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Abstract: This paper proposes a control algorithm for quadruped robots moving on irregularly sloped uneven surfaces. Since the
body balance of a quadruped robot is controlled by the forces acting on its feet during touchdown, the ground reaction force (GRF)
is controlled for stable running. The desired GRF for each foot is generated on the basis of the desired galloping pattern; this GRF
is then compared with the actual contact force. The difference between the two forces is used to modify the foot trajectory. The
desired force is realized by considering a combination of the rate change of the angular and linear momenta at flight. Then, the
amplitude of the GRF to be applied at each foot in order to achieve the desired linear and angular momenta is determined by fuzzy
logic. Dynamic simulations of galloping motion were performed using RecurDyn; these simulations show that the proposed
control method can be used to achieve stable galloping for a quadruped robot on irregularly sloped uneven surfaces.
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Table 1 Specifications of the Quadruped Robot
A. Link length and mass

Component Value Component Value

FL1, FR1 120 mm| RLI1, RRI 150 mm
FL2, FR2 180 mm| RL2,RR2 150 mm
FL3, FR3 100 mm RL3, RR3 100 mm
Height Min. |150 mm| Height Max. |400 mm

Total Length |640 mm| Total weight 20 Kg

B. Passive leg’s specifications

Damping
coefficient

Spring

coefficient 100 N/m

15 N-s/m

@ Active actuator
" A Force sensor

O Rotational spring
L 3DOF gyro sensor

R, pitch joint prg Front spring

O
Fig. 2 Structure of the robot
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k = Spring Coefficient
¢ = Damping Coefficient
0 = Penetration

= Stiffness Exponent
m, = Damping Exponent

m, = Indentation Exponent
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