Haptic Robots

Haptic Robots can be thought of as a super joystick that
feeds back “touch™ information to the user.

Uses

— Teleoperation of remote equiproent
— Virtual Environtment

— Aszsisted movement

Passive vs. Active

— Cannot add energy to the systemn, but can only dissipate, redirect, or store
enercy supplied by the user.

— Intrinscally safer in the case of machine malfunction



Birth of PTER
(Passive Trajectory Enhancing Robot)

+  Father -- Eobert Andrew Charles - 1994

+ 2 DOF Planar artn

— 5 Bar linkage

— Utilizes electromagnetic clutche s fbrakesto
couple links & effeclively decrease the DOF

»  Based on itz brother HUEBIET
(Human Eobot Bilateral R esearch Toal)
— Einemdically Identical

— HUREIET is an actiwve Haptic Robot
fReceives enerpy vig eleciric mofors)
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PTER Begins to Learn

» PTER. develops intellizence (Hutley Davis - 1936)
— PFTER iz given ahran
= 456 - S0 mhzwith Mefr abyfe DA & A/D inferface
= FrogramminginC

— ERule - Baszed control algonthms using feedback from position and force
sensors (tested for a ciroular path)

» PTER goesto school (Mario Gomes -- 1937)
— Analyssofphysical constraints
» Fuwre Time Delagy & Flirst Order Response of clufches
*  Recalibrafion of clufch forgues
— Further developed control algorithims
= Simulaion of a Horizovfal virfual wall

= Chemfifafive per formance measures
= Clufch Elending
» Made more general fo simudafe any wall orienfafion {Lawr ence Togreffi)

- Extended bo form avirfud corvidor or hallway
— Comprommi se between smoothness and accuracy



Potential Future Plans

« PTER gets a physical
— Assess clutch upgrades & potential mechanical / electrical modifications

= new clufches

— eleciro magnefic parficle, elechro ma gnefic friciion, cusfom friciion, efc
= gear reductions
= impwoved sensors for feedback

— Model new (& old) clutches

— Servo Control of clutches (Torque and Slippage control)
— Eeuse old algorithms with servo control

— Dewelop new algorithms

— PBrain Transplant? (MNew Computer)

« PTER’S Family
— Reunite PTER with his brother HURBIRT
Teleoperafion of HUREIRT
— FTER gets a little sister
»  New smaller Hapfic Robot




Virtual Maze / Path for PTER

Yirtual Poth
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Return Path for Present Algorithm
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Return Path for Modified Algorithm
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