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The Technical Image

Tracing the projection inside a Camera Obscura



https://www.nytimes.com/2019/10/24/arts/shi-guorui-catskills-photography.html

Mr. Shi was inspired by “Falls of 
the Kaaterskill,” an 1826 painting 
by Thomas Cole (1801-1848).
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Johannes Vermeer, “The Geographer” (1668/1669), the “Astronomer” (1668)

The Hockney–Falco thesis advanced by artist David Hockney and optics 
physicist Charles M. Falco: Advances in realism based on use of optical instruments

https://en.wikipedia.org/wiki/David_Hockney
https://en.wikipedia.org/wiki/Charles_M._Falco


https://www.abelardomorell.net/project/camera-obscura/#jp-carousel-1703



The Computer Screen as a Camera Screen



Basic optical-mechanial camera format

§ Field-of-View
§ Vantage point



Terminology

§ Field-of-View: What is seen at a given moment

§ Angle of view: Angular extent of a scene imaged by a 
camera

§ Vantage point: The location where the photo is taken from

§ Frustum: 3D region viewed on the screen



Focal lens – the distance between the lens and the image sensor



Fisheye Lens



Depth of Field – The Range of focus in a scene based on lens opening 



Depth of Field

László Moholy-Nagy, Photograph (Self-Portrait with Hand), 1925/29, printed 1940/49 





Marc Levoy, Computer Science Lab, Stanford 

http://graphics.stanford.edu/projects/lightfield/

http://graphics.stanford.edu/projects/lightfield/


Lytro – variable depth-of-field

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





Anamorph Transformation



Catoptric anamorphic images – Istvan Orosz, William Kentridge
(Catoptric – phenomena of reflected light as in mirrors)



Andrea Pozzo, church of St.Ignazio, 1690. 3D illusion on flat surface



Full Sphere camera– iCinema, UNSW https://vimeo.com/2831635

https://vimeo.com/2831635


Photogrammetry – Making measurements from photographs

The input to photogrammetry is photographs, and the output is typically a map, a drawing, a measurement, or a 
3D model of an object or scene. The 3-D co-ordinates define the locations of object points in the 3-D space

https://en.wikipedia.org/wiki/Three-dimensional_space


Ghost Cell

http://www.antoinedelach.com/GHOST-CEL/



3D Depth Sensing

Microsoft Kinect: Licensed from PrimeSense (2010)
Motion sensing input device (infrared projection/detector)
Analyses projected pattern to measure depth (structured light)
Realtime gesture recognition, body skeletal detection (up to 4 
people). Natural user interface
Apple acquired PrimeSense in 2013. Integrated features into 
iphone

https://en.wikipedia.org/wiki/Kinect
https://en.wikipedia.org/wiki/Structured_light


Point Cloud Photogrammetry in Cultural Heritage

https://www.factumfoundation.org/pag_fa/1345/photogrammetry

Photogrammetry is a 3D recording technique that employs 2D images to 
create a 3D model of an object or surface. It involves taking hundreds of 
overlapping photographs of an object from many different angles and 
processing them using specialised software such as RealityCapture (RC) 
or Agisoft PhotoScan. The digital 3D model can be used for study or 
outputted as a physical object via 3D printing or CNC milling.

https://www.capturingreality.com/


Iphone 13

https://www.dpreview.com/files/p/articles/6780391159/iPhone13Pro-3CameraModules.jpeg



Image processing in the iphone 13

https://www.dpreview.com/files/p/articles/6780391159/iPhone13-MultiFrameImageProcessingPipeline.jpeg



Wikipedia was used extensively to collect material for this presentation. 
Copyright and intellectual property of the material used is the property 
of the online source, or published authors.


