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https://en.wikipedia.org/wiki/Blowup

og Eilms: Pan-X, ISO 32 2 1 Plus-X, 1SO 125




First View of Earth from Moon, Lunar orbiter, NASA (October 1, 1966)
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https://www.nasa.gov/feature/50-years-ago-the-lunar-orbiter-program



First View of Earth from Moon, Lunar orbiter, NASA (Oct 1, 1966) data processed with better soft.

https://www.nasa.gov/feature/50-years-ago-the-lunar-orbiter-program



First View of Earth from Moon, Lunar orbiter, NASA (Oct 1, 1966) updated with more recent software
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From Analog to Digital: From Chemical to Numeric Operations

* Analog photographs are
created through light
exposure of light-sensitive
Chem|Ca|S Coated on fllm Analog Complex Wave with Increasing Digital Sampling Density (left —» right)
followed by chemical | Araio (caniniais e
develo pme nt ki L

High sampling rate
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 Digital images are . _ .
sampled light information e (<
captured electronically
with sensors which are
then processed
numerically




“la Grande Jatte”, Georges Seurat (1884)
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Digital Image is made up of pixels, organized as a multi-dimensional data structure: horizonal, vertical, RGB, alpha (transparency), Bitdepth (2 bit, 8 bit, 16 bit, 32 bit)
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The Digital image as Signal

Image
Process0r

Sensor
RAW

Bayer Sensor
filter

« Light captured by sensors in the camera is converted into digital form through
sampling and quantization

* Quantization is the process of mapping a continuous range of values into a finite
set of discrete values.

» A signal is a mathematical function and conveys some information. It can be
processed mathematically through algorithms (An algorithm is a repeatable
sequence of instructions, active until it reaches a pre-defined limit)



Pixel Horizontal location: 2560

Pixel Vertical location: 1920

Each pixel has R,G,B values between 0 to 255
Dimensions: X,Y,R,G,B,alpha

Total bytes: 1,678,364 (1.7MB)

Multi-dimensional Data Structure — Allows for additional data to be inserted wherever there is extra space



“Bitwalls”, Christian Moeller (2011)
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“Netropolis | Berlin”, Michael Najjar (2003-2006)
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https://www.michaelnajjar.com/artworks/netropolis#9



“Rembrandt”, “Velasquez”, Jason Salavon (2009/2010)

http://www.salavon.com/work/Portrait/



Idris Khan (2017)

https://thenewartgallerywalsall.org.uk/exhibition/idris-khan/



https:/lwww.davidzwirner.com/artists/james-welling/survey



Sampling at different resolutions — DPI resolution (Dots per inch)
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EXIF Data (Digital cameras embed into the image how it was created)

Metering mr
F number:
sure ti
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Blur (remove information)
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Blur + Noise (ad




Blur + Equalize) ‘Blur + Noise + Equalize (results in bahding)




~ Vertical Edge Detection




Steganography is the practice of concealing information. It involves hiding data
within an ordinary, non-secret file or message to prevent detection. The hidden
iInformation is being extracted at the receiving end.

When images are compressed, extra digital space can be used to encode data
that iS kep hidden Original NaturaITe‘xtue Stego Image (withidq‘e hoto) Hidden Mini Photo (binary) Extracted Photo (from LSB)

* Here’s the photo-in-photo steganography demo:
» Original Natural Texture — cropped astronaut photo (grayscale).

« Stego Image — looks almost the same but hides another photo in its least
significant bits.

* Hidden Mini Photo — the classic “camera man” image (converted to binary).
- Extracted Photo — recovered from the LSB plane of the stego image.


https://null-byte.wonderhowto.com/how-to/steganography-hide-secret-data-inside-image-audio-file-seconds-0180936/
https://null-byte.wonderhowto.com/how-to/steganography-hide-secret-data-inside-image-audio-file-seconds-0180936/
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TECHNOLOGY | ARTISTS | PROJECTS | RESOURCES | NEWS | THE FOUNDATION e

PETER GREENAWAY ON VERONESE 'SWEDDING AT CANA

San Giorgio Maggiore,Venice

anll B¢ 3

The second of Peter Greenaway's live projects onto a facsimile that was produced by Factum Arte. The performance took place in the
orlgmal location of the great pamtmg by Veronese: the refectory of San Giorgio Maggiore in Venice.



https://vimeo.com/6738961

JPEG Compression: Image information is discarded to achieve smaller file size

» In information technology, lossy compression or irreversible
compression is the class of data encoding methods that uses inexact
approximations and partial data discarding to represent the content.
These techniques are used to reduce data size for storing, handling,
and transmitting content.

» This is opposed to lossless data compression (reversible data
compression) which does not degrade the data. The amount of data
reduction possible using lossy compression is much higher than
through lossless techniques.

= Lossy compression is most commonly used to
compress multimedia data (audio, video, and images), especially in
applications such as streaming media and internet telephony. By
contrast, lossless compression is typically required for text and data
files, such as bank records and text articles.



https://en.wikipedia.org/wiki/Information_technology
https://en.wikipedia.org/wiki/Data_compression
https://en.wikipedia.org/wiki/Lossless_compression
https://en.wikipedia.org/wiki/Multimedia
https://en.wikipedia.org/wiki/Sound_recording_and_reproduction
https://en.wikipedia.org/wiki/Video
https://en.wikipedia.org/wiki/Image
https://en.wikipedia.org/wiki/Streaming_media
https://en.wikipedia.org/wiki/VOIP




“jpeg ny(

https://artblart.com/tag/thomas-ruff-jpeg-ny02/ .
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https://www ists/the ) 502/surface-tension



Substratum (Manipulation of Manga images) Thomas Ruff (2001)

https://www.castellodirivoli.org/en/mostra/thomas-ruff/



Discrete Cosine Transform (DCT)

 The Discrete Cosine Transform (DCT) is a mathematical technique
used to convert a signal or image from the spatial (or time) domain
into the frequency domain. It is widely used in data compression
(e.g., JPEG for images, MP3 for audio) because it concentrates most
of the signal’s important information in a few low-frequency
components.

* JPEG uses DCT as one step in its workflow but adds several other stages
to achieve actual compression.

Original 8x8 Block

DCT Coefficients (log scale)

Reconstructed Block (JPEG)




Stan Douglas DG works

|
Image: Stan Douglas, 09_7NAF, 2016
Lacquered UV ink on gessoed panel
150x 150 x5em, 39 1/8x59 1/8x 2 in

Two examples of Stan Douglas’ new DCT works are on display.

The DCT works can be seen as a development of Douglas’ Corrupt Files series from 2013, in which he examined the coding mistakes that can

occur within a digital camera’s memory card and the abstract, visual results that ensue.

DCT refers to a ‘discrete cosine transform’, a series of data points that specify how JPEG image files, among others, are compressed. Using

DCTs, Douglas is able literally to ‘write’ images, determining their frequencies, amplitudes and colour values. Speaking about the work,

Douglas explains: “The original idea was to make a digital version of a photogram, a camera-less photograph created using the process of

fixing an image without the optical apparatus of collecting an image. In the case of photography, a photogram is traditionally made using

paper, light and chemicals. With digital photography, chemicals have been replaced by code. I figured that since we’re turning images into

code, you should be able to reverse the process and create a code to make an image.’
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https://www.victoria-miro.com/usr/library/documents/main/stan-douglas_dct_works_vm2017.pdf




Leon Harmon

SCIENTIFIC
AMERICAN

THE RECOCNITION OF FACES ONL LIS A

' /"/ rr’rm/ﬁ £ 973

AT SCENTIFG AN

iSRRG
moma.org/collection/works/166022?sov_referrer=artist&artist_id=42856&page=1



REDUCED-INFORMATION-CONTENT PORTRAITS were gen-
erated by a computer. The picture at left is a block portrait; it is
an array of 16 X 16 squares, each one of which can assume any one

FLYING-SPOT SCANNER

TRANSPARENCY

LIGHT < — | SYNCHRONIZING
SOURCE SIGNAL
)

SYSTEM FOR MAKING BLOCK PORTRAITS uses a flying-spot
scanner, a device similar to a television camera. The image, usual-
ly in the form of a 35-millimeter photographic transparency, is
scanned in a raster pattern of 1,024 lines. In the analogue-to-digital
converter each line is sampled at 1,024 points and the brightness of
each point is assigned one of 1,024 values. Using this information
stored on magnetic tape, the central processing unit divides the

https://psychology.wikia.org/wiki/Leon_Harmon

 ANALOGUE-

of 16 levels of gray. Not all the 256 squares are required to rep-
resent the face. The contoured representation at right was pro-
duced by filtering the block portrait to remove high frequencies.

COMPUTER VIDEO TERMINAL

TO-DIGITAL
CONVERTER

STORAGE

_/ COMPUTER-GENERATED
CENTRAL IMAGE
PROCESSING
UNIT

image into n X n squares and averages the brightness values of all
the points within each square. The number of permissible bright-
ness values is then reduced to eight or 16. The resulting image is
displayed on a video terminal (a television screen) and photo-
graphed. The computer can also be made to operate a facsimile
printer, which produces a finished picture directly. Most of the por-
traits used in these experiments were made by the latter process.

SELECTIVE FREQUENCY FILTERING influences the ease with
which block portraits are recognized. The original block portrait
of Abraham Lincoln is at top left. It consists of the photographic
“signal,” whose highest spatial frequency is 10 cycles per picture
height, and noise frequencies extending above 10 cycles. As was
anticipated, filtering out all spatial frequencies above 10 cycles
(top right) greatly enhances recognition. Selective removal of only

part of the noise spectrum, however, reveals which frequencies
most effectively mask the image. At bottom left all frequenci

above 40 cycles have been removed; even though the sharp edges
of the squares are eliminated, perception is improved only slight-
ly. When the two-octave band from 10 to 40 cycles is removed (bot-
tom right), the face is more readily recognized. The phenome-
non apparently responsible for this effect is critical-band masking.




Leon Harmon, Bell Labs (American Scientific, 1973)
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RANDOMLY DISTRIBUTED NOISE of uniform amplitude is added to smoothly blurred
portraits of Lincoln. When the noise is in the band adjacent to the signal frequencies (left),
it obscures the picture more effectively than when it is at least two octaves removed from
the picture frequencies (right), confirming that critical-band masking is the most important
mechanism limiting the recognition of degraded or blurred images such as block portraits.

How much information is required for recognition and what information is the most important
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“Missing”, Nancy Burson (1985)

https://www.was hingtonpost.com/archive/lifestyle/1985/05/24/using-technolo gy-to-age-missing-kids/c55c51e 5-6d f3-4fcf-baac-d695d81d38e8/
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Nowhere to Hide: Algorithms Are Learning to ID
Pixelated Faces

The new tech can identify faces or numbers even if they've

@ /7 BY AVERY THOMPSON
\ 4

been blurred out.

https://www.po

a22829/machine-learning-blurred-faces/




Invisible Images (Your Pictures Are
Looking at You)

e

i A Eigenface (Colorized),
Labelled Faces in the Wild Dataset
2016

“Winona"

OUR eyes are fleshy things, and for most of human history our visual culture

has also been made of fleshy things. The history of images is a history of
pigments and dyes, oils, acrylics, silver nitrate and gelatin—materials that one could use to paint a

cave, a church, or a canvas. One could use them to make a photograph, or to print pictures on the
pages of a magazine. The advent of screen-based media in the latter half of the 20th century wasn’t
so different: cathode ray tubes and liquid crystal displays emitted light at frequencies our eyes
perceive as color, and densities we perceive as shape.

The overwhelming
majority of images
are now made by
machines for other
machines, with
humans rarely in the
loop...



Prof. Farid Hani, Digital forensics, UC Berkeley

In a world flooded with fake images, manipulated videos, and Al-generated voices, how
do we know what’s real anymore? A leading voice in Al research and digital forensics,
Hany works to authenticate digital media and expose the fakes.

In this episode, Hakeem and Hany dive into how we got here. How does Al really work?
How are deepfakes detected? And what does the future hold for truth in the digital age?
Plus, Hakeem puts Hany to the test: can he tell the difference between real and Al-
generated headlines? And can Hakeem tell a deepfake version of Hany from the real

thing?

Hany Farid is a Professor at the UC Berkeley School of Information. In addition to
teaching at UC Berkeley, Hany is Chief Science Officer at GetReal Security, a company
that focuses on the authentication of digital media. His research focuses on digital
forensics, forensic science, misinformation, image analysis, and human perception.

(start 1:49 -)


https://farid.berkeley.edu/
https://www.youtube.com/watch?v=nG2_GhNdTek
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