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Capsule on Crew Emotion
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ABSTRACT: The work aims to study the effect of color environment in sleeping capsule on crew emotion under different
emotional stimuli. 30 subjects (15 men and 15 women) were respectively induced by neutral and negative VR emotional
films, and then experienced the color environment of the simulated sleeping capsule by VR technology to complete the
subjective emotional evaluation. 20 channel EEG signals of subjects experiencing the color environment were collected.
Variance analysis was carried out on subjective emotion evaluation, and EEG signals were preprocessed to analyze the
EEG signal energy of a and B frequency bands. Subjective emotional evaluation showed that: in terms of color environ-
ment comfort, different color environments (cold color, warm color, colorless) showed significant differences
(p=0.000<0.05); and in terms of emotional relief, different color environments (cold color, warm color, colorless) showed
significant differences (p=0.000<0.05). EEG signal displayed: The average power ratio of left and right lobe of inferior
frontal lobe and parietal lobe under a wave was the lowest in cold color environment, and the highest in warm color en-
vironment. The average power ratio of left lobe and right lobe in inferior frontal lobe under B wave was the lowest in cold
color environment and the highest in warm color environment. In the narrow and closed simulated spacecraft sleeping

capsule environment, the emotional regulation of the color environment on the subjects can be reflected in their physio-
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logical state and psychological feelings, and their subjective feelings and objective physiological data analysis results can

be fitted to a certain extent. Among them, the subjective and objective values of blue environment, green environment and

white environment are the best, which can effectively improve and form a good emotional state. Finally, the feasibility and

reliability of the optimization strategy for the color design of the spacecraft sleeping capsule are verified through the si-

mulation of the color design practice of the spacecraft sleeping capsule.

KEY WORDS: color environment; emotional relief; EEG signal; subjective emotional evaluation; simulated spacecraft

sleeping capsule; astronaut
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Tab.1 Scoring results of valence and arousal of two emotional materials
P 26 URERTES A
o A MR o o A LR i
' '
M D M D M D M D
1 4.90 1.24 4.70 1.12 1 2.67 1.18 6.03 1.19
2 5.17 0.95 4.90 1.27 2 2.2 1.30 6.37 0.85
3 5.40 1.04 5.00 1.29 3 2.4 1.10 5.40 1.48
4 5.10 0.76 5.13 1.17 4 2.63 1.00 5.23 1.25
5 4.93 1.17 5.00 1.29 5 2.97 1.16 5.47 1.28
6 5.00 0.98 4.47 1.63 6 2.3 1.34 6.03 0.85
7 4.90 1.03 433 1.37 7 2.57 0.97 5.73 1.14
8 4.80 0.89 4.30 1.39 8 2.13 1.14 6.23 1.07
9 5.20 1.06 5.17 0.99 9 2.27 1.31 6.10 0.99
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Tab.2 Environmental color samples

N Hue Sample R G B L a b
1 Red [ ] 235 221 220 89 5 2
2 Orange L] 233 223 213 89 2 6
3 Yellow [ ] 222 216 201 87 0 8
4 Green [ ] 22 225 215 89 -3 4
5 Cyan [ ] 220 236 231 92 -6 1
6 Blue [ ] 214 221 231 88 -1 -6
7 Purple L] 219 207 227 85 7 -8
8 Gray L] 213 213 213 85

9 White [ ] 255 255 255 100 0
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Fig.4 Construction of space environment of sleeping capsule
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