L ecture-4

CameraModel Revisited

» Section 2.4, and 6.3 from “Introductory
Techniques for 3-D Computer Vision”




Camera Parameters

» Extrinsc parameters

— Parameters that define the location and orientation of
the camera reference frame with respect to a known
world reference frame

» 3-D translation vector
* A 3 by 3 rotation matrix

* Intrinsic parameters

— Parameters necessary to link the pixel coordinates of
an image point with the corresponding coordinatesin
the camera reference frame

* Perspective projection

 Transformation between camera frame coordinates and pixel
coordinates

Camera Model Revisited:
Rotation & Translation
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Perspective Projection: Revisited
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CameraModel Revisited: Image and Camera
coordinates

X=-(X,- 0,)S,

Y =- (Y- 0,)S, oY) jmage coordinates

(x,y) camera coordinates
(0,,0,)image center (in pixels)

)ﬂm=-—+OX ; i ; ;
S, (5,5, effective size of pixels (in
y millimeters) in the horizontal and
Yim =~ g"‘oy vertical directions.
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Camera Moded Revisited
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Computing Camera Parameters

» Using known 3-D points and corresponding
Image points, estimate camera matrix employing
pseudo inverse method of section 1.6
(Fundamental of Computer Vision).

» Compute camera parameters by relating camera

matrix with estimated camera matrix.

— Extrinsic
e Translation
* Rotation

— Intrinsic
* Horizontal f, and f, vertical focal lengths
* Translation o, and o,

Comparison
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Computing Camera Parameters
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Perspective Projection: Revisited
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