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Methods

Introduction

 Recently, non-invasive neural stimulation has
become a key goal in optogenetics

 Near-infared (NIR) lasers can penetrate deep within
the brain
Spatial light modulator (SLM) in a 4f optical system
controls how light focuses by engineering the
system’s point spread function (PSF) (Fig. 1)
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Figure 1. Simplified optogenetics setup with 4f system. Figure 4. Meta-learning improves weights initialization. Figure 3. Model training structure.
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Results
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Figure 5. Comparison of multi-focal phase Figure 6. Model learns an ideal extended
functions learned with different learning types. depth of field (EDoF) PSF.

Figure 7. Model learns arbitrary PSFs.
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e With a strong initialization it may be possible to produce PSFs in real-time in order to adapt to rapidly changing

conditions.
* Since the problem of phase retrieval is very ill-posed, the loss landscape of the neural network is highly ACkn OWIEdge ments

oscillatory. An adversarial approach (i.e. using a discriminator network) to model training may improve
convergence and vield better results.
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