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Perspective in Art

Cezanne: still Life with Fruit Basked
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Parallel vs. Perspective
Projection

- Rigorous mathematical treatment in Projective
Geometry

- Planar Projections only

Projeksonsliio Propisonsinie
B
Projuidions. Projesions- Projoitions-
2uotrum im wtarn zonnm
Umndichan
paraliel perspektivisch

4 Projections

Orthographic Projection

+ Front-, top-, and side views

Projecton

{tront view)

Perspective in Art

Classification

Isometric Projection

- Projection plane normal equals (1,1,1)

Projection
pl
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Oblique Projections

+ Normal = Direction of Projection
¥

Projektionsebane

Nesmale zur Projektionsebens

B 1 - T

z view plane

4 Projections

Perspective Projection

* 1,2, or3vanishing points
- Defined by number of intersections between
projection plane and coordinate axes

Z-axis vanishing point

z-axis vanishing point —|
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Direction of Projection

X-axis
vanishing point

2 Vanishing Points

y-axis
ZA vanishing point




3 Vanishing Points

z-axis
vanishing point

Clipping Planes —
Perspective

Back
clipping
plane

4 Projections
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+ Projection plane parallel to xy-plane at z=d

Mathematics of Projection
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Y projection plane
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Left-Handed Camera
Coordinates

Clipping Planes — Parallel

Back
clipping
View plane
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Homogenous Coordinates

« Compute relations

X,=dx/z y,=dy/z
+ Homogenous coordinates 10 0 0
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* 3D coordinates
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General Setting

- Arbitrary center of projection (COP)

COP

4 Projections

Projections in OpenGL

« Parallel Projection (Orthographic Projection)

top

near far

left

bottom

right

glortho(left, right, bottom, top, near, far);
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Parallel Projection

+ d — oo: yields matrix for parallel projection
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Projections in OpenGL

- Stages of Vertex Transformation
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Projections in OpenGL

« Perspective Projection (Definition of a
Frustum)
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bottom

near

- far
glFrustum(left, right, bottom, top, near, far);

4. Projections.
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« Camera Analogon

T =
t‘-{—_—___—::__ __j | h |
L fovy —————————

gluPerspective(fovy, aspect, zNear, zFar);

OpenGlL-Utilitity Functions
for Defining Projections

e T
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T — —

aspect = w/h

— -
zNear

zFar

The OpenGL Camera
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OpenGL-Utilitity Functions

+ Look-At Vector

up

eyeE
gluLookAt(eyeX, eyeY, eyeZ,

centerX, centerY, centerz,
upX, upY, upZ);




