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Abstract.; Kinematic and dynamic performance of a parallel mechanism is, to some extent, determined
by its topological structure, so topological structure analysis and synthesis is very important to research
and application of parallel mechanisms, especially the parallel robot mechanisms. In order to achieve
computer aided topological structure analysis and synthesis of parallel mechanisms, the topological
structure of parallel mechanism must first be represented symbolically. An algebraic symbolic description
system was proposed for parallel mechanisms on the basis of SOC-based mechanism composition
principle. With this symbolic description system, topological structure of any parallel mechanism can be
expressed as a symbolic polynomial, each item of the polynomial represents a branch of the parallel
mechanism. The transitivity of kinematic pair orientation relations was discussed and symbolic
representations of different kinematic pair relations were introduced. Based on this symbolic description
system, position and orientation characteristic (POC) set of parallel mechanisms can be derived easily
with the help of a computer program, i. e. POC set of a branch was sum of the POC set of each kinematic
pair in this branch and POC set of the complete parallel mechanism was product of the POC set of each
branch. The proposed symbolic description system features the algebraic property of a symbolic computer

language, so it can be used reliably in computer aided mechanism studies. Work in this paper provided a
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theoretic basis and an effective method for computer aided analysis and automatic generation of parallel

mechanisms.

Key words: Parallel mechanism Topological structure
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Symbolic description Position and orientation

Topological structure polynomial
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Fig.3  Polynomial symbolic description of HSOC with
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t(//Cy), r(Ry) + r(Ry,) + r(Cpy) ] =
[t(R,,, R,) + t(LC,) +
t(//Cy), r(Ry) + 1(Cy) ] =
[t(Ry, Ry) + t(/Cy), (R ] =
[t(R,, Ry, C) , r(R,,) ]

3 0 R AT 2L A0 B AR AR 5 2 2P s iy O AL R
RH O, =R, /R, /Cy, WA (R, R,) /(L
Cpp), x5 2 45 (R, Ry,) + t(LCyy) =
t(Ryy, Ry) o Xl F (R, Ry) !/ t(//Cy) 0
BE (R, Ry) + t(/Cy) =t(R,,, Ry, C)o
XF T ek i R T AR 0, K (12) 5 1 X
B :r(R,) + r(Ry,) + r(Cy) =0(R,) o B, 5L
B L, L) POC 424

POC(L,) =POC(R,R,,Cy) =
[t(Ry, Ry, Cy) , 1(Ry,) ]
POC(L,) =POC(R;R,,C;;) =
[t(Ry, Ry, Ci), 1(Ry))
P IR (13) P8 Hi i) POC S5 3692 JEL B, 3% 91 Bk
PLIg ) POC 4E 7
POC(PM) =POC(3 -RRC) =
POC(L,) = POC(L,) * POC(L,) =
[t(R,,, R,, C5) , 1(R,,) ] =
[t(R,,, R,, Cy) , r(R,) ] =
[t(Ry, Ry, C) 5 1(Ry) ] =
[t(R,,, R, C3) *= t(R,, Ry, C)y) =
t(R,,, Ry, Cy) , 1(R,,) *1(R,,) #1(Ry,) ] =
[t(R,,, R, C;3), 0]

H4E POC(PM) 3 45 3 AT AL 2RI A7 7
3V EANFD, SHEIAAT. FHETERE, 2R
B EZIFBRALIE ) POC(PM) 5 HAS 1 230 B& 1Y
POC(L,) 4[] ,{H POC A B UL 7R 7T BEAFTE 132
7 I FIECH TS RES S B Y12 3 25 [ AF

5 #&%RiE

R AT S 108 T IR b a5 F R
AR, S G R, o IR HLR 4 3 D 4
WFERR ARG 2T, % 2 W B — IR — &
S, AT LLE SOC 8 HSOC; R LY AR 3R /R Oy iz
SR LR 107 (L 0C FR AL, X T IR ER LA B A AH 4R
AHARR I Bl Z 18] 1 7 6 56 R EAT T 58 Al 5
fili~F- 5 Bl F- 5 0 B AT BB PR RS IR T
VB LT SME DL K5 455 SO BE G R o X LS
12 W], A SCHR B PR PLI AT S R R R A H
WL TR B SE L . BT TS IR
PSRl R R G, 5% POC 5 B AT 5 i ik R 5 07 vk
PEAT T By M, SEHIESE T H A B AR AT 4
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