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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 usingoscilla-
torsit hasbeenshown thatcouplingcanemergedueto
the sensingof mechanicalcouplingthroughthephys-
ical structureof the robot [2]. In this paper, the aim
wasto investigatewhethersuchmechanicalcoupling
couldberesponsiblefor phase-lockingof contralateral
oscillatorsin bipedlocomotion.

2. Neural Controller

Figure1: Bilaterally decoupledneuralcontroller including
joint angleandfoot contactsensors.

To investigatecompletebilateraldecoupling,a neu-
ral controllerwasdesignedwith independentidentical
neuralrhythm generatorsfor eachleg (Fig. 1). Each
rhythmgeneratorwasa recurrentneuralnetwork con-
sistingof an input layerwith sensoryinput nodesand
a biasneuron,a hiddenlayer of 4 nodeswith lateral
connectionsanda secondbiasneuron,andan output
layerwith motoroutputs.

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

Figure2: The6 DOFbipedphysicalstructure

sensorson the feet to sensegroundcontact. It is ac-
tuatedby torsionalactuatorsattachedto thesix joints.
The neuralrhythm generatorreceived sensoryinputs
representingjoint angleandfoot contactfrom oneside
of the biped’s body, andsentmotor commandsto the
sameside.Theweightsof thewereoptimizedusingan
evolutionaryalgorithm,andwereidenticalfor left and
right sides.

3. Results

The resultsshowed that by only using sensoryfeed-
backfrom themechanicalcouplingof thelegsthrough
thebody, they cansynchronizeto producecoordinated
steppingmovementsresulting in stable locomotion.
Furthermore,improvementsin the quality of the gait
canbeachievedonly with globalsensoryinformation
on waist orientation,positionand foot position. The
resultssuggestthe possibility that theremay not be a
needfor explicit contralateralsensorycouplingor neu-
ral connectionsin bipedallocomotion.
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