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On passenger ships, passengers using wheelchairs are exposed to the danger such as uncontrollable
running due to acceleration resulted from ship motion. It is, therefore, necessary to evaluate the
acceleration condition in view of running of wheelchair to prevent such danger. For the evaluation, the
numerical simulation program for estimating wheelchair running under various acceleration conditions is
necessary. The purpose of this research is to develop basic models for the simulation.

To develop the numerical simulation program for estimating wheelchair running, we developed the
basic model for estimating the driving forces of a wheelchair under the given acceleration condition and
the trajectory of wheelchair. This model can be used for the estimation of the trgjectory of wheelchair
corresponding to the driving forces. Furthermore, the operation model of wheelchair is necessary and we
are developing this model. For the cross check of numerical models, we carried out various experiments
on running of the wheelchair on the slope and a container ship using the specia wheelchair for
measurement. These works are reported in this paper.
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Fig.2 Results of measurement and calculated torques
(Running on the slope, down side of |eft, 7deg)
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Fig.3 Results of measurement and calculated torques
(Running on the slope, upward to top, 7deg)
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Wheelchair Running on Passenger Ships

f running

Trajectory Estimation Model

Torque| |Acc.

Operation Modd | [Acc. Estimation
(based on torque Technique
estimation mode!)

Fig.4 Numerical Simulation of Wheelchair Running on
Passenger Ships
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Number of Experimentsusing the special wheelchair

Type of Experiment

Number of Driver Number of Experiments (approximate)

Slope

100(approximate)

1,300
(The total number)
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Fig.5 Example of running the wheelchair on the ship
(Pattern 1, From Port to Starboard)
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Fig.6 Example of running the wheelchair on the ship

(Pattern 2, From Aft to Fore)
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