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OBJECTIVES
• Fourier Ptychography reconstruction [1] of high-resolution intensity and phase wide fields from multiple

low-resolution microscope images under varying illuminations using a neural network approach

• Self-calibration of the imaging system

• Detection of malaria parasites in red blood cells (RBC).

CONCLUSION
We have demonstrated:

• FPM using self-calibration of the physical 

parameters. 

• Improved detection of malaria parasite using 

both the intensity and phase images 

reconstructed by FPM.

Table 1: Comparison between low resolution images and reconstructed 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.
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Image 1: Original image obtained by plain microscopy and

reconstructed intensity and phase image images.

Reconstruction:

Given an initial estimation of the illumination directions and aberration-free microscope pupil, 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.

Classification:

• Earlier work: Preliminary results on

classifying healthy and malaria

infected RBC from low-resolution

intensity images [3].

• Instead, taking advantage of

captures with multiple illumination

directions, we reconstruct high-

resolution intensity and phase

images of individual cells. Then

we classify cells using transfer

learning and ResNet-152.


