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Abstract

In this paper, the sitting comfort evaluation of the cockpit is studied based on biomechanics. Firstly,
we establish “pilot seat” model in the biomechanical simulation software Anybody according to the
physiological data of pilot and choose two main indexes: the muscle activity and joint torque. We
change the seat height and the back angle respectively and the simulation data are obtained after
the treatment of double variable 3-D surface chart. We analyze the influence of seat height and back
angle changes by the major muscle activity and joint torque of the pilot. The mean value, variance
and the square of the muscle activity are selected to evaluate the sitting comfort, providing the
guidance for the overall layout of the cockpit and the geometric parameters design for the seat.
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Figure 1. Modeling flow chart
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Table 1. Body size data of fighter pilot of the 50th percentile
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Table 2. Stiffness and damping settings of joints of lower limbs
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Figure 2. Pilot skeleton model
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Figure 3. Muscle working principle diagram
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Figure 4. Complete pilot model
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Table 3. Main dimension parameter of the seat
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Table 4. Biomechanical evaluation parameters
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Table 5. Simulation experiment variables
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Figure 5. Pilot-seat coupling model
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Figure 6. The muscle force distribution in the sitting position
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Figure 7. The response chart of main muscles when the seat height and the back angle change
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Figure 8. The response chart of main joint torque when the seat height and the back angle change
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Table 6. Criterion judgment matrix

= 6. AENEF BT XERE

AL 5 R L R AL
R AFAL 1 2 0.333 0.5
H i 0.5 1 4 3
BRI 3 0.25 1 2
Ll 2 0.333 0.5 1

0.1

0.08
0.06
0.04
0.02

-0.02

0.11
0.1

0.09
0.08
0.07
0.06
0.05

0.4

0.3
0.2



e, IHH

Table 7. Program level judgment matrix
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Table 8. The weight of each factor on sitting comfort
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