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Abstract: A single pixel camera was used to shoot different scenes by taking a sparse binary matrix as
the measurement matrix. The single pixel camera based on compressed sensing theory could acquire a
high resolution image by using a Digital Micromirror Device (DMD) and a single detector. It captured
and compressed the picture simultaneously, so that the data amount, scale, complexity and the cost of
the system were reduced greatly. In this paper. the effect of measurement matrix upon the precise of
reconstructed picture was analyzed, and the condition to reconstruct the binary matrix for object pic-
ture precisely was given. An experimental platform was established and imaging experiments under
three different scenes were performed for different strokes of the words “China” and complex real ob-
jects using sparse binary measurement matrix. The picture with the picture resolution of as large as

the size of the DMD was reconstructed by gradient projection algorithm. Experiment results indicate
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that single pixel camera could reconstruct the image precisely when the number of measurements are

20% ~30% of the total number of pixels for the object image. It concludes that the single pixel camer-

a can acquire high resolution images.

Key words: single pixel camera, compressed sensing, gradient projection, sparse binary matrix
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Fig.5 Block diagram of data acquisition
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