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Guest Editorial
Special Issue on Evolutionary Computer Vision

EVOLUTIONARY Computer Vision (ECV) is at the
intersection of two major research fields of artificial

intelligence: 1) computer vision (CV) and 2) evolutionary
computation (EC). This special issue brings an overview
of state-of-the-art contributions to the latest research and
development in the discipline. CV includes methods for acquir-
ing, processing, analyzing, and understanding images. The
aim is to design computational models of human and ani-
mal perception. ECV is an interdisciplinary research area
where analytical methods combined with powerful stochastic
optimization and metaheuristic approaches produced human-
competitive results. From an engineering standpoint, ECV
aims to design software and hardware solutions useful for
solving challenging CV problems. From a scientific view-
point, the goal is to enhance our current understanding of
visual processing in nature and replicate this within a see-
ing machine. ECV is a well-established research discipline
as evolutionary algorithms are more efficient than classical
optimization approaches for the discontinuous, nondifferen-
tiable, multimodal, and noisy search, optimization, and learn-
ing problems arising in many CV tasks. EC has also demon-
strated its ability as a robust approach to cope with the funda-
mental steps of image processing, image analysis, and image
understanding included in the CV pipeline (e.g., restoration,
segmentation, registration, classification, reconstruction, or
tracking).

We received 21 papers for this special issue. After a strict
review process involving at least three reviewers, two papers
were accepted [A1], [A2]. In order to complete the special
issue, we invited, with the Editor-in-Chief’s approval, two
more papers matching the scope of the special issue that were
submitted as regular papers and whose authors accepted to be
part of this ECV special issue [A3], [A4]. Next, you will find
a brief review of the four articles contained within this special
issue.

The first paper in this special issue [A1] by Bi et al. pro-
vides a comprehensive survey of existing EC approaches for
CV and image analysis. The survey aims to give an updated
introduction of ECV while recognizing historical contributions
to shed light on how and why we can use such evolutionary
algorithms for CV tasks. The second paper [A2] by Peng et al.
proposes an evolutionary-based neural architecture search
strategy called PRE-NAS that outperforms current state-of-
the-art methods. The new methodology offers high-fidelity
weight inheritance over generations, which are topologically
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homogeneous, circumvents bias, and leads to more accurate
predictions for image classification problems. The authors per-
form an extensive experimentation over the NAS-Bench-201
and DARTS search spaces showing the high performance of
PRE-NAS by including a large set of benchmarking meth-
ods. In the third paper [A3], Wan et al. proposed an accurate
multiobjective low-rank and sparse denoising framework for
hyperspectral images. The manuscript describes a subfitness
strategy to achieve effective optimization by comparing the
objective function values corresponding to each band for each
solution. The authors developed an extensive experimental
study with both simulated and real noisy images showing
the effectiveness of the proposed methodology in compar-
ison with several traditional and advanced techniques. The
last paper [A4] by Bigdoli et al. presents a study of EC to
efficiently process hyperdimensional digitized biopsy samples.
The authors considered large-scale evolutionary multiobjective
feature selection to derive a compact representation (deep
embedding) useful for exploiting deep learning to accelerate
image analysis and facilitate the visualization and inter-
pretability of pathology results in a post-pandemic world. The
proposal includes a novel multicriteria decision space to assist
the decision maker in the Pareto set selection. Also, the method
considers a patch-level visualization approach to increase the
interpretability of deep features. The authors validate the com-
plete methodology on the TCGA repository, which is the
largest publicly available histopathology dataset.

The authors publishing in this special issue, and the guest
editors who had the privilege of assembling this collection
of papers, would like to express our gratitude to Dr. Carlos
A. Coello, the Editor-in-Chief of IEEE TRANSACTIONS ON

EVOLUTIONARY COMPUTATION (IEEE TEVC), by approv-
ing us to compile the documents featured in this special issue,
and for his constant and prompt support throughout all phases
of the editorial process. Furthermore, we wish to acknowl-
edge the invaluable assistance of Dr. Gregorio Toscano with
all technical matters.

Additionally, we are grateful to all reviewers who assessed
the quality of the submitted articles and took time from their
busy schedules to provide constructive feedback and sugges-
tions to the authors. We appreciate the efforts that the authors
have made in preparing the manuscripts and responding to the
recommendations of the reviewers and guest editors in mak-
ing their work more understandable to the readership of IEEE
TEVC.

We thank all of you for your help in this important milestone
for the ECV community and hope that the readers will enjoy
this IEEE TEVC special issue on ECV.
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Mario Köppen received the master’s degree in solid-state physics from the Humboldt University
of Berlin, Berlin, Germany, in 1991, and the Doctoral degree (with Hons.) from the Technical
University of Berlin, Berlin, in 2005, with his thesis on “Development of an Intelligent Image
Processing System by Using Soft Computing.”

He worked as a Scientific Assistant with the Central Institute for Cybernetics and Information
Processing, Berlin, and changed his main research interests to image processing and neural
networks. From 1992 to 2006, he was working with the Fraunhofer Institute for Production
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papers in conference proceedings, journals, and books.
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on Hybrid Intelligent Systems. He is a Founding Member of the World Federation of Soft Computing, and since 2016, he has
been the Editor-in-Chief of Applied Soft Computing (Elsevier).

Oscar Cordón (Fellow, IEEE) received the B.S., M.S., and Ph.D. degrees in computer science
from the University of Granada (UGR), Granada, Spain, in 1992, 1994, and 1997, respectively.

He was the Founder and a Leader of the Virtual Learning Center from 2001 to 2005 and the
Vice President of Digital University from 2015 to 2019 with UGR. He was one of the founding
researchers with the European Centre for Soft Computing, Mieres, Spain, from 2006 to 2011,
being contracted as a Distinguished Affiliated Researcher until December 2015. He is currently
a Professor with UGR. He has been, for over 25 years, an internationally recognized contributor
to Research and Development Programs in fundamentals and real-world applications of compu-
tational intelligence. He has published over 400 peer-reviewed scientific publications, including a
research book on Genetic Fuzzy Systems (with around 1500 citations in Google Scholar) and 121
JCR-SCI-indexed journal papers (73 in Q1 and 43 in D1), advised 20 Ph.D. dissertations, and
coordinated 41 research projects and contracts (with an overall amount of > 10MAC). He also has
a granted international patent on an intelligent system for forensic identification commercialized

in Mexico and South Africa. He is included in the 1% of most-cited researchers in the world (source: Web of Science, with
5885 citations and H-index=41) and in the Top 2% of the most-cited researchers in the world in Artificial Intelligence (source:
“Ranking of the World Scientists: World’s Top 2% Scientists,” University of Stanford–Elsevier). His publications had also
received 15 905 citations, with H-index=62 in Google Scholar. His current research lines are on AI for forensic identification
(with the UGR Physical Anthropology Lab and several international forensic labs and security forces) and agent-based modeling
and social network analysis for marketing (with R0D Brand Consultants in projects for CAPSA, Mercedes, Jaguar-Land Rover,
El Corte Inglés, Telefónica, Samsung, Coca Cola Europe, Cola Cao, and WiZink).

Dr. Cordón received the UGR Young Researcher Career Award in 2004, the IEEE Computational Intelligence Society (CIS)
Outstanding Early Career Award in 2011 (the first such award conferred), the IFSA Award for Outstanding Applications of
Fuzzy Technology in 2011, the National Award on Computer Science ARITMEL by the Spanish Computer Science Scientific
Society in 2014, the IFSA Fellowship in 2019, the Recognition of the Spanish Artificial Intelligence (AI) Association (AEPIA)
for his Scientific Career and the Promotion of AI in 2020, and the IX ICT Spanish Association of Universities (CRUE TIC)
IT Professional Career Award in 2022, among other recognitions. He is currently or was an associate editor of 19 international
journals. He was a member of the High-Level Expert Group that developed the Spanish R&D Strategy for AI by the Spanish
Ministry of Science, Innovation and Universities from 2018 to 2019. He was recognized as an Outstanding Associate Editor
of IEEE TRANSACTIONS ON FUZZY SYSTEMS in 2008 and IEEE TRANSACTIONS ON EVOLUTIONARY COMPUTATION in
2019 and 2021. Since 2004, he has taken many different representative positions with EUSFLAT and the IEEE CIS.



<<
  /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
    /Helvetica-Condensed-Bold
    /Helvetica-LightOblique
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeue-Italic
    /HelveticaNeueLightcon-LightCond
    /HelveticaNeue-MediumCond
    /HelveticaNeue-MediumCondObl
    /HelveticaNeue-Roman
    /HelveticaNeue-ThinCond
    /Helvetica-Oblique
    /HelvetisADF-Bold
    /HelvetisADF-BoldItalic
    /HelvetisADFCd-Bold
    /HelvetisADFCd-BoldItalic
    /HelvetisADFCd-Italic
    /HelvetisADFCd-Regular
    /HelvetisADFEx-Bold
    /HelvetisADFEx-BoldItalic
    /HelvetisADFEx-Italic
    /HelvetisADFEx-Regular
    /HelvetisADF-Italic
    /HelvetisADF-Regular
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryITCbyBT-MediumItal
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Recommended"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


