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We are currently testing and validating a proof-of-
concept, compact, portable Fourier Ptychographic
Microscope (FPM) to perform wide field-of-view, high
spatial resolution imaging (~0.7 μm) for biosignature
motility in liquid samples, that will be competitive with
commercial bench top FPM systems. Our design
ensures a high-fidelity FPM with a pathway to flight
development. Following successful proof-of-concept
demonstration and with follow-up TRL maturation
funding we envisage the inclusion of FPM’s as
instrument payloads on future lander and rover
missions e.g., to Mars (brine studies), Europa (melted
ice samples), Enceladus (plume capture), and other
Ocean World targets.

Introduction

A Raspberry Pi v2.1 camera module without an infrared filter was used (8 megapixels, 1.12μm pixel size)
which contains a 3-mm focal-length lens (0.15NA), which can be positioned to achieve ~1.5×
magnification. Frequency overlap of ~70% is obtained by placing the UnicornHAT HD (16×16) LED array
(3.3mm pitch) placed 65mm (to provide 0.4NA). This results in a larger synthetic NA of 0.55.

Experimental Set-Up

Note and Acknowledgement:

For our proof-of-concept design we are using a NVIDIA Jetson nano which is

one of the most capable single board AI systems available. In the future, we plan

to replace this board with an Intel Movidius Myriad 2 that was built around a

radiation hard LEON4 core. We wish to thank NASA HQ CIF 2020 program for
funding this work.
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Figure 2. Built portable inferencing FPM device. The NVIDIA Jetson Nano board enables the development of
inferencing deep learning pipeline to provide near real-time monitoring. The DL model will automatically detect if
the sample is out-of-focus and then mechanically transit the sample to the focus plane by a translation stage or
digitally translate it into an in-focus image using DL. The device is being driven by a Dell Alienware Aurora computer
and the following software packages: Python 3.6, Tensorflow/RT, Cuda 10.0, SPI- spidev, Unicornhat, Open CV 4.0.
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Unet model was
modified to used only 5
bright-field (BF) images
and 6 dark-field (DF)
images (293 images
from traditional FPM
reconstruction [1]) to
perform inferencing
prediction in ~6s.
Model architecture and
# of images used would
be re-designed for
better reconstruction in
terms of quality and
speed. Figure 5. Deep learning 

framework for FPM training and 

inferencing
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Figure 4. Results of the developed FPM reconstruction on dataset provided [2]
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Figure 3. FOV of brain tissue sample
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