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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

2.2 Mzl 7175ty 2M S S8t AUl 2|y
ALk
2.2.1 Al Aol AAIFLZE vjA=o] Y= B¢
Fig. 19} Zro], A& o|FL = 3709 #A
A Py, Py, Py7h AARFOR wijX] =St
oAZIoNA (x1 v (xp, 1)) uI% ool Qlotd,

PPy o] X&u} ol 7} = ] ()& Uehiic.
_ Y27
y = atan(xz_x), 0 <y<mn(rad) (1)

Lt LyAtole] 71012 st 54191 A 28120 o]
s 4] @ ol 7 4 3lom,
L2+, -7

1 2 3 j (2)

OL3 = acos(
2L\L,

ot aple FURE HHOR Al 7hssitt
PPy 9] 71&7]= tan(y-ag)olH, AA19] A

(302 Vet

y=yp = tan(y—a)(x-x) G)

oMl HYFS XSO Y 22 129 25 o4

Y- —a o
(
(

P3(x2, ¥2)

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 1. Restriction conditions on calculation of
nodes
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Table 2. Combination Lengths of nodes, mm

Ly, 254
L 88.9
L, s 60:04:100
L, 60:0.4:100
L, 60:0.4:100
Ly 60:0.4: 100
Ly 5 38.1:12.7:88.9
Ly o 0, 0.2, 0.4, 0.6
Ls 4 60:04:100
Ls , 60:04:100
Lg 6004100
3 -63.5
»3 -12.7
0 n/36 : /36 :2mn(rad)
{ 21 (rad/s)
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Table 3. A Calculated best combination, mm

Link Length Link Length
Ly, 25.4 Ly s 63.5
LI_2 88.9 L4_6 63.5

Ly s 100 Ls ¢ 64

Ly s 60 Ls 4 68
Lyy 76 Lg 4 96
Ly, 64 P (-63.5,-12.7)

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

22 22




ST A5 HE AO|A g OfE YH(EDISON) MY SWRE 3T

-0.105

P5 A&
-9 =R AHE

-0.11

0115

-0.12

-0.125 -

-0.13

-0.135

014 i . . L L
-0.12 -0.1 -0.08 -0.06 -0.04 -0.02 0

Fig. 5. A trajectory of the foot point, 77, mm
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Fig. 6 Trajectories of every node, mm
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