3D Rendering Pipeline

(for direct illumination)
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Plate 11,22 Shutterbug. Axonometric projection (Sections
6.1.2 and 14.3.2). (Copyright @ 1990, Pixar. Rendered by
Thomas Williams and H.B. Siegel using Pixar's PhotoRealistic
RenderMan™ software. )

Polygonal model generated from spline patches.
Orthographic projection
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Plate I.23 Shutterbug. Perspective projection (Sections 6.1.1 and 14 i

i pe 1. -4.3). (Copyright ©@ 1990,
Pixar, Rendered by Thomas Williams and H.B. Siegel using Pixar's PhotoR ealistiF:': .
RenderMan™ software. )

Polygonal model generated from spline patches.
Perspective projection
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Plate .24 Shutterbug. Depth cuaing ({Sections 14.3.4 and 16.1.3). (Copyright © 1990, Pixar.

L¥

Aendered by Thomas Williams and H.B, Siegel using Pixar's PhotoRealistic RendarMan™
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Depth cueing.
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Plate 11.25 Shutterbug. Depth clipping (Section 14.3.5). (Copyright © 1990, Pixar. Rendered
by Thomas Williams and H.B. Siegel using Pixar's PhotoRealistic RandarMan™ software.)

Plate .26 Shutterbug. Colored vectors (Section 14.3.7). (Copyright € 1980, Pixar. Rendered

by Thomas Williams and H.B. Siegel using Pixar's PhotoRealistic RenderMan™ software.)

Up: Depth Clipping. Down: Colored vectors.
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Plate I.27 Shurterbug. Visibla-line determination (Section 14.3.8), (Copyright @ 1980, Pixar.
Rendared by Thomas Williams and H.B. Siegel using Pixar's PhotoRealistic RenderMan ™
software.)

Plate 1i.28 -‘Shurrr.“m-g';. Visibla-surface determination with ambient illurmination only
|Sections 14.4.1 and 16.1.1). "f-::].f'l"r'r.-.;_.i"!'l'="_ﬂ 1990, Pixar. Rendared by Thomas Williams and
H.B. Siegel using Pixar's PhotoRealistic RenderMan™ software. )

Up: Visible line determination.
Down: Visible surface determination with ambient illumination.
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ste 11.29 Shutterbug. Individually shaded polygons with diffuse reflection (Sections 14.4.2
4 16.2.3). (Copyright @ 1990, Pixar. Rendered by Thomas Williams and H.B. Siegel using
ar's PhotoRealistic RenderMan™ software. )

ate 11.30 Shutterbug. Gouraud shaded polygons with diffuse reflection {Sections 14.4.3
d 16.2.4). (Copyright © 1990, Pixar. Bendered by Thomas Williams and H.B. Siegel using
rar's PhotoRealistic RenderMan™ software. |

Up: Individually shaded polygon with diffuse reflection.
Down: Gouraud shaded polygon with diffuse reflection.
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Piate 11.21 Shutterbug. Gouraud shaded polygons with specular reflection (Sections 14.4.4
and 16.2.51. (Copyright © 1990, Pixar. Rendered by Thomas Williams and H.B. Siegel using
Pixar's PhotoRealistic RenderMan™ software.)

:.'Phn I.32 Shoutterbug. Phong shaded polygons with specular reflection (Sections 14.4.4 anc
4E.2.5). (Copyright © 1990, Pixar. Rendered by Thomas Williams and H.B. Siegel using Pixar’s
PhotoRealistic RenderMan ™softwarea.)

Up: Gouraud shaded polygon with specular reflection.
Down: Phong shaded polygon with specular reflection.
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Piate 11.21 Shutterbug. Gouraud shaded polygons with specular reflection (Sections 14.4.4
and 16.2.51. (Copyright © 1990, Pixar. Rendered by Thomas Williams and H.B. Siegel using
Pixar's PhotoRealistic RenderMan™ software.)

:.'Phn I.32 Shoutterbug. Phong shaded polygons with specular reflection (Sections 14.4.4 anc
4E.2.5). (Copyright © 1990, Pixar. Rendered by Thomas Williams and H.B. Siegel using Pixar’s
PhotoRealistic RenderMan ™softwarea.)

Up: Gouraud shaded polygon with specular reflection.
Down: Phong shaded polygon with specular reflection.
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Plate 11.23 Shutterbug. Curved surfaces with specular reflection (Section 14.4.5). {Copyright
3 1980, Pixar. Rendered by Thomas Withams and H.B Siegel using Pixar's PhotoRealistic
JandarMan ™ software.)

sate 11.38 Shutterbug. Improved illumination model and multiple lights (Sections 1§.A.E ant
16.1). {Copyright © 1990, Pixar. Rendered by Thomas Williams and H.B. Siegel using Pixar's
*hotoRealistic RenderMan™ software. )

Up: Curved surfaces with specular reflection.
Down: multiple lights.
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Plate 11.35 Shutterbug. Texture mapping (Sections 14.4.7, 16.3.2, and 17.4.3). (Copyright @
1990, Pixar. Rendered by Thomas Williams and H.B. Siegel using Pixar's PhotoRealistic
HenderMan ™ software.}

Plate I1.36 Shutterbug. Displacement mapping {Sections 14.4.7 and 16.3.4 and shadows
[Sections 14.4.8 and 16.4). (Copyright © 1980, Pixar. Renderad by Thomas Williams and
H.B. Siegel using Pixar's PhotoRealistic RenderMan ™ software.)

Up: Texture mapping.
Down: shadows.
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Final image
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3D Rendering Pipeline

(for direct illumination)
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This is a pipelined
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Conversion to draw a 3D primitive
into a 2D image
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An example thro’ the
pipeline...

The scene we are trying to represent:

14/03/2021 Locture ¥
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Model Transformations

Lecture 1
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Perspective Projection

14/03/2021 Lecture 1



Hidden Surface Removal

Objects occluded by other objects must not be drawn

14/03/2021 Lecture X



Hidden Surface Removal
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Shading : Constant Shading - Ambient

Objects colours by its own colour

14/03/2021 Lecture 1



point light source
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Shading — Flat Shading
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Gouraud shading, no specular highlights

Lighting calculation per vertex




Specular highlights added

Light perfectly reflected in a mirror-like way
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Phong shading
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Rasterization

Converts the vertex information output by
the geometry pipeline into pixel
information needed by the video display

Aliasing: distortion artifacts produced
when representing a high-resolution signal
at a lower resolution.

Anti-aliasing : technique to remove aliasing

14/03/2021 Lecture ¥



Anti-aliasin

Aliased polygons

(jagged edges) Anti-aliased polygons

Single Multisampled Pixel (16 Samples)
Composie Color = 5716 Bluve + 11768 Grean

14/03/2021 Lecture



Texture mapping
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Shadow??
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3D Rendering Pipeline

(for direct illumination)

3D Geometric Primitives
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Scan
Conversion

This is a pipelined
sequence of operations
to draw a 3D primitive
into a 2D image
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