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Definition
is an interdisciplinary field that deals with how computers can be made
to gain high-level understanding from digital images.

Related Disciplines

B Image Processing
B 3D Reconstruction
B Pattern Detection

B Computer Graphics (CGl)
B Virtual / Augmented / Mixed Reality
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From image to understanding

from images to for a specific

environment.

M 3D Reconstruction
B Pattern Detection

From understanding to image

images that illustrates the of

B Computer Graphics (CGl)
B Virtual / Augmented / Mixed Reality
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Pipeline

From image

Image Processing Understanding

Towards image
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Example

B Lost longline modeling

3D Reconstruction

AR / VR Result
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Example

B Generative Artificial Intelligence

Prompt: A class of students
learning computer vision
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Chapter 1

History Part 1.

The perspective
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Understanding the perspective

B 1425: Filippo Brunelleschi demonstrates the principles
of linear or "artificial" perspective.

o ‘7 259 "
: Brunelleschi Filippo, Lost Painting of the
1 u. =2 2~
- e g Battistero di San Giovanni,
Battistero di San Giovanni, 1059-1128, Kunsthistorisches Institut in Florenz,
Firenze (Italy) Max-Planck-Institut

See https://www.youtube.com/watch?v=bkNMMS8uiMww
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Theorizing the perspective

B 1435: Leon Battista Alberti (1404 - 1472) theorize the perspective
within the treatise De Pictura (1435).
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Construzione Legittima

Paolo Uccello, ar. 1430, Perspective Study of a Vase,
pen and ink, 29x24.1cm, Galleria degli Uffizi (Firenze)
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Thinking the perspective

M 1480: Leonardo da Vinci (1452 — 1519) use perSpectlve for abstract
geometric representation.

HRRIR G A 4P RS < /

Da Vinci Leonardo, 1481, Adorazione dei Magi, Perspectlval study for The Adorazzone a’ez Magz C. 1481
oil on wood, 246x263cm, Galeria degli Uffizi (Firenze)
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Vanishing point

B 1625: Girard Desargues (1591- 1661) defines projective geometry
generalizing the use of vanishing points.
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euenemens des rencontres du Cone auvec vn Plan, Par L, §, ¢, D, L.

L ne [era pas malaifé de faire icy laditinétion necellaire d'entreles impolitions de . L—
nom, autrement definitions,les propolitions,les demonftrations, quand elles font Nottss ampo-

en fuitre. Etles antres efpeces de dci)ﬁours nonplas que de choifir entre les figures L

JE cellequiiraport auperiodequon lit, ou de faire ces figures furledifcours.

Chacun penferacequiluy femblera conuenable ou dece qui eft icy deduir, ou de
lamanicrede le déduire, & verraquelaraifon effaye i cognoiltre des quantitez infinies d'vne Ly
part: enfemble de celles qui s'apetilfent iufques i reduire leurs deux excremitez oppofées en one-point

| ]
two-point three-point
vnefeule, & que I'entendement s’y pere, non (culement 2 caufe de leurs. imaginables grandeur perspective perspective per‘vpf/cttve

& pctitc&'ﬂ, maisencore acaule que le raifonnementordinaire I¢ conduit a en conclure des pro=-
prictez, d’ou il eft incapable de comprendrecomment, c’eft quelles [ont.

Icy toute ligne droiégcc ftentendualongée aubeloin Ellfm%ny d’'vne part & d’autre,

Vn femblable alongement 4 diftance infinie d'vne part & d’autre en vne droilte, efticy

reprefenté par vne rangée de poinéts alignez d’vne part & dautre en [uitze de cette .
droi&te,

Desargues Girard, 1639, Brouillon projet d’une atteinte aux évenements des
rencontres du cone avec un Plan, Gallica BNF (France)
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Projective geometry

B 1820: Jean-Victor Poncelet (1788-1867) and Joseph Diez Gergonne
(1771-1859) formalize projective geometry using mathematics.
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Projecting from one space to another

AL - -

— g Computing equations
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Poncelet Jean-Victor, 1822, Propriétés projectives des figures,
Gallica BNF (France)
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Homogeneous Coordinates

B 1827: August Ferdinand Mobius (1790-1868) propose Homogeneous
Coordinates for projective geometry.

[SX] [Moo Mop1 Mp1 Mp3]
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Eucli )
uclidean Projection = Affine transform
space
Projecting from one space to another
August Ferdinand Mobius, 1827, Der barycentrische Calcul, =
Verlag von Johann Ambrosius Barth, Leipzig Matrix calculus
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