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Figure 4. Reconstruction of four spectral bands using the CASSI with side information. Left column depicts the random
and designed coded apertures used. Right columns depict the original bands, reconstruction using a random coded
aperture and reconstruction using the designed coded aperture.

Figure 5. Spectral reconstructions. (Left) Spectral signatures for two representative spatial points indicated as P1 and
P2. (Right) Mean spectral PSNR for the eight reconstructed bands.

4.2 Experimental setup and results

The optical setup of the CASSI system was constructed to experimentally demonstrate the performance of the
proposed approach. For the setup, a CCD camera, a DMD, and a double Amici prism were used. The CCD
camera has a resolution of 656 � 492 pixels and a pixel pitch size of 9:9�m . The DMD used to implement the
coded apertures has a resolution of 1024 � 768 pixels and a mirror pitch size of 13:68�m . An RGB shot of
the scene is captured to estimate the edges and to design the coded aperture pattern. Coded apertures with
128� 128 pixels are implemented in the DMD. As a result, the resolution of the final 2D projections and respective
reconstructions is 128 � 128 pixels with 10 spectral bands. Figure 6 illustrates the random and designed coded
apertures used and the reconstruction of four spectral bands respectively. The quality obtained especially on
the edges increases with the use of the designed coded aperture. Zommed sections show the quality of the edges
obtained with the use of the designed coded aperture.

5. CONCLUSIONS

The use of side information in coded aperture compressive spectral imaging for the sensing and reconstruction
process has been demonstrated. The design of coded aperture patterns based on the RGB side information leads
to improved reconstructions as well as edge quality. The experimental results have shown improved reconstruc-
tions when the side information is employed in the system.
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Figure 6. Experimental reconstruction of four spectral bands using the CASSI with side information. (Up) Random coded
aperture. (Down) Designed coded aperture.
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