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ABSTRACT: In order to promote the further development of China's cruise market and improve passenger comfort, per-
sonalized recommendations for seat materials are made for passengers with different physical characteristics. The paper
proposes a prediction method of cruise seat surface material prediction based on multiple logistic regression. Three kinds
of common materials on the market, such as PP cotton, polyurethane foam and latex, are selected as the experimental
samples. The body pressure distribution data of 60 experimental subjects were collected through the TACTILUS body
pressure distribution measurement system; the SPD value is calculated to reflect the uniformity of the pressure distribu-
tion to determine the corresponding recommended seat surface material; the supervised learning of the regression model is
carried out based on this data, and the prediction results are compared with the real results. The confusion matrix of the
model results reflects the better model accuracy. Comparing the multiple Logistic regression with the classic model, the
prediction model established by the multiple Logistic regression can obtain the recommended probability of each type of seat
surface material. The model results are more intuitive and the prediction accuracy is dlightly higher, which is suitable for differ-
ent seat surface materials. The research method of the pressure distribution parameter prediction problem, and the model can
be generalized to remove materials with lower comfort levels, narrow the choice of seat surface materials, play arolein as-
sisting design optimization when passengers choose seats, and help improve passenger satisfaction with ride comfort.
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Tab.1 Experimental measurement data (partial)

Fe W25 51 Ak /em By Eilem WEIkg FEEH BMI e EE
1 1 0 126.6 176.0 68.0 3.0976 21.9525 37.4819
2 1 0 93.7 173.0 72.0 2.9825 24.1406 20.6116
3 1 1 85.8 160.0 62.0 2.5600 24.2188 35.1080
4 1 1 88.2 158.0 51.2 2.4964 20.5095 33.6829
5 2 0 96.5 178.0 61.0 3.1684 19.2526 26.2615
6 2 0 93.1 171.0 75.8 2.9241 25.9225 33.0702
7 2 0 93.5 179.0 54.8 3.2041 17.1031 26.7047
8 2 1 87.4 170.0 52.8 2.8730 18.3778 27.0179
9 3 1 85.0 160.0 51.0 2.5600 19.9219 34.5364
10 3 1 81.5 155.0 39.2 2.4025 16.3163 33.2475
11 3 0 93.6 172.0 72.6 2.9584 24.5403 27.2255
12 3 0 94.2 175.0 67.9 3.0625 22.1714 22.3061
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S exp(44.005-1.252x, — 25.474x, + 0.624x%, —4.754%, —1.921x, —0.088x,) +
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exp(95.129 - 0.538x, —8.564x, +1.536x, — 27.757x, — 4.479x, —0.190x;)
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Tab.2 Partial prediction results display

[ {Bllliiﬁ M—  ME= M= ﬁiiﬂlﬂ

Fa B RS R 2
1 1 0.9621  0.0007  0.0372 1
2 1 0.0648 0.2873  0.6479 3
3 1 0.6914  0.2808  0.0278 1
4 1 05705 0.2820  0.1475 1
5 2 0.0989 0.6732  0.2279 2
6 2 0.4188 0.3358  0.2454 1
7 2 0.0572  0.8780  0.0648 2
8 2 0.0354  0.7727  0.1918 2
9 3 0.2780 05812  0.1408 2
10 3 0.0544  0.4216  0.5240 3
1 3 0.1892 03651  0.4458 3
12 3 0.0548 04284  0.5167 3
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Tab.3 Confusion matrix
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