
Blow-Up (1966), film by Michelangelo Antonioni, https://en.wikipedia.org/wiki/Blowup  

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


Kodak Analog Films: Pan-X, ISO 32    Plus-X, ISO 125      TRI-X ISO 400   



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

First View of Earth from Moon, Lunar orbiter, NASA (October 1, 1966)



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://pds-imaging.jpl.nasa.gov/volumes/loirp.html

First View of Earth from Moon, Lunar orbiter, NASA (Oct 1, 1966) updated with more recent software



From Analog to Digital: From Chemical to Numeric Operations

• Analog photographs are 
created through light 
exposure of light-sensitive 
chemicals coated on film 
followed by chemical 
development

• Digital images are 
sampled light information 
captured electronically 
with sensors which are 
then processed 
numerically



“ la Grande Jatte”, Georges Seurat (1884)

https://www.britannica.com/art/pointillism
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00000000: ff d8 ff e1 04 58 45 78 69 66 00 00 4d 4d 00 2a 

00000010: 00 00 00 08 00 0c 01 00 00 03 00 00 00 01 0b b8 

00000020: 00 00 01 01 00 03 00 00 00 01 06 9c 00 00 01 02 

00000030: 00 03 00 00 00 03 00 00 00 9e 01 06 00 03 00 00 

00000040: 00 01 00 02 00 00 01 12 00 03 00 00 00 01 00 01 

00000050: 00 00 01 15 00 03 00 00 00 01 00 03 00 00 01 1a 

00000060: 00 05 00 00 00 01 00 00 00 a4 01 1b 00 05 00 00 

00000070: 00 01 00 00 00 ac 01 28 00 03 00 00 00 01 00 02 

00000080: 00 00 01 31 00 02 00 00 00 22 00 00 00 b4 01 32 

00000090: 00 02 00 00 00 14 00 00 00 d6 87 69 00 04 00 00 

000000a0: 00 01 00 00 00 ec 00 00 01 24 00 08 00 08 00 08 

000000b0: 00 00 4e 20 00 00 27 10 00 00 4e 20 00 00 27 10 

000000c0: 41 64 6f 62 65 20 50 68 6f 74 6f 73 68 6f 70 20 

000000d0: 32 36 2e 31 30 20 28 4d 61 63 69 6e 74 6f 73 68 

000000e0: 29 00 32 30 32 35 3a 30 39 3a 31 34 20 31 35 3a 

000000f0: 34 31 3a 35 35 00 00 00 00 04 90 00 00 07 00 00 

00000100: 00 04 30 32 33 31 a0 01 00 03 00 00 00 01 00 01 

00000110: 00 00 a0 02 00 04 00 00 00 01 00 00 00 12 a0 03 

00000120: 00 04 00 00 00 01 00 00 00 0a 00 00 00 00 00 00 

00000130: 00 06 01 03 00 03 00 00 00 01 00 06 00 00 01 1a 

00000140: 00 05 00 00 00 01 00 00 01 72 01 1b 00 05 00 00 

00000150: 00 01 00 00 01 7a 01 28 00 03 00 00 00 01 00 02 

00000160: 00 00 02 01 00 04 00 00 00 01 00 00 01 82 02 02 

00000170: 00 04 00 00 00 01 00 00 02 ce 00 00 00 00 00 00 

00000180: 00 48 00 00 00 01 00 00 00 48 00 00 00 01 ff d8 

00000190: ff ed 00 0c 41 64 6f 62 65 5f 43 4d 00 01 ff ee 

000001a0: 00 0e 41 64 6f 62 65 00 64 80 00 00 00 01 ff db 

000001b0: 00 84 00 0c 08 08 08 09 08 0c 09 09 0c 11 0b 0a 

000001c0: 0b 11 15 0f 0c 0c 0f 15 18 13 13 15 13 13 18 11 

000001d0: 0c 0c 0c 0c 0c 0c 11 0c 0c 0c 0c 0c 0c 0c 0c 0c 

000001e0: 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 

000001f0: 0c 0c 0c 01 0d 0b 0b 0d 0e 0d 10 0e 0e 10 14 0e 

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)

   



The PIXEL is a sample at a discreet point, at a specific sampling rate, the higher the rate the closer to a continuous signal



• 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)

The Digital image as Signal



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

• 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)



To be continued…

“Bitwalls”, Christian Moeller (2011)

https://segd.org/san-jose-international-airport-art-technology-program | Christian Moeller website

https://segd.org/san-jose-international-airport-art-technology-program
https://segd.org/san-jose-international-airport-art-technology-program
https://segd.org/san-jose-international-airport-art-technology-program
https://segd.org/san-jose-international-airport-art-technology-program
https://segd.org/san-jose-international-airport-art-technology-program
https://segd.org/san-jose-international-airport-art-technology-program
https://segd.org/san-jose-international-airport-art-technology-program
https://segd.org/san-jose-international-airport-art-technology-program
https://segd.org/san-jose-international-airport-art-technology-program
https://segd.org/san-jose-international-airport-art-technology-program
https://segd.org/san-jose-international-airport-art-technology-program
https://segd.org/san-jose-international-airport-art-technology-program
https://segd.org/san-jose-international-airport-art-technology-program
https://christianmoeller.com/


To be continued…

“Netropolis | Berlin”, Michael Najjar (2003-2006)

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/



To be continued…

Multiple Image Layering

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



Sampling at different resolutions – DPI resolution (Dots per inch)

1.6 MB (100 dpi)       950 KB (10 dpi)



Standard grey scale (256 values) 2 bit dither (right)

1.2 MB         338 KB



EXIF Data (Digital cameras embed into the image how it was created)



Sharpen    Maximum Saturation

1.6 MB         4.9 MB

[1,1,1] 

[1,9,1] 

[1,1,1]



Blur (remove information)  Blur + Noise (add information)

326 KB         4.6 MB

[1,1,1] 

[1,1,1] 

[1,1,1]



Blur + Equalize)   Blur + Noise + Equalize (results in banding)

328 KB         700 KB (https://en.wikipedia.org/wiki/Colour_banding)



Horizontal Edge Detection  Vertical Edge Detection 

2.3 MB         4.4 MB

[-1,9,-1] 

[-1,9,-1] 

[-1,9,-1]

[-1,-1,-1] 

[ 9, 9, 9] 

[-1,-1,-1]



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

When images are compressed, extra digital space can be used to encode data 
that is kep hidden

• Null Byte

• 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/




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


Highly Compressed JPEG results in patterns where similar data are situated



“jpeg ny02”, Thomas Ruff (2004)

https://artblart.com/tag/thomas-ruff-jpeg-ny02/
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https://www.victoria-miro.com/usr/library/documents/main/stan-douglas_dct_works_vm2017.pdfhttps://www.tate.org.uk/art/artists/thomas-ruff-2602/surface-tension

Substratum 1 II, Thomas Ruff (2001) 



https://www.victoria-miro.com/usr/library/documents/main/stan-douglas_dct_works_vm2017.pdfhttps://www.castellodirivoli.org/en/mostra/thomas-ruff/

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



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.
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https://www.victoria-miro.com/usr/library/documents/main/stan-douglas_dct_works_vm2017.pdf



Stan Douglas, N99N, 2016



Images

“DCT series”, Stan Douglas (2016)

https://www.victoria-miro.com/usr/library/documents/main/stan-douglas_dct_works_vm2017.pdf



Leon Harmon

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



Images

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



Leon Harmon, Bell Labs (American Scientific, 1973)

How much information is required for recognition and what information is the most important



https://archive.thedali.org/mwebcgi/mweb.exe?request=record;id=152;type=101



To be continued…

“Missing”, Nancy Burson (1985)

https://www.washingtonpost.com/archive/lifestyle/1985/05/24/using-technology-to-age-missing-kids/c55c51e5-6df3-4fcf-baac-d695d81d38e8/



Images

https://www.popularmechanics.com/technology/security/a22829/machine-learning-blurred-faces/



What is a photograph?

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

https://farid.berkeley.edu/ | https://www.youtube.com/watch?v=nG2_GhNdTek (start 1:49 - )

In a world flooded with fake images, manipulated videos, and AI-generated voices, how 
do we know what’s real anymore? A leading voice in AI 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 AI 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 AI-
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. 

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