
75th International Astronautical Congress 2024

IAF/IAA SPACE LIFE SCIENCES SYMPOSIUM (A1)
Interactive Presentations - IAF/IAA SPACE LIFE SCIENCES SYMPOSIUM (IP)

Author: Mr. Reza Sadeghi
Space Generation Advisory Council (SGAC), Iran

Mr. Amirali Rezaei
Iran

ASSESSING THE IMPACT OF MICROGRAVITY ON ASTRONAUTS’ MENTAL WELL-BEING AND
EMOTIONS THROUGH AN INNOVATIVE AI APPROACH: INTEGRATING THERMAL IMAGING

AND STANDARD VISUAL DATA FOR ENHANCED ANALYTICAL ACCURACY

Abstract

In the realm of space exploration, where the physiological and psychological well-being of astronauts
remains a paramount concern, this study endeavors to address the intricate interplay of Behavioral,
Performance, stress, emotions, and Psychosocial Issues in Space. Currently, the understanding of micro-
gravity’s effects on human emotional states is constrained, necessitating a paradigm shift in assessment
methodologies.

Our proposed technology integrates advanced computer vision techniques with neural network algo-
rithms to achieve real-time detection and analysis within the space environment. Drawing on the intricate
relationship between emotions, blood pressure, and human skin temperature, our innovative approach in-
corporates both conventional and thermal imaging modalities. This synergistic fusion enhances the input
data fed into our AI model, resulting in a substantial augmentation of efficiency and precision.

The methodology involves the deployment of state-of-the-art AI algorithms, including Convolutional
Neural Networks (CNNs) and Long Short-Term Memory networks (LSTMs), to refine emotion sensing ca-
pabilities. Customized models for each astronaut are meticulously crafted through reinforcement learning
algorithms, leveraging datasets labeled by individuals in diverse emotional states.

The compact dimensions of our invention, measuring 10x10x5 cm, render it conducive for imple-
mentation within the International Space Station (ISS). The integration of a thermal camera assumes
paramount significance as it facilitates the generation of a detailed Bodily Topography map, marking a
pioneering approach to analyzing emotional and physiological states. This innovative method presents
a new paradigm in understanding the intricate nuances of human cognition and emotions in the unique
microgravity environment of space.

Furthermore, the addition of thermal images into the AI model contributes to a remarkable efficiency
boost exceeding 12%, showcasing the profound potential of this groundbreaking approach in unraveling the
complexities of Bodily Topography and enhancing our understanding of emotions and cognitive processes
in space.

This research endeavors to usher in a new era of nuanced understanding and proactive management
of astronauts’ psychological well-being, paving the way for more robust and resilient space missions. If
successful, the outcomes of this technology represent a significant stride toward a broader goal, serving as
a foundational element for future safety systems in interplanetary and interstellar travels. Furthermore,
it holds the potential to provide invaluable insights into the human experience in an unprecedented
environment, where our bodies have never before encountered such conditions in history.
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