TEMA 5

Calibracio de Cameres



Calibracio de cameres
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Calibracio de cameres

Modelitzacio
GX) X?

4 L G(X)

Calibracio
xX 1"

Modelitzacio:
* Especificar I’equacid matematica que regira el comportament de la camara.
» Aquesta equacio dependra d’un conjunt de parametres.
« Aproximacio matematica al model fisic real de la camara.

Calibracio:
* Obtencio del valor dels parametres del model.



Meétode de Hall - Model de la camera

Suposem que la llum es projecta al pla imatge de forma lineal.
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S [Yu =\ 4, A4y Ay Ay w Zw
S Ay Ay Ay A4y | "

Matriu definida a partir d’un factor d’escala
Solucid unica fixant una component qualsevol a la unitat.
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Metode de Hall - Calibracio
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M¢tode de Hall - Calibracio
A" X, -4, XX +A"Y Ay XY+ A2, A X, "2+ A, =X

AZI WXW _A31 IYu WXW + Azz WYW _A32 ]Yu WYW + A23 WZW _A33 ]Yu WZW + A24 — IYu

T
A:(An Ay, Ay Ay Ay Ay Ay Ay Ay Ay A33)

Tenim 11 incognites 1 cada punt 2D ens dona 2 equacions.
Necessitem com a minim 6 punts. Més punts implica més precissio

OA=B
Q2i—1 = ( WX ] WY ] WZ i 1 O O O O _[Xui WXwi _[Xui WYwi _IXui WZwi)
0, = (O oo0o0 "x, "r, "z, 1 _IYui WXwi _IYui WYwi _IYui WZwi)

wi Wi wi
(1
B2i—1 _ ( Xui)

B, = (IYui)

Aleshores, es pot obtenir una solucio per la matriu A, utilitzant la pseudoinversa.
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Metode de Faugeras - EI model pinhole
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 Extrinsic parameters: Model the situation and orientation of the camera with respect
to a world co-ordinate system.

* Intrinsic parameters: Model the behaviour of the internal geometry and the optical

characteristics of the camera. .



Metode de Faugeras - Parametres extrinsecs
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Metode de Faugeras - Parametres intrinsecs - Projecci06 i1deal




Metode de Faugeras - Parametres intrinsecs - Conversio pixel
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Metode de Faugeras - Parametres intrinsecs - Punt Principal
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Mcetode de Faugeras - Model de la camera

(Xws Yws Zy,) 3D object point with respect to world co-ordinate system

Affine transformation.
Modelled parameters: R, T

(Xe Yo Z¢) 3D object point with respect to camera co-ordinate system

Perspective transformation.
Modelled parameter: f

(Xy» Yy) Ideal projection on the retinal plane

Pixel adjustment
Modelled parameters: Kk, K,

(X;, Yp) Real projection on the image plane

Adaptation to the computer image buffer
Modelled parameters:  u, v,

(X;, Y;) Real projection on the image plane
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Metode de Faugeras - Parametres intrinsecs
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Mcetode de Faugeras - Model de la camera
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Metode de Faugeras - Calibracio
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Metode de Faugeras - Calibracio
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Metode de Faugeras - Calibracio - Obtencio dels parametres
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Metode de Faugeras - Calibracio - Obtencio dels parametres
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Metode de Faugeras - Calibracio - Obtencio dels parametres
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Metode de Faugeras amb distorsio de les lens
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Efecte de la distorsi6 radial
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Metode de Faugeras amb distorsio de les lens

Efecte de la distorsio tangencial
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La distorsiod radial es la que afecta mes, 1 normalment €s la Uinica que es té en

compte en la majoria de models.

21



I¢tode de Faugeras - Model amb distorsio radial - Parametres intrinsec:
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D, =", ( kr? + ket +) >k, es el factor més important
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vietode ac raugeras - iviodel amo distorsio radial

(Xw»> Y, Zy,) 3D object point with respect to world co-ordinate system

Affine transformation.
Modelled parameters: R, T

(Xe Yoo Z,) 3D object point with respect to camera co-ordinate system

Perspective transformation.
Modelled parameter: f

(X4 Yy) Ideal projection on the retinal plane

Radial lens distortion.
Modelled parameter: K,

(X4, Yq) Real projection on the retinal plane

Pixel adjustment
Modelled parameters: Kk, K,

(X,» Yp ) Real projection on the image plane

Adaptation to the computer image buffer
Modelled parameters:  u,, v,

\ (X;, Y;) Real projection on the image plane




Metode de Faugeras - El model amb distorsio radial
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El model és NO LINEAL

Calibracio per metodes
iteratius
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