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Dead Reckoning of a Biped Robot based on the Estimation of the Contact Points
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Tomomichi Sugihara, Osaka University

A novel technique of dead reckoning for biped robots based on the estimation of contact points is proposed. In
our previous work, that point is calculated on the assumption that its velocity with respect to the link frame is
ignored. Although its assumption is reasonable in the case of the rotation about the fixed contact point, it is not
appropriate in the case of the rolling contact in which the contact point moves. For this problem, we propose a
novel method to calculate the instantaneous minimum velocity point. This method calculates the position and
velocity with respect to the link frame at the same time. The validity of the proposed method is verified through
a simulation of the robot motion with toe and heel contact
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Fig.1 Updating of link position based on the instantaneous min-

imum velocity point
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Fig.2 The overview of proposed dead reckoning

A

a0, mes
-

piﬁm[ } 7£ p'i.m[ v 1]
(a) (b)

Fig.3 The instantaneous minimum velocity point of contact
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Fig.5 The snapshots of simulation
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Fig.6 RMSE varied by the effect of er

Table 1 Root-Mean-Square-Error of the estimated position
(er = 0.9, unit:[mm))

‘ Method H T ‘ Y ‘ z ‘ total ‘
Methodl | 26.77 | 4.202 | 30.73 | 61.71
Method2 | 20.04 | 25.33 | 36.52 | 81.89
Method3 || 23.70 | 4.967 | 34.00 | 62.66
RS 28.23 | 5.052 | 27.27 | 60.55
Proposed || 12.85 | 4.756 | 25.54 | 43.14

Table 2 Root-Mean-Square-Error of the estimated velocity
(er = 0.9, unit:[mm])

‘ Method H x ‘ y ‘ z ‘ total ‘
Methodl | 75.67 | 33.80 | 101.4 | 210.8
Method2 | 28.51 | 33.13 | 51.52 | 113.2
Method3 || 33.02 | 16.92 | 58.59 | 108.5
RS 38.97 | 18.00 | 55.21 | 112.2
Proposed || 36.92 | 11.07 | 59.83 | 107.8
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Fig.7 An result of position estimation
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