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Dynamic balance for bipedal robots
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Abstract: The main purpose of this paper was to study how to enhance the dynamic balance of bipedal robots dur-

ing walking or when interacting with external forces. Their stability while standing was also examined. The dynamic

equilibrium of the tested biped robots resulted from built-in dynamic control programs which were written in the Nios

development environment. To get pressure values from the pressure sensors of bhiped robots, we used control algo-

rithms to compute the position of the actual center of gravity (CoG) and also to determine whether the CoG fell in-

side the polygon defining the area of balance for the robot. It was found possible to use a fuzzy controller to compen-

sate for errors due to differences between the actual CoG and the theoretical one. The objective was to keep the CoG

within the supporting polygon area. This helped the bipedal robots walk more steadily and also improved their over-
all stability when standing. The experimental results show that this method is effective.
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Fig.7 The flow chart of walk-state balance
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Fig. 14  Pressure sensor location

2.2 EHEHE

AR B — R 158, 3 ph RO I 55
SEH A AIRLIT R BOAMEL FA . 10 15 R
WIS M AR 4 = B ASEE D b, 55
RELRE e, HIMRSBERERE e ,iRE e i
SR B B B A IRALAME A JE 0,8
e BT BRI #M 2 A B 0 FERMS , AE— R ALES
NEEB ST B A AT 5 BTG

el M YT TH N

R 422 e

hp u € 7 4 il
6’,
S T { T S 2

B 15 iR ERE

Fig. 15 Fuzzy controller compensation process
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