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Workspace and Kinematical Characteristics of Planar Parallel Manipulator
with Simple Direct Kinematics

Kee-Bong Choi”

ABSTRACT

This paper proposes a new parallel manipulator for plane motion, and then discusses on the workspace and

kinematical characteristics of the manipulator. The conventional planar parallel manipulators have some disadvantages

which are complex non-closed type direct kinematics, workspaces containing useless voids, and concave type border

lines of workspaces. The proposed planar parallel manipulator overcomes the above disadvantages, that is, the

manipulator has simple closed type direct kinematics, a void-free workspace, and a convex type borderline of a

workspace. This paper shows the simulation result of the workspace as well as performance indices using a

homogeneous inverse Jacobian.

Key Words : Planar parallel manipulator (2% ¥ o]y &) ©]¥]), Closed-loop mechanism (H 32 7]+,
Direct kinematics (3717 8}), Inverse kinematics (717 8}), Inverse Jacobian (& AL H|<H),

Workspace (5% )

1. MB

BE vwjUEdolele AE viuEdolgel H]
3 ; ZhwkelE, 3 AYEE, oL A Fol 2 %
H4E /A Qo L HZde HE ruEdoly
9 AEL Ad, FAVNA WAUE P 2L xA
2 A AAE vHLEEI)T o] HE3 oyt B
IHD Y

HHEEE MY wUFHoIE (planar parallel
manipulator) & 2 AHE T 3 AHEQ HAL
& @ 53 3 AFEE HALTE HEY v

= 2002 59 22¢
* FA7ADT Y Ao/ AGTE 2RANIE

97

UEHHE 2 A2y ¥ALESL 1 A=
9 AALFS ] 4 HARER FAH
Aol "gsith o) WRAR|de J|ZE P
Z, 3ABde R 2 g9k A 3 A&
T YHEEE wWHEaYEYEHE PPP 27
& Agd - nAe P 9 R #HY zFo
7ted Aoz &EA A’ o] & F 3-RRR,
3-RPR, 3-PRR, 3-PRP ¥¢] HHLEE WY v
YEd g disiAEs B2 d77F lelgA
9 3.pPR 2 3-PRP Fo dsix= Eang v}
it

O



H71% SR LFTHYA A20W A3T

2Ee 3 2AFE Y ¥E Yy olHE
2 A4 oo BRI g AHr|FEg 7HA
9, & FEIY, . 5% &’EH«I 7599 AA
AL FEIG U £2gE W FHE A
ek 3z e A9 HE F3r] s
e FAEdd & ABALLS dof 37 dE
of 71 AXAIZFE a3, =3 v}l e] x4t
Z7M84E 8 =3 FU137] dHiEe B &
F FHg 1 Ay A HE3es BAHE AFF
i&':}. TEGHe FAM 2E5% HHE JAA
W, FEdY Yol wlFgzte] A H$ U9
HAA A & AAPA AHETS & AT
Eo| wajasrz 2837 wiol, AZAH 9
3 o] B8 $3sAM EEslolt e HAR L]
wach g2tA olEF A B2 AY dFEd el
o ujd gydoz xHse] o3 9t

B AFdaE o] ES Ay S MRS
3-PPR & HY #HEH aUEolEHE Atsta, o
59 717%d 4% 92 FEYIEE AEHoAE
53 AN, dHo2 AR Yd EAE
AAHAE S Bolnx Fo},

2. 7|8

B a7 Atsle FE ¥HE oy Edo)
l:— 3-PPR 3 @& FZZA Fig. 1 3} o] 3 7}
% #4238, 379 % #18dE € 379
ﬂ&&@ 2 A9 3709 HHdAHL o]leHA
o] 1aslo] TE@Ade] WA Ao 93] 0|5
gol BALTH AL FY AHE R F U=
£ g} o] wUEHoHY AFE m & gl
o8 R’

Lo
v ]

—

fu

c

=3(1—n—1)+id, (1)
A7 1 & BAY F, a0 2 BA Fo|Y 4 & i
B A AfESOT o] YRALES W uy
FHol"g e 8 /M9 ZAR TS Jdon, 9749
FAE A2 Uk Z FEA 1 AR A e

g /M2 4 e Ji 2 HEEEs ¥E
HuEHelHe AFEe 3 o d4. ¥ FEH
Mol nAFHANGRT 7S, A (D)ol A8 A

EE 00 H9 AHFz7} @)

777 T
Active prismatic joint Link Fixed to base frame

Fig. 1 Configuration of the proposed planar parallel
manipulator
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Fig. 3 Coordinate system for inverse kinematics
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