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1 INTRODUCTION

THE past year has been significant in many ways. For the
scientific community of computational photography, we

have a hybrid in-person conference, one of the first in the
vision/optics/graphics community post-pandemic. Further,
we expanded our community to better include the physical
optics community. This move was made consciously to
strengthen and expand the span of computational photogra-
phy and make these different, yet closely related communi-
ties, have a common venue to share ideas. This expansion we
believe has significantly enriched the papers submitted to this
special issue, through the IEEE International Conference
on Computational Photography (ICCP’2021). Moreover, this
year, the paper review, decision and revision process includes
additional elements to enhance the quality of the publications.

2 RESEARCH IN THE COVID-19 PERIOD

Like all society, the Covid-19 pandemic significantly impacted
academic scholarship, including the ability of people to sub-
mit papers. The situation wrought by the pandemic this year
was worse than that leading to submissions to ICCP’2020 and
its associated TPAMI special issue. To accommodate the
unique circumstances of our time, we welcomed papers that
had not necessarily been able to do experimental validation as
is typical in our field. Despite this, a significant number of sub-
mitted papers included serious experiments, as seen in the
papers of this TPAMI Special Section, described below.More-
over, all papers in this Special Section have been presented,
among other papers, in ICCP, held on May 23-25, 2021. We
were able to organize a hybrid event for the conference: one
day (May 23) is in-person for local participants in Israel, as tra-
ditional conferences have been prior to the Covid period. Cur-
rently international travel restrictions make it unlikely for

people who do not reside in Israel to participate in-person.
The two following days are in a virtual-conferencemode. This
format increases the exposure to the works, while enabling
networking to the best extent possible.

3 INCLUSION OF PHYSICS/OPTICS

The area of computational photography is at the intersec-
tion of imaging, sensors, signal processing, computer vision
and graphics. Since 2009, it has been the mission and vision
of ICCP to bring into the fold researchers from these com-
munities. Specifically, the involvement of physical-optics
researchers is critical to the success of our community.
However, in practice, the involvement of the physical-optics
community has been limited, despite the shared interests
and, often, similarity of problems and methods. In the pub-
lication culture of physics, conferences are used for present-
ing work which is not peer-reviewed. This is contrary to
ICCP culture that has hitherto only allowed peer-reviewed
papers to be judged and orally presented. We believe this
cultural discrepancy hindered the core cause of ICCP. Con-
sequently, this narrowed the base of papers that could have
been submitted to this Special Section.

This year we have dramatically increased the involve-
ment of researchers from the physics and optics community
through the review process, ICCP organization and expo-
sure at presentations. Leaders from the physical optics com-
munity contributed to the high level of quality of papers,
reviews, and presentations. To achieve this integration, a
Physics/Optics Board was formed in ICCP. Leaders in this
field felt comfortable submitting and orally presenting
abstracts, by the customs of the physics community. These
presentations were done shoulder to shoulder with vision
and graphics researchers who chose to submit full-length
papers for peer review. Indirectly, this inclusion helped
increase the quality and competitiveness of submitted
papers. This enabled us to select for this Special Section
papers of higher quality.

4 PAPER REVIEW AND SELECTION

One of the important priorities of the review process was to
ensure a high quality program. We describe the process we
followed to achieve this goal:

1. All members of the program committee (PC) were
carefully and individually selected and invited by
the ICCP program chairs (Kavita Bala, Ori Katz,
Yoav Schechner). We aimed to get highly experienced,
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senior researcherswith extensive experience frompast
years in ICCPaswell as other leading venues of vision,
graphics and optics, and a few accomplished junior PC
memberswith strong research in these areas.

2. The call for papers and the reviewer guidance explicitly
prioritised novelty of ideas over perfected increments.

3. Papers and reviews followed the anonymous double-
blind protocol, as is common in major computer vision
conferences. Conflicts of interest were declared by
all authors and PC members. Avoidance of conflicts
between authors and PC members was then overseen
both by the submission and review system (Conference
Management Toolkit, CMT3) and personal knowledge
of the Program Chairs. The Program Chairs did not
submit papers. Program Chairs who had a conflict of
interest with a paper, were not involved in reviews and
decisions regarding the paper.

4. This year, ICCP ran The Toronto Paper Matching
System (TPMS) to rank relevance of each paper to
each PC member.

5. All PC members posted bids to review particular
papers. This helped us obtain reviewers that are
experts, dedicated and highlymotivated to study each
paper. Indeed, 100 percent of the requested reviews
were carried out.

6. Eachpaperwas allocated at least four expert reviewers
from the PC. For each paper, at least one reviewer had
been a PC member in past ICCPs; most papers had
several reviewers of ICCP experience.

7. For each paper, the reviewers explicitly reported if a
paper is suitable for the IEEE TPAMI Special Section.

8. After the reviews were released to the authors, they
could submit a rebuttal. The rebuttal spanned up to
two pages per paper giving the authors plenty of
space to respond. Moreover, we allowed rebuttals to
include additional results and experiments, if these
addressed the reviewer concerns. Most authors sub-
mitted rebuttals. For each paper, the rebuttals and
reviews were jointly discussed by the PC members
and Chairs. At the end of this discussion, PC mem-
bers revisited the ranking of the paper they had
reviewed and submitted final conclusions regarding
acceptance and suitability for the IEEE TPAMI Spe-
cial Section.

9. Based on this information, the ProgramChairs reached
decisions. Out of 52 valid submissions, seven papers
became candidates to appear in this Special Section of
IEEETPAMI. Twenty eight paperswere either rejected
or withdrawn. The rest were either accepted, or condi-
tionally accepted to the Proceedings of ICCP’2021.
Several weeks later, the latter were finally accepted to
the Proceedings of ICCP’2021, after performing revi-
sions tomeet the requirements of the PC.

10. The Special Section is overseen by IEEE TPAMI
Associate Editors Kalyan Sunkavalli and Ko Nish-
ino, while the ICCP program chairs are guest editors
of this Special Section. A candidate paper that is co-
authored by Ko Nishino was handled separately, to
avoid conflict of interest: for decisions on this paper,
IEEE Editor Sven Dickinson worked with Kalyan
Sunkavalli and the guest editors.

11. A revised version was submitted for each candidate
paper, together with a detailed summary of changes
document, detailing how andwhere each requirement
of the PC was met, and where each claim of the rebut-
tal was expressed. For each paper, these changes were
verified by two PC members who had been original
reviewers of the paper, and by the Editors. In several
cases, additional rounds of minor revisions and verifi-
cation followed. When all requirements were met, the
candidate papers were accepted to this Special Section
of IEEETPAMI.

We note that a process similar to step 11 also applied to
papers that were accepted to the Proceedings of ICCP: they too
provided detailed summary of changes. Also in these cases,
the Program Chairs and PC members verified that indeed
each requirement of the PC was met, and each claim of the
rebuttal is incorporated, sometimes after additional rounds of
communications.With this background of review andpublica-
tion rigor, we note that the papers that made it to TPAMIwere
papers the PC and Editors found as the best among the best.

5 PAPERS IN THIS SPECIAL ISSUE

We now briefly describe all the papers in this special issue.

5.1 Micro and Macro Imaging

Observing the list of papers that program committee nomi-
nated for this special issue, it is remarkable to note that
microscopy and macro imaging is a major theme. Moreover,
several papers rely on dual-wavelength illumination.

The paper “Learning Optimal Wavefront Shaping for
Multi-Channel Imaging” explores an approach to improve 3D
localization microscopy. The microscopic scene is sparse. It is
simultaneously acquired by two images, using two corre-
sponding point spread functions (PSFs). The two PSFs are
jointly optimized for the task, using end-to-end learning.
They are implemented in the optical system by splitting the
detected light to two paths. The authors show that this allows
superior lateral and axial resolutions single-shot reconstruc-
tion and improved fluorophore densities, compared to state
of the art engineered PSFs. Suchmulti-PSF designsmay prove
useful outside the realm of computational microscopy, for
example, in design of coded aperture pairs for stereo imaging.

Dual wavelength illumination is used in the paper
“Exploiting Wavelength Diversity for High Resolution
Time-of-Flight 3D Imaging” for wide-field depth-sensing
with sub-millimeter depth resolution, without the need for
scanning. The authors achieve this feat by multi-wavelength
interferometry, known also as ’superheterodyning’, where a
sufficiently low frequency beat-note is created by mixing two
waves of similar frequencies, and detected by conventional
detection electronics. With this approach, the authors are able
to both reject the subjective speckle patterns, and reconstruct
scenes with a depth resolution given by the synthetic wave-
length of the beat frequency. The paper experimentally dem-
onstrates the technique with three different sensor
technologies: from a high-end lock-in (time-of-flight) camera
to a low-cost CMOS.

Microscopic time of flight is also a main principle in
the paper “High Resolution, Deep Imaging Using Confocal
Time-of-flight Diffuse Optical Tomography”. The main
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problem in deep-tissue imaging is loss of 3D spatial resolu-
tion due to scattering. This problem can be partly mitigated
by incorporating time of flight into the approach of diffuse
optical tomography. However, computational post-process-
ing of the data is prohibitively expensive. To significantly
simplify analysis and reconstruction, the authors propose
confocal optical settings and an associated approximation
of image-formation based on convolutions. Moreover, as
the paper points out, scattering imposes short-range sensi-
tivity of any detector to any source. This is exploited to
operate multiple sources simultaneously (multiplexing),
instead of sequentially. This, in turn, significantly shortens
the acquisition time. The paper thus addresses several key
problems that have hindered high resolution, deep
tissue imaging. The work includes an extensive set of
experiments using a broad range of technologies. These
include the use of E-ink display to create absorbing targets,
3D printing of heterogeneous phantoms, and patterning of
fluorescent features.

The paper “Non-Rigid Shape fromWater” deals with sub-
merged macro (close range) observation of underwater
dynamic objects. It yields a a consistent dense 3D shape of
dynamic, non-rigid objects by integrating single-frame recon-
structions. Light crosses multiple media from the source to
the object and back to the camera sensors: water, glass and air.
The properties of water pose not just a challenge but also part
of the solution. Water has significant absorption in the near-
infrared (NIR). This effect is exploited in the paper. The water
transmissivity depends both on the distance and the wave-
length. Dual-wavelength NIR sensing provides a cue to the
distance, in addition to geometric and 3D scene flow cues.
The set of unknowns include the object of interest, water tur-
bidity characteristics, and parameters of the source, detectors
and glass interface. These unknowns are solved for using a set
of optimization problems that are based on comprehensive
models. Remarkably, the laboratory experiments span off out-
door field activities, as natural waters were brought from a
lake, a river and the ocean.

5.2 Spectral Imaging

The paper “SASSI — Super-Pixelated Adaptive Spatio-
Spectral Imaging” achieves video-rate hyperspectral images
at very high spectral, temporal and spatial resolutions using
scene-adaptive sampling of a hyperspectral scene. Plenoptic
imaging traditionally has made a tradeoff between spatial
resolution and other dimensions of the plenoptic function;
for example, sampling angular resolution at the expense of
spatial resolution. This paper instead introduces a design
template for plenoptic imaging that avoids that tradeoff by
being scene adaptive. They exploit the similarity in spectra
between nearby pixels to sub-sample spatially while pre-
serving quality. The paper forms super-pixels of nearby pix-
els that have similar spectra (using a RGB guide image), and
then sparsely samples these super-pixels using a spatio-
spectral sampler. The spatio-spectral sampler is identical to
that of the single disperser coded aperture snapshot spectral

imager (CASSI) architecture with an exception of program-
mable spatial mask via a spatial light modulator (SLM).
This super-pixel based scene-adapative sampling achieves a
very high frame rate spatially, temporally and spectrally.

5.3 Seeing Through Display

The paper “Designing Display Pixel Layouts for Under-Panel
Cameras” suggests a new way to combine coaxial cameras
and display in a flat form. Here, cameras are placed below a
display panel, which is an emerging topic in computational
image reconstruction. An under-pixel camera is attractive, as
it provides a more natural eye-contact in video-conferencing,
and enables better fill-factor of the display area. Most previ-
ous works focused on optimized algorithms for reconstruc-
tion through conventional display designs. Here, the authors
computationally search for a new display pixel transmission
mask and pixel tiling that would maximize image quality via
Wiener deconvolution. They conclude that randomizing the
orientation of each display pixel, while keeping the regular
grid provides improved results over the conventional design,
in both Wiener deconvolution and a CNN-based reconstruc-
tion. This is demonstrated by real experiments. This work
opens interesting directions to joint design of display pixel
layouts and reconstruction algorithms.

5.4 Neural Transient Fields

Neural radiance fields (NeRF) have recently been intro-
duced for estimating radiance fields using neural networks.
The paper “Non-line-of-sight Imaging via Neural Transient
Fields” adapts this concept for reconstructing non-line-of-
sight (NLoS) scenes, based on time-of-flight data of pulsed
laser illumination. NLoS imaging from LiDAR-like meas-
urements of light reflected off diffuse walls is a topic under
intense research. Conventionally, time-resolved measure-
ments made by ultrafast detectors have led to 3D spatial
reconstruction via back-projection or other algebraic
approaches. The authors, however, adapt NeRF rendering
to reconstruct the 3D scenes, demonstrating competitive-
ness with the state of the art, and at some occasions yielding
better details of hidden 3D shape.

Yoav Y. Schechner received the BA degree in
physics, the MSc degree in physics, and the PhD
degree in EE from Technion - Israel Institute of
Technology, in 1990, 1994, and 2000, respec-
tively. He was a research scientist with Columbia
University. Since 2002, he has been a faculty
member at the Technion’s Viterbi Faculty of Elec-
trical Engineering. He is currently the Diane and
Mark Seiden chair in Science. He is also a princi-
pal investigator and coordinator of the CloudCT
project, funded by ERC. In 2010 and 2011, he

was a visiting scientist with Caltech and NASA’s Jet Propulsion Labora-
tory. His research interests include outdoor phenomena and all aspects
of imaging. He is currently a program chair of ICCP’2021. He was the
recipient of the Technion Distinguished Lecturer Award in 2020, the Best
Student Paper Award at CVPR in 2017, the best paper awards at ICCP
in 2013 and 2018, the Ray and Miriam Klein Research Award, the Henry
Taub Prize for Academic Excellence, the Otto Schwarz Foundation
Excellence Award, and the Landau Fellowship.

IEEE TRANSACTIONS ON PATTERN ANALYSIS AND MACHINE INTELLIGENCE, VOL. 43, NO. 7, JULY 2021 2177



Kavita Bala received the BTech degree from the
Indian Institute of Technology Bombay, and the SM
and PhD degrees from the Massachusetts Institute
of Technology. She is currently the dean at the Cor-
nell Ann S. Bowers College of Computing and Infor-
mation Science, Cornell University. She co-founded
GrokStyle, a visual recognition AI company, which
drew IKEA as a client, and was acquired by Face-
book in 2019. She has coauthored the graduate-
level textbook Advanced Global Illumination (A K
Peters publisher, second edition). Her research

interests include computer vision, computer graphics, recognition and visual
search, material modeling and acquisition, physically based rendering, and
material perception. She was an ACM Fellow in 2019 and was inducted into
the SIGGRAPHAcademy in 2020. She was the recipient of the SIGGRAPH
Computer Graphics Achievement Award in 2020) and the IIT Bombay Dis-
tinguished Alumnus Award in 2021. She was with SIGGRAPH’s Papers
Advisory Group (PAG). She was the editor-in-chief of Transactions on
Graphics. She chaired SIGGRAPH Asia 2011, and co-chaired Pacific
Graphics in 2010 and theEurographics Symposium onRendering in 2005.

Ori Katz received the BSc degree in physics and
mathematics and the MSc degree in applied
mathematics from The Hebrew University of Jer-
usalem, Israel, in 1999 and 2005, respectively,
and the PhD degree in physics from The Weiz-
mann Institute of Science, Israel, in 2011. His
professional track includes six years of R&D and
team leading outside academia. He is currently
an associate professor with the Department of
Applied Physics, Hebrew University of Jerusa-
lem, where he leads the Advanced Imaging Lab.

He studies new possibilities for imaging and sensing in complex scatter-
ing media, enabled by combining optics, acoustics, and advanced
computational reconstruction. His works allow deeper and higher resolu-
tion imaging in complex media, such as biological tissues, and new pos-
sibilities for imaging and sensing with scattered light, such as non-line-
of-sight imaging around corners. He is currently a program chair for
ICCP’2021. He was the recipient of several prestigious awards and
research grants, including the Wolf Foundation Krill Prize in 2019, The
Azrieli Faculty Fellowship in 2015, The John F. Kennedy Award for Out-
standing Doctoral Thesis in 2011, an ERC Starting Grant in 2015, and
an ERC Consolidator Grant 2020.

Kalyan Sunkavalli received the BTech degree
from the Indian Institute of Technology Delhi, the
MS degree in 2006 from Columbia University, and
the PhD degree from Harvard University in 2012.
He is currently a senior research scientist at Adobe
Research. His research interests include the inter-
section of computer vision, graphics, computational
photography, and machine learning, and focus on
understanding, reconstructing, and editing visual
appearance from images and videos. Hewas a pro-
gram chair for ICCP 2020.

Ko Nishino received the BE and ME degrees in
information and communication engineering from
from the University of Tokyo, in 1997 and 1999,
respectively, and the PhD degree in computer
science from the University of Tokyo in 2002. He
is currently a professor at the Department of Intel-
ligence Science and Technology, Kyoto Univer-
sity. Before joining Kyoto University in 2018, he
was a professor with the Department of Com-
puter Science, Drexel University. His research
interests include computer vision and machine

learning, including appearance modeling and material recognition,
human behavior analysis, and computational photography. He was the
recipient of the NSF CAREER Award in 2008.

" For more information on this or any other computing topic,
please visit our Digital Library at www.computer.org/csdl.

2178 IEEE TRANSACTIONS ON PATTERN ANALYSIS AND MACHINE INTELLIGENCE, VOL. 43, NO. 7, JULY 2021



<<
  /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 /sRGB
  /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 true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /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 "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


