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Unique neuro-ocular structural and functional changes affect a subset of astronauts who have completed prolonged
spaceflight missions and due to its unique pathology, a new case definition was proposed and the condition was renamed
Spaceflight Associated Neuro-ocular Syndrome (SANS). In this project we investigate two interconnected
computational frameworks to develop a diagnostic system as well as a mapping mechanism to assist NASA scientists
and clinical experts to more comprehensively study the SANS phenomenon and predict the risk of its development in
prolonged spaceflight. Therefore, the first aim (Aim 1) of this project is to develop novel computational tools to
establish mappings between the observed ocular structure and visual function, pre-, in-, and post-flight, in order to
provide NASA scientists and clinicians with better means to investigate SANS etiology and its progression. The second
aim (Aim 2) of this project is to integrate Contrast Sensitivity (CS), Visual Fields (VF), and our novel distortion
assessment mechanism into a validated and compact diagnostic tool to better measure ocular function (SANS 301 :
Laboratory development of mechanical countermeasures).

We will focus our efforts in each aim on a sub-set of functionalities that allow for the establishment of the
interconnected computational framework enabling the pursuit of long-term research to predict the risk of development
of SANS and monitor its progression.

Omnibus Aim 1: Structure-Function Mapping

Research Task-1.1: Design a novel mapping between Optical Coherence Tomography (OCT), Magnetic Resonance
Imaging (MRI), Contrast Sensitivity (CS), and Visual Fields (VF) perimetry.

Research Task-1.2: Conduct studies on retrospective data from NASA Lifetime Surveillance of Astronaut Health
(LSAH) and Life Sciences Data Archive (LSDA) on the three populations (astronauts, head-down-tilt bed rest, and
idiopathic intracranial hypertension (IIH)) patient.

These findings will be significant in two ways:

(1) They will allow us to predict measures within a smaller sample set, if a larger analog sample set has known
structure-function maps.

(2) They will enable us to design predictive mechanisms to study disease progression both in astronauts and in terrestrial
analogs terrestrial analogs.

Expected Outcomes: (1.i) understanding how OCT/MRI correlates with VF, (1.ii) translational parametrization of
mappings across cohorts, and (1.iii) ability to predict the risk of development of SANS and monitor its progression by
utilizing the proposed mappings.

Omnibus Aim 2: Address SANS 301 Knowledge Gap
Research Task-2.1: Integrate VF and CS assessments into a VR-mediated framework.
Research Task-2.2: Validate VR-based VF/CS on the terrestrial analog populations.

Expected Outcomes: (2.i) a novel Virtual Reality (VR)-based VF/CS assessment and (2.ii) a compact diagnostic tool.

New project for FY2020.
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