 208 A
— 45 SCHE LR RIRI AR BUE | 8oF 5t RE 5L BLUE
i s .

Fzm(N—l—f)+§ﬁ (4)

A F O AU B 11 R 305 m S HILAR B8 B 58, 0 T
VALK 25T 35 N A PR H TR T AR
HRAT T A MR

Jit 4 s A LRI B 0 B FE AR R O L R
Rl A B — AN AR AR AR, O 3 5 A S A (A5 3 F
B RAT 3UCE R e s, UM BRI & . R, 3P
G5 RS AT — UOE e 3, Uk BN A
PR

Bl ¥ & hw a7 B9 8 2= H AR5, 347 6
AT E AP H) (K 2) . B 2 R R
b e s 0y e Al F AR AR AR SO B, AR — etk
Mo, A SCUASE — 25 3 900 g i), 64 TR AR B 5 o e X
JRHEAE 5L, Loy Ly Ly Loy 5 X IE 5 18] (9 &
B o1 @o@s @uo BT K, I R — S8k A
R AR B B D)4, X n] H R 3-RRR AP T I BCAL
i NHEAT B AR HLRI

OFg~G

w1 H

O
(D~

P2 pRAR RIS B e
Fig.2 Path planning algorithm flow chart
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Table 2 Input parameters of external rotation joint
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Table 4 Structure and pose parameters of the robot
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Table 5 Adjust the input parameters of the feature point
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Fig.7 Change diagram of local transfer index value under

each group of input parameters
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Fig.8 Pressure angle change curves corresponding to the in-

put parameters of each group
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