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Introduction 
• The redundant humanoid manipulator has characteristics 

of multiple degrees of freedom and complex joint structure, 
and it is not easy to obtain its inverse kinematics solution. 

 
• To solve the inverse kinematics problem of the redundant 

humanoid manipulator, a hybrid biogeography-based 
optimization (HBBO) algorithm, which is based on BBO 
and differential evolution (DE), is presented. 

 
• An 8-DOF redundant humanoid manipulator is employed 

as an example, and the HBBO is applied to solve its 
inverse kinematics problem.  

Front In
form Technol & Electron Eng



Hybrid biogeography-based  
optimization algorithm (HBBO) 
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Model for the 8-DOF redundant  
humanoid manipulator 
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Simulation  results (1) 
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Simulation  results (2) 
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Position and orientation of the 8-DOF 
humanoid manipulator configurations 
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Conclusions 

• The hybrid biogeography-based optimization (HBBO) 
algorithm, which is a hybridization of two different 
evolutionary algorithms shows good optimization 
performance in terms of the obtained solutions.  

• Compared to SGA, DE and BBO methods, the 
proposed HBBO algorithm is competent for the inverse 
kinematics problem of the 8-DOF redundant humanoid 
manipulator. 
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