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Human Augmentation and Assist Devices
Organiz ers & Chair s: Harry Asada, Hami Kazerooni

Surface Waves for Active Transpor t of Bedrid den Patients
Joseph Spano and H. H. Asada

Massachusetts Institute of Technology

Design and Contr ol of Human Assisted Walking Robot
Peter D. Neuhaus and H. Kazerooni

University of California, Berkeley

� ManeuversHeavy Loadsfor ExtendedPeriodsof Time

� SpeedProportionalwith HumanForce

� Stabilizedby Human,Practical

� Poweredby anIC Engine

PAMM - A Robotic Aid to the Elderl y for Mobility Assistance
and Monitoring: A ”Helping-Hand” for the Elderl y

S. Dubowsky, F. Genot, S. Godding, H. Kozono, A. Skwersky, L. S.
Yu and H. Yu

Massachusetts Institute of Technology

Detection of Human Mistakes and Misrepresentation for Human
Perceptive Augmentation: Behavior Monitoring Using Hybrid

Hidden Markov Models
M. Hiratsuka � , � and H. H. Asada �

� Kawasaki Heavy Industries Co., Ltd. and � Massachusetts Institute
of Technology

� To identify and develop the enabling
technologiesfor amobility aidandhealth
monitoringsystemfor theelderly.

� Key technologiesdevelopedinclude: Planning
andControl, EnvironmentalMapping,
Human-machineInterface, HealthMonitoring

� Labandfield testshaveshown thefeasibility
of theconceptanddemonstratedgood
performanceof thesystem

� ThePAMM systemhasbeenwell recieved
by theusers

� Mistakesandmisperceptionin operating
complex systems, suchasassistdevices
for elderlyandhandicappedpeople, might
leadto aseriousaccident.

� Standing-upfailuresareassumedto be
causedby mistakesandmisperception
in ahumanmotion.

� HiddenMarkov ModelsandFiniteAutomata
of ahumanmotionevaluatetheappropriateness
andtheconsistency of ahumanmotion.

� Ourapproachisappliedtoastanding-up
assistdevicefor elderlyandhandicapped
people.

Mobile Robot Helper
K. Kosuge, M. Sato and N. Kazamura

Tohoku University

A Human-Robot Interface Using an Interactive Hand Pointer
that Projects a Mark in the Real Work Space

Shin Sato and Shigeyuki Sakane
Chuo University

� Human-RobotCooperation

� ControlAlgorithmSpecifies
theApparentDynamicsof
theObject

� LoadSharingisRealizedby
IntroducingLifting-up/down
System

� HumanandRobotExecute
theTaskin Cooperationwith
EachOther

	 Projector-basedAugmented
Realityfor human-robotinterface

	 Trackinganoperator’spointing
handandprojectingamark

	 Pick-and-placetasksusing
CCD camerasandinfrared
cameras

	 TheIHP is ausefultool for
human-robotinteraction.
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