Page1 CS248 Lecture 5Copyright � Pat HanrahanCompositing and PaintingAbstract imagesImaging modelsImage compositionMattes and alpha channelCompositing operatorsPainting

� Pat HanrahanImaging ModelImaging operationsnFunctional operationsuser: erase, draw, reverse, highlightnLogical operations

bitblt: clr, mov, set, xor, and, or n Arithmetic operations

blend: cross-dissolve, painting and compositing

Graphics state (context)

Abstract

Image

Imaging

Model

Frame

Buffer

Sample

Graphics

State

Page2 CS248 Lecture 5Copyright � Pat HanrahanAbstract ImagesDefinition: Returns color as a function of x and yExamplesncardnrampn

n text n lines and polygons n �gleams� and �glows� n sampled image arrays

CS248 Lecture 5Copyright � Pat HanrahanImage CompositionCombine foreground with backgroundExamples:nMounting a photograph n Graphics arts: masks, friskets, stencils n Animation: cels n Television: video keying n Computer graphics: alpha compositing

Page3 CS248 Lecture 5Copyright � Pat HanrahanOptical Printing

CS248 Lecture 5Copyright � Pat HanrahanVideo Keying

Page4 CS248 Lecture 5Copyright � Pat HanrahanMattes and The Alpha ChannelMattes are used to control the composition of multiple images or elements.A alpha channel is image that defines the presence or absence of imagery, or more generally whether another image is transparent or opaque.

Soft-edge composites at edges n Transparency

RGBA pixel format

CS248 Lecture 5Copyright � Pat Hanrahan�Pulling a Matte� - Matte CreationFrom digitized imagesnBlue-screen matting (Petro Vlahos)Separate blue background from foreground imagen n Others ...

Set of colors marked transparent, region growing ...

From computer generated images n Coverage n Transparency

Page5 CS248 Lecture 5Copyright � Pat Hanrahan

Fragment CoveragePixelC=(R,G,B)K=(0,0,0)a = Area of Fragment1-a a Final color of pixel is a weighted average of C and K (Black)

a C + (1-a) K = a C

CS248 Lecture 5Copyright � Pat HanrahanMultiple FragmentsAssume:Uncorrelated

ABRegionFraction A * B~A

~B~A * ~Ba = FAaA+FBaB

+ForegroundBackground=

CompositeaAaB4 RegionsaAaB

Page6 CS248 Lecture 5Copyright � Pat HanrahanPorter-Duff Compositing AlgebranComposite foreground with background elementn12 possible cases determinedby the fractionsn

C = FA C A +FB C B a = F A a A +FB a B F a A F B = (1-a A )a B CS248 Lecture 5Copyright � Pat HanrahanColor and Matte RepresentationDistinct image and matte (unassociated)

Integral image and matte (associated) Conceptually tied together -> like a digital bipackPremultiplied alpha: (ar,

ag,ab,a)

black = (0,0,0,1); white = (1,1,1,1); clear = (0,0,0,0)

More efficient

OVER operator (1 sub, 4 muls, 4 adds)

c = Cf

+ (1- af ) Cb

Page7 CS248 Lecture 5Copyright � Pat HanrahanPaintingCanvas : Current image representing the paintingBrush : Small matte specifying the brushPaint : Color and texture properties of the paint

texture

canvas +=(

canvas OP

paint) IN

brush

Paint modes n Smudge, dissolve, sharpen, blur, saturate,

desaturate, dodge/burn, tint, erase, ...