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Computational imaging in microscopy

Consists in replacing optical components or
mechanics by algorithms.

For instance at Leti, we developped lens-free
microscopy where the lens and the Z-translation
stage are replaced by algorithms.
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3 Computational imaging in microscopy

Ceatech

Consists in replacing optical components or
mechanics by algorithms.

For instance at Leti, we developped lens-free
microscopy where the lens and the Z-translation
stage are replaced by algorithms.
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Computational imaging in microscopy

Now if we want to go further.
It must be faster, better and smarter

/N TN

Faster image Betterimage Smarter
reconstruction reconstruction cell analysis

It is now possible thanks to IA (deep neural networks)

Today computational imaging is
becoming neural imaging




Neural imaging in microscopy

Alternation of image recontruction and neural network
Hybrid solution
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leti Neural imaging ... in microscopy

Ceatech

Physics algorithm Neural network Physics algorithm







Neural imaging in microscopy

Alternation of image recontruction and neural network
Hybrid solution
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Neural imaging in microscopy

Physics within a neural network

Beam Propagation Method

Here we have replaced lens by a deep learning framework
It's faster and better
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Neural imaging ... in microscopy

Neural net 1 Neural net 2

Image Image
formation analysis

N10
N13

N11 N12

Y
Neural imaging

It is faster, better and smarter.
It is close to visual cortex brain.
It is compatible with future brain-inspired computing
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Neural imaging in microscopy

First protoype of
Real-time lens-free imaging + cell anlysis
» Breakthrough to adress the healthcare

» For instance pre-diagnosis of meningitis

booth 857A
France Pavilion (South Hall)
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Take away messages

Microscopy became computational
Imaging
(thanks to GPU)

It is becoming neural imaging
(thanks to deep learning)

Next is a thinking imaging:

- able to automate a microscope
- able to make prediction
- towards discoveries
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See Leti’s demontrators at booth 857A
France Pavilion (South Hall)

_ LETI ‘
And welcome in INNOVATION

Grenoble in June >> DAYS

JUNE 22-26, 2020

New Turns in Innovat:on o i

to Embrace the World .

Leti, technology research institute
Commissariat a I'énergie atomique et aux énergies alternatives
Minatec Campus | 17 avenue des Martyrs | 38054 Grenoble Cedex | France

www.leti-cea.com




Neural imaging ... in microscopy ... Is close to visual cortex

Image RGC population RGC spikes Decoder Decoded image
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National Engineering Laboratory for Video Technology, School of Electronics Engineering and Computer
Science, Peking University, Beijing, and Peng Cheng Laboratory, Shenzhen, China
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