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Experimental Investigation of Pneumatically Driven Tensegrity Robot
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This paper describes experimental evaluation of rolling of a tensegrity robot driven by a
set of pneumatic soft actuators. Tensegrity is a mechanical structure consisting of a set of rigid
elements connected by elastic tensional elements. Introducing tensegrity structures, we are
able to build soft robots with larger size. We show the prototype of a six-strut tensegrity robot,
which is driven by twenty-four pneumatic McKibben actuators. We experimentally examine if
rolling can be performed over a flat ground to discuss the strategy of rolling.
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Fig. 1 Prototype of six-strut tensegrity robot
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Fig. 2 Geometry of six-strut tensegrity robot

Table 1 Struts and corresponding vertices

strut # || vertices

1 1|11

2| 8

3 3] 5

4 4| 12

5 6| 9

6 7| 10

Table 2 Actuators and corresponding vertices

actuator #|| vertices actuator #|| vertices
1 1| 2 13 5| 6
2 1| 3 14 51 9
3 1| 5 15 6| 10
4 1| 6 16 6|11
5 2| 3 17 7| 8
6 2| 7 18 7111
7 2| 11 19 7|12
8 3| 4 20 8|12
9 3| 8 21 9| 10
10 4| 5 22 9] 12
11 4| 8 23 10 | 11
12 41 9 24 10 | 12
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Table 3 Triangles and corresponding vertices
(a) regular triangles  (b) isosceles triangles

# vertices # vertices
1 1 2| 3 1 1 6 2
2 1 5| 6 2 2 7 3
3 2 7111 3 3 4 1
4 3 4| 8 4 4 8 9
5 4 5| 9 5 5 1 4
6 6| 10| 11 6 6 5| 10
7 7 8| 12 7 7 11| 12
8 9| 10| 13 8 8 3 7
9 9] 10 5
10| 10| 12| 11
11 11 2 6
12 || 12 9 8

ENb. ZOZAETIE, TRTOBBIH->TT 2
Far—RMPREINTWS. —F, E=ZAFTIER
WL =M (1,6,2) TIE, BERR (1,6) & (1,2) 2
BoTT 7 FaL—RNWMEINT VSN, R (2,6)
WIZIRS 77 Faz—RiFHw., EZARICEITATEHMA
5% Table 3-(ayz, E=AFTIERW_FL=AF
B B IHAE 5 % Table 3-(b)iZ 9.

2:3 BEfMDOKRIA 6ARDANTY MBS TV
7 71 DKM, 8MOIE=MAEL 12{HD 5%
WEMEHLSED, TreZVFcuaRy MEIns
DZAROENIr—D% @ L TR EMT 5. 724000
L, 7TV TRy NOEN Y BEITIX 20D
LEIRENR D D, TNTNDLEIRIEITITPRIZ Bl L
TWA=ZMIEARIGT 5. E=ARIZ3IADT 27 Fa
I—R%, F=AFETHRVW_SEU=AFF2EKDT >
FarT—&%2E&L. Fig. 313, IE=MAEAUR & B L
TWAZERED—D%2ET. KIZRT LT, TV
7 T4 vRy MIKREOIERRICH U Tl #R T d
5. TVETV T vRY hEREREICHE 2m/3
X5, HEOBRIZ—HTE. ZOX>R%
TEARTE 2 HN FREEL Y L. —, Fig. 41%, =45
SR B L TV A ZEREBO D% KRT. X
WWRT LD, TV TomERYy ML, RICEE
BHBHMEIIN U THNHRTH S, 2D &> RLERiE
% DN FREEfil & k&R,

3 FTrvEISI)T4ORY NOEBEKMYDIL1FIVR

BARDAN T "SR INET 2T YT 10
Ay bOEAIE, 6AKDANT v kN DALE & EEDH
TEzZoNB. [H4DANTy bOEALIE, (LiEZEFR
T 3MEHD A ERE & L% KT 3E D — AL T

(a) front (b) side (c) top

Fig. 3 Axial symmetry contact

(a) front (b) side

(c) top
Fig. 4 Planar symmetry contact
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Fig. 5 Transitions from axial symmetric contact
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Fig. 6 Transitions from planar symmetric contact
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Table 4 The number of actuator pairs that can perforrﬁf g

transitions from axial symmetric contact

pressure [MPa] category AP| category AA
0.50 0 0
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
total

OO O OO O O O o o o
WlWw O OO o o o o o

Table 5 The number of actuator pairs that can perfor

transitions from planar symmetric contact

pressure [MPa] category PA| category PP
0.50 0 0
0.10 4 0
0.15 18 2
0.20 6 0
0.25 6 0
0.30 2 0
0.35 4 0
0.40 4 0
0.45 0 0
0.50 10 0
total 54 2
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