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Abstract: Dynamic seats were a crucial means for intervening in prolonged sitting discomfort, and
the comprehensive motion model of dynamic seats played a significant role in determining the effec-
tiveness of intervention. To enhance the efficacy of dynamic seating interventions, a study of compre-
hensive motion model of dynamic seats characterized by dynamic dimensions was conducted. Firstly, a
method for constructing dynamic seating dimensions was developed, involving the use of adjustable
seats to collect user-specific comfortable seat dimensions. Secondly, based on the differences in com-
fortable seat dimensions among users with different body types, the variation trend of measured di-
mensions of comfortable seats for different body types over time was fitted, thereby constructing dy-
namic dimensions. Then, taking passenger seats as examples, a comprehensive motion model of dy-
namic seats was constructed using seven interrelated seat support performance dimensions. Finally, an
intra-subject experiment was conducted to evaluate the effectiveness of dynamic dimensions in reduc-
ing sedentary discomfort. The results reveal that seat height, backrest inclination, lumbar support
height, lumbar support thickness, and neck support thickness all include a set of dynamic dimen-
sions, while seat pan inclination includes three sets of dynamic dimensions, and neck support height
includes two sets. These dynamic dimensions significantly reduce discomfort in key body parts and
overall discomfort.

Key words: comfort; passenger seat; dynamic dimension; interrelated dimension; support per-
formance
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Fig.1 Method for constructing a comprehensive motion

model of dynamic seats
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Tab.1 Summary of participant’s body type

FHEE/ | &5 BMI BMI

WRpIE AR e | T | R
155~159 cm 8 157.25 2.76 19.99 1.89
160~164 cm 8 161.88 1.46 21.05 2.00
165~169 cm 8 166.13 1.55 21.37 1.21
170~174 cm 8 171.50 1.41 20.84 1.35
175~179 cm 8 176.25 1.49 20.41 1.29
180~184 cm 8 182.88 1.06 22.38 1.69
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Fig.2 Definition and range of adjustable dimensions

of adjustable seats
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Fig.3 Experimental equipment and scenarios
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Tab.2 Verification of differences in comfortable seating dimensions for participants of different body

types and different ride durations
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Tab.3 Post hoc comparison of differences in seat plate

inclination angles of different body types

1 %2 T | bRl | B | 95 EIRIXE

(NS PRmaE | ZE/C) | BE | | TR | ER

160~164 cm | —1.042 ]0.370]0.057 | —2.102| 0.018

165~169 em | —0.462 ]0.370(0.813 | —1.522 | 0.598

156~159 em | 170~174 em |—1.828 * 0.373| 0 | —3.074 |—0.582

1756~179 em | —1.993 * 10.370| 0 | —3.053 |—0.933]

180~184 cm | —4.122 % |0.370| 0 | —5.182|—3.062

165~169 cm | 0.580 ]0.370{0.621 | —0.480| 1.640

170~174 em | —0.786 |0.370(0.277 | —1.846 | 0.274
160~164 cm

175~179 em | —0.951 ]0.370{0.107 | —2.011| 0.109

180~184 cm | —3.081 % [0.370| 0 | —4.141|—2.021

170~174 em | —1.366 * 0.370]0.003 | —2.426 |—0.306

165~169 cm | 175~179 em | —1.531 % |0.370 | 0.001 | —2.591 [—0.471

180~184 cm | —3.660 * [0.370| 0 —4.720 |—2.600]

175~179 ecm | —0.165 [0.370(0.998 | —1.225 | 0.895
170~174 cm

180~184 em | —2.294 % [0.370| 0 | —3.354 |—1.234

175~179 em | 180~184 em | —2.129 % |0.370| 0 | —3.189 |—1.069
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Tab.4 Multiple comparisons of neck height differences

among different body types

14l 241 THE | b | B | SN ERKE

INiiTies EGy2E | 2fH/em | 1RZE | PR | ERR

160~164 cm | —6.458 |5.2080.908 | —23.87 | 10.95

165~169 em | —9.458 [5.208 ]0.654 | —26.87 | 7.95

155~159 ecm | 170~174 em | —15.833 |5.208 |0.102 | —33.24 | 1.58

175~179 em | —42.014 |5.208| 0 | —59.43 |—24.60

180~184 em | —51.681 |5.208| 0 | —69.09 |—34.27

165~169 em | —3.000 |5.208]0.997 | —20.41| 14.41

170~174 em | —9.375 ]5.208{0.663 | —26.79| 8.04
160~164 cm

175~179 em | —35.556 |5.208| 0 | —52.97 |—18.14

180~184 cm | —45.222 |5.208| 0 | —62.63|—27.81

170~174 em | —6.375 |5.208{0.913 | —23.79| 11.04

165~169 cm | 175~179 em | —32.556 |5.208 | 0 | —49.97 |—15.14

180~184 ecm | —42.222 |5.208| 0 | —59.63 |—24.81

175~179 em | —26.181 [5.208| 0 | —43.59|—8.77
170~174 cm

180~184 cm | —35.847 |5.208| 0 | —53.26 |—18.44

175~179 cm | 180~184 em | —9.667 |5.208 |0.632 | —27.08 | 7.74
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Fig.5 Dynamic dimensions of a comprehensive motion model of dynamic seats
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Fig.6 Human body discomfort evaluation scale
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Tab.5 The difference test results between dynamic size comfort and static size comfort
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