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(1) Introduction

e We explore TimpNet — a DL approach to time-resolved imaging by

N

multiplexed ptychography (TIMP) [1].
* Ptychography — coherent diffractive imaging scanning technique [2].
* Single-shot ptychography (SSP) — all diffraction patterns in one shot [3].

 SSP2>TIMP — spatiotemporally engineered pulse burst illumination [1].
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(3) Mutually Orthogonal Probe Encoding (4) Measurement and Reconstruction Algorithm
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* Mutually orthogonal probes for multiple frames reconstruction [5]. » Measured intensity distribution: |, (V) = ZHF [Pk (r -R, )Ok (r)}H
k=1
* The basic probe (ground state) has only quadric phase (lens). * Reconstruction: Reconstructed
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" (5) Numerical Results
5x5 grid:

1000

1500

2000

500 1000 1500 2000

I:)SNRTimpNet
PSNR,,c =17[dB]

—28[dB] SSIMy;, ., = 0.92
SSIM_. =0.48

Frame 8

O9x9 grid:

500
1000

1500

2000

500

1000 1500 2000

= 25[dB] SSIM,, . =0.86
SSIM . = 0.32

I:)SNRTimpNet
PSNR,,. =13[dB]

Frame 2

= “in : -
o

ol

|

Frame 3

Frames

Frame 8

4 .
Conclusions

*First NN-based method for reconstruction of TIMP

*Forward model required instead of large dataset.

*Simpler network than required for a supervised learning approach.
*Better results than the commonly used iterative algorithms:

*Higher reconstruction quality

*Lower sensitivity to the number of frames.
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