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Legged Locomotion 1
Chairs: H. Kimura, Dan Koditschek

A New Flexible Component for Field Robotic System
E. F. Fukushima, N. Kitamura and S. Hirose

Tokyo Institute of Technology

Design, Modeling and Preliminary Control of a Compliant
Hexapod Robot

U. Saranli � , M. Buehler � and D. E. Koditschek �
� University of Michigan and � McGill University

� Tethershave beenusedfor
a long time.

� Basichardwaredeviceshown
in Figureis introduced.

� A tether/winchbasicexperiments
wereconducted.

� A multi-purposehyper-tether
basicdeviceis tobeavailable
soon.

� Biomimeticcontrolof ahexapod
robotunderdynamicallydextrous
operation

� Open-loopcontrolstrategiesimplement
analternatingtripodgait

� Stablerunningandturningboth
in simulationandexperiments
at speedsup to 0.5m/s

� Autonomousandfastlocomotion
overroughterrainachievedeven
without feedback

Kinematic Observers for Articulated Rovers
J. Balaram

California Institute of Technology

Kinematographic Experiments on Leg Movements and Body
Trajectories of Cockroach Walking on Different Terrain

S. Bai, K. H. Low and W. Guo
Nanyang Technological University

� ImprovedStateEstimation

� NonlinearKinematics; Wheel-Ground
ContactPoint Estimation;
ComplementaryFiltering

� Resultsfrom Simulation&
MarsYardExperiments

� RefinedStateEstimationUsing
NonlinearKinematics

� Movingpatternsof cockroaches
walkingonun-eventerrains

� Filming the movementof
cockroachesby two setsof
highspeedcameras

� Identificationof thechanges
in bodyandleg position.

� Potentialapplicationin gait
planningandmotioncontrol
of walkingmachines.

Hugging Walk
M. Kaneko, T. Shirai and T. Tsuji

Hiroshima University

Nonlinear Pitch and Roll Estimation for Walking Robots
H. Rehbinder and X. Hu

Royal Institute of Technology

	 Motivation: Proposinghuggingstyle
walk with multiple contacts

	 Problem: For a given set of joint
torque, obtainresultantforcesets.

	 Result: Two indeciesfor evaluating
robustnessagainstdisturbance.

	 Conclusion: Haggingwalkcontributes
to increasingrobustness.


 The problemof drift free pitch and
roll estimationfor awalking robotis
studied.


 An exponentiallyconvergenthigh-gain
observer is usedto fusesensordata
fromatwo-axisinclinometerandthree
rategyros.


 Theobserver isevaluatedwith atailormade
rotatingtestplatformcapableof 3DOF
rotations.


 Thedrift of integratedgyrosandthe
low bandwidthof inclinometerscan
becompensatedfor byatheoretically
soundalgorithm.

73


