
A call for de(constructing)-calibration
Lena JPG Söderberg, Jennifer in Paradise and the Angel of History.



Materiality

Postmodern literary critic Katherine Hayles writes that rather than thinking of the mediums’ material as fixed in 
physicality, a re-definition of materiality is useful because it can open the possibility for considering any text as 
embodied entity while still maintaining a central focus on interpretation.  

In this view of materiality, a work is not merely an inert collection of physical properties but a dynamic quality that 
emerges from the interplay between the text as a physical artifact, its conceptual content, and the interpretive 
activities of readers and writers. 

Reflections on materiality should not just take place on a technological level. To fully understand a work, each level 
of materiality should be studied: the physical and technological artifact, its conceptual content, and the interpretive 
activities of reader, artist and audience. [the choice of any] digital material is not innocent or meaningless. With 
enough knowledge of the material, an investigation into digital materiality can uncover stories about the origin and 
history of the material, by others. 



 Import the same RAW data into Audacity and the music software will interpret it (backwards).

A simple 6 pixel wide RGB rainbow created in Photoshop (0-header, 3 
channel, interleaved) for instance - can be transcoded into anything, 
depending the softwares that process it. 

For more speculation && access to different levels of the data, we should consider a 
“Rheology of Data”
A rheology of data involves an exploration of the fluidity of data, or how we can keep data ‘leaky’ and 
‘unstable’. These are just two features  that are often compromised (precluded) by (proprietary) 
softwares. However, the act of Syphoning data is important for instance as critique on the constricting 
and exclusive architectures created by the platforms. 

HTML: 
&#255;&#0;&#0;&#255;
&#0;&#255;&#0;&#0;
&#255;&#0;&#255;&#255;
&#0;&#255;&#0;&#255;
&#255;&#0;

Hexcode:
FF0000  
FF00FF
0000FF
00FFFF
00FF00    
FFFF00



Consider for instance looking at image data in HEX via 0xED (HEX EDITOR FOR MAC:  
https://www.macupdate.com/app/mac/22750/0xed) 

A hex editor (or binary file editor or byte editor) is a type of computer program that allows for manipulation of the 
fundamental binary data that constitutes a computer file. 

https://www.macupdate.com/app/mac/22750/0xed


Beflix, Between Yes and No, 2011.
About “Between yes and No”: The digital work is not just a one-dimensional data 
stream, in which all synchronisation cues between the data and the two-dimensional 
rendering surface are absent. Thus, any two-dimensional rendering of 
the data is merely one of infinitely many possible choices.





Unresolved (2020) 64 meter long painting.  
https://beyondresolution.info/unresolved 

https://beyondresolution.info/unresolved




A Vernacular of File Formats (2010)  
https://beyondresolution.info/A-Vernacular-of-File-Formats-1 

https://beyondresolution.info/A-Vernacular-of-File-Formats-1


A Vernacular of File Formats (2010) installed in 2020 in the Museum of Modern Art in Amsterdam  
https://www.stedelijk.nl/nl/collectie/100175-rosa-menkman-a-vernacular-of-file-formats 

https://www.stedelijk.nl/nl/collectie/100175-rosa-menkman-a-vernacular-of-file-formats


A Vernacular of File Formats (2010) installed in 2020 in the Museum of Modern Art in Amsterdam  
https://stedelijkstudies.com/journal/it-takes-more-than-the-past-to-understand-and-build-the-archive/ 

https://stedelijkstudies.com/journal/it-takes-more-than-the-past-to-understand-and-build-the-archive/




Header: the data placed at the beginning of a block of data (in this case the image) 
being stored or transmitted.  

interleaved vs non-interleaved 
The interleaved raw format stores its RGB datargbrgbrgbrgbrgbrgbrgbrgbrgb   A 

planar (non-interleaved) format stores its data:rrrrrrrrrgggggggggbbbbbbbbb   

Photoshop RAW 
flat binary (header = 0)



Photoshop RAW 
flat binary (header = 0)

A channel is the grayscale image of the same size as a color image, made of just one 
of these primary colors. For instance, an image from a standard digital camera will 

have a red, green and blue channel. A grayscale image has just one channel.





Wordpad effect pietjepuk666 & Stallio: 
(open as unicode - mac os Roman)  does at least two things to a binary file. 

“I've found that Wordpad does at least two things to a binary file; it replaces 
byte 07 (ascii: BEEP) with 20 - a space - , and it replaces every lonely 0A or 
0D (line feed - end of line - and carriage return - new line of text - 
respectively) and also 0B (vertical tab) with the bytes "0D 0A". So the rate of 
glitching is probably dependent on how dark the picture is, since low bytes like 
these give dark pixels (i suppose). 
in short: everytime it adds one byte.”

BMP

BMP is an uncompressed file format. 
imagebending vs databending 



Define Your Terms 
(or: Kanye West Fucked Up My Show)

BMP (16)



BMP (32)



GIF  
(8bit color depth, interlaced - 2f replaced for c0)

Graphics Interchange Format is a bitmap image format that supports 8 bits per 
pixel and can thus consist of no more then 256 colors. The format supports 
animation. Dither (the grainy blocky artifacts) is an intentionally applied form of 
noise used to “randomize quantization error”; the difference between the actual 
analog value and quantized digital value. This error is caused by truncation (the 
discarding of less significant information).Dither thus helps to prevent from large-
scale patterns such as "banding" (stepwise rendering of smooth gradations in 
brightness or hue). Moreover, the not available colors are approximated because 
the human eye perceives the diffusion as a mixture of the colors. This creates the 
illusion of color depth. 



GIF  
(8bit color depth, interlaced - 2f replaced for c0)

The gif format uses a 4 pass one dimensional interlacing strategy. This means 
that one half of the image, consisting of every other row of pixels is rendered 
after the other half. In the image on the left this shows through a gradual 
displacement during weaving (the putting together of the two layers), which resulted 
in a second “ghost image” (or combing artifacts with jagged edges).



GIF  
(1bit color depth)



GIF  
(1bit color depth, non-interlaced - 2f replaced for c0)



GIF  
(1bit color depth, interlaced)





A JPG compression consists of 6 subsequent steps: 

1. Color space transformation     2. Downsampling     3. Block splitting 
4. Discrete cosine transform      5. Quantization       6. Entropy coding 
 

LOSSY: JPG 



1. Initially, images have to be transformed from the RGB color space to 
another color space (called Y′CbCr), Here the Y refers to the luma or 
brightness and the Cb and Cr values stand for the chroma or color 
values for the blue and the red channel.  

2. Because the human eye doesn’t perceives small differences within the 
Cb and Cr space very well, these elements are downsampled. 

3. After the color space transformation, the image is split into tiles or 
macroblocks. Rectangular regions of the image that are transformed and 
encoded separately.  

4. Next, a Discrete Cosine Transform (which works similar to the Fourier 
Transform function, exploited in datamoshing and macroblock studies) is 
used to create a frequency spectrum, to transform the  
8×8 blocks to a combination of the 64 two-dimensional DCT basis 
functions or patterns (as differentiated by the red lines). 

5. During the Quantization step, the highest brightness-frequency 
variations become a base line (or 0-value), while small positive and 
negative frequency differentiations get a value, which take many fewer bits 
to represent.

http://rosa-menkman.blogspot.com/2010/02/compression-art-visualizing-obscured.html
http://rosa-menkman.blogspot.com/2010/02/compression-art-visualizing-obscured.html
http://rosa-menkman.blogspot.com/2010/02/compression-art-visualizing-obscured.html


Because the RGB color values are described in such  
a complex algorithms, some random data replacement often results into dramatic 
discoloration and other effects. 

The very high compression ratio of this jpg effects the quality of the image and 
the size of the artifacts. 

When using quantization with block-based coding, as in these JPEG-compressed 
images, several types of   
often unwanted artifacts can appear, for instance ringing or ghosting. In the 
bend image to the left, the low quality and corruption have made these artifacts 
more apparent. 

6. finally, entropy coding is applied. Entropy coding is a special form of lossless 
data compression that involves arranging the image components in a "zigzag" 
order. This allows the quantized coefficient table to be rewritten in a zigzag order 
to a sequence of frequencies. A run-length encoding (RLE) algorithm groups 
similar frequencies together and after that, via "Huffman coding" organizes what is 
left. 



While sequential encoding (or baseline) encodes coefficients of a single block at 
a time (in a zigzag manner), progressive encoding encodes similar-positioned 
coefficients of all blocks in one go, followed by the next positioned coefficients 
of all blocks, and so on. 

JPG  
(progressive)



Rosa Menkman and Johan Larsby, Monglot, 2011.
Mongrel: Animal from a mixed background, bastard, crossbreed. 
Monoglot: (person) knowing one language only.  
Glitch transcoding software that automates the transcoding of the same 
error within different file formats, to visualize compression languages. 



I redid this tutorial for you in a PDF that deals with signification and more:  
https://beyondresolution.nyc3.digitaloceanspaces.com/RAW%20DATABENDING.pdf 

https://beyondresolution.nyc3.digitaloceanspaces.com/RAW%20DATABENDING.pdf


Nick Briz, Glitch Codec Tutorial: 2010-2011.
This tutorial is equal parts workshop and artist lecture the subject of which is "glitch 
art." Glitch art is the aestheticization, recognition, and/or instigation of a glitch, a 
break and/or disruption of the expected flow of a system. 



EXTRAFILE

Kim Asendorf, ExtraFile: 2011. 

ExtraFile is conceptual software art but with a practical usage. 
Its main intention is to wiggle the static system of image file formats. 
All started with the idea of inventing a new image file format, a format as a piece 
of art. Far away from the mainstream and commercial standards. Just to express 
the feeling of using and saving data in a new, fictitious or artificial way. Getting the 
filename extension into the scope of the artwork itself. In simple terms: Creating an 
exclusivity. 
The freedom not to have to pay attention to the file size or the loading and saving 
times provides the option to implement artistically byte orders, odd quality 
behaviors and visual designed formats.



Kim Asendorf, Extrafile, 2011. 
“New image file formats for artistic purposes. Digital artists and collectors 
deserve exclusive formats to personalize their files, including custom 
headers and comments. In an Extrafile, every bit can be placed and 
compressed in the way the artist prefers it.” - Kim Asendorf. 



BASCII

Bascii from: Extrafile. 



BLINX

Bascii from: Extrafile. 



Rosa Menkman, Extrafile, BLINX (Monglot) 2011. 







Yung Joey. “Bout Me”. 2015. 



Blooskjs PAOM sweater by Francisco Otero.



Phon.o Who wore it better



Glitch camera app



Lily Baldwin: Glass poster image, 



Dan Sandin: Distribution Religion, 1971 – 1973.



When I did a research into the history of testing image processing technologies on the  
objectified female face and also what it means to lose your face,  
I found this talk by Hito Steyerl  
“Behind White Shadows” which is a huge inspiration to my work named the same name.  
https://www.youtube.com/watch?v=PoZa707a91s 

https://www.youtube.com/watch?v=PoZa707a91s


I published my research here:  
https://beyondresolution.info/Behind-White-Shadows 

https://beyondresolution.info/Behind-White-Shadows


Vox / Lorna Roth. Color film was built for white people. Here's 
what it did to dark skin. 2015.  
https://www.youtube.com/watch?v=d16LNHIEJzs 

https://www.youtube.com/watch?v=d16LNHIEJzs


Or to find new clientele in the wood and chocolate industry. 



Normal Shirley card: One standard does not fit all (or: physics is not just 
physics)!



NBCs Miss “Color TV” Marie McNamara in the 1950s.



Playboy's July 1960 Playmate Teddi Smith



1961, when Lawrence G. Roberts used two cropped 6-bit grayscale 
scanned images from Playboy's July 1960 issue, featuring Playmate Teddi 
Smith, in his MIT master's thesis on image dithering 



Carole Hersee Test Card F. 1967 - 1998. 



Kodak LAD Girl, or Laboratory Aim Density Card, developed by John 
Pytlak between 1974-1982. 





John Pytlak posing with the Kodak LAD Girl. 
Have your highlights lost their sparkle?  
And the midtones lost their scale?  
Are your shadows going smokey?  
And the colors turning stale?  
Have you lost a little business to labs whose pictures shine?  
Because to do it right – takes a lot of time.  
Well, here’s a brand new system.  
It’s simple as can be! Its name is LAD  
– an acronym for Laboratory Aim Density. – John P. Pytlak, 1982. 



Kodak True Colors commercial, 1991.  
https://www.youtube.com/watch?v=Y3LTpPcvsJw

https://www.youtube.com/watch?v=Y3LTpPcvsJw


Kodak's multiracial Shirley card from 1996.



Lena Soderberg. Playboy centerfold 1972. 
Unbeknownst to Lena (and, for many 
years, Playboy), her Playboy centerfold 
quickly became the single most used 
picture in image-processing research. 
Lena was even one of the first pictures 
uploaded to ARPANET.  
Lena was used to develop the now-
ubiquitous .JPEG image format. 
“We decided we should exploit this, 
because it is a phenomenon.” - Eileen 
Kent, VP of new media at Playboy

Jeff Seideman



Sawchuk explains how he and his colleagues felt tired of the normal test 
images or “dull stuff”, “They wanted something glossy to ensure good 
output dynamic range, and they wanted a human face. Just then, 
somebody happened to walk in with a recent issue of Playboy.” Sawchuk 
moves on to describe they ripped out the centerfold of the Playboy and 
used its top third part to scan with their Muirhead scanner, which they had 
customized with analog-to-digital converters to create a 3-channel, 512 x 
512px test image. After the tricky process was finished, Sawchuk realized 
that they had lost a line during the process of scanning. Moreover, the 
timing of the analog-to-digital converters was off, making the final test 
image slightly elongated compared to the original. However, because of 
time pressure, the engineers settled for the distorted version and simply 
replicated the top line to arrive at 512. Those three sets of 512 lines—one 
set for each color, created imperfectly—would become a de facto industry 
standard.



In a 1999 issue of IEEE Transactions on Image Processing "Lena" was 
used in three separate articles

Jeff Seideman



What would it have meant for standardization of digital image processing if 
the image chosen for the .JPEG color test card would have for instance 
featured the first African-American Playboy centrefold Jennifer Jackson 
(March 1965)



Or if the creators of the color test card would not have objectified the 
naked female body at all, but instead had asked permission to feature and 
honour for instance Christine Darden, African American researcher at NASA, 
pioneering supersonic aircrafts. 



Unfortunately the producers of image processing test cards made such 
changes, and as a result, bias is still encoded even in contemporary facial 
recognition softwares. Such as facial recognition software that does not 
Image from: Zach Blas, Bio Exempt lecture at Sonic Acts, 2017.  
https://www.youtube.com/watch?v=V6eE62zJpbo 

https://www.youtube.com/watch?v=V6eE62zJpbo


Zach Blas gave a wonderful overview of contemporary bias in digital image 
technologies in his lecture ‘Bio Exempt’ at Sonic Acts, 2017. 



Echo Can Luo: Nicely Nicely all the time, 2018. A survey of VR softwares’ incapability 
to automatically capture and generate 3D models with Asian bone structures.  
http://echocanluo.com/face-tracking-and-3d3d-modeling-experiments-tests-and-bias/ 

http://echocanluo.com/face-tracking-and-3d3d-modeling-experiments-tests-and-bias/


Echo Can Luo: Nicely Nicely all the time, 2018. A survey of VR softwares’ 
incapability to model Asian bone structures. 



John Knoll presenting Photoshop image processing software. 
https://slate.com/technology/2014/06/jennifer-in-paradise-taken-by-john-
knoll-in-1987-was-the-first-digital-image-manipulated-in-photoshop.html

https://slate.com/technology/2014/06/jennifer-in-paradise-taken-by-john-knoll-in-1987-was-the-first-digital-image-manipulated-in-photoshop.html
https://slate.com/technology/2014/06/jennifer-in-paradise-taken-by-john-knoll-in-1987-was-the-first-digital-image-manipulated-in-photoshop.html


In the presentation, Knoll demonstrates how the software allows him to 
clone his wife Jennifer in a photo taken on Bora Bora.



Constant Dullaart: an open letter to Jennifer Knoll, 2013. 
https://media.ccc.de/v/32c3-7517-the_possibility_of_an_army

“Dear Jennifer, 

Sometime in 1987, you were sitting on a beach in Bora Bora, looking at To’opua island, enjoying a holiday with a 

very serious boyfriend. […] This photograph of a beautiful moment in your personal history has also become a part of 

my history, and that of many other people; it has even shaped our outlooks on the world at large. John’s image of 

you became the first image to be publicly altered by the most influential image manipulation program ever.” […] In 

essence, it was the very first photoshop meme—but now the image is nowhere to be found online. 

Did John ask you if he could use the image? Did you enjoy seeing yourself on the screen as much as he did? Did 

you think you would be the muse that would inspire so much contemporary image making? Did you ever print out the 

image? Would you be willing to share it with me, and so, the other people for whom it took on such an unexpected 

significance? Shouldn’t the Smithsonian have the negative of that image, not to mention digital backups of its endless 

variations?” 

https://media.ccc.de/v/32c3-7517-the_possibility_of_an_army


John Knoll responded again in the Guardian. But where before the image 
was published under a so called non-disclosure agreement, the real image 
was now published with the response and as a result, everyone gained 
access to that original image.  
“I still pride myself into tricking Jon into releasing that original image. The 
world has a right to see this very first photoshopped image.” - Constant 
Dullaart. 



Constant Dullaart. Jennifer in Paradise, 2013.



Rosa Menkman, Behind White Shadows Patch - logo in glow in 
the dark on white embroidered in Triangle patch, 2018. 

In a culture that is dominated by images, we need to realise that (new) digital image processing 
technologies - wether based in classic image compression, biometrics or the newest machine learning 
algorithms - consist of some of the most influential, political but also biased and inherently flawed 
protocols. We are in a war against the currently governing and still developing states of image 
processing - wether we know it or not. 



Rosa Menkman. An effort to re-claim the Blinx by transforming its 
title to: ‘A color test card for image-recalibration’ when it was 
featured in VOGUE magazine (2018).



We Allhttps://beyondresolution.info/Behind-White-Shadows 

https://beyondresolution.info/Behind-White-Shadows




The i.R.D. commemorates unaccepted and depreciated standards



Critical   
Digital  
Material 
(ities)


