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ABSTRACT

In an active imaging system, a laser source provides illumination to the object of interest. If the target is
extended yet sparse, a significant portion of the power is wasted in the voids of the illumination area; only a
fraction of the total power is actually reflected back from the target. Additionally, if there are strong background
components, the return signal is further corrupted since the illumination beam is reflected from both the
background and the target. One approach to address these issues is to appropriately use wavefront shaping of the
illumination beam to illuminate only the object of interest.

We describe an iterative feedback, digital holography experiment using a spatial light modulator to provide
wavefront shaping and control. In addition to the in-the-loop hardware components, an algorithmic technique to
provide uniform illumination to the target is utilized to prevent oversharpening. Results are presented for this
adaptive holography arrangement that demonstrate energy-on-target gain enhancement with increasing iteration.
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