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Evaluation and Practice of Human-machine Simulation in Space Sation Toilet
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ABSTRACT: The work aims to analyze the human-machine relationship in the space station toilet, and evaluate its er-
gonomics, to provide theoretical methods and technical support for the ergonomics evaluation and design optimization of
space station toilet. DELMIA software was used as the analysis tool to import the human body size model of the space
flight crew after the modeling of the toilet environment in the space station to construct a human-machine simulation vir-
tual scene. The toileting process in the space station toilet was decomposed, the toileting posture and comfort angle range
of the human model were adjusted and the reachable visual field in the space station toilet was determined to carry out the
simulation analysis and evaluation on the comfort of toileting posture in the space station toilet. According to the simula-
tion results, the virtual toileting posture of space flight crew met the ergonomic requirements at all stages in terms of ac-
cessibility, visibility and comfort. The space station toilet can provide a comfortable toileting environment for the space
flight crew and its overall structure and layout are in line with the ergonomic design principles.
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Fig.1 Toileting process in the space station toilet
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Fig.2 Human-machine simulation process
of space station toilet
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Tab.1 Human modeling parameters of space flight crew

P {H/mm
PS PSO P95
B 1639.0 1708.0 1786.0
K 516.0 550.0 587.0
FEK 293.0 315.0 342.0
GRS 213.0 235.0 255.0
Ak 1165.0 1225.0 1292.0
W R 5 919.0 972.0 1030.0
2 734.0 788.0 840.0
iy i 278.0 306.0 338.0
[ 5E 246.0 279.0 321.0
L 303.0 327.0 354.0
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Fig.3 Simulation scene of the space station toilet
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Fig.4 Decomposition of posturesin each toileting stage
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Fig.5 Analysis on accessibility of space station toilet
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Tab.2 Range of human limb movement and
adjustment range of comfortable posture
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Tab.3 Testee's body size data

P {H/mm
Ps Pso Pgs

[ 1 645 1710.0 1810.0
ES RIS 525.0 560.0 580.0
TERK 300.0 320.0 320.0
GRS 225.0 240.0 260.0
Lk 119.0 1240.0 1310.0
IO pi 930.0 980.0 1070.0
2B 740.0 790.0 810.0
ey 280.0 310.0 340.0
HEET9 5 270.0 290.0 329.0
L= 320.0 330.0 343.0
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