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Study on Quantification of Physical Burden during Transfer of High H.P. Vehicles
with Driver Assistance Systems (First Report)
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Transferring to a high-floor vehicle is difficult for wheelchair users, and there is a risk of fear and falling during the
transfer. The purpose of this study is to analyze the transfer of wheelchair users using a musculoskeletal mathematical
model, to understand the differences in muscle load caused by the difference in H.P. Therefore, using a driver's seat jig
with a variable height of H.P., quantitative analysis was conducted on transferring from wheelchair to seat and the degree
of muscle and joint load during these movements. The results of these analyses clarified the differences in physical burden
caused by variations in H.P.
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Fig.2 Hill type model
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Fig.3 Rigid body link model
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Fig.4 Driving torque of muscles around the shoulder joint
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Fig.6 Schematic diagram of transferring from wheelchair to seat
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Table.1 Physical profile of the participants
Participant| Age [years] | Gender [Height [cm]|Weight [kg]| Dominant hand
A 42 Female 154.3 36.8 Right-handed
Participant| Age [years] | Gender |Height [cm]|Weight [kg]| Dominant hand
B 25 Male 169.0 84.0 Right-handed
Participant| Age [years] | Gender |Height [cm]|Weight [kg]| Dominant hand
C 45 Female 161.0 53.0 Right-handed
Participant| Age [years] | Gender [Height [cm]|Weight [kg]| Dominant hand
D 52 Male 165.0 56.0 Right-handed
Participant| Age [years] | Gender [Height [cm]|Weight [kg]| Dominant hand
E 31 Male 174.0 775 Right-handed
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Fig.8 Wheelchair height

Table.2 Wheelchair Dimensions Information

Participant Wheelchair type Wheelchair Weight[kg]
A Folding wheelchair 13.2
B Folding wheelchair 11.2
Cc Folding wheelchair 125
D Folding wheelchair 12.0
E Disassembled wheelchair 12.5
Participant | Ground~Seat height[cm] | Ground ~ Handrail height[cm]
A 51.8 67.2
B 50.0 66.5
C 52.0 66.5
D 51.0 60.5
E 52.5 66.6
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Fig.10 Position of paste reflection marker and the electromyograph
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Fig.14 Comparison of 569mm and 644mm driving power
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Fig.15 Angular Momentum of deltoid muscle
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Fig.16 Angular momentum of latissimus dorsi
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