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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper a controller has been presented based on the predictive control to drive and control the
Received 16 October 2016 bipedal Nao robot. One of the challenges in the practical application of these types of controllers is their
Accepted 13 November 2016 high computational loading and the time-consuming control operations in each time step, in which it is

Available Online 15 January 2017 suggested to use Laguerre Functions to reduce the computational loading of the predictive controller. In

Keywords: this study, first using the conventional methods for the identification, and via the real data obtained from

Nao Humanoid Robot the Nao robot in Mechatronics Research Center of Qazvin Azad University, a proper model is proposed

System identification for walking the Nao robot which is considered as a two-dimensional motion in the plane. Then a

Model based Predictive Control controller is designed to control the robot motion using the model based predictive controller. The

Trajectory tracking purpose of this control approach in the first place is to stabilize the walking of the robot and then to
guide and keep it on the desired trajectory, so that this trajectory tracking can be performed well, as
much as possible. Moreover, in order to evaluate the efficiency of the proposed controller, this
controller has been compared with a proportional-integral-derivative controller and will be studied. The
simulation results show the effectiveness of the proposed controller performance in the robot trajectory
tracking, which by comparing the obtained results from both of the control approaches, indicates the
efficiency and different capabilities of the proposed method in this study.
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® Auto Regressive Moving Average (ARMAX)
© Zero moment point (zmp)

" low-level positional controller

® Preview control
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Fig. 1 A block diagram of the low-level positional control used by
the Nao
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Fig. 2 The block diagram of Nao motion control by using predictive
control
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! Linear inverse pendulum

2 Quadratic programming

® NAOgi Motion

* low-level positional controller
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* Omni directional walking

2 Center of mass trajectories

® optimized central pattern generator(CPG)
* Quadratic problem

® Cart and table model

® Underactuated

" Proportional, integral and derivative (PID)
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