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Guest Editorial
Special Issue on IEEE RFID 2020 Conference

ERHAPS more than anything, our digital connectedness

was made evident during these recent years. In what
became a historic first ever all-virtual meeting for the annual
IEEE RFID conference, in October of 2020 researchers and
practitioners from across the globe met in a virtual space to
discuss how to bridge the physical and the digital. As RFID
technology continues to mature and evolve, we are beginning
to see how RFID systems can integrate with IoT infrastructure
and meet the growing demand for crossing the physical/digital
divide.

RFID technology itself, broadly encompasses many fields.
As this technology marches onwards towards its theoretical
limits, there remains need for antenna designs, chip designs,
microwave techniques, communications systems, protocols,
embedded controllers, systems integrators and much more. In
recognition of this broad scope, the IEEE Council on RFID
(CRFID) works with its fifteen IEEE member societies to
support ongoing research efforts for RFID and RFID-related
systems. With the Journal of Radio Frequency Identification
(JRFID) serving as a premiere publication venue, and the
ongoing formation of Technical Communities and working
groups, there remains a bright future for RFID systems.

Since the launch of the IEEE JRFID in 2017, each year
the journal features a special issue that presents extended
versions of articles that were featured in that year’s RFID con-
ference. The eight papers in this issue are extended versions
of those featured in the IEEE RFID 2020 conference that took
place virtually October 5-9, 2020. While originally sched-
uled for May 2020, many authors took advantage of a second
round of submissions that opened that summer. The papers
in this issue are written by researchers from six countries:
Austria, Brazil, Japan, New Zealand, the United Kingdom
and the USA. The topics range from antenna design, mobile
robotic platforms, NFC testbeds, energy harvesting circuits,
and localization estimation.

In [A1], Wan et al. present a testbed for retail stores where
many items may be tagged. When many tags are present, tra-
ditional algorithms begin to fail due to the congestion. The
paper describes a motion detection algorithm, based on phase
and RSSI, to separate the moving tags—and their associ-
ated items—from the stationary tags. The results are certainly
of interest to anyone looking to integrate RFID tags and
technology into a densely populated retail environment.

In [A2], Erb et al. tackle the issue of near-field RFID
technology interoperability. Their solution lowers the barrier
for interoperability testing and provides richer results beyond
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a binary pass/fail. With this system it is possible to debug
entire communication exchanges and examine how various
variables affect performance. Their modular framework will
certainly aid NFC developers in their efforts and encourage
others to take a closer look at this area and continue expanding
interoperability testing.

In [A3], Mitsugi and Kawakita use commodity hardware in
the form of softare defined radios (SDRs) to perform simulta-
neous inventory of UHF RFID tags as well as angle of arrival
(AoA) estimation. While typical AoA systems require a large
amount of hardware and synchronization, the authors are able
to instead switch combinations of receiving antennas within
the SDR systems in order to calibrate and perform phase
cancellation. Using their SDRs, Gen2 inventory rounds are
performed while achieving less than three degree phase offset
error.

In [A4], Parthiban designs a UHF antenna intended to oper-
ate in doorway portal applications. The antenna can operate
from the corners of the doorway and is beem-steerable through
phase-delay of the array elements. This antenna is designed to
be small and unobtrusive and works within the constraints of
the European bands in the 865-868 MHz spectrum.

In [AS], Cantalice et al. revisit the power harvesting cir-
cuit for a near-field RFID transponder. Using feedback loops
and a PWM circuit, their work shows an increase in avail-
able power to device as well as read range. Not only was this
simulated, but also experimentally verified with a fabricated
chip in a 180 nm CMOS process. For magnetically coupled
transponders, this is an important improvement.

In [A6], Qi et al. continue their work showing new uses
for a seemingly forgotten technology: tunnel diodes. Not only
can tunneling tags yield a higher operating range compared to
traditional RFID tags, this paper shows that even in non-line
of sight scenarios tunneling tags still outperform their coun-
terparts while simultaneously offering an improved location
estimation accuracy using phase-based positioning.

In [A7], Liu et al. present a localization method for a
mobile robotic platform. This system exploits reference tags
with known locations to enable the robot to estimate its posi-
tion. This is achieved by an inverse synthetic aperture radar
method in which the robot uses the phase from the reference
tags to update its trajectory. Using their technique, the authors
show their robotic platform can navigate with an improved
localization accuracy over the state of the art.

In [A8], Sun looks at the issue of security for an RFID
tag. Instead of focusing on cryptography and data encryp-
tion, this work makes it possible to completely block a tag
from being read at a reader. This is achieved by using a relay
that is capable of analyzing the signals it receives, and then
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transmits its own signal to the reader that effectively cancels
the tag’s responses. However, the system could instead choose
to boost the signal (via constructive interference) at the reader,
increasing the tag’s effective read range.

These papers represent a sample of the variety of papers
presented at the RFID conference: from near-field systems,
to UHF antenna design, to security measures, and localiza-
tion. We have seen how important the digital side of our
lives has become, and RFID will continue to grow, evolve
and work to bridge the physical and the digital. The new
ideas and challenges this growth brings is welcome by those
who research and explore the technology surrounding RFID
systems.

APPENDIX: RELATED ARTICLES

[A1] C.-Y. Wan, C. Tanriover, and R. C. Shah, “Utilizing RFID tag motion
detection in high tag density environments for customer browsing
insights,” IEEE J. Radio Freq. Identif., vol. 5, no. 4, pp. 345-356,
Dec. 2021.

[A2] M. Erb, C. Steger, M. Troyer, and J. Preishuber-Pflugl, “A framework
for automated NFC interoperability test systems,” IEEE J. Radio Freq.
Identif., vol. 5, no. 4, pp. 357-367, Dec. 2021.

[A3] J. Mitsugi and Y. Kawakita, “Simultaneous Gen2 inventory and angle
of arrival measurement of backscatter signals with multiple commod-
ity SDRs,” IEEE J. Radio Freq. Identif., vol. 5, no. 4, pp. 368-377,
Dec. 2021.

[A4] P. Parthiban, “Right-angled V-shaped conformal dual-patch antenna
array for RAIN RFID doorway portals,” IEEE J. Radio Freq. Identif.,
vol. 5, no. 4, pp. 378-386, Dec. 2021.

[A5] R. Cantalice, F. P. A. Cortes, E. Fabris, S. B. Ferreira, and H. Klimach,
“Two-feedback loop shunt regulator based on PWM RF power detector
aiming RFID applications,” IEEE J. Radio Freq. Identif., vol. 5, no. 4,
pp- 387-396, Dec. 2021.

[A6] C. Qi, F. Amato, B. Kihei, and G. D. Durgin, “Fine-scale phase-based
ranging through walls and obstructions using tunneling RFID tags,”
IEEE J. Radio Freq. Identif., vol. 5, no. 4, pp. 397-406, Dec. 2021.

[A7] Z.Liu, Z. Fu, T. Li, I. H. White, R. V. Penty, and M. Crisp, “An ISAR-
SAR based method for indoor localization using passive UHF RFID
system with mobile robotic platform,” IEEE J. Radio Freq. Ildentif.,
vol. 5, no. 4, pp. 407-416, Dec. 2021.

[A8] W. Sun, “Destructive and constructive full duplex relaying for com-
modity RFID system,” IEEE J. Radio Freq. Identif., vol. 5, no. 4,
pp. 417426, Dec. 2021.

STEWART J. THOMAS

Department of Electrical and Computer Engineering
Bucknell University

Lewisburg, PA 17837 USA

(e-mail: sjt015@bucknell.edu)

RAHUL BHATTACHARY YA

Auto-ID Labs

Massachusetts Institute of Technology
Cambridge, MA 02139 USA

(e-mail: rahul_b@mit.edu)

Stewart J. Thomas received the B.S. and M.Eng. degrees in electrical engineering from the
University of Louisville, Louisville, KY, USA, and the Ph.D. degree in electrical and computer
engineering from Duke University, Durham, NC, USA. He is currently an Assistant Professor
with the Department of Electrical and Computer Engineering, Bucknell University, Lewisburg,
PA, USA, where his research investigates wireless power transfer and the intersection of RFID
and IoT systems. He has authored numerous technical peer-reviewed publications in the field of
RFID and is a Guest Editor of the IEEE JOURNAL OF RADIO FREQUENCY IDENTIFICATION.
He has been a member of the IEEE RFID Conference Organizing Committee since 2014, served
as the Technical Program Chair for RFID 2020, and is currently serving as the Executive Chair
for IEEE RFID 2022.

Rahul Bhattacharyya received the Ph.D. degree in systems engineering from the Massachusetts
Institute of Technology (MIT), Cambridge, MA, USA, in 2012. He is currently the Associate
Director of the Auto-ID Labs, MIT, where his research encompasses the development and inte-
gration of technologies that form the framework for the Internet of Things. He has authored
over 35 technical peer-reviewed publications. He was the recipient of the 2020 IEEE SENSORS
JOURNAL and the 2015 IEEE RFID-TA Conference Best Paper Award. He is currently serving as
the Associate Editor for the IEEE JOURNAL OF RADIO FREQUENCY IDENTIFICATION. He has
also served as the TPC Chair for IEEE RFID 2018-2019 and the 4th International Conference on
the Internet of Things 2014 at MIT. He also served as the Guest Editor for a special issue on the
Internet of Things for the IEEE TRANSACTIONS ON AUTOMOTIVE SCIENCE AND ENGINEERING.




<<
  /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


