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Reading Assignment #10 (until Nov 9)

Read (required):

• Brook for GPUs: Stream Computing on Graphics Hardware
Ian Buck et al., SIGGRAPH 2004

http://graphics.stanford.edu/papers/brookgpu/

Read (optional):

• The Imagine Stream Processor
Ujval Kapasi et al.; IEEE ICCD 2002

http://cva.stanford.edu/publications/2002/imagine-overview-iccd/

• Merrimac: Supercomputing with Streams
Bill Dally et al.; SC 2003

https://dl.acm.org/citation.cfm?doid=1048935.1050187



Interpolation Type + Purpose #1:

Interpolation of Texture Coordinates

(Linear / Rational-Linear Interpolation)
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Perspective Projection



5

Perspective Projection
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Perspective Projection
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Perspective Projection



8

Perspective Projection
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Perspective Projection
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Perspective-Correct Interpolation Recipe

Heckbert and Moreton



Interpolation Type + Purpose #2:

Interpolation of Samples in Texture Space

(Multi-Linear Interpolation)
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Vienna University of Technology 12

Types of Textures

Spatial layout

Cartesian grids: 1D, 2D, 3D, 2D_ARRAY, …

Cube maps, …

Formats (too many), e.g. OpenGL

GL_LUMINANCE16_ALPHA16

GL_RGB8, GL_RGBA8, …: integer texture formats

GL_RGB16F, GL_RGBA32F, …: float texture formats

compressed formats, high dynamic range formats, …

External (CPU) format vs. internal (GPU) format
OpenGL driver converts from external to internal
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Magnification (Bi-linear Filtering Example)

Original image

Nearest neighbor Bi-linear filtering
Vienna University of Technology



Nearest-Neighbor vs. Bi-Linear Interpolation

nearest-neighbor                                bi-linear
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Bilinear patch (courtesy J. Han)



Consider area between 2x2 adjacent samples (e.g., pixel centers):

Given any (fractional) position

and 2x2 sample values

Compute:

Bi-Linear Interpolation
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Consider area between 2x2 adjacent samples (e.g., pixel centers):

Given any (fractional) position

and 2x2 sample values

Compute:

Bi-Linear Interpolation
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Weights in 2x2 format:

Interpolate function at (fractional) position            :

Bi-Linear Interpolation
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Interpolate function at (fractional) position            :

Bi-Linear Interpolation
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Interpolate function at (fractional) position            :

Bi-Linear Interpolation
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REALLY IMPORTANT:

this is a different thing (for a different purpose)
than the linear (or, in perspective, rational-linear)

interpolation of texture coordinates!!
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Thank you.


