
 

 

 

  

 

Abstract— This paper describes a compact gait generator 

that runs on the on-board ATmega128 microcontroller of the 

Robotis Bioloid robot platform. An overview of the 

parameters that effect dynamic gait is included along with a 

discussion of how these are implemented in a servo skeleton. 

The gait parameters are stride height, hip swing amplitude 

and step period. The paper reports on the optimisation of 

these parameters through a systematic exploration of the 

parameter space.  The quality of the parameters is evaluated 

in terms of lateral head movement and foot clearance.  This 

research was facilitated by the use of an online wireless 

programming interface that enables rapid testing of all the 

gait parameters.  The gait quality was observed to be optimal 

at shorter step periods and larger stride heights.   

I. INTRODUCTION 

o be competitive in robot football the biped must travel 

quickly between one location and another. One strategy 

to achieve this is to have a robust dynamic gait that is 

stable under small perturbing external forces.  This has 

been investigated previously in [1, 2]. The gait under 

investigation has no sensor feedback and thus must be 

highly stable to deal with the wide variety of environmental 

conditions, such as an uneven floor or different surface 

textures that will be encountered. To achieve a stable gait in 

the absence of sensor feedback, it is important to 

understand the underlying parameters that effect biped 

motion and to optimise these parameters to suit the 

environment. In this paper we introduce a model of gait 

parameters, discuss measures of gait stability and present 

preliminary results for a stable dynamic gait based on the 

characterisation of three important dynamic properties.  

A bipedal humanoid platform designed at the 

University of Plymouth by Wolf et al. [3, 4] and based on 

the Bioloid servo skeleton by Robotis (Fig. 1) is used as a 

test bed to develop a set of parameters to optimise a 

dynamic gait for the FIRA 2009 RoboWorld Cup 

competition. 

 
 

II. OVERVIEW OF DYNAMIC GAIT  

A dynamically stable gait is one that has a repetitive 

motion that remains unchanged over a given time of 

observation or task. This means that the oscillating motion 

of the legs has to be inherently stable and resistant to small 

surface defects and changes in surface. In order to create a 

stable gait we first would like to be able to position the 

robot’s foot precisely in space.  

 

 
 

Fig. 1  University of Plymouth Biped. 

A. Inverse Kinematics for Positioning 

An inverse kinematic model of the legs of the robot is 

created by modelling the robots legs as a two link system. 

The accessible plane of operation for each leg is segmented 

into a 70x150 grid and the joint angles are pre-computed 

for each of these points and saved as a lookup table (Fig. 2).    

The lookup table is sized to occupy 2x32K and is 

stored in the embedded processor of the robot.  When 

desired X (horizontal) and Y (vertical) coordinates are 

calculated from the gait driving function, the joint angles 

are retrieved from the lookup table and applied to the planar 
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