4th Flashback: Discovery and Study of Perspective Full discovery and mathematical treatment seems to have started with the Italian renaissance in the 15th century and lasted till the 19th century Inverse problems of perspective:

• Leonardo da Vinci seems to have been one of the first to wonder how to determine the painter's eye point from a perspective painting. He does not seem to have investigated this further though.

• Others studied two types of inverse problems (for single perspectives):

determine the painter's eye point (pose estimation...) determine an object's shape

• In both cases, assumptions need to be made on the object (shape/position/orientation)

• The following scientists proposed solutions for various special cases: Outline

  Discovery and Study of PerspectiveTwo pre-photography discoveries that are still used/relevant today, expressed in "computer vision language": 1715, Taylor: an algorithm for estimating the focal length and principal point of a camera, as well as the side lengths of a cuboid, from an image thereof 1773, Lagrange: full sketch of a solution to the general 3-point pose problemJoseph-Louis Lagrange (1736-1813)• earliest other known reference: Grunert, 1841• planar 3-point pose problem was solved ca. 1615 by Snellius 3rd Flashback: General Orientation Procedures for Perspectives Results after the invention of photography: Trifocal geometry (trilinear matching constraints, for points and lines) 1883, Hauck: besides deriving the theory, Hauck also designed and built a device allowing to draw a perspective image from two orthographic ones 1899, Finsterwalder: solution for 4 coplanar and 2 other points 3rd Flashback: General Orientation Procedures for Perspectives Results after the invention of photography: 1913, Kruppa: 5-point problem Motion estimation 1880, Schröter: 4-point problem for coplanar object points 3D modeling from a single image using vanishing points and lines 1883, Hauck 2003, Nistér: first algorithm for the 5-point problem that gives at most 10 : self-calibration approach for general motion, based on the concepts of absolute conic and circular points 1899, Finsterwalder 1892, Meydenbauer: mentions that self-calibration of a rotating camera is possible 3D modeling using mirror images or exploiting symmetries of objects stereo camera and stereo viewing, 1930Examples of photogrammetric and photographic equipment:

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Conclusions

Science and technology are often re-invented, increasingly frequently, e.g. in our area:

• often because an application of a new theory is not known or not mature yet