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Abstract 

 

In this thesis a 7 OoF bipedal robot has been simulated, and analyzed its behavior by 

varying torso angle to achieve dynamic stability while walking on sloping surfaces. 

The revolutionary dynamic stability criteria introduced by Prof. Miomir 

Vukobratovic in 1969 has been used throughout the thesis. The dynamically stable 

human walking on slopes are very complex and this thesis address this problem by 

starting from lower body and in the middle by adding a torso with the intention of 

gaining dynamic stability and finishes showing the effectiveness of the variation of 

torso angle. 

 

The ZMP formula presented in the paper of Prof. Miomir Vukobratovic is involved 

with huge computations and due to that most of the researches in this field have 

chosen alternatives such as GA and NN to find the ZMP. Although it is convenient to 

use GA and NN to avoid mathematical calculation the accuracy of resultant ZMP is 

questionable. The original ZMP equation has been used extensively in all cases to 

calculate ZMP in this thesis and rather verifies the accuracy of this concept. 

 

The simulations have been performed to verify the accuracy of the kinematics 

models that has been created before moving to the ZMP calculations. The 

effectiveness of the variation of torso angle on the dynamic stability of the bipedal 

robot has been analyzed by varying slope angle, step length and step time. It is 

indicated using real ZMP calculations the bipedal robot can maintain its dynamic 

stability while walking on slopes at any circumstances. 
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