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1. Introduction

In this past, the control of biped locomotion using
neural oscillators has assumedexplicit connections
betweenipsilateral and contralateraloscillators [1].
However, in the control of a robot arm using oscilla-
torsit hasbeenshovn thatcouplingcanemepgedueto
the sensingof mechanicatouplingthroughthe phys-
ical structureof the robot [2]. In this paper the aim
wasto investigatewhethersuchmechanicakoupling
couldberesponsibldor phase-lockingf contralateral
oscillatorsin bipedlocomotion.

2. Neural Controller
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Figure 1: Bilaterally decoupledneuralcontrollerincluding
joint angleandfoot contactsensors.

To investigatecompletebilateraldecouplinga neu-
ral controllerwasdesignedvith independenidentical
neuralrhythm generatorgor eachleg (Fig. 1). Each
rhythm generatowasa recurrentineuralnetwork con-
sistingof aninput layerwith sensoryinput nodesand
a biasneuron,a hiddenlayer of 4 nodeswith lateral
connectionsand a secondbias neuron,and an output
layerwith motoroutputs.

The sensoryinputs of the network were from the
6 DOF bipedrobot, implementedn a virtual physics
basedsimulationenvironment(Fig. 2). Thebipedhas
proprioceptve sensorsat eachjoint. It alsohashaptic

Figure2: The6 DOF bipedphysicalstructure

sensorn the feetto sensegroundcontact. It is ac-
tuatedby torsionalactuatorsattachedo the six joints.
The neuralrhythm generatorrecevved sensoryinputs
representingpint angleandfoot contactfrom oneside
of the biped’s body, and sentmotor commandgo the
sameside. Theweightsof thewereoptimizedusingan
evolutionaryalgorithm,andwereidenticalfor left and
right sides.

3. Results

The resultsshowved that by only using sensoryfeed-

backfrom themechanicatouplingof thelegsthrough
thebody, they cansynchronizdo producecoordinated
steppingmovementsresulting in stable locomotion.
Furthermorejmprovementsin the quality of the gait

canbe achieved only with global sensoryinformation

on waist orientation,position and foot position. The

resultssuggesthe possibility that theremay not be a

needfor explicit contralateratensorycouplingor neu-

ral connectionsn bipedallocomotion.
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