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Digital micro-mirror based optical stimulation and imaging system for
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Abstract

Retinal prosthesis based on optical neural stimulation has been spotlighted thanks to its high spatial and temporal resolution.
Digital micromirror device (DMD) based optical stimulation systems have been used for neuromodulation due to their simple
beam patterning capabilities without scanning, enabling the population of neural stimulation at the desired location. In this study,
we developed a patterned illumination system for patterned stimulation of neurons using optogenetics and fluorescence imaging
system to visualize the calcium signal from the activated neurons. The proposed system had a power density of up to
4.052mW/mm? and a spatial resolution of 0.5960 + 0.1028 pum for imaging. In addition, it can stimulate a small area of 10.94 x
9.71 pm?. This patterned optical stimulation and imaging system can serve as a neuromodulation and imaging tool for

neuroscience in physiological and clinical applications.
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1. Draw Pattern here

2. DLP Pattern Image (Result)

3. CMOS Camera Image Grab
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