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Generalized Graph Representation of Tendon Driven
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Abstract

Tendon driven robot mechanisms have many advantages such as allowing miniaturization

and light-weight designs and/or enhancing flexibility in the design of structures. When designing or
analyzing tendon driven mechanisms, it is important to determine how the tendons should be connected
and whether the designed mechanism is easily controllable. Graph representation is useful to view and
analyze such tendon driven mechanisms that are complicatedly interconnected between mechanical
elements. In this paper, we propose a method of generalized graph representation that provides us with
an intuitive analysis tool not only for tendon driven manipulators, but also various other kinds of
mechanical systems which are combined with tendons. This method leads us to easily obtain structure
matrix — which is the one of the most important steps in analyzing tendon driven mechanisms.
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Fig. 1. Examples of generalized graph representation
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(b) Graph representation

Fig. 2. 3-Link tendon driven manipulator and its graph representation
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Fig. 3. Graph and topology matrix for a 3-Link tendon driven
manipulator
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Fig. 4. DLR handand graph representation for its finger



3.2 Whole Arm Manipulator (WAM)!¥

Fig. 5(ay= WAM 2RZS Ho] 3 9lom, N7J9]
endless Bl ol ©]3f] AJo7} H . Fig. 5(b)= o]A <] 1ei=
FHo|tk Fig 502 53l €d A2 EE22x] PEL o
T} o] Aojz|A Hrt.

—_

>3]

Il
S O O O O O =
S O O O = = O
S O O = O O O
S O = O O O O
S = = O O O O
—_— 0 O O O O O

S O o O

Lol K= kel o] m, & my = MRS XS
WA oERS] B 12 = WA, FARHA &
5 BoolAE my oF m O] F-5 23l o8 & HA|7t
7FssHAl Etk. WAMS] 749 endless HIF Lso]|B2
719 25 #Eo] 5ol 1 of 12 ddEH F7hHd
A= Gl

(a) Whole Arm Manipulator(WAM)

my my my ms my
Zy Zy Z4 Zs Zg A
%
m3 me

(b) Graph
Fig. 5. WAM and its graph

33 CiIX| 2243 7|7
Fig 6y thX) 4428719 4% 71304, f
= AR 4700 endiesstiA] EIEo] ofs) Aoz} T,

o] & 7|7 HES2 &7]F Uiitolli A= couple

(b) Graph

(a) DaVinci Robot

[Fig 6] DaVinci surgical robot and its graph
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