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Development of Independentl y-Contr olled Position and
Orientation Manipulator for Minute Work

Hiroki Tokashiki � , Kenji Kaneko � and Kazuo Tanie �
� University of the Ryukus and � Mechanical Engineering Laboratory

Wing Transmission for a Micr omec hanical Flying Insect
R. S. Fearing, K. H. Chiang, M. H. Dickinson, D. L. Pick, M. Sitti and

J. Yan
University of California, Berkeley

� Developmentof new type
manipulator

� Independently-controlledposition
andorienatationmechanism

� Mechanicalaccuracy of in-
terfernce� 50micrometer

� Largerworkspaceandhigh
precision

� design25mmwingspanbiomimetic
flying robot

� insectaerodynamicsspecify
wing stroke androtation

� thoraxstructuresandactuator
power requirements

� stainlesssteelwith piezoelectric
actuators

Structural Design and Anal ysis of a New Semi-Direct Drive
Robot Arm: Theor y and Experiment
J. Roy, R. Goldberg and L. L. Whitcomb

Johns Hopkins University

Anthr opomorphic Joint Mechanism with Two Degrees of
Freedom

H. R. Choi and S. M. Ryew
Sungkyunkwan University

� Structuraldesign, analysis, andexperimental
verificationof novel arm

� DesignoptimizedusingFEAfor highnatural
frequenciesthrougoutworkspace

� Extensive structuralvibrationexperiments
reported

� ExperimentscorroborateFEA predictions
througoutthearm’sworkspace

	 Twodofmetacarpaljoint for
robothandsmimickinghuman
finger

	 DoubleActiveUniversalJoint

	 Freeof rolling, controllable
compliance

	 Applications: robot hand,
inpipeinspectionrobot

Caster Drive Mechanisms for Holonomic and Omnidirectional
Mobile Platf orms with no Over Constraint

M. Wada, A. Takagi and S. Mori
Fuji Electric Corporate R&D, Ltd.

On the Energy Efficienc y of CVT-Based Mobile Robots
J. Kim 
 , H. Yeom 
 , F. C. Park 
 , Y. I. Park and M. Kim �


 Seoul National University and � Korean Institute of Science and
Technology

� Avoid anoverconstraintproblem
on theholonomicwheeled
vehicle

� Synchro-driveconfiguration
with decoupledcasterdrive
wheels

� Kinematicandstaticanalysis

� All wheeldriveholonomic
vehiclewith simplekinematics
drivenby 3 motors

 Increasingthe run time and efficiency of a mobile
robotwith S-CVT.

 Developmentof anoptimalcontrollaw for minimum
energy, togetherwith a numericalsimulationbased
onB-splines.

 Benchmarkingtheenergy efficiency of theCVT-based
mobilerobotagainstthatof robotsemploying areduction
gearunit.

 Numericalresultsindicatethattheruntimeof amobile
robotusingaS-CVTcanbeincreasedby up to 25
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