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Research on Comprehensive Comfort Evaluation of Virtual Rail Train
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Abstract: Taking the virtual rail train as the research object, the comprehensive comfort evaluation model was constructed
considering the influencing factors of its comfort. Through the field investigation and analysis of the importance of the influencing
factors of passenger comfort, the analytic hierarchy process was used to determine the weight relationship of each factor, the existing
indicators and platform test were compared and analyzed to determine the single factor comfort evaluation method, and the comfort
evaluation system was established to complete the comprehensive comfort evaluation. Finally, taking Yibin smart rail as an example,
the results of questionnaire survey showed that the evaluation method was consistent with passengers' feelings, and according to the
evaluation results, suggestions on improving the comfort of virtual rail train were put forward, which provided theoretical reference for
the further design and development of virtual rail train.
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Table I  Evaluation results of comfort influencing factors
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Fig. 1 Hierarchical evaluation model of passenger comfort
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Table 2 Construction of the judgment matrix 4, of the
physical factors of vehicle operation

A4, =3l W SE
Rzl 480/480 480/465 480/313
M 465/480 465/465 465/313
S 313/480 313/465 313/313

MR 2 15 B EWst T R R MR 4, B
L)
1 1.032 1.534
4,=[0969 1 1486 (1)
0.652 0.673 1

SR FRERG 7, ATAS 21 20 P SR 24 5% R 25 40 By
KM 4,
1 0.774 0.854 0.581
4, = 1.292 1 1.103 0.750 @
1.171 0.906 1 0.680
1.722 1.333 1471 1
PEMRAS E s T B R (PR3, M M)
WG R M W, MZAENZSRIPAER R (BB R
MR . JHEARE ) AE R R ME Wi
W=[0.381 0.370 0.249]T 3)
W=[0.193 0249 0226 0.332]" 4)
2,12 —EEAR:
R TR W B N IR R P I, RUE IR
LSRR, T IR R A, 17— SR
1) AR KFEE A ma
3(4%%
A’lmax - ;W ®)
1 1.032 1.534 ]| 0.381 1.145
AW, =(0.926 1 1.486 1| 0.370 [=[1.109 | (6)
0.652 0.673 1 0.249 0.763

1 (1.145 1.109 0.763
A'Imax=_>< + +

3 10.381 0370 0.249
2) ﬁ‘;%*%&r’i}‘ Cir
Cin BT T AN

Cl[

C. =
Ly (7

X Ry Bl — B IAEAT , 2 0 3 il A
?\%‘l“ R,=0.52; Cy; ﬁ*ﬁ‘f&“*ﬁ%‘?‘éﬁo

max _n
C, :A]— (3
n—1
RAMRSEL, FI1g
mex —13.00008 -3
n—1 3-1

]= 3.000 08

=0.000 04

c,, = 200008 _ 000 08
0.52

MU Cia<0.1 B, TUIIA Sk H AR B A, L
AT — S0 T MR bR vk R RE T B )
Ml A, HA ATz —2ckE. ik, 8405)280E (R
Py ity BL PN Y T B S 78 T Sl 0 3 )
ANEWFR 3 FIF 4 iR,

K3 EREE T R AR

Table 3 Weight value of physical factors of vehicle operation
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Table 4 Weight value of environmental factors inside the car
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Table 5 Weight value of influencing factors of comfort
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Table 6 Vibration comfort evaluation table
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Table 7 Noise comfort evaluation table
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Table 8 Air pressure comfort evaluation table
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Table 9 Comfort evaluation of crowding degree
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Fig. 2 Comfort rating table
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Table 10 Comfort evaluation system
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