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ABSTRACT:

This paper presents the kinematics of a walking robot leg based on Jansen mechanism. By using simple
mathematics, all trajectories of walking robot leg links can be calculated. A foot point trajectory is used to

evaluate the performance of a walking robot leg. Trial and Error method is used to find a best combination of

link lengths under certain restrictions. All simulations are performed by Matlab. Ground score, drag score,
step size, foot lift, instant speed, and average speed of foot point trajectories are used for selecting the best

one.
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Fig. 1 Structure of a walking robot based on Jansen

mechanism
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Fig. 2 Coordinates and angles of a triangle in
clockwise direction
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Fig. 3 Coordinates and angles of a triangle in counter-
clockwise direction
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Fig. 4 Calculation order of coordinates of a walking
robot
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Table 2 Combination Lengths of nodes, mm

Lo 25.4
Ly, 88.9
Lis 60:0.4:100
Ly 3 60:0.4:100
Ly, 60:0.4:100
L34 60:0.4:100
Ls s 38.1:12.7:88.9
Lys Lys+ 0,0.2,04,0.6
Ls 6 60:0.4:100
Ls 60:0.4:100
Le 7 60:0.4:100
X3 -63.5
V3 -12.7
0 /36 : m/36 :2m(rad)
0 2m (rad/s)
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Table 3 A Calculated best combination, mm

Link Length Link Length

Lo 4 25.4 L3 s 63.5

Ly, 88.9 Ly 63.5

Lis 100 Ls ¢ 64

Ly 3 60 Ls ; 68

Ly, 76 Lg ; 96

L3, 64 P, (-63.5,-12.7)
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Table 4 A Calculated variables based on a best
combination

Variable Value

Ground score 0.500
Step Length 93.9 mm
Foot Lift 27.8 mm

Drag Score 105.1 mm/s

Average Velocity 30 mm/s

STD 0.157

Average Velocity
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Fig. 5 Atrajectory of the foot point, P,, mm
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Fig. 6 Trajectories of every node, mm

g BE AAe] AxE ALtk oA
Aol A =1S A&, By =R
o] Jito] MR FEsHA ¥ s
, Ground score, Drag score & 5 7}#] 9] 7} 7]
3l Folx M M =2 585 7
L& Bk
v 7 obd vl AREShE B =
Al &0 Fa, Foll=s 50| &old)
& A7I= AFo] Jhesith webd HEskA &

% of

FEAIS] | &AE

re
il
!
flo
N
o
&
L
b
o,
iz
=
&
o
N
A
o
-
o

Ao FHATA Ak Aol - W |y

A Abgle] Ade ol FRH ATUNo
2014M3C1A6038793)
D23

1. Moldovan, F. Dolga, V., Ciontos, O. & Pop,3. 2011.
Cad design and analytical model of a twelve bar
waling mechanism. Scientific Bulletin, Series D, 73(2).

2. Ingram, A.J 2006, Phd thesis : A new type of
mechanical walking machine,  University of
Johannesburg, RSA, pp.34-47.

3. S.W KIM, D.H KIM, 2011, Kinematic Analysis of a
Legged walking Robot Based on Four-bar Linkage
and Jansen Mechanism, Journal of Korean Institute of
Intelligent System, 21(2), pp.437 — 446

4. Patnaik, S. 2015, Analysis Of Theo Jansen Mechanism
(Strandbeest) And Its Comparative Advantages Over
Wheel Based Mine Escavation System, IOSR Journal
of Engineesring, Vol. 05, Issue 07, pp. 43-52

5. Ghassaei, Amanda. 2011, The Design and
Optimization of a Crank-Based Leg Mechanism,
Master thesis, Pomona Colleage, Department of
Physics and Astronomy, USA, pp. 30.

6. Ingram, A.J 2006, Phd thesis :
mechanical walking  machine,
Johannesburg, RSA, pp.41.

7. Amanda Ghassaei, 2011, The Design and
Optimization of a Crank-Based Leg Mechanism, pp.
37.

8. http://garethrees.org/2011/07/04/strandbeest/

A new type of
University — of

428


http://garethrees.org/2011/07/04/strandbeest/



