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Linear operators

e may not have a practical matrix representation

e often fast algorithms for application of A and A* (eg, FFT)
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Example 1: Image Deblurring

b=Ax+r
Spatially-invariant blur
A= F*AF A=D"AD A = bttb(c)
periodic reflexive ZEero
Fast-operators
Fx = VN ££t2(x) Dx = dct2(x)

Implementing matrix-vector products

y = Ax = F*A\Fx = y = ifft2(£fft2(a1) . x££t2(x))
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Blurring Demo
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Example 2: Sparse Recovery
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Sparse Recovery Demo
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Extensibility

classdef opDCT < opSpot
% D = opDCT (N) creates a 1-D DCT for length—N signals
methods
function op = opDCT (n)
sopDCT constructor.
op = opWlopSpot ('DCT',n,n);

end
function y = multiply (op, x,mode)
smultiply apply the DCT operator.
1f mode == 1
y = dct (x); 5 1e, yv = Dxx
else
y = 1dct (x); s 1e, vy = D"'%x
end
end

(@)

end % methods

o

end % classdef
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vi.2

von Neumann

Symposium
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vi.1
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Looking Ahead

Large-scale computing (Joint with Felix Herrmann, EOS)

e out-of-core operations borrow ideas from SlimPy

e integrate with Parallel Computing Toolbox MSc project
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e out-of-core operations borrow ideas from SlimPy
e integrate with Parallel Computing Toolbox MSc project

Related projects

e bbtools (E. Hggh-Rasmussen) last update: Apr 2006
e RestoreTools (J. Nagy) last update: Mar 2007

Code is available!

http://www.cs.ubc.ca/labs/scl/spot
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