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Abstract

Biped robot with high DOF has instability in mechanism. Therefore, it is important to guarantee walking stability of biped
robot. Biped robot can stably walk on the flat ground using static walking patterns. However, walking stability of robot becomes
increasingly worse on the uneven terrain. In the paper, we propose a robust walking algorithm of biped robot with motion
stabilization to solve the problem The proposed algorithm was designed to stabilize walking motions based on the inclination
of robot body using a gyro sensor and a accelerometer equipped in the center of the upper body. If unstable motions are
recognized, angles of each joints are modified to increase stability by using compensation of angles of lower legs. The
experimental results show that biped robot performs stable walking on the uneven terrain.
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Overall structure of Biped robot.
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2. Mechanical design of biped robot.
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Fig. 3. Inverse kinematics of biped robot
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Fig. 4. Walking cycle of biped robot.
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5. Walking patten of biped robot.
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Fig. 6. Walking algorithm of biped robot.
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Algorithm: Slope walking algorithm
acquisition of accelerometer value 4,
acquisition of gyre sensor value G,
calculate tilt angle using (4,, G, )
adjust 8,
if ( recognized terrain = slope ) then
repeat
modify offset value of ankle joint using @,
if( slope = uphill ) then
adjust long step
else( slope = downhill ) then
adjust short step
endif

until recognized terrain = flat

endif

a2l 8 dAtH Ed odhig|E
Fig. 8. Slope walking algorithm.
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Algorithm: Walking algorithm on uneven terrain
acquisition of accelerometer value Ay, Ay
acquisition of gyro sensor value G,, G,
calculate tilt angle using (4,, G, )
adjust g,
calculate roll angle using (4,, Gy )
adjust g,
if ( recognized terrain = uneven ground ) then
repeat
if( 8, > 8, )then
modify offset value of x-axis joint using @,
endif
if( 8, > 8, ) then
modify offset value of y-axis joint using &,
endif

until recognized terrain = flat

endif

=
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9. Walking algorithm on the uneven terrain
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Fig.  10. Joint angles of a biped robot on flat surface.
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Fig. 13. Snapshots of slope walking of biped robot.
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