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Figures

Figure 1

The output of the HeNe laser encounters a polarising beamsplitter that propagates the vertically
polarised, re�ected light in the direction of the spatial light modulator (SLM). The beam magni�ed and
spatially �ltered as it passes through a pinhole (P), a 50 mm focal length lens (L1), a 50 mm precision
pinhole (P50m ) and a 400 mm focal length lens (L2). The beam is modulated with Hadamard matrices
displayed on a custom liquid-crystal SLM (Meadowlark Optics). The modulated light from the SLM is
focused at an aperture (P) by 250 mm focal length lens (L3) where the �rst order of diffracted light is
selected. The light is subsequently propagated into the far-�eld through a 250 mm focal length lens (L4)
and a 400 mm focal length lens (L5). The beam is propagated into two separate arms. One arm uses a
power meter to measure the laser power and an ORCA-Flash CMOS Hamamatsu camera that images the
illumination pattern. The second arm consists of the target (T) of which light is re�ected towards an
arrangement of a long pass �lter (LPF), neutral density �lters (NDF), an 80 mm focal length lens (L8) and
a Thorlabs photomultiplier tube (PMT, model PMM02), completing the single-pixel system.



Figure 2

The Hadamard patterns (idealised) are projected in the far-�eld, and captured using a sCMOS camera
(ref. �gure 1) to illustrate the illumination distribution on the target.



Figure 3

This illustration of compressed sensing uses the standard "cameraman" test image as an object in the
experiment. The ground truth image obtained after ≈ 200 iterations of 1024 patterns is compared to
reconstruction using 100%, 50%, 25% and 12% pattern subsets for up to 5120 measurements. The
images here were acquired in a high SNR conditions corresponding to Figure 4 (A). The "cameraman
image" is adapted from the Massachusetts Institute of Technology, all rights reserved.



Figure 4

RMS errors of image reconstruction outputs are calculated with respect to the ground truth image as a
function of the number of measurements for varying degrees of image compression and SNR regimes.
The cases presented here are the ideal condition (A) and the three subsequent scenarios (B-D) with
increasingly poor SNR. In low SNR conditions (C, D), compressed sensing shows a better reconstruction
up until 3000-4000 patterns. However, the overall image quality does reduce as a function of SNR.



Figure 5

The images here are reconstructed using 2048 measurements in scenario shown in Figure 4 (C). It
illustrates a better reconstruction using a compressed sensing approach with 50% (B) and 25% (C)
pattern sets in low SNR without any image processing. The "cameraman image" is adapted from the
Massachusetts Institute of Technology, all rights reserved. 4/
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