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Development of meal support systems for persons with upper extremity
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Robotic assistive devices are increasingly used to improve quality of life of persons with disabilities. Japan has now more
than one million people with upper extremity disabilities. Assistive devices will be useful for eating and drinking anywhere
anytime without any assistance, and caregivers will be able to reduce efforts needed for providing meals. The purpose of
this paper is to propose robotic meal-eating devices for people with upper extremity disabilities. Two prototypes, assistive
devices for eating and drinking, are designed and developed for experimental validation and performance evaluations.
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Fig. 1 Meal support system
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Fig. 2 Assistive device for drinking
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Fig. 3 Assistive device for eating
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Fig. 4 Operation procedure
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Fig. 5 Camera image

Fig. 6 Binarization image
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Fig. 7 Control system for spoon up
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Fig. 8 Control system for providing meal
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Fig. 9 Modeling of arm on horizontal motion
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Fig. 10 Trajectory tracking result of end effector
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Fig. 11 Position tracking of lips of usrer
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Fig. 12 Experimental overview: usual position

Fig. 13 Experimental overview: unusual position
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Fig. 14 Experimental results on usual position
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Fig. 15 Experimental results on unusual position
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