IEEE SENSORS JOURNAL

The IEEE SENSORS JOURNAL is published by the IEEE Sensors Council, which is sponsored by 26 IEEE societies (see the inside back cover). For
membership and subscription information and pricing, please visit https://www.ieee.org/membership-catalog. Member copies of Transactions/Journals are for

personal use only.

Editor-in-Chief
(2024-present)

ZEYNEP CELIK

Electrical Engineering Department
University of Texas at Arlington
Arlington, TX 76019 USA

Associate Editors-in-Chief Sensor Systems I i Mech 1 & M
MARCO JOSE DA SILVA Topical Editor Sensors
Johannes Kepler University Linz MEHMET YUCE Topical Editor
Austria Monash Univ. PAUL C.-P. CHAO

CARLOS RUIZ ZAMARRENO
Public University of Navarra,

Past Editor-in-Chief
(2018-2024)

SANDRO CARRARA
Biomedical Circuits & Systems
Ecole Polytechnique Fédérale
de Lausanne (EPFL)

Victoria, Australia

Past Editor-in-Chief
(2011-2018)

KRIKOR B. OZANYAN
Photonic Sensors and Systems
Univ. of Manchester

Sch. Elect. & Electron. Eng.
Lausanne, CH-1015 Switzerland ~ Manchester, M13 9PL U.K.

(2009-2011)

EVGENY KATZ

& Biomolecular Sci.
Clarkson Univ.

2025 Editorial Board

Hsinchu, Taiwan

National Chiao Tung Univ.

Topical Editor
TARIKUL ISLAM
Jamia Millia Islamia

Fiber Optic Sensors/

Past Editor-in-Chief

Colloid Science Chemistry

Sensor Phenomena and Modelling

New Delhi 110025, India

Past Editor-in-Chief
(2003-2009)

H. TROY NAGLE

NC State Univ.
Raleigh, NC 27695-7115 USA

Potsdam, NY 13699 USA

and System Networks
Topical Editor
CHANG-HEE WON
Temple University, USA
Topical Editor-at-Large

. Sensor Applications Y
Spain Topical Editors Chemical & Biosensors Ifl‘tegratod Optical Sensors JOHN R. VIG
L N " . Topical Editor Consultant
Radiation Sensors PAI-YEN CHEN Sensor Materials MINGHONG YANG 33 ks Mill Rdl
Topical Editor Univ. of Illinois Chicago, USA  Topical Editor Bucks Mill Rd,

CHENG-TA CHIANG
National Chia-Yi University
Chiayi City, Taiwan

MAINAK ADHIKARI

Indian Inst. of Science
Education and Research, India

BARBARA ADINOLFI

Inst. of Applied Physics, Italy

MOHAMMED JALAL AHAMED

Univ. of Windsor, Canada

MAHMOUD ALMASRI

Univ. of Missouri, USA

IBRAHEEM AL-NAIB

King Fahd Univ. of Petroleum
and Minerals, Saudi Arabia

VANITA ARORA

SS Automation Solutions Private Limited,

India
MOHSEN ASADNIA
Macquarie Univ., Australia
VARUN BAJAJ
PDPM Indian Inst. of Informauon
Technology Dem%)n and
Manufacturing Jabalpur, India
GIUSEPPE BARILLARO
Univ. of Pisa, Italy
SHARMISTHA BADRA
McGill Univ., Canada
PARTHA BHATTACHARY YA
Indian Inst. of Engineering
Science and Technology, India
RAHUL BHATTACHARY YA
MIT Auto-ID Labs, USA
KARABI BISWAS

Indian Inst. of Technology Kharagpur, India

HUNG CAO
Univ. of California Irvine, USA
LINGA REDDY CENKERAMADDI
Univ. of Agder, Norway
CHINMAY CHAKRABORTY
Kalinga Inst. of Industrial
Tec nology (KIIT), India
LIANG-B1 CHEN
National Penghu Univ. of Science
and Technology, Taiwan
YUEJIAN CHEN
Univ. of Manitoba, Canada
ZHENGHUA CHEN
Inst. lor Infocomm Research (I2R),
‘AR, Singapore
HUANYU (LARRY) CHENG
The Pennsylvania State Univ., USA
XU CHENG
Tianjin Univ. of Technology, China
BHSKAR CHOUBEY
Universitat Siegen
Naturwissenschaftlich-Technische
Fakultat, Germany
JOAO PAULO J. DA 'CO!
Hamm-Lippstadt Univ. of Apphed
Sciences, Germany
gINGSONo Cur
ew Mexico Inst. of Mining and
Technology, USA
WALTENEGUS DARGIE
TU Dresden, Germany
EGIDIO DE BENEDETTO
Univ. of Naples Federico II, Italy
FLORENC DEMROZI
Univ. of Stavanger, Norway
SAAKSHI DHANEKAR
Indian Inst. of Technology Jodhpur, India
DWIVEDI
Madan Mohan Malaviya Univ.
of Technology, India
AMIR EBRAHIMI
RMIT Uniyv., Australia
WEILEUN FANG
National Tsing Hua Univ., Taiwan

Umv of Applied Sciences and
Art Dortmund, Germany
KE FENG
National Univ. of Singapore, Singapore
FRANCESCO FIORANELLI

Delft Univ. of Technology, The Netherlands

GIANCARLO FORTINO
Universita della Calabria, Italy
HAILING FU
Beijing Inst. of Technology, China
BIN GAO
Univ. of Electronic Science

and Technology of China, China

MARYAM SHOJAEI BAGHINI
Indian Institute of Technology
Bombay, India

Brescia, Italy

JOSEPH GEETHU
TU Delft, Netherlands
BOBY GEORGE
Indian Inst. of Technology
Madras, India
SANKET GOEL
BITS-Pilani, India
VINAY CHAKRAVARTHI GOGINENI
NTNU-Trondheim, Norway
CHINTHAKA P. GOONERATNE
Indian Inst. of Technology, Madras, India
BENOIT GOSSELIN
Université Laval, Canada
FUQIANG GU
Chongging Univ., China
PRASANTA KUMAR GUF
Indian Inst. of Technology (IIT)
- Kharagpur, India
SHISHENG GUO
Univ. of Electronic Science
and Technology, China
HAMIDA HALLIL
Uniy. ot Bordeaux, France
TE HAN
Beijing Inst. of Technology, China
DONGS0O HAR
KAIST, Korea
CHUAN HU
Shanghai Jiao Tong Univ., China
XUEHAO HU
University of Mons, Belgium
CHENG-SHENG (JASON) HUANG
National Chiao Tung Univ., Taiwan
XINTAO HUAN
Beijing Inst. ot Technology, China
WEI-CHEN HUANG
National Yang Ming Chiao Tung
Univ., Taiwan
YULONG HUANG
Harbin Egmeermg Univ., China
CHUNG-CHIH (FRANK) HUNG
National Yang Ming Chiao Tung
Univ., Taiwan
AGOSTINO [ADICICCO
Univ. of Naples Parthenope, Italy
MUHAMMAD ALI JAMSHED
Univ. of Glasgow,
ABHISHEK KUMAR JHA
Gdansk Univ. of Technology, Poland
RAJAN JHA
Indian Inst. of Technology (IIT)
Bhubaneswar, India
BOWEN J1
Northwestern Polytechnical Univ., China
YUCHEN JIANG
Harbin Inst. of Technology, China
HAORAN JIN
Zhejiang Univ., China
DEEPAK JOSHI
Indian Inst. of Technology (IIT)
Delhi, India
SUNGYONG JUNG
South Dakota State Univ., USA
SHAKEB AHMAD KHAN
Jamia Millia Islamia (JMI), India
URESHI KHURRAM
ing Fahd Univ. of Petroleum & Minerals,
Saudi Arabia
YOUNGWOOK KIMm
Sogang Univ., South Korea
JURGEN KOSEL
King Abdullah Univ. of
Science and Technology,
Saudi Arabia
AJAY KOTTAPALLI
Rijksuniversiteit Groningen
aculteit voor Wiskunde en
Natuurwetenschappen, Netherlands
RICHARD T. KOUZES
Pacific Northwest National
Laboratory, USA
G1s KRIJNEN
Univ. of Twente, Netherlands
MAHESH KUMAR
Indian Inst. of Technology, India
CHIMAN KWAN
Johns Hopkins Univ., USA
NAGESWARA LALAM
US Department of Energy, USA
ARNALDO G. LEAL JUNIOR
Universidade Federal do Espirito
Santo, Brazil

Senior Director, Publishing Operations:
KEVIN LISANKIE

Director, Editorial Services:

CAMILLA BARATTO
National Institute
of Optics (INO)

Topical Editors

Wuhan University of Technology, China
Sensor Data Processing

PIERLUIGI SALVO ROSSI
Norwegian University of

Colts Neck, NJ 07722 USA

Science and Technology, Norway

DONG WANG

Shanghai Jiao Tong University, China

CHING-HUNG LEE X
National Yang Ming Chiao Tung Univ.,
Taiwan
HSIN-YING LEE X
Na_}lonal Cheng Kung Univ.,
ai

'wal
HUANG CHEN LEE
Nauondl Chung Cheng Univ.,

'wan
JEONG BONG[SJB) LEE
Baylor Univ.

SANG-SEOK LEE

Tottori Univ., Japan

SEONGWOOK LEE

Chung-Ang Univ., Republic of Korea
YUN-JU LEE

National Tsing Hua Univ., Taiwan
JUAN ANTONIO LENERO BARDALLO
Univ. of Seville, Spain

GUOFA LI

Chon%qmg Univ., China

NANLI

Xidian Univ., China
ILIANG LI
eorgtiMason Univ., USA

ggncultural Uniy., China

SHENG-SHIAN LT

National Tsing Hua Univ.,
Taiwan

o LI, -
Umvemly of Cincinnati, USA
WEIHUA LI
South China Univ. of Technology,

Macquarie Univ., Australia

YONGBO LI X .
Northwestern Polytechnical Univ., China
YONGIIA LI

Infineon Austria, Austria
ZENGKE L
China Univ. of Mining and
Technology, China
YU-TE LIAO
National Yang Ming Chiao Tung Univ.,
aiwan
CHIH-TING LIN
National Taiwan Univ., Taiwan
HSIEN-I LIN
National Yang Ming Chiao
Tung Univ., Taiwan
YU-CHENG LIN
National Cheng Kung Univ.,
Taiwan
DATONG LI1u
Harbin Inst. ot Technology, China
LIANSHENG LI1U,
Harbin Institute of
Technology, China
HUAN LIU
China Univ. of Geosciences, China
YI1-HUNG LIU
National Yang Ming Chiao Tung
Univ., Taiwan
ZHILIANG LIU
Univ. of Electronic Science
and Technology of China, China
SILIANG LU
Anhui Univ., China
GUOMING MA
North China Electric Power Univ., China
JAIME LLORET MAURI
Universitat Politecnica de Valencia, Spain
YONGHAO MIAO
Beihang Univ., China
REZA MALEKIAN
Malmé Univ,, Sweden
NIRUPAMA MAND:
Indian Inst. of Technology (ISM)
Dhanbad, India
ENGIN MASAZADE
Marmara Univ., Turkey
HAIGEN MIN
“an Univ., China
RUI MIN
Beijing Normal Univ., China
SATYENDRA KUMAR MISHRA
SRCOM CTTC, Spain
ATEF MOHAMED
United Arab Emirates Univ.,
United Arab Emirates
ROSARIO MORELLO
Univ. Mediterranea of
Reggio Calabria, Italy

IEEE Publishing Operations

SHAIBAL MUKHERIJEE
Indian Inst. of Technology
Indore, India
RAVIBABU MULAVEESALA
Indian Inst. of Technology Ropar, India
ANINDYA NAG
Technische Univ. Dresden, Germany
ZAHRA NASIRI-GHEIDARI
Sharif IEIva Technology, Iran
ING

niv. of Technology Sydney, Australia
DANILO ORLANDO
Univ. degli Studi di Pisa, Italy
XIAOFANG PAN
Shenzhen Umv Chma
OM JEE PAN
IIT (BHU) Varanasl India
SARBAJIT PAUL
ABB AG, Germany
LING PEI
Shanghm Jiao Tong Univ., China
DANDAN PENG
Hong Kong Polylechmc Univ., Hong Kong
DAVID PLE
imec- Ghem Umv Belgium
R. N. PONNALAGU
BITS Pilani, India
OCTAVIAN POSTOLACHE
Instituto de Telecomunicagdes/IST,
Portugal
YOGENDRA KUMAR PRAJAPATI
Motilal Nehru National Ins
of Technology Alla.habad India
JUNHUI QIAN
Chongqmg Univ., China
Y1 QIN

Chongging Univ., China
MUHAMMAD MAHBOOB UR RAHMAN
Information Technology Univ., Pakistan
GINU RAJAN
Cardiff Metropolitan Univ., U.K.
JEAN-MICHEL REDOUTE
Univ. of Liege, Belgium
SUNIPA ROY
Inst. of Technology, India
CHIRASREE ROYCHAUDHURI
Indian Inst. of Engineering
Science and Technology, India
STEFAN RUPITSCH
Albert-Ludwigs-! Umvermat Freiburg
Technische a.kullal ermany

NTI

Sapienza Univ. of Rome, Italy
AVIK SANTRA
Infineon Technologies, Germany
THILO SAUTER
Danube Univ. Krems, Austria
EDWARD SAZONOV
Univ. of Alabama, USA
EMILIANO SCHENA
Uniy. Campus Bio-Medico

di Roma, Italy
HAIDONG_SHAO
Hunan Univ., China
ANUJ KUMAR SHARMA
National Inst. of Technology

Delhi, India
CHANGQING SHEN
Soochow Univ., China
JUANJUAN SHI
Soochow Umv China
JOSEPH SH:
Bar-Tlan Umv. Israel
ANAND MOHAN SHRIVASTAV

SRM Inst. of Sclence and Technology, India

JITENDRA SINi

CSIR- CEERI Pllam India

LIUYANG SONG

Be_[]mﬁ Univ. ol Chemlcal
ecl

eBOS Technologies Ltd, Cyprus
SACHIN KUMAR SRIVASTAVA
Indian Inst. of Technology

Roorkee, India
NAGENDER KUMAR SURYADEVARA
Univ. of Hyderabad, India
SHAWANA TABASSUM

National Yang Ming Chiao Tung Univ.,
Taiwan

CHAO TAN

Tianjin Univ., China

DAWN MELLEY
Director, Production Services:

PETER M. TUOHY

Associate Director, Digital Assets & Editorial Support: NEELAM KHINVASARA

Senior Manager, Journals Production: PATRICK KEMPF

Journals Production Manager: EILEEN MCGUINNESS

Electrical & Computer Engineering

Sensor Interface Electronics

Founding Editor-in-Chief
(2001-2003)
VLADIMIR LUMELSKY
Mechanical Engineering,
Computer Science

Univ. of Wisconsin
Madison, WI 53706 USA

Intelligent Sensors

Topical Editors

AHSISH PANDHARIPANDE
Signify

Eindhoven, AE, The Netherlands
ANDRE EUGENIO LAZZARETTI
Universidade Tecnologica Federal
do Parana, Brazil

WEI TANG
New Mexico State Univ., USA
TAO TANG

Chinese Academy of Sciences, China
DIPANWITA THAKUR
Univ. of Calabria, Italy
ANTREAS THEODOSIOU
Lumoscribe LTD, Cyprus
GUI YUN TIAN
Univ. of Electronic Science

and Technology of China, China
MONIKA TOMAR
Uniy. of Delhi, India
KAGAN TOPALLI
Astranis Space Technologies Corp., USA
MUSTAFA MERT TORUNBALCI
Broadcom Inc., USA
DANIELE TOSI
Nazarbayev Uniy., Kazakhstan
TSUNG- TSA

OHAN WAHLSTROM
vaemly of Exeter, Sweden

{amad Bm Khalifa Univ., Qatar

IACHENG WANG

Nanyang Technological Univ., Singapore

JUN'WANG

Soochow Umv China

PENG WAN

Univ. of Kemucky USA

LIN WANG
ueen Mary Univ. of London, U.K.
1A0 WANG

Anhui Uniyv., China

YU-JEN WANG

National Sun Yat-sen Univ., Taiwan

WEI WEI

Xi’an Univ. of Technology, China

FANGQING WEN

China Three Gorges Univ., China

THEERAWIT WILAIPRASITPORN

Vidyasirimedhi Inst. of Science
and Technolo y, Thailand

CHANG-HEE

Temple Univ., USA

KAarwu

Texas Tech Univ., USA
TANG WU
orthumbria Univ., UK.
YUEDONG XIE
Beihang University, China
YUYONG XIONG X
Shanghai Jiao Tong Univ., China
WEI
Shenzhen Univ., China

Univ., China

! ANG .

Guizhou Univ., China

YANG YANG

Chinese Academy of Sciences, China
HER-TERNG YAU

National Chung Cheng Univ., Taiwan
WENBIN YE

Shenzhen Univ., China

LEVENT YOBAS

Hong Kong Univ. of Science and Technology,

Hong Kong
RUI YUAN .
‘Wuhan Univ. of Science and Technology,
ina
XIAOFENG YUAN
Central South Univ., China
MINHEE_YUN
Univ. of Pittsburgh, USA
MOHAMMAD HOSSEIN ZARIFI
Univ. of British Columbia, Canada
YU-DONG ZHANG
Univ. of Leicester, U.K.
CHUN ZHAO
Univ. of York, U.K.
XIAOJIN ZHAO
Shenzhen Univ., China
YONGQIANG ZHAO
Northwestern Polytechnical
Univ., China
XIAOSHAN (SEAN) ZHU
II\JI“% of Nevada Reno, USA

Univ. Gustave Eiffel, France
YONG ZHU

Griffith Univ., Australia
ZHENGYU ZHU X
Zhengzhou Univ., China

IEEE SENSORS JOURNAL (ISSN 1558-1748) is published semimonthly by The Institute of Electrical and Electronics Engineers, Inc. Responsibility for the contents rests upon the authors and not upon the
IEEE, the Society/Council, or its members. IEEE Corporate Office: 3 Park Avenue, 17th Floor, New York, NY 10016. IEEE Operations Center: 445 Hoes Lane, Piscataway, NJ 08854. NJ Telephone: +1
732 981 0060. Price/Publication Information: Member and nonmember subscription prices available upon request. Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy for private use of patrons, provided the per-copy fee of $31.00 is paid through the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923. For all other
copying, reprint, or republication permission, write to Copyrights and Permissions Department, IEEE Publications Administration, 445 Hoes Lane, Piscataway, NJ 08854. Copyright © 2025 by The Institute of
Electrical and Electronics Engineers, Inc. All rights reserved. IEEE prohibits discrimination, harassment and bullying. For more information visit http://www.ieee.org/nondiscrimination.

Digital Object Identifier 10.1109/JSEN.2025.3580304

ational Yang Ming Chiao Tung Univ., Taiwan




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /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 /CMYK
  /DoThumbnails true
  /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 true
  /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
    /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
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 "Required"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [576.000 783.000]
>> setpagedevice


