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Fig. 1. Original megapixel image with pixel values in the range [0.255] and its wavelet transform coefficients (arranged
in a random order for enhanced visibility). Relatively few wavelet coefficients capture most of the signal energy. Many
such images are highly compressible and the rightmest image shows the reconstruction obtained by zeroing out all the
coefficients in the wavelet expansion but the 25,000 largest (pixel values below 0 and above 2335 are set to 0 and 255

respectively). The difference with the original picture is hardly noticeable.
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Fig. 2. A sparse real valued signal (left) and its reconstruction from 60 (complex) valued Fourier coefficients by
£, minimization (middle). The reconstruction is exact. The rightmost plot shows the minimum energy reconstruction
obtained by substituting the ¢, norm with the £5 norm; ¢, and £y give wildly different answers. The {5 solution does

not provide a reasonable approximation to the original signal.
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Fig. 3.  Original 25,000-sparse image (left) and its reconstruction from 96,000 undersampled incoherent measure-

ments. The minimum-{, recovery is perfect.
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Fig. 4. A signal x (horizontal axis) and its reconstruction =* (vertical axis) obtained via (11). In this example, n = 512
and m = 256. The signal is 64-sparse. In the model (7), the sensing matrix has i.i.d. N(0,1/m) entries and = is a

Gaussian white noise vector. The noise level is adjusted so that | Ax||e, /||z]|e, = 5. Here, ||z* — x|, = 1.3 - .
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Fig. 5. Random Pre-integration (RPI) system for analog-to-information conversion.
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Fig. 6. Original two-pulse signal (blue) and reconstructions (red) via (center panel) ¢, synthesis and (right panel)

reweighted £, analysis.
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