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ral €xam

Office hours:
By appointment
Infos:

wwwbruegge.in.tum.de/projects/lehrstuhl/twiki/bin/view/Lehrstuhl/Au
gmentedRealityIntroductionWiSe2003

or via:
www.in.tum.de/~klinker -> Teaching -> Erweiterte Realitét I



omputer graphics:
Mixed reality, information presentation
Displays (HMDs)

System architectures for AR: DWARF
System architectures for AR: Context Toolkit
Demos

Trackers

Camera calibration
Computer vision
Intelligent environments
Discussion and conclusions
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— Object coordinates

— World coordinates Yo
— Camera coordinates X

* Geometry Pipeline
in OpenGL o \




openGL
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e Around x: y—z J

 Aroundy: z-—»Xx y

X-y-z2-X-Y-2-X-y-Z-X-y-Z




e Scaling:

= *
Xy = Sy *xo y A
Yw = Sy Yo
. Yo
* Rotation:
Xy = COS QL *X — SIN OL *Y_
Yy = SIN O X + COS O *y,
a 0 30 45 60 90
sin 0.0 0.5 0.7071 | 0.8660 | 1.0
Ccos 1.0 0.8660 | 0.7071 | 0.5 0.0




* Scaling:

 Rotation:
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sin O *X + COS O *y
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* Scaling: glScale* (s,, s, s,)
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— around x

— around y

— around z
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cCos Oy —sin o z
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COS O X +SIn O Z
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COsSOLX —sinay
sin O X + COS O y
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. according to command.

i+1 - i
* Accumulated result represents complete transformation

(independent of the number of transformation steps)
» Transformation sequence not commutative!!!

Example: translatel - scalel - rotatel - translate2 - rotate?2

[#T1*S1*R1*T2*R2*
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“Examine”



ALTERNATIVE:
“Fly-Through” )










Question:

glRotatef (45.0, 0.0, 1.0, 0.0); // around y-axis
glTranslatef (0.0, 0.0, -5.0); // along z-axis




glRotatef (45.0, 0.0, 1.0, 0.0); // around y-axis r
glTranslatef (0.0, 0.0, -5.0); // along z-axis




olRotated (pitch, 0.0, 1.0,0.0): /'y (3)
glRotated (heading, 1.0, 0.0, 0.0); //x  (2)
glTranslated (-planex, -planey, -planez); (1)

// Polar View: rotating camera (= examine object)
// camera rotates around stationary object
glTranslated (0.0, 0.0, -distance); (1)
glRotated (-twist, 0.0, 0.0, 1.0); // z (2)
glRotated (-elevation, 1.0, 0.0, 0.0); // x (3)
glRotated (-azimuth, 0.0, 1.0, 0.0); //y (4)
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. g)rthographic Projection: glOrtho* (1,r,b,t,n,f)
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window on
the screen

near clipping
plane of
frustum



object



gll.oadlIdentity (); ;
glFrustum (Lr,t,b,n,f); or gluPerspective (60.0, w/h, 1.0, 20.0);

< >
// Viewing Transformations -X X
giMatrixMode (GL. MODELVIEW); z
glLoadldentity ();
glTranslatef (0.0, 0.0, -5.0); // move world away from camera
glRotatef (45.0, 0.0, 1.0, 0.0); // rotate world in front of the camera around y-
axis

/l Modeling Transformations

/l Draw Object




