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— Use: automated, ever-evolving digital 
exhibition, dynamically built out of over 
more than 200 digitized artworks from   
2 past landmark exhibitions 

— AI layer for automated curatorial and 
spatial exploration, in addition to base 
algorithmic software piece (scriptable rules) 

— Live process and outputs exhibited in the 
museum, on the project’s servers  

— Resulting temporary digital exhibition (one 

new completed exhibit with all artworks every ~12 hours) displayed 
on iPads for walkable visits within the 
museum or elsewhere 

 

https://vimeo.com/336824155�
https://vimeo.com/336824155�
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Image captions: 
 
[Img. 1] Our profound admiration goes to Peter Weibel (1944-2023), the artist, the influential and 

visionary director of the ZKM. The picture was taken during the opening of the exhibition Mat-
ter, Non-Matter, Anti-Matter in December 2022, shortly before his passing. 

 
[Img. 2] Atomized (re-)Staging installation, during the exhibition Matter, Non-Matter, Anti-Matter at 

ZKM | Karlsruhe. 
 
[Img. 3-5] Different views of the exhibition space and opening, with Atomized (re-)Staging as a 

perspective in the entrance area. 
 
[Img. 6] Based around two emblematic historical exhibitions (Les Immatériaux at the Centre Pompi-

dou in 1985 and Iconoclash at the ZKM in 2002) and their digitized artworks, the digital ex-
hibition constructed by Atomized (re-)Staging featured some of the iconic works from these 
past exhibits. In this case, N. J. Paik's Zen for TV. 

 
[Img. 7-8] 3 screens and a thermal printer make up the bulk of the piece's installation. This is the 

project server in full calculation and composition of an automated digital exhibition. The 
two screens on the left [Img. 8] show a dynamic 3D assembly of an exhibition, while the 
one on the right presents in text mode the calculations, the accelerated fabrication of 
the dataset and the choices made by the specially programmed AI that drives the whole. 

 
[Img. 9-15] Screenshots from a documentary video on the autonomous process of setting up the 

digital exhibition, based on atomized elements and their own rules of assembly. 
 
[Img. 16] One resulting exhibition situation, with a work by Nam June Paik (TV Buddha) in the 

foreground. 
 
[Img. 17-19] A succession of assembly steps, from the same viewpoint, with a progressive densifica-

tion of space. 
 
[Img. 20-26] Screenshots from a second documentary video on the exhibition and the artworks on 

display, its algorithmic assembly process, and the immersive result accessible as an iPad 
app. 

 
[Img. 27-29] Several resulting exhibition situations, with a digitized work by Marcel Duchamp (Roue 

de bicyclette). 
 
[Img. 29] The green and blue elements that form part of the assembled elements naturally evoke 

the systems used for "editing" in post-production: green and blue screens. They thus of-
fer the possibility that the world built can be edited live or a posteriori. 

 
[Img. 30-31] Inside and outside views. 
 
[Img. 32] Every exhibition resulting from the autonomous creative process can be visited in an 

immersive way, to scale and on foot, using a mobile screen device. 
 
[Img. 33-34] Views of the physical exhibition at the ZKM, with documentation material from the two 

original exhibitions to be re-exhibited and works by N. J. Paik, M. Duchamp, K. Malevitch 
and J. Cage. 

 
[Img. 35] Atomized (re-)Staging presented on the ZKM's Instagram account, as a communication 

to the exhibition Matter, Non-Matter, Anti-Matter
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Atomized (re-)Staging 
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As an alternative digital version to two past exhibitions of historical significance — Les 
Immatériaux at Centre Pompidou, in 1985, and Iconoclash at ZKM, in 2002 —, fab-
ric | ch was commissioned to create a new algorithmic piece exhibited at ZKM | Karls-
ruhe (DE), as part of an ongoing suite of experimental architecture works named At-
omized (*). 
The new piece is displayed on its own servers in the midst of calculations, while end-
lessly and autonomously re-staging the digitized artworks of these two past landmark 
exhibitions into new and ever evolving museography and combined screen-based ex-
perience. 
Entitled Atomized (re-)Staging, the new spatial and museography experiment aims to 
autonomously build versions of digital exhibitions, in which the artworks themselves, 
considered as "elementary particles", aggregate to create their own continuously 
evolving museal space. It is based on more than 200 digitized artworks from the two 
past exhibitions. 
Machine Learning is at work on the project's main server(s), which attempts to end-
lessly reorganize the interpretable digital objects within the computer-generated 
space. It explores the possibilities of spatial self-organization of works according to a 
selection of objective parameters (light, noise, size, viewing distance) and their rules of 
combination, certain functional elements of the digital exhibition (use of partitions, 
floors and their albedos, lighting, etc.), and other higher curatorial categories linked to 
the original exhibitions (materiality, representation). It also looks at the possibility of 
connecting the assemblage to live inputs (sensors). The system generates its own da-
tasets of potential exhibits and gradually learns from these training sets, steadily con-
verging on a result. 
Each new result is then printed and stored for remote display on mobile screens 
(iPads), for extended observation by visitors within the museum and from any location, 
until a successor exhibition finding replaces it. 
Each result becomes the new temporary exhibition that, with the help of mobile dis-
plays, can be visited in an immersive way by inventing one's own walking circuit. This 
path develops between the physical environment in which the visitor finds him-/her-
self and the digital counterpart — an almost hybrid “dérive” — and while maintaining a 
relationship of movement, space, and scale with the digital, or digitized artworks. 
 
Convened and specified by fabric | ch, the concept of "atomization" is at the heart of 
this project and of the entire Atomized (*) series of works (Atomized Functioning – 2016, 
Atomized (algorithmic) Functioning – 2018, Atomized (curatorial) Functioning –2019/20, Atomized 
(re-)Staging – 2022/23). It marks the programmed and automated continuation of the 



collective's research and approaches to contemporary hybrid space over the past 
decade. 
The process of "atomizing" entities into "elementary particles" (whose granularity re-
mains open to different contexts and experimentation), and then their re-aggrega-
tion into new forms according to rules written and scripted for each occasion — while 
considering issues linked to questions of digital materiality — enables the collective 
to intensively probe the potentialities of today's spaces. 
Atomized (re-)Staging has been commissioned by ZKM | Karlsruhe and Centre 
Pompidou (FR) in the context of the European research project Beyond Matter. The 
project has been exhibited at ZKM (exhibition Beyond Matter, 12.2022 - 04.2023) and pre-
sented at Centre Pompidou during Moviment festival (07.2023). 
 
fabric | ch, June 2023 
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fabric | ch (97-23) 
 
 
-------------------------------------------------------------------------------------- 
Architecture/Art direction: 
Patrick Keller 
Christophe Guignard 
- 
Technical/Technological direction: 
Christian Babski 
Stéphane Carion 
- 
Collaborators: 
Michael Chablais 
Keumok Kim 
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fabric | ch 
6, rue de Langallerie 
1003 Lausanne 
Switzerland 
- 
www.fabric.ch 
- 
t. +41(0)21-3511021 // f. +41(0)21-3511022 // m. info@fabric.ch 

http://www.fabric.ch/


<<
  /ASCII85EncodePages false
  /AllowPSXObjects false
  /AllowTransparency false
  /AlwaysEmbed [
    true
  ]
  /AntiAliasColorImages false
  /AntiAliasGrayImages false
  /AntiAliasMonoImages false
  /AutoFilterColorImages true
  /AutoFilterGrayImages true
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CheckCompliance [
    /None
  ]
  /ColorACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorConversionStrategy /sRGB
  /ColorImageAutoFilterStrategy /JPEG
  /ColorImageDepth -1
  /ColorImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorImageDownsampleThreshold 1.50000
  /ColorImageDownsampleType /Bicubic
  /ColorImageFilter /DCTEncode
  /ColorImageMinDownsampleDepth 1
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /ColorImageResolution 300
  /ColorSettingsFile ()
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /CreateJDFFile false
  /CreateJobTicket false
  /CropColorImages false
  /CropGrayImages false
  /CropMonoImages false
  /DSCReportingLevel 0
  /DefaultRenderingIntent /Default
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /DetectBlends true
  /DetectCurves 0
  /DoThumbnails false
  /DownsampleColorImages true
  /DownsampleGrayImages true
  /DownsampleMonoImages true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /EmbedOpenType false
  /EmitDSCWarnings false
  /EncodeColorImages true
  /EncodeGrayImages true
  /EncodeMonoImages true
  /EndPage -1
  /GrayACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageAutoFilterStrategy /JPEG
  /GrayImageDepth -1
  /GrayImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageDownsampleThreshold 1.50000
  /GrayImageDownsampleType /Bicubic
  /GrayImageFilter /DCTEncode
  /GrayImageMinDownsampleDepth 2
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /GrayImageResolution 300
  /ImageMemory 1048576
  /JPEG2000ColorACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000ColorImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /LockDistillerParams false
  /MaxSubsetPct 100
  /MonoImageDepth -1
  /MonoImageDict <<
    /K -1
  >>
  /MonoImageDownsampleThreshold 1.50000
  /MonoImageDownsampleType /Bicubic
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /MonoImageResolution 1200
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /NeverEmbed [
    true
  ]
  /OPM 1
  /Optimize true
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.25000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXBleedBoxToTrimBoxOffset [
    0
    0
    0
    0
  ]
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXOutputCondition ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputIntentProfile ()
  /PDFXRegistryName ()
  /PDFXSetBleedBoxToMediaBox true
  /PDFXTrapped /False
  /PDFXTrimBoxToMediaBoxOffset [
    0
    0
    0
    0
  ]
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /ParseICCProfilesInComments true
  /PassThroughJPEGImages true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /sRGBProfile (sRGB IEC61966-2.1)
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


