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What is Telerobotics?

Tele-Robotics means to overcome a barrier
between a human and a remote environment

remote

Environment
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What is Telerobotics?

Tele-Robotics means that the human controls
a robot to change a remote environment
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Exploration
m Scene is mainly perceived by 3D Vision
m visual modality is dominant
m — no haptics



c

wersivioo |Mportance of Haptics for Telerobotics

Telerobotics

i Exploration
C. Preusche m Scene is mainly perceived by 3D Vision
Introduction m visual modality is dominant
wsa, W —nohaptics
Resmh m but: Material/Surface characteristics missing
e m Haptic Exploration is needed

Supe Contro

Bilateral Control
Applications

Summary



c

wersivioo |Mportance of Haptics for Telerobotics

Telerobotics

and Exploration

Haptics
C. Preusche m Scene is mainly perceived by 3D Vision
Introduction m visual modality is dominant
wes  m —no haptics
Resmh m but: Material/Surface characteristics missing
e m Haptic Exploration is needed
Telerobots
e Manipulation

Supe Contro

Bilateral Control
Applications

Summary



c

Telerobotics
and
Haptics

C. Preusche

Introduction

What is Telerobotics?

Haptics in
Telerobotics

Telepresence

Research

Issues
Systems
Telerobots
Haptic Interfaces

Control

Applications

Summary

wersivioo |Mportance of Haptics for Telerobotics

Exploration

m Scene is mainly perceived by 3D Vision

m visual modality is dominant

m — no haptics

m but: Material/Surface characteristics missing
m Haptic Exploration is needed

Manipulation

m Manipulation require a close human-environment
interaction

m Force-Feedback is evident



c

Telerobotics
and
Haptics

C. Preusche

Introduction

What is Telerobotics?

Haptics in
Telerobotics

Telepresence

Research
Issues

Systems

Telerobots

Haptic Interfaces
Control
Control

Supervisory

Bilateral Control
Applications

Summary

wersivioo |Mportance of Haptics for Telerobotics

Exploration

m Scene is mainly perceived by 3D Vision

m visual modality is dominant

m — no haptics

m but: Material/Surface characteristics missing
m Haptic Exploration is needed

Manipulation

m Manipulation require a close human-environment
interaction

m Force-Feedback is evident

m to Telerobot and Human Controller



c

iversity-logo

Telerobotics
and
Haptics

C. Preusche

Introduction
What is Telerobotics?

Haptics in
Telerobotics

Telepresence

Research
Issues
Systems
Telerobots
Haptic Interfaces
Control
Supervisory Control
Bilateral Control

Applications

Summary

Importance of Haptics for Telerobotics
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Telepresence — Transparency

Telepresence The human operator feel present at the
remote location with all his/her sensor-actor

modalities.
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We need Humanoid Telerobots

Shape of Telerobot is important for Telepresence

stereo camera head

telemanipulator
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Asimo by Honda
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Haptic Interfaces

Integration of kinesthetic and tactile feedback

head-mounted
display

haptic
|~ display

data glove

TU Minchen

DLR
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Supervisory Control

Shared Task

m direct 3D Control

m Overlay of Sensor
values
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Supervisory Control

Shared Task

m direct 3D Control

m Overlay of Sensor
values

Shared Autonomy

m intuitive VR
Programming

m Pre-simulation / Task
Observation
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Bilateral Control

Passivity
Vh Vint Vinz Veo Vs1
— —
—O0— —O—] —O0—] —O—] —O0—]
Operator * Master - Master - COMM CH * Slave - Slave
fn fm | cTRL fmz fs2 CTRL fs1
—o— —o— —o— —o— —o—

m network description for
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m whole system is passive,
if all individual blocks are
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m main problem-source of
activity:
communication delay
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Bilateral Control

New Concepts
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Analysis of stable regions for a haptic rendering system
IROS 2006; Hulin,Preusche et.al.

«O>» «Fr «

it
v
i

RN Ge



c

iversity-lo

o

Telerobotics
and
Haptics

C. Preusche

Introduction
What is Telerobotics?

Haptics in
Telerobotics

Telepresence

Research
Issues

Systems

Telerobots

Haptic Interfaces
Control

Supervisory Control

Bilateral Control
Applications

Summary

Bilateral Control

Stability versus Passivity

Analysis of stable regions for a haptic rendering system

IROS 2006; Hulin,Preusche et.al.

Passivity is more con-
servative than stability

— less transparency
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Some Applications are presented from the following fields

m Rescue and Danger

m Surgery

m Maintenance and Manufacturing
m Space
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Applications
Surgery
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Applications

Maintenance / Manufacturing

stereo camera head
o Vo

Position
_—

)
ViSHaRD 10 7DoF Telerobot

master slave

TeleMaintenance (TUM)
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Haptic-Control
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m Need for human-like Teleoperators
in terms of shape and sensor-actor abilities
m Integration of haptic stimuli
(tactile, kinesthetic, proprioceptive)
into one handheld device
m Reliable, fast and high-bandwidth
communication networks
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m Overcome limitation of passivity
towards evaluation of stability

m Measurement of transparency as index
psychophysical versus engineering indices

m Adaption of bilateral control to unreliable networks
e.g. Internet
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m There is an increasing interest in telerobotic systems
m The barrier of danger delivers a killing application
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Thank you for your attention!
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