TELECOM NE U RAL NETW O RK S F O R ~
~:| FOURIER PYTCHOGRAPHY MICROSCOPY

@ o oams CATIONTO

D/ 4 Institut Mines-Télécom

OBJECTIVES

Authors
« Fourier Ptychography reconstruction [1] of high-resolution intensity and phase wide fields from multiple
J. N. Damurie do low-resolution microscope images under varying illuminations using a neural network approach
Silva « Self-calibration of the imaging system
and P. Horain « Detection of malaria parasites in red blood cells (RBC).
Reconstruction:

Given an initial estimation of the illumination directions and aberration-free microscope pupll, iterate:
« Reconstruct the complex image of the wide field using a neural network [2].

« Calibrate the pupil aberration (weighted sum of 10 Zernike polynomials), then the illumination
directions by minimizing the difference between the actual low-resolution captures and captures re-
synthesized from the reconstructed image.
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Classification:

« Earlier work: Preliminary results on
classitying healthy and malaria
infected RBC from low-resolution Infected
intensity images [3]. Cell

« Instead, faking advantage of
captures with multiple illumination

directions, we reconstruct high-
resolution infensity and phase Healthy
iImages of individual cells. Then Cell &

we classity cells using transfer
learning and ResNet-152.

Image 1. Original image obtained by plain microscopy and
reconstructed intensity and phase image images.

RESULTS

« We use a set of 10 slices from a patient (so far), each slice being captured with 35 illumination
directions, from which 13743 cells have been segmented and labelled by a biologist as infected (3.4 %)
or healthy.

« Individual cells are reconstructed by FPM. We compare the classification accuracy using plain
microscopy and FPM reconstructed images captured from the same microscope in Table 1.

Case True negative | False negative | True positive | False Negative | Acuracy | Loss
Low-resolution image 99,36% 0,64% 99,89% 0,11% 99.62% | 0.3469
FPM Reconstruced high-resolution intensity 98,56% 1,44% 99,87% 0,13% 99.19% | 0.0346
FPM Reconstruced high-resolution intensity + phase | 99,55% 0,45% 99,92% 0,08% 99.72% | 0.0

Table 1: Comparison between low resolution images and reconstructed images
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both the intensity and phase images
reconstructed by FPM.
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