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The multiscale wavelet representation suggests a simple zerotree modeling framework that is prevalent among general-

purpose image coders. Results from the field of Nonlinear Approximation show that for smooth images, such quadtree-

structured approximations are optimal; these results can be extended to asymptotic rate-distortion (R-D) bounds for

simple, prototype image coders. Unfortunately, wavelets have significant shortcomings in their treatment of geometric

edge contours. Tree-based approximations of simple images that are smooth away from a smooth contour are not

asymptotically optimal, while image coders tend to introduce ”ringing” artifacts around edges. We introduce a modeling

framework that can be interpreted either as: 1) a straightforward extension to the zerotree model that explicitly accounts

for edge structure, or 2) a novel atomic representation that synthesizes images using wavelets and wedgeprints – anisotropic

atoms that are well-suited to edge singularities. Using this model, we develop a prototype coder that has near-optimal

R-D asymptotics D(R) ∼ (logR)2/R2 for the class of piecewise smooth images containing smooth C2 regions separated

by edges along smooth C2 contours, and we refine the prototype into a practical, general-purpose image coder. (Received

January 02, 2004)
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