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elcome to the IEEE Computer Graphics
and Applications (IEEE CG&A) Special
Issue on Machine Learning Approaches in

Big Data Visualization. Data visualization is now one of
the cornerstones of data science, turning the abun-
dance of big data being produced through modern sys-
tems into actionable knowledge. Data visualization in
the big data era raises the need to co-design and more
closely align the underlying data management systems
with the user-oriented techniques that state-of-the-art
visualization systems now offer. In addition, the tight
integration of suitable machine learning approaches
with data visualization and their control by users-in-the-
loop promises to enhance scalability, effectiveness, and
adaptivity of the interactive visual data analysis process.

This special issue attracted and publishes research
work on multidisciplinary research areas from the
human-computer interaction, computer graphics, and
data management communities. In addition to the nor-
mal submissions, this special issue considered some of
the best papers from the 4th International Workshop
on Big Data Visual Exploration and Analytics, held in
conjunction with the 24th International Conference on
Extending Database Technology & 24th International
Conference on Database Theory (EDBT/ICDT 2021).

In response to the call for papers, 11 submissions on
different applications of visual data analysis techniques
were received. From these, five works were accepted
after a two-stage review process supported by a reviewer
board of internationally renowned experts in the field.

The paper “DLA-VPS: Deep-Learning-Assisted Visual
Parameter Space Analysis of Cosmological Simulations,”
by Sun and Wang, targets large-scale cosmological simu-
lations using deep learning techniques. It presents
an interactive visualization tool, which enables the
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exploration of the parameters space of large-scale cos-
mological data. The system generates simulations based
on GAN-based surrogate models aiming at reducing the
time of reconstructing simulation outputs, and allows
users to interactively discover and select from alterna-
tive simulations.

In “Giga Graph Cities: Their Buckets, Buildings,
Waves, and Fragments,” Abello et al. introduce a novel
visual representation for very large graph data, relying
on a combination of graph analysis, data reduction,
and scalable visual representations following a city
metaphor. The aggregation is based on the graph
degree distribution, and the technique provides fine-
grained representations of buildings by partitions of
the degree distribution. The work stands as an innova-
tive visual graph aggregation with detailed interactive
visual representations.

In “Narrative In Situ Visual Analysis for Large-Scale
Ocean Eddy Evolution,” Han et al. present a visual analyt-
ics approach to explore large simulation data on eddies,
important flow phenomena in oceans. Their study is
of great importance for the understanding of earth envi-
ronment developments. The approach adequately com-
bines several complementary views, including maps,
vector fields, descriptors, and timeline, and supports
detail on demand analysis. The approach was developed
along requirements obtained from domain users and
demonstrated by a use case discussion.

In “Supporting Visual Exploration of Iterative Job
Scheduling,” Andrienko et al. contribute an approach
for visual analysis of job schedules, as required in many
important application domains such as industrial pro-
duction or transportation. The authors structure the
scheduling design space along jobs, machines, and
steps. Based on a task analysis, they introduce a set of
effective scheduling views, helpful for exploring and
understanding scheduling alternatives (e.g., in terms of
schedule evolution, machine utilization, hotspots, and
delays). The authors obtain user feedback from schedul-
ing algorithm developers and domain experts, indicating
the approach is very useful to their tasks.
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DISCLAIMER

p eer review and decision-making for
“Supporting Visual Exploration of Iterative
Job Scheduling,” by Gennady Andrienko, Natalia
Andrienko, Jose Manuel Cordero Garcia, Dirk
Hecker, and George A. Vouros were handled by an
independent, nonconflicted IEEE Computer
Graphics and Applications editorial board member;
the guest editors had no role in determining the
outcome of this article.

In “Visualizing Internal Sustainability Efforts in Big
Companies,” Ceccarini et al. compute and visualize cor-
porate sustainability measures, using open corporation
review texts and an appropriate machine learning
model. The results are visualized and matched against
user preferences of these measures. This is a nice
example of providing a widely usable visual interface to
understand publicly available data, fostering compari-
son and transparency, in this application on corporate
structures. As a crowd-based user study shows, stake-
holders can learn the meaning of sustainability indices,
compare them with their preferences, and explore their
preferences and corporation assessments.

We thank all authors who have submitted their
work to this special issue, and the authors of the
accepted papers for their timely revisions. We sin-
cerely thank Pak Chung Wong and Torsten Moller of
IEEE CG&A for hosting this special issue and support-
ing us during all stages of the call and review process.
We are very grateful to all expert reviewers for their
time and valuable constructive comments, which
helped the authors improve their work and enabled us
to select the contributions for this special issue.

NIKOS BIKAKIS is a research associate at ATHENA Research
Center, 15125, Marousi, Greece. His research interests include

|IEEE Computer Graphics and Applications

human-data interaction, data structures and indexing, scal-
able visual analytics, hard computational problems, and
personalization systems. Bikakis received his Ph.D. degree in
computer science from the Technical University of Athens.
Contact him at bikakis@athenarc.gr.

PANOS K. CHRYSANTHIS is a professor of computer science
and a founder and director of the Advanced Data Manage-
ment Technologies Laboratory at the University of Pittsburgh,
Pittsburgh, PA, 15260-9161, USA. He is also an adjunct professor
at Carnegie Mellon University, Pittsburgh, and the University of
Cyprus, Nicosia, Cyprus. His research interests include data
management (big data, databases, data visualization and ana-
lytics, and data streams, mobile, and sensor networks/loT).
Chrysanthis received his Ph.D. degree in computer and informa-
tion sciences from the University of Massachusetts Amherst.
He is a senior member and distinguished contributor of the
IEEE. Contact him at panos@cs.pitt.edu.

GEORGE PAPASTEFANATOS is a principal researcher at
Athena Research Center, 15125, Athens, Greece, working in
the field of big data management and analytics, in problems
related to scalable visual analytics and interactive exploration,
data integration, web data management, and data evolution.
Papastefanatos received his Ph.D. degree in computer sci-
ence from the Department of Electrical and Computer Engi-
neering of the National Technical University of Athens. He is a

senior member of IEEE. Contact him at gpapas@athenarc.gr.

TOBIAS SCHRECK is a professor and head of the Institute of
Computer Graphics and Knowledge Visualization at Graz Uni-
versity of Technology, 8042, Graz, Austria. His research inter-
ests include visual analytics, information visualization, and
applied 3-D object retrieval. Schreck received his Ph.D.
degree in computer science from the University of Konstanz.
He is a member of IEEE. He is the corresponding author of

this article. Contact him at tobias.schreck@cgv.tugraz.at.

May/June 2022




<<
  /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


