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Designing walking robot using Theo Jansen Mechanism
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ABSTRACT:

Existing moving robots has several kinds of moving method; using wheel, jointed leg structure and so on. Wheel type can
be operated by DC motor so it is simple and efficient. However, it is not appropriate to pass irregular terrain and obstacle.

Leg structure type has an advantage in those cases. Generally, Leg structure is operated by several servo motors attached to

each joint. It makes a robot heavier and more complicate due to increase of the degree of freedom. However, by using Theo
Jansen Mechanism, one (or more) leg have only single-degree of freedom and can be operated by only one DC motor. So
leg structure using Theo Jansen Mechanism will be good choice if robots have to be mass-produced.

This paper describes the following a walking robot designed and produced based on Theo Jansen Mechanism, simulating
process of Theo Jansen leg structure using Edison m.Sketch and how to solve several of discovered problem of the robot.
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Fig. 1 Relation between Centroid and Stability

i

Figure 12 7154 (Centroid)?t 4 Afe] 9]
AE HERIT

Figure 1 oA YeERd ti2 F2gel nls] FA 5
Ao] =oam 7o zhuula e o 3% T
AFEA 0] FAMOZRE B Jolth, & 2
E e Fol ¥ 7 xe. 31d % ZF Normal
Force N1, N2 €] Centroid 2%-E1¢] #AgE a, b =}
& u] Moment Balance 2]& %83}
(N1)a = (N2)b
7b A 9gtk. o] 4
Zol= ZF7)eta

O
L
i)
)
rlr
o
[0
9,1'4
o g
i
o+
m 8 ®
2 o lo

Qonz 71 alel e 01 RN

R e R R ‘%‘—%—‘SHX% A A

Q- ZXHo] AEE £ 9},

BHE Hugdor &8sty A T v
Zojof g R FAR] I&HS Thh =

Shes ey Adden $A9 Eadol
| 920k, ol el A BAlE eHgat
ka AalA Hrel ¥AS Mat— W)

i do nﬂi ry o
O::,
ren

65
Vl.l

N9)9) ofel ol 91x5HE

DBEAIE | HAEH

22 BH MHA

a=38.

d=40.
e=55.
=39,

h 65.

k=61.

Q
Il
w
(=]
OO0 UWVWoOoOONNPRPROFHWLO

Fig. 2 Theo Jansen Linkage “11 Holy Numbers”
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Fig. 3 Ground Length and Ground Angle Coefficient
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Fig. 4 2-legs Model and phase difference during cycle
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Fig. 7 Assembly and Design Plan

Fig. 8 Finished Robot
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