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The Field of Telerobotics
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Telerobotics is perhaps one of the oldest fields in
robotics. Since its humble beginning in the 1940s
when the first teleoperator was designed, the focus

had been primarily on the nuclear, space, and underwater
applications until the 1980s. The recent advances in comput-
ing power and in communications have led to the emergence
of new applications such as telesurgery, semiautonomous tele-
robotics, live power line maintenance, and others. On the
other hand, progress in bilateral control has been the key point
for the development of new master–slave architectures, which
are important in precise telemanipulation tasks. This pervasive
interest has spawned the continuous development of the new
telerobotic systems.

This special issue is a modest attempt to capture the current
application and technology trends in telerobotics. Five articles
encompassing telerobotic applications, human–robot control
mode, and usage of stereoscopic interfaces have been included
in this special issue. Articles by Martin et al. and Hagn et al.
address space exploration and telesurgery applications in telero-
botics. Murphy and Burke provide different control architectures
for remote control of robots, which are used in applications such
as search and rescue in hostile environments. Ferre et al. and Liva-
tino et al. explain the usage of stereoscopic interfaces in telero-
botics. Hereby, one of these articles describes the main constraints
of such devices and gives illustrative examples, whereas the other
provides a comparison between the monoscopic and stereoscopic
interfaces when guiding mobile robots.

The article by Martin et al., from the Canadian Space
Agency (CSA), is focused on space telerobotics. This article
describes the Avatar project, which consists of a series of mis-
sions used to validate the autonomous robotics and ground
operations (ARGO) software package being developed by the
CSA. The proposed software framework subsumes various
task-dependent autonomy paradigms ranging from supervi-
sory control to autonomous operations. The ultimate goal is to
investigate different commands and control schemes allowing
operators to interact with robots in space or on other planets.
This article presents an overview of the first planned mission,
Avatar RESCUE, where a robotic test bed located at the CSA
headquarters will be operated from the International Space
Station using a low-bandwidth communication link.

Hagn et al., from the German Aerospace Center (DLR) in
Germany, present the design of a new robot for telesurgery.
Surgical applications are currently among the most active areas

of telerobotics. This article describes a medical robot system
developed at the DLR for minimal invasive laparoscopic and
open surgery. The requirements for an ideal telemanipulator
are formulated, and the developed systems are explained in
detail. In addition, design of surgical instruments attached to
the robot, to enhance manipulability and reestablish full
dexterity inside the patient’s body, is also discussed.

Murphy and Burke explore the paradigm of human–robot
interaction in their article. This is traditionally a key point in
telerobotics because the new strategies for human interaction
allow an optimized execution of remote tasks. The article
describes and analyzes three models of teleoperation for
remote presence applications, such as emergency response, law
enforcement, and military operations in urban terrain, where
the human operator employs a robot to obtain real-time per-
ception at a distance. Using a joint cognitive systems (JCS)
framework, the authors contend that the semiautonomous
shared roles model, which lies between the supervisory and
the autonomous framework, can effectively model a wide vari-
ety of emerging applications.

The article by Ferre et al. is focused on the application of
stereoscopic interfaces for telerobotics. It starts with a brief
introduction on human capabilities to understand the main
requirements and limitations, followed by some guidelines in
capturing stereoscopic images by using binocular cameras and
a discussion on the camera’s layout. Finally, the most common
interfaces are described, which include examples of possible
applications in telerobotics.

Article by Livatino et al. presents experiments for guiding a
mobile robot by using different stereoscopic interfaces. The
authors compare guidance performance by using monoscopic
and stereoscopic images. Two different kinds of stereoscopic
interfaces have been used; the first is based on polarized images
projected to a wall, and the second uses colored stereoscopic
images that are displayed on a laptop screen. The results demon-
strate a better performance of stereoscopic images and reveal
some features of these specific interfaces.

The objective of this special issue is to present emerging
applications and perspectives in telerobotics. Admittedly, there
are several emerging vistas that have not been covered in this
issue; nevertheless, we hope that the reader will be able to share
our excitement about the new developments in the field.
Finally, we thank the authors for their valuable contributions
in this endeavor.

Digital Object Identifier 10.1109/MRA.2008.930402

IEEE Robotics & Automation MagazineDECEMBER 2008 9

Authorized licensed use limited to: IEEE Xplore. Downloaded on December 12, 2008 at 08:55 from IEEE Xplore.  Restrictions apply.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


