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The New Frontiers of “Wireless Motion Capture
and Fine-Scale Localization”

(Guest Editorial of the First Special Issue Promoted by the IEEE CRFID TC on Motion Capture and Localization)

THIS special issue in the IEEE JOURNAL OF RADIO

FREQUENCY IDENTIFICATION (JRFID) was born as
an initiative of the IEEE Council Of Radio Frequency
Identification (CRFID) Technical Committee on “Motion
Capture and Localization” (TC-MoCap) (http://mocap.ieee-
rfid.org/). The latter (Fig. 1) was established in Spring
2021 to promote activities and research in the field of
RFID-based localization, ultra-precise Radio-Frequency (RF)
positioning, and related fields. This initiative began with a
highly successful workshop at IEEE RFID 2020 Conference
(https://2020.ieee-rfid.org/workshop-on-wireless-mocap/).
Since then, other workshop editions have followed each
other at the IEEE RFID 2021 Conference (https://2021.ieee-
rfid.org/workshop-on-wireless-motion-capture-and-fine-scale-
localization/), IEEE RFID-TA 2021 Conference (https://2021.
ieee-rfid-ta.org/social-event/), IEEE WiSEE 2021 Conference
(https://attend.ieee.org/wisee-2021/program/workshops/) and
are currently scheduled for the 2022 editions of the IEEE
CRFID flagship conferences.

The general scope of the Location and Motion Capture at the
first 2020 workshop was originally cutting-edge localization
and positioning technology that:

1) has cm-scale wireless positioning accuracy;
2) approaches or exceeds the 100:1 range-to-accuracy RF

localization limit;
3) identifies or classifies motion using wireless techniques;
4) images scenes with radio waves.
Although not limited to RFID-based technology, RFID has

emerged as a key contributing technology for achieving all of
these attributes.

Motivation: Location and motion awareness open new
frontiers in society and industry. New applications are emerg-
ing in smart industry, logistics, smart city, smart healthcare,
safety and security, smart agri-food, aerospace, and so on.
The adopted technologies range from transponder-based solu-
tions, e.g., RFID systems, wireless beacons, and so on; to
passive markers, e.g., chipless RFID and retroreflectors; to
marker-less, e.g., radar. All these technologies can be adopted
alone or combined to pursue positioning, tracking, or navi-
gation through sensor fusion. Over the years, solutions based
on signal amplitude and time-of-flight have been joined by
phase-based techniques. Some of the best known of them
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Fig. 1. Logo of the IEEE CRFID TC-MoCap established in Spring 2021.

include radar-based techniques, synthetic aperture radar meth-
ods, Doppler-based techniques, mm-wave imaging and so
on. More recently, wireless motion capture and fine-scale
localization also benefit from machine learning and artificial
intelligence to develop new methodologies particularly suit-
able in dynamic environments. However, many open problems
and challenges have to be faced for these localization and
wireless identification systems to achieve the reliability and
accuracy required, especially in real-time applications. This
special issue collects works from diverse academic researchers
to discover the actual trends in this emerging field.

Summary of Recent Work: We can distinguish among local-
ization schemes based on fixed readers, typically with more
antennas [A1]–[A4], or moving readers both carried out
by a human, e.g., handheld readers [A5] or robot-mounted
readers [A6]–[A7]. Besides, new methods for robot self-
localization are proposed in [A7]–[A8].

In [A1], Mo et al. developed a localization method based
on a neural network, i.e., Back Propagation-Support Vector
Regression (BP-SVR), adopting amplitude and phase differ-
ence of the tag backscattering signal as input features. The
system consists of two pairs of reader antennas which are
60-cm apart each other. Within each pair, the two antennas are
very close to measure phase samples within the same period,
by avoiding the 2π -periodicity issue. RSSI values gathered by
all antennas are the input features together with phase sample
differences collected by each pair of antennas. All these data
are also gathered from the reference tags during an offline
calibration procedure with a grid step of 10 cm. The method
shown an average 2D positioning error of around 10 cm in
an indoor area of 6 m × 8 m for 10 tags. The error never
exceeded 14 cm and the algorithm outperforms the stand-alone
BP method and the SVR one.
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Skyvalakis et al. proposed a novel Direction-of-
Arrival (DoA) estimation and tag localization technique
based on the formation of ellipses in a bistatic RFID
setup, hence the name Elliptical DoA (EllDoA) [A2]. One
transmitting and two, three or four receiving antennas were
employed to determine the DoA, the 2D tag position, or
the 3D tag position, respectively. The experimental setup
has been realized with a Software Defined Radio (SDR)
emulating the reader. The EllDoA performed similarly to
the classical MUSIC algorithm in measuring the DoA, with
a mean absolute error of around 4◦-5◦ in 20 experiments.
Centimeter-level localization error was reached for both 2D
and 3D localization.

Megalou et al. proposed a novel real-time tracking
method [A3] to track the interests of RFID-tagged visitors
inside a museum. Two pairs of fixed reader antennas are
deployed in the scenario and phase differences are measured
for each antenna pair detecting the target tag. Then, the tag
position is obtained from the intersection of two hyperbolas.
The cross section of the hyperbolas is derived by a trained
neural network. Any knowledge of the tag initial position, nor
the trace followed is required. Experiments were conducted
inside a multipath-rich 6 m × 8m laboratory by considering
both a tag moving through a robot and a human. A mean error
under 0.5 m for the tag tracking has been reached for several
trajectories. The method computational complexity allows for
real-time applicability.

Yang et al. presented a 3D human-pose tracking system, i.e.,
Meta-Pose [A4]. It is based on the meta-learning framework
for greatly enhanced environmental adaptability. The system
is completely designed with off-the-shelf RFID hardware
and exploits Kinect-captured video data both for supervised
training and as ground truth. RFID data are collected, pre-
processed and then employed in a deep neural network.
Two different meta-learning algorithms were employed. In the
experimental campaign, three fixed antennas are deployed at
different positions in front of the user carrying on 12 tags.
The mean estimation error for different users and eight area
domains, where the subject performs several activities, is of
few centimeters.

In [A5], Chatzistefanou et al. presented a mobile hand-
held device composed by an UHF-RFID reader and an Inertial
Measurement Unit (IMU) to guide the user towards a specific
tag. The system has been developed within the “CultureID”
Project in the context of the Archaeological Museum of
Thessaloniki, Greece, to guide visitors in a kind of trea-
sure hunt, but it can be applied also for locating misplaced
items in retail. Any a priori knowledge of the environment
is required and a local processing is adopted for tag local-
ization. The proposed method leverages data measured by an
RFID reader, i.e., phase samples, and a 9 Degrees-of-Freedom
IMU. The latter is able to measure the device rotation-angle
on a plane parallel to the ground. The user is instructed to
perform three types of “commands” which allow to improve
distance and direction estimation of the target tag through
a Particle Filter (PF). In the experimental analysis, a mean
error of 6◦ was obtained for angle estimation, while the

distance error was less than 0.5 m after few PF iterations.
The computational time is small enough to enable real-time
tracking.

In [A6], Tzitzis et al. proposed a prototype method,
i.e., “PD-Loc”, for fast and accurate 3D localization of
RFID tagged items via a mobile robot. The latter per-
forms a Simultaneous Localization and Mapping (SLAM) of
the surrounding scenario by employing odometry data and
LIDAR (Laser Imaging Detection and Ranging) or RGBD-
CAMERA measurements. The robot self-localization allows
the creation of a synthetic aperture for each tag, thus
enabling SAR-based localization. Phase data collected from
each antenna are separately processed to determine the locus
around its trajectory where the tag may be located. Then, a
least square problem is formulated to determine the nearest
location from all loci, by solving an overdetermined system of
linear equations. Method performance has been demonstrated
through an experimental campaign in a laboratory scenario,
with a mobile robot carrying on four antennas for each side,
deployed at different heights. The mean localization error was
11 cm and 17 cm for 2D and 3D localization, respectively,
for robot straight-trajectories. It gets a little worse for non-
straight paths, with a mean localization error of 15 cm and
23 cm in 2D and 3D space, respectively. Moreover, for straight
paths, the PD-Loc method outperforms state-of-the-art meth-
ods such as Phase ReLock, SARFID, PSO-SAR method, while
similar performance can be observed with Phase ReLock for
non-straight trajectories.

Motroni et al. presented a UHF-RFID robotic system
for tagged-item inventory and localization [A7], constituted
by a multiple-antennas robot with wheeled rotary encoders.
Firstly, the robot reconstructs its trajectory through a sensor-
fusion among odometry data and RFID phase data from an
infrastructure of passive reference tags, then a multi-antenna
synthetic-aperture-radar (SAR) method is applied to localize
target tags. A Particle Swarm Optimization (PSO) is applied
to speed-up the tag-position estimation. An experimental cam-
paign conducted in an office environment is presented to
verify the system features and feasibility. The multi-antenna
sensor-fusion can reconstruct the robot trajectory with errors
comparable to those of a Laser Range Finder by preventing
the occurrence of detrimental drifts, typical of systems based
only on odometry. The use of multiple antennas was also
advantageous with respect to the single-antenna sensor-fusion
method. The 3D tag localization performance, by employing
the reader antenna trajectory measured through the multi-
antenna sensor-fusion method, exhibited an average error of
26 cm, in good agreement with performance of SAR-based
localization where the antenna trajectory is measured with an
LRF system.

Kammel et al. [A8] proposed a mobile-robot self-
localization system with centimeter precision by fusing RFID
localization results based on cost-effective, standard passive
UHF RFID technology with the robot odometry data. A mobile
robot is equipped with a multistatic UHF RFID system,
and several RFID tags serve as landmarks being arbitrarily
placed within the environment. Phase data are collected and
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to overcome the 2π -phase ambiguity issue, a novel iterative
multi-hypothesis Kalman filter is designed. A real-world sim-
ulation setup is developed with a mobile robot platform
composed by a commercial off-the-shelf (COTS) monostatic
reader and an eight-channel UHF RFID listener, both of which
are connected to a switch matrix. The sensor-fusion self-
localization method allowed to get a Root Mean Square Error
of 2.7 cm in open-plan office.

Generally speaking, tag localization implies tag identifica-
tion. Widespread detectability issues occur in all application
scenarios where numerous tags are deployed close to one
another. In [A9], the authors presented an interesting analysis
on the effect of retail store environment for tag identification
and localization in smart IoT stores. An extensive empiri-
cal study is performed to characterize the tag responsiveness
depending on the electromagnetic properties of the products,
their amount and relative position on the basket. The maximum
throughput mode guaranteed a reliable and stable reading pro-
cess for the considered scenarios with static and moving items
in the basket.

In closing, we hope this special issue is the first of many
in the explosive wireless motion capture and localization
field. The growing, multidisciplinary community housed by
IEEE Council on RFID continues to solicit new work in this
increasingly consequential area.

Finally, we would like to express our appreciation to all the
authors who contributed to this first IEEE JRFID Special Issue
on Motion Capture and Localization.
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RFID: Retail store performance,” IEEE J. Radio Freq. Identif., vol. 6,
no. 1, pp. 481–489, 2022.

Alice Buffi (Senior Member, IEEE) received the B.S. and M.S. (summa cum laude) degrees in
telecommunications engineering and the Ph.D. degree (Doctor Europaeus) in “Applied electro-
magnetism in electrical and biomedical engineering, electronics, smart sensors, nanotechnologies,”
from the University of Pisa, Pisa, Italy, in 2006, 2008, and 2012, respectively. Since 2012, she
has been with the University of Pisa, where she is currently an Associate Professor with the
Department of Energy, Systems, Territory and Construction Engineering. She has coauthored sev-
eral international journal papers and international conferences contributions, one European patent,
and one European patent application. Her current research topics include measurement methods
to locate static or moving items through radio frequency identification (RFID) systems operating
at the ultra-high-frequency band in Industry 4.0 scenarios. Besides, she has an interest in classifi-
cation methods for smart gates and smart storage systems and aging process in battery cells. She
was a recipient of the Best Paper Award at the IEEE RFID-TA 2019 International Conference and
the Young Scientist Award from the International Union of Radio Science, Commission B, in 2013

and 2016. She serves as an Associate Editor for the IEEE TRANSACTIONS ON INSTRUMENTATION AND MEASUREMENT and
the IEEE JOURNAL OF RADIO FREQUENCY IDENTIFICATION. She also serves as the Steering Committee Chair of the IEEE
JOURNAL OF RADIO FREQUENCY IDENTIFICATION and the Chair of the IEEE CRFID’s Technical Committee on Motion
Capture and Localization. She is a member of the IEEE Instrumentation and Measurement Society, the IEEE Antennas and
Propagation Society, and the IEEE Council on RFID.



384 IEEE JOURNAL OF RADIO FREQUENCY IDENTIFICATION, VOL. 6, 2022

Gregory D. Durgin (Senior Member, IEEE) received the B.S.E.E., M.S.E.E., and Ph.D. degrees
from Virginia Polytechnic Institute and State University in 1996, 1998, and 2000, respectively.
He joined the faculty of Georgia Tech’s School of Electrical and Computer Engineering in
Fall 2003, where he serves as a Professor. In 2001, he was awarded the Japanese Society for
the Promotion of Science Postdoctoral Fellowship and spent one year as a Visiting Researcher
with the Morinaga Laboratory, Osaka University. He authored Space-Time Wireless Channels
(2002), the first textbook in the field of space–time channel modeling which has influenced
multiple generations of commercial cellular technologies. He founded the Propagation Group
(http://www.propagation.gatech.edu), Georgia Tech, a research group that studies radiolocation,
radio measurement, RFID-related technology, and applied electromagnetics. He has received the
Best Paper Awards for articles coauthored in the IEEE TRANSACTIONS ON COMMUNICATIONS

(Stephen O. Rice Prize) in 1998, IEEE Microwave Magazine in 2014, and IEEE RFID Conference
in 2016, 2018, and 2019, as well as the Third Place 2020 Nokia Bell Labs Prize for Hyper-RFID:

A Revolution for the Future of RFID. He is a winner of the NSF CAREER Award as well as numerous teaching awards,
including the Class of 1940 Howard Ector Outstanding Classroom Teacher Award at Georgia Tech in 2007. He has served
on the editorial staff for IEEE RFID VIRTUAL JOURNAL, IEEE TRANSACTIONS ON WIRELESS COMMUNICATIONS, and
IEEE JOURNAL OF RADIO FREQUENCY IDENTIFICATION. He also serves as the President Elect for the IEEE Council of
RFID (CRFID). He served as an IEEE CRFID Distinguished Lecturer from 2015 to 2018, an IEEE CRFID VP of Conferences
from 2020 to 2021, and the general/executive chair of many IEEE conferences. His educational channel #profdurgin on YouTube
instructs viewers on engineering electromagnetics and RFID-related topics, having drawn over 10 000 subscribers and nearly
1 million views. He is a frequent consultant to industry, advising numerous multinational corporations on wireless technology.

Martin Vossiek (Fellow, IEEE) received the Ph.D. degree from Ruhr-Universität Bochum,
Bochum, Germany, in 1996. In 1996, he joined Siemens Corporate Technology, Munich, Germany,
where he was the Head of the Microwave Systems Group from 2000 to 2003. Since 2003, he has
been a Full Professor with Clausthal University, Clausthal-Zellerfeld, Germany. Since 2011, he
has been the Chair of the Institute of Microwaves and Photonics (LHFT), Friedrich–Alexander-
Universität Erlangen–Nürnberg, Erlangen, Germany. He has also authored or coauthored more
than 300 articles. His research has led to nearly 100 granted patents. His current research interests
include radar, transponder, RF identification, communication, and wireless locating systems. He
is a member of the German National Academy of Science and Engineering (acatech) and the
German Research Foundation (DFG) Review Board. He is also a member of the German IEEE
Microwave Theory and Techniques (MTT)/Antennas and Propagation Chapter Executive Board
and the IEEE MTT Technical Committees MTT-24 Microwave/mm-Wave Radar, Sensing, and
Array Systems; MTT-27 Connected and Autonomous Systems (as Founding Chair); and MTT-

29 Microwave Aerospace Systems. Additionally, he serves on the Advisory Board of the IEEE CRFID Technical Committee
on Motion Capture and Localization. He has received more than ten best paper prizes and several other awards. For example,
he was awarded the 2019 Microwave Application Award from the IEEE MTT Society for Pioneering Research in Wireless
Local Positioning Systems. He has been a member of organizing committees and technical program committees for many
international conferences, and he has served on the review boards of numerous technical journals. From 2013 to 2019, he was
an Associate Editor of the IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES.



<<
  /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


