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Guest Editorial
Special Section on Surgical Vision,

Navigation, and Robotics

I. INTRODUCTION

THE IEEE TRANSACTIONS ON MEDICAL ROBOTICS

AND BIONICS (T-MRB) is an initiative shared by the
two IEEE Societies of Robotics and Automation – RAS – and
Engineering in Medicine and Biology – EMBS.

T-MRB is a multi-disciplinary journal aimed at publishing
peer-reviewed papers and focused on innovative research ideas
and medical application results, reporting significant theoreti-
cal findings and application case studies in the areas of medical
robotics and bionics.

The topic of this Special Section on “Surgical Vision,
Navigation, and Robotics” is comprised under one of the
six Journal Areas addressed in T-MRB, which is Surgical
Robotics. In this Special Section, authors were invited to
address these topics, and where appropriate emphasize appli-
cations of this theme with relevance to the COVID-19
pandemic.

The Guest Editors and the Authors of the papers included
in this Special Section are heavily engaged in the Medical
Image Computing (MICCAI) and the Computer-Assisted
Interventions (IPCAI) communities, whose scope also encom-
passes the topics expressed in the Call for Papers, which
sought articles relating to state-of-the-art research in Surgical
Vision, Navigation, and Robotics. Recent advances are evi-
dent in real-time interventional imaging and visualization,
surgical tracking, navigation, multi-spectral imaging and data
fusion, and clinical robotics and haptics. Research related
to the design, implementation, and evaluation of innova-
tive solutions for endoscopic and robotic interventions and
surgery has increased dramatically. More recently, the out-
break of COVID-19 has demanded new clinical approaches
and medical robotic techniques to diagnose, treat, and pro-
vide healthcare solutions for COVID-19 patients and surgical
approaches where technological solutions can prevent disease
transmission.

All the papers have undergone full peer-review by 6 Guest
Editors: Xiongbiao Luo, Xiamen University, China; Danail
Stoyanov, University College London, U.K.; Nobuhiko Hata,
Harvard University, USA; Alejandro Frangi, University of
Leeds, U.K., and KU Leuven, Belgium; Russell H. Taylor,
Johns Hopkins University, USA and Terry M. Peters, Western
University, Canada.

Digital Object Identifier 10.1109/TMRB.2022.3147605

II. CONTENT

This Special Section on Surgical Vision, Navigation, and
Robotics reports state-of-the-art research on key enabling
technologies for surgical robots and robotic systems addressing
challenges posed by the current COVID-19 pandemic.

Frisken et al. [A1] from Brigham and Women’s Hospital,
Isomics, and the Institute of Computing Technology of the
Chinese Academy of Science explore the sources of uncer-
tainty due to segmentation and brain shift that impact the
planning of minimally invasive robotic neurosurgery. Their
paper proposes a method for computing brain shift uncertainty,
showing how to combine these uncertainties into a single
risk volume, and providing clinical motivation by presenting
their approach in a path planning system for robotic neuro-
surgery designed for treating mesial temporal lobe epilepsy.
Such an approach will be extremely valuable for providing
surgeons with an enhanced understanding of risks associated
with resection margins close to eloquent brain tissue.

In [A2], Li et al. from Tsinghua University describe an envi-
ronment that detects and segments key objects in the surgical
scene, including the patient’s head, head frame, and body, and
then establishes a multi-view projection voting and super-voxel
fusion pipeline that extracts further information from a 3D
point cloud scene. The proposed solution allows stereotactic
surgical robots to understand their surroundings better, pro-
vides semantic information useful for subsequent tasks such
as surgical analytics, and lays a foundation for autonomous
stereotactic surgical robots.

The contribution by Vagdargi et al. [A3] from Johns
Hopkins University builds on the theme of robot-assisted neu-
rosurgery dealing with tissue deformation, with a report on
implementing a robot-assisted ventriculoscopy system. Their
contribution describes an approach for 3D reconstruction,
registration, and augmentation of the neuroendoscopic scene
with intraoperative imaging, enabling navigation and guidance,
even in the presence of tissue deformation, and providing visu-
alization of structures beyond the endoscopic field-of-view of
tissue surfaces.

Endoscopic surgery is also the topic of [A4], by Song et al.
from Tianjin University, where they describe the development
of a flexible endoscope joint with excellent motion range, out-
standing constant curvature characteristics, minimal hysteresis,
and high loading capacity, to support distal operation and
observation for flexible endoscopic and natural orifice trans-
luminal endoscopic surgery (NOTES) procedures. Obstacle
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avoidance and colorectal phantom experiments demonstrate
its potential for endoscopic surgery and NOTES. Their results
demonstrate that this approach can achieve high accuracy and
low hysteresis while withstanding surgical forces and load of
up to 5 N.

The following two publications deal with surgical skill
assessment. The first paper in this theme by Zhou et al. [A5]
from the Institute of Automation, Chinese Academy of
Sciences, deals with the assessment of the high skill level
and degree of dexterous manipulation necessary for interven-
tional cardiologists to successfully implement percutaneous
coronary interventions. Recognizing there are currently few
objective, quantitative and effective methods currently avail-
able for PCI skill assessment, the authors propose a novel
warping algorithm to match multiple manipulation data. The
intra-similarity measure is computed to evaluate the level of
consistency between the manipulations of each subject being
evaluated. The inter-subject similarity is further analyzed to
determine the differences in skill level among the different
subjects. The results demonstrate the potential of the proposed
technique to facilitate skill assessment in clinical practice and
accelerate skill acquisition for surgical robotic training.

The second paper in this theme by Liu et al. [A6]
from Shandong University, proposes a real-time deep learn-
ing approach to detect minimally invasive surgical tools in
dynamic surgical video scenes. Their proposed network fully
uses the complementary information of spatial and tem-
poral features learned from the laparoscopic video frames.
By processing the output information of the Minimally
Invasive Surgery (MIS) tool detection algorithm, they extract
information relating to surgical tool usage from the laparo-
scopic video in real-time.

In [A7], Bai et al., from Imperial College London, propose
an optimized anthropomorphic coordinated control strategy for
single-port access robotic surgery. Their approach is based
on a dual-step optimization approach: the configuration of
the human arm inspires that during boxing maneuvers. The
method’s effectiveness is demonstrated in detailed simulation
and in-vitro experiments to perform dexterous single-port surg-
eries requiring bimanual manipulation more effectively than
existing methods. Their method encounters less instrument
interference and is free from singularities, thereby improving
the safety and efficiency of single-port surgery operations.

The contribution from Gervasoni et al. [A8] of the
University of Zurich and ETH Zurich describes a robotically
assisted endoscopic procedure based on magnetically steerable
catheters to perform a minimally invasive treatment for spina
bifida. While current fetal operative procedures require laparo-
tomy of the abdomen and hysterotomy of the uterus, their
proposed minimally invasive approach avoids such trauma and
associated complications.

A timely paper due to the impending time of the current
pandemic comes from Neidhardt et al. [A9] of the Institute of
Medical Technology and Intelligent Systems at the Hamburg
University of Technology. To minimize the risk of infection
when acquiring biopsy samples from diseased cadavers, the
authors propose a minimally invasive biopsy strategy with
robot assistance under CT guidance to minimize the risk of

disease transmission during tissue sampling and improve the
risk of disease transmission the accuracy of targeting the
biopsy site. They employ a flexible robotic system applied
to the cadavers inside protective body bags, where an auto-
matic planning and decision system estimates optimal insertion
points. Heat maps projected onto the segmented skin visualize
the distance and angle of insertions and estimate the mini-
mum cost of a puncture while avoiding bone collisions. They
evaluate their system on 20 corpses and 10 tissue targets, 5
of which were infected with SARS-CoV-2 and demonstrate a
mean planning time including robot path planning of ∼ 5.7 s
and a mean needle placement accuracy of ∼ 7.2 mm.

A second paper following the Covid-related theme is from
Lv et al. [A10] of Zhejiang University, the University of
Sydney, and ABB Corporate Research. The authors, driven by
the demand to largely mitigate nosocomial infection problems
when dealing with COVID-19 patients, demonstrate a novel
teleoperation platform that employs a synchronization method
enabled by the hybrid mapping of hand gesture and upper-limb
motion (GuLiM). This approach allows the joint kinematic
design of the human motion tracking and robot motion plan to
be simplified such an operational complexity can be reduced
and pre-training steps optimized. They demonstrate that the
proposed GuLiM method outperforms the traditional direct
mapping approach for robotic grasping tasks, and a field inves-
tigation of GuLiM illustrates its potential for the teleoperation
of a medical assistive robot in the isolation ward to avoid
exposure of healthcare workers to COVID-19.

III. CONCLUSION

This Special Section confirms the important progress made
in the areas of Surgical Vision, Navigation, and Robotics,
emphasizing the role of these domains in a variety of appli-
cations from context-awareness for surgical planning and
guidance, surgical skill assessment, minimizing trauma during
surgical procedures, and the special role that surgical robotics
can play during the current pandemic.

We hope that this Special Section will help stimulate greater
interest in this field to address unmet needs in various clin-
ical domains and inspire a new generation of researchers to
respond to these challenges.

APPENDIX: RELATED ARTICLES

[A1] S. Frisken et al., “Incorporating uncertainty into path plan-
ning for minimally invasive robotic neurosurgery,” IEEE Trans.
Med. Robot. Bionics, vol. 4, no. 1, pp. 5–16, Feb. 2022,
doi: 10.1109/TMRB.2021.3122357.

[A2] L. Li, P. Feng, H. Ding, and G. Wang, “A preliminary exploration to
make stereotactic surgery robots aware of the semantic 2D/3D working
scene,” IEEE Trans. Med. Robot. Bionics, vol. 4, no. 1, pp. 17–27,
Feb. 2022, doi: 10.1109/TMRB.2021.3124160.

[A3] P. Vagdargi et al., “Pre-clinical development of robot-assisted ven-
triculoscopy for 3-D image reconstruction and guidance of deep
brain neurosurgery,” IEEE Trans. Med. Robot. Bionics, vol. 4, no. 1,
pp. 28–37, Feb. 2022, doi: 10.1109/TMRB.2021.3125322.

[A4] Y. Song, S. Wang, X. Luo, and C. Shi, “Design and optimization
of a 3D printed distal flexible joint for endoscopic surgery,” IEEE
Trans. Med. Robot. Bionics, vol. 4, no. 1, pp. 38–49, Feb. 2022,
doi: 10.1109/TMRB.2022.3142516.

http://dx.doi.org/10.1109/TMRB.2021.3122357
http://dx.doi.org/10.1109/TMRB.2021.3124160
http://dx.doi.org/10.1109/TMRB.2021.3125322
http://dx.doi.org/10.1109/TMRB.2022.3142516


4 IEEE TRANSACTIONS ON MEDICAL ROBOTICS AND BIONICS, VOL. 4, NO. 1, FEBRUARY 2022

[A5] X.-H. Zhou et al., “Surgical skill assessment based on dynamic warp-
ing manipulations,” IEEE Trans. Med. Robot. Bionics, vol. 4, no. 1,
pp. 50–61, Feb. 2022, doi: 10.1109/TMRB.2022.3141313.

[A6] Y. Liu, Z. Zhao, P. Shi, and F. Li, “Towards surgical tools detec-
tion and operative skill assessment based on deep learning,” IEEE
Trans. Med. Robot. Bionics, vol. 4, no. 1, pp. 62–71, Feb. 2022,
doi: 10.1109/TMRB.2022.3145672.

[A7] W. Bai et al., “Anthropomorphic dual-arm coordinated control for
a single-port surgical robot based on dual-step optimization,” IEEE
Trans. Med. Robot. Bionics, vol. 4, no. 1, pp. 72–84, Feb. 2022,
doi: 10.1109/TMRB.2022.3145673.

[A8] S. Gervasoni et al., “Magnetically assisted robotic fetal surgery for the
treatment of spina bifida,” IEEE Trans. Med. Robot. Bionics, vol. 4,
no. 1, pp. 85–93, Feb. 2022, doi: 10.1109/TMRB.2022.3146351.

[A9] M. Neidhardt et al., “Robotic tissue sampling for safe post-mortem
biopsy in infectious corpses,” IEEE Trans. Med. Robot. Bionics, vol. 4,
no. 1, pp. 94–105, Feb. 2022, doi: 10.1109/TMRB.2022.3146440.

[A10] H. Lv et al., “GuLiM: A hybrid motion mapping technique for
teleoperation of medical assistive robot in combating the COVID-
19 pandemic,” IEEE Trans. Med. Robot. Bionics, vol. 4, no. 1,
pp. 106–117, Feb. 2022, doi: 10.1109/TMRB.2022.3146621.

ACKNOWLEDGMENT

In closing, we would like to extend our appreciation to all
reviewers who played a crucial role in the peer-review process
for the manuscripts submitted for their timely and professional
comments.

Most important, thanks to all the authors who submitted
their manuscripts for publication consideration.

XIONGBIAO LUO, Guest Editor
Department of Computer Science and Technology
Xiamen University
Xiamen 361005, China
E-mail: xbluo@xmu.edu.cn

DANAIL STOYANOV, Guest Editor
Department of Computer Science
University College London
London WC1E 6BT, U.K.
E-mail: danail.stoyanov@ucl.ac.uk

NOBUHIKO HATA, Guest Editor
Department of Radiology, Brigham and Women’s

Hospital
Harvard University
Boston, MA 02115 USA
E-mail: hata@bwh.harvard.edu

ALEJANDRO F. FRANGI, Guest Editor
School of Computing
University of Leeds
Leeds LS2 9JT, U.K.
Department of Cardiovascular Sciences
KU Leuven
3000 Leuven, Belgium
E-mail: a.frangi@leeds.ac.uk

RUSSELL H. TAYLOR, Guest Editor
Department of Computer Science
Johns Hopkins University
Baltimore, MD 21218 USA
E-mail: rht@jhu.edu

TERRY M. PETERS, Guest Editor
Robarts Research Institute
Western University
London, ON N6A 3K7, Canada
E-mail: tpeters@robarts.ca

http://dx.doi.org/10.1109/TMRB.2022.3141313
http://dx.doi.org/10.1109/TMRB.2022.3145672
http://dx.doi.org/10.1109/TMRB.2022.3145673
http://dx.doi.org/10.1109/10.1109/TMRB.2022.3146351
http://dx.doi.org/10.1109/TMRB.2022.3146440
http://dx.doi.org/10.1109/TMRB.2022.3146621


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /HelveticaBolditalic-BoldOblique
    /Helvetica-BoldOblique
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryITCbyBT-MediumItal
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /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
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Recommended"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


