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Guest Editorial
Special Issue on Software Defined
Networking for Internet of Things

HE TECHNOLOGY of Internet of Things (IoT) has been

gaining great popularity in recent years, as it provides an
effective and immediate bridge between the physical world
and the virtual objects in the cyber space, which can lead to
innovative applications and services with high efficiency and
productivity. However, IoT is just at the beginning stage of
a longer journey. In-depth research and development efforts on
systems, networks and architectures of IoT for efficient large-
scale deployments are still required to fill the gaps between
the current performance and service requirements, particularly
with the predicted importance of IoT in the upcoming years,
improved connectivity and communication among numerous
devices will become necessary and critical.

Software defined networking (SDN), which separates the
control and data planes of networking devices, offers excep-
tional flexibility in programmability and enormous potentials
for optimization of network resource usage. Thus, SDN is an
attractive technology to fill these gaps by enabling new ways
of IoT communications and services through simple, but smart,
open, and powerful networking devices and systems with adap-
tive and scalable functionalities. SDN-based IoT can provide
attractive solutions to address many challenges dealing with
the overwhelming service requests and data flows generated by
IoT devices, such as distributed collaborative heterogeneous
identification schemes, service virtualization and elasticity,
automated management, maintenance, and upgrades, and rapid
and seamless network resource optimization in response to
environment changes by scaling up (or down) services, and
so on. To address these challenges, we have planned this spe-
cial issue and hoped it could offer a venue where researchers
from both academia and industry can publish premier arti-
cles on the recent advances in SDN-IoT theory, techniques,
application and implementations.

In this special issue, we have received a total of 22 submis-
sions, and after rounds of careful reviews, we chose 8 papers
for publication. Among accepted submissions, the paper enti-
tled “A Software-Defined Surveillance System with Energy
Harvesting: Design and Performance Optimization” proposes
a work on optimization of sleep schedules in surveillance
systems where energy harvesting sensor nodes (EHSs) and
nonenergy harvesting sensor nodes (NHSs) coexist. In the
proposed surveillance system, a centralized controller which
illuminated from the concept of SDN collects the contextual
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information and determines the sleep schedules of EHSs and
NHSs on the basis of those information. For the purpose of
minimizing the number of active sensor nodes while providing
sufficient surveillance performance, the authors formulate the
whole process as a constraint Markov decision process prob-
lem and obtain its optimal policy by linear programming, and
finally the number of active sensor nodes can be reduced up
to 90% while providing the required level of target monitoring
probability.

An adaptive transmission architecture and approach is given
in the paper “Adaptive Transmission Optimization in SDN-
based Industrial Internet of Things with Edge Computing.”
As opposed to the present works which could not handle
the increasing requirement for exchange of data with differ-
ent delay flows among different smart devices, in their work,
a clustered data transmission framework involved with SDN
and edge computing is adopted. The SDN-driven architecture
for IoT in the context of edge computing could facilitate the
management of limited communication resources. To adapt
data flows with different time consumption demands, an opti-
mum routing is selected from the candidate path set by
employing the path difference degree. The coarse-grained and
the fine-grained strategy are combined aiming to establish an
effective transmission path by an adaptive power method and
thus obtain low latency.

The paper entitled “PRSFC-IoT: A Performance and
Resource Aware Orchestration System of Service Function
Chaining for Internet of Things” uses the service function
chaining (SFC) service which is a typical and successful
case of SDN and network function virtualization to define
a sequence of heterogeneous virtual network function instance
for processing the massive data flows which belong to users’
applications flexibly. These service chains can make the ser-
vice network of IoT more efficient, more scalable and more
economical. Particularly, the authors formulate the problem
of performance and resource aware SFC orchestration with
an optimization model, and give an approximation optimiza-
tion algorithm to achieve the guarantees of deadline and
packet rate while avoiding resource idleness. They also build
a prototype system named PRSFC-IoT upon OpenStack for
online SFC orchestration, and this prototype demonstrates
its significant advantages against the existing greedy based
solution.

Aiming at evaluating the security level of Cloud-IoT (cloud
and IoT), the authors of the paper entitled “A Software
Defined Network-Based Security Assessment Framework for
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CloudIoT” develop an end-to-end security assessment frame-
work based on SDN. Specially, in order to simplify the
network controls and focus on the analysis about the data flow
through CloudloT, they develop a three-layer framework by
integrating SDN and CloudloT, which consists of 23 differ-
ent indicators to describe its security features. Depending on
these indicators, interviews from industry and academic can
effectively evaluate the security level of Cloud-IoT, and thus
facilitating the selection of Cloud-IoT.

The security problem is also addressed in the paper entitled
“TNGuard: Securing IoT Oriented Tenant Networks Based on
SDN,” where the infrastructures allocated to a certain ten-
ant is called a tenant network (TN). While the integration
of IoT with the technology of SDN and cloud computing
provides a more flexible network, it also brings problems
such as security uncertainty the traditional security equipment
could not handle. The most important unfathomed problem
lies in that the work flow inside TNs should not be affected
by a privileged administrator (namely cloud administrator).
To this end, the authors adopt a modular design method-
ology and present a platform-independent concretization of
the TN abstraction (dubbed TNGuard), which isolates the
system components into three kinds of zones: 1) the cloud
controller zone; 2) the cloud administrator zone; and 3) the
tenant administrator zone. A prototype of TNGuard in the Xen
using the Ryu SDN controller is implemented and the cor-
responding experiments demonstrate its small performance
overhead.

The authors of the paper entitled “Software Defined
Networking for Energy Harvesting Internet of Things” exploit
SDN to simplify and optimize network management in the
energy harvesting IoT, of which the network lifetime has
the potential to be prolonged, and they name this struc-
ture as software defined energy harvesting IoT (SEANET).
In SEANET, the data plane, energy plane and control plane
are decoupled, aiming to jointly optimize control of the
data flows and bi-directional energy flows. Besides, another
two main contributions are put forward to replenish the
structure.

1) For secure communications (i.e., reduce packet loss),
the multiweighted subject logic is leveraged to evaluate
reputation values of nodes, and then data packets are
relayed among the nodes with higher reputation values
and sufficient energy.

2) Toward flexible energy scheduling, a Nash bargain-
ing game is formulated to solve the benefit allocation
problem for energy trading. Eventual numerical results
indicate that SEANET could improve data traffic by
reducing packet loss, optimize energy utilization and
save energy.

The privacy issue in SDN-based mobile healthcare
social networks are investigated in the paper entitled
“Toward Privacy-Preserving Symptoms Matching in SDN-
Based Mobile Healthcare Social Networks.” Certainly, with
the help of SDN architecture, the flexibility and performance
of data flows between smartphones and healthcare center
can be improved. However, a major challenge is how to
achieve privacy-preserving (refer to privacy-protected, efficient
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and time-saving) symptom matching process before establish-
ing social interaction with other patients in MHSNs. Thus,
the authors propose blind signature-based privacy-preserving
symptom matching schemes for SDN-based MHSNs. In such
scheme, both the coarse-grained matching (using the Bloom
filter to achieve the efficient matching) and fine-grained match-
ing (using the similarity degree of two users) are taken without
any trusted third party, and the RSA-based blind signature
are employed for privacy protection. The security, perfor-
mance analysis and the practical implementation demonstrate
the feasibility of this scheme.

The last paper entitled “Traffic Load Minimization in
Software Defined Wireless Sensor Networks” combines the
SDN with wireless sensor networks to handle the tradi-
tional routing problem by decoupling the control plane from
the data plane and achieve traffic load minimization (TLM).
However, the limited routing strategy in SDWSNs imposes
a great challenge in fulfilling the minimum traffic load.
Therefore, the authors adopt several steps to cope with that
challenge.

1) Formulate the objective function of TLM problem and
the constraints of the load of sensor nodes, and then
analyze the similarities of packets between source and
relay sensor nodes.

2) Use the Levenberg—Marquardt algorithm to solve the
formulated TLM problem.

3) Propose the flow splitting optimization (FSO) algorithm
to find an optimal routing path from source sensor node
to sink node, and ensure the traffic load of SDWSNSs is
minimum.

After the above procedures, FSO algorithm shows that it could
achieve less redundant packet transmissions and higher packet
delivery ratio in simulation results.

To conclude, we are very grateful to all the authors for their
valuable contributions to this SI, and to all the reviewers for
their timely and rigorous reviews. In addition, we would like to
take this opportunity to thank the Editors-in-Chief of the jour-
nal for their help in the whole publication process. We expect
that this Special Issue can help both industry and academic
research communities better understand the recent advances
and potential research directions on the topic of “Software
Defined Networking for Internet of Things.”

XIAOFEI WANG, Lead Guest Editor

Department of Computer Science and Technology
Tianjin University

Tianjin 300350, China

ZHENGGUO SHENG, Guest Editor
Department of Engineering and Design
University of Sussex

Brighton BN1 9RH, U.K.

HUADONG MA, Guest Editor

School of Computer Science

Beijing University of Posts and Telecommunications
Beijing 100876, China



IEEE INTERNET OF THINGS JOURNAL, VOL. 5, NO. 3, JUNE 2018 1349

VICTOR C. M. LEUNG, Guest Editor ABBAS JAMALIPOUR, Guest Editor

Department of Electrical and Computer Engineering School of Electrical and Information Engineering
University of British Columbia University of Sydney

Vancouver, BC V6T 1Z4, Canada Sydney, NSW 2006, Australia

Xiaofei Wang (GS’12-M’13-SM’18) received the B.S. degree from the Department of Computer
Science and Technology, Huazhong University of Science and Technology, Wuhan, China, in
2005, and the M.S. and Ph.D. degrees from the School of Computer Science and Engineering,
Seoul National University, Seoul, South Korea, in 2008 and 2013, respectively

He is currently a Professor with the Tianjin Key Laboratory of Advanced Networking, School of
Computer Science and Technology, Tianjin University, Tianjin, China. He has participated in Korea
and Canada national research projects focusing on future Internet and wireless networking systems,
e.g., the NESRC 5G SIRAS Project, KCA NDN Caching and Routing Project, and NAP of KRCF
Future Internet Project, etc. His current research interests include edge computing, fog comput-
ing, social-aware multimedia service, and cooperative caching and offloading. He has authored
or co-authored over 60 technical papers in IEEE TRANSACTIONS ON COMMUNICATIONS,
IEEE Wireless Communications, the IEEE TRANSACTIONS ON MULTIMEDIA, the IEEE
TRANSACTIONS ON WIRELESS COMMUNICATIONS, ICC, and INFOCOM.

Prof. Wang was a recipient of the Scholarship for Excellent Foreign Students in IT Field by NIPA, Korea Government, from
2008 to 2014 and also the Global Outstanding Chinese Ph.D. Student Award by the Ministry of Education of China in 2012.

Zhengguo Sheng (GS’07-M’07-SM’18) received the B.Sc. degree from the University of
Electronic Science and Technology of China, Chengdu, China, in 2006, and the M.S. and Ph.D.
degrees (with distinction) from Imperial College London, London, U.K., in 2011 and 2007, respec-
tively.

He has been a Lecturer with the Department of Engineering and Design, University of Sussex,
Brighton, U.K., since 2015. From 2013 to 2014, he was a Research Associate with the Department
of Electrical and Computer Engineering, University of British Columbia, Vancouver, BC, Canada.
From 2011 to 2013, he was with France Telecom Orange Labs, Paris, France, as the Senior
Researcher and a Project Manager of M2M/IoT. In 2009, he was a Research Intern with the
IBM T. J. Watson Research Center, Yorktown Heights, NY, USA, and the U.S. Army Research
Labs, Adelphi, MD, USA. He has authored or co-authored over 60 journal and conference papers,
2 books, 1 patent, and 2 standards contribution in OneM2M and OMA LWM2M. His current
research interests include Internet-of-Things, connected vehicles, and cloud/edge computing.

Dr. Sheng has served as a Co-Editor-in-Chief for the International Journal of Vehicular Telematics and Infotainment Systems,
a Technical Committee member for Elsevier COMCOM; an Editorial Board member of the IEEE/VTS connected vehicle ini-
tiative; a member of IoT Standardization Research Groups, IEEE ComSoc Communities, the Organizing Committees for
HPCC’15, CloudCom’15, and WiVeC’14, and the Technical Program Committees for Globecom’15, SUMS’15, CSCN’15, and
VTC Fall’14. He has also served as the Technical Reviewer for the IEEE TRANSACTIONS ON COMMUNICATIONS, IEEE
TRANSACTIONS ON WIRELESS COMMUNICATIONS, and the IEEE TRANSACTIONS ON VEHICULAR TECHNOLOGY.

Huadong Ma (M’99-SM’16) received the Ph.D. degree in computer science from the Institute
of Computing Technology, Chinese Academy of Sciences, Beijing, China, in 1995.

He is a Chang Jiang Scholar Professor, the Director of the Beijing Key Laboratory of Intelligent
Telecommunications Software and Multimedia, and the Executive Dean of the Institute of Network
Technology, Beijing University of Posts and Telecommunications, Beijing. From 1999 to 2000,
he held a visiting position with the Department of Electrical Engineering and Computer Science,
University of Michigan, Ann Arbor, MI, USA. His current research interests include multimedia
system and networking, sensor networks, and Internet of Things. He has authored or co-authored
over 200 papers and 4 books in the above areas.

Prof. Ma was a recipient of the Best Paper Award, as a co-author, in IEEE ICPADS2010 and
the Best Student Paper Award in IEEE ICME2016 and the National Funds for Distinguished
Young Scientists in 2009. He is an Editorial Board member of the IEEE TRANSACTIONS ON
MULTIMEDIA, ACM Transactions on Internet of Things, and Multimedia Tools and Applications. He serves as the Chair for
ACM SIGMOBILE China.




1350 IEEE INTERNET OF THINGS JOURNAL, VOL. 5, NO. 3, JUNE 2018

Victor C. M. Leung (S’75-M’79-SM’97-F’03) is a Professor of electrical and computer engi-
neering and the Holder of the TELUS Mobility Research Chair with the University of British
Columbia (UBC), Vancouver, BC, Canada. He had spent six years in industry, involved with
research and development as a Satellite Systems Specialist with MPR Teltech Ltd., Burnaby, BC,
Canada. He has contributed over 1100 technical papers in journals and conferences, as well as
40 book chapters and 14 book titles in the areas of wireless networks and mobile systems.

Dr. Leung is a Fellow of the Royal Society of Canada, the Canadian Academy of Engineering,
and the Engineering Institute of Canada. He was a recipient of the 2011 UBC Killam
Research Prize, the IEEE Vancouver Section Centennial Award, the 2017 Canadian Award for
Telecommunications Research, the 2017 IEEE ComSoc Fred W. Ellersick Prize, and the 2017
IEEE Systems Journal Best Paper Award for his co-authored papers. He was a Distinguished
Lecturer of the IEEE Communications Society. He is serving on the Editorial Boards of the IEEE
TRANSACTIONS ON GREEN COMMUNICATIONS AND NETWORKING, the IEEE TRANSACTIONS ON CLOUD COMPUTING,
IEEE ACCESS, and several other journals. He has contributed to the Organizing and Technical Program Committees of numer-
ous conferences. He served on the Editorial Boards of the IEEE JOURNAL ON SELECTED AREAS IN COMMUNICATIONS,
IEEE WIRELESS COMMUNICATIONS LETTERS, the IEEE TRANSACTIONS ON WIRELESS COMMUNICATIONS, the IEEE
TRANSACTIONS ON VEHICULAR TECHNOLOGY, and the IEEE TRANSACTIONS ON COMPUTERS.

Abbas Jamalipour (S’86—-M’91-SM’00-F’07) received the Ph.D. degree in electrical engineering
from Nagoya University, Nagoya, Japan.

He is the Head School and a Professor of the Ubiquitous Mobile Networking, University of
Sydney, Sydney, NSW, Australia. He has authored 6 technical books, 11 book chapters, over
450 technical papers, and 5 patents, all in the area of wireless communications.

Dr. Jamalipour was a recipient of a number of prestigious awards, such as the 2016 IEEE
ComSoc Distinguished Technical Achievement Award in Communications Switching and Routing,
the 2010 IEEE ComSoc Harold Sobol Award, and the 2006 IEEE ComSoc Best Tutorial
Paper Award. He was the Editor-in-Chief of the IEEE TRANSACTIONS ON WIRELESS
COMMUNICATIONS from 2006 to 2008, the Vice President—Conferences from 2012 to 2013,
and a member of the Board of Governors of the IEEE Communications Society. He has been
an Editor for several journals. He was the General Chair or the Technical Program Chair for
a number of conferences, including IEEE ICC, GLOBECOM, WCNC, and PIMRC. He was an elected member of the Board
of Governors from 2014 to 2016 and from 2017 to 2019, Executive Vice-President, Chair of Fellow Evaluation Committee,
and the Editor-in-Chief of the Mobile World, IEEE Vehicular Technology Society. He is a Fellow of the Institute of Electrical,
Information, and Communication Engineers and the Institution of Engineers Australia, an ACM Professional Member, and an
IEEE Distinguished Lecturer.




	Biographies
	Xiaofei Wang
	Zhengguo Sheng
	Huadong Ma
	Victor C. M. Leung
	Abbas Jamalipour



<<
  /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
    /ZapfChancery-MediumItalic
    /ZapfDingBats
    /ZapfDingbatsITCbyBT-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /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 true
  /GrayImageDownsampleType /Bicubic
  /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 true
  /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


