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METHODS

Optogenetics enables optical 

control of brain circuits to study 

brain functions.

Key requirements for 
photo-stimulation:
• Fast
• High resolution
• Multi-site 
• Accurate

Photo-stimulation

Neurons with opsin 
(sensitive to light)

Neurons w/o opsin 
(not sensitive to light)

Electrophysiology

?

• 3D-MAP generates 3D patterns by 4-D light-field control and reconstructs 

brain circuit maps by compressive sensing.

MOTIVATION • 3D-MAP is faster and more accurate than conventional computer generated holography (CGH) 

because 3D-MAP has more degrees of freedom to generate special patterns that CGH cannot. 

Volume size: 0.7x0.7x0.4 mm3

x

y
z

Spatial resolution:
5.3 × 5.3 × 18 𝜇𝑚3

• 3D-MAP achieves high spatial resolution and large accessible volume at 
the same time. 3D-MAP is able to generate multiple foci simultaneously.
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