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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper a push recovery controller for balancing humanoid robot under severe pushes for situation
Received 06 November 2016 when contact surface is small is presented. Human response to progressively increasing disturbances
Accepted 20 December 2016 can be categorized into three strategies: ankle strategy, hip strategy and stepping strategy. The reaction

Available Online 18 January 2017 of human to external disturbances in the situations that contact surface is small or stepping is not

possible is generating upper body angular momentum. In this way, in this paper a single model

ﬁiyn‘g‘;:,ﬁ robot predictive controller scheme is employed to control the capture point by modulating zero moment point
Push Recovery and centroidal moment pivot. The proposed algorithm is capable of recovering balance of humanoid
Model Predictive Control robot under severe pushes without stepping in situation in which contact surface is shrunk to a strip. The
Capture point goal of the proposed controller is to control the capture point, employing the centroidal moment pivot

when the capture point is out of the support polygon, and or the zero moment point when the capture
point is inside the support polygon. The merit of proposed algorithm is shown successfully in different
simulation scenarios using characteristic of SURENA Il humanoid robot.
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Fig. 1 (a) Surena Robot (b) Linear inverted pendulum
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Fig. 2 (a) Surena Robot (b) Linear inverted pendulum+flywheel
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Fig. 3 Human-inspired Balancing strategies (a) Ankle Strategy (b)
Hip Strategy (c) Stepping Strategy
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