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Monitoring Emotions in Space by Tracking Facial Expressions
M.C. Moreta,1 J. Muto,1 J.D. Minkel,1 A.R. Di Antonio1, O. Htaik1, D.N. Metaxas2, and D.F. Dinges1
1
Unit for Experimental Psychiatry, Department of Psychiatry, University of Pennsylvania School of Medicine,
Philadelphia, PA, USA, 2Division of Computer and Information Sciences, Rutgers State University of New Jersey,
Piscataway, NJ, USA
INTRODUCTION. During space flight astronauts must maintain high-level performance while experiencing
extreme environmental risks, and psychosocial stressors in space (e.g. isolation, confinement). Negative emotions
can jeopardize cognitive performance and neurobehavioral status, suggesting a need to unobtrusively detect changes
in astronaut emotions in space. This study is validating an objective, unobtrusive, computational model-based
tracker of the human face that reliably detects facial displays of specific emotions (i.e., anger, sadness, disgust, and
happiness). We are comparing a computer algorithm developed by Dr. Dimitris Metaxas and colleagues (see
separate abstract for computational techniques used to develop the tracker model) with human subjective scoring of
the facial displays of emotion, thereby validating the computational model’s reliability. It is hypothesized that the
model results will reliably relate to the human ratings of emotional expressions.
METHODS. N=28 (out of a target of 40) healthy adult subjects (14 females) have completed an experiment in
which facial video footage of each person was collected during emotion induction tasks in order to induce five
distinct emotional states (i.e., happiness, sadness, anger, disgust and neutrality). Emotions are induced
experimentally using standardized sets of photographs that have been shown to evoke markedly different emotions
[1]; standardized video clips [2]; and role-play tasks (e.g., describe something that made you feel angry). The Facial
Expression Coding System [3] is being used by trained personnel to score (blinded to emotion-induction condition)
videotaped recordings of subjects’ faces. Scorers rate each video based on which emotions are present, the durations
of emotional states, and which emotion was predominantly expressed. These results will be compared to video
footage scored by the model-based tracker algorithm. By comparing the human subjective scoring to the scoring by
the computational algorithm, the accuracy of the computer-based system can be assessed and improved as necessary.
RESULTS. Human subjective scoring of the video footage for the presence and intensity of emotional states is
underway in parallel with the model-based tracker algorithm for machine scoring of the videos. Data analyses will
be completed and results reported.
CONCLUSIONS. OCR technology will serve as an on-line detection system to help identify risks to performance
posed by changes in mood and emotion during spaceflight, to ensure that these risks are identified and mitigated
before they become serious neurobehavioral problems. Thus, the scientific validation of OCR output by
standardized human scoring is a necessity for the future development of facial emotion recognition technology.
REFERENCES
[1] Ito T.A., Cacioppo J.T., Lang P.J. (1998) Personality and Social Psychology Bulletin 24, 855- 881. [2] Gross
J.J., Levenson R.W. (1995) Cognition and Emotion, 9 (1), 87-108. [3] Kring A.M, Sloan D.M. (2007) Psychological
Assessment 19, 210-224.
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