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Estimation of Optimal Weight Sensor Placement to Restrict the
Number of Passengers in Personal Mobility Vehicles
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Abstract

As the forefront of the entire study to implement a two-person boarding detection system using weight sensors,
the optimal sensor placement to achieve the best performance is estimated for reducing the traffic accidents of
personal mobile devices, which are rapidly increasing recently. When weight sensors are used, a design problem that
the cost of the system is directly related to the performance and number of load cells occurs, and it suggests that a
limited number of sensors must be used. Using a 540 x 200mm size kickboard, 56 simulated single-person boarding
experiments and 44 simulated two-person riding experiments are conducted to measure the foot position, angle, and
weight of the riders. As a result, it is derived that the most satisfactory occupant discrimination is possible if the

sensor is intensively attached to the end of the vertical central axis of the footrest(500mm) of the personal mobile

device.
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Table 1. Correlation analysis of collected data
correlation
N Mean Sd —~T5 T3 745 6[718[ 010 1][12]3 1415
1] height | 56 [169.91] 8.11 | 1.00
2| weight | 5 |70.01 1662 1.00
3 BMI 56 | 24.08 | 4.46
4| foot width | 56 | 9.82 | 0.94
5| foot length | 56 | 24.13 | 1.60 | 1.00
6| vertical P1_| 56 | 10.23 | 2.95 |-0.42|-0.27|-0.15/-0.45|-0.45] 1.00
7 | horizontal P1 | 56 | 954 | 353 | 0.04 |-0.14|-0.18|-0.15/-0.04
8] anglel | 56 | 8643 -0.06]-0.01 1.00
9| vertical P2 | 56 | 30.05 0.19]0.10 -0.08/ 1.00
10| horizontal P2 | 56 | 9.96 -0.27/-0.21 .23/-0.28] 0.11 | 1.00
1] angle2 | 56 | 94.64 -0.34]-0.28/ 0.37 [-0.10{-0.22] 0.18 [ 0.93 | 1.00
12| horizontal D | 56 | 6.71 045 | 0.42]-0.26] 0.09 | 0.11 [-0.12/-0.12]-0.12] 1.00
13| vertical D | 56 | 19.82 0.32 [-0.56] 0.06 |-0.07 JO8BH -0.11-0.05! 0.04 [1.00
14| upflow ratio | 56 | 0.66 | 0. -0,08/-0.09]-0.11|-0.13|-0.17| 0.11 | 0.03 |-0.05|-0.16(0.14] 1.00
15| leftfright ratio | 56 | 0.85 | 0.33 0.15 | -020-0.32/-0.03] 0.12 |0.30] 0,09 |0.19]-0.12/-0.12| 0.10|-0.27/0.06 —0.15| 1,00
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Table 2. Comparison of sensor attachment positions
A B C
1 person 0.58 0.71 0.60
2 person 0.96 0.78 097
1 person(%) | 40745 40745 | 55760
2 person(%) 100 100 100
Weight | 1 person(%) | 24.65 30.18 | 3450
expectation | 2 person(%) | 96.00 78.00 97.00
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