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Abstract

During the last few years, the number of research and development projects of bipedal
and humanoid robots has been increasing at a rapid rate, In this research, we provide a brief
review of current activities in the field of bipedal and humanoid robots. We particularly
emphasize the use of biologically inspired computation methods in field of humanoid robotics
Firstly, we discuss some intelligent control techniques (neural networks, fuzzy logic and genetic
algorithms) and their hybrid methods (neuro-fuzzy networks, neuro-genetic and fuzzy-genetic
and neural-fuzzy-genetic algorithms), focusing on system identification and modeling. Secondly,
we introduce an intelligent control technique. Third, we develop a bipedal gait synthesis
technique based on an adaptive neuro-fuzzy controller. We developed an architecture which
generates trunk trajectory in sagittal plane and lateral plane. Our proposed gait synthesizer was
trained through sets of a Zero Moment Point (ZMP). Furthermore, we experimented on an 8-link
biped robot walking in sagittal plane and lateral plane. The robot is both headless and armless.
The hierarchical control software for the biped robot was developed using MATLAB, SIMULINK,
Fuzzy Logic Toolbox and Neural Network Toolbox. The main contribution of this research is a
general neuro-fuzzy synthesis of using gait generating algorithm. This algorithm implementation

leads to any dynamic bipedal walking without requiring for dynamic equations and nominal data.
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