01-5 ABML2011 20114E11H3H-5H HE (ZHTEKRS)
BENERRT—ORAH

Development of an intelligent spoon for a meal assistance of handicapped persons
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OAkiho KUMASAKA, Tokyo National College of Technology, Hiroshi MIZUNUMA, Tokyo Metropolitan University
Toshitaka YASUDA, Tokyo National College of Technology

Abstract: An intelligent spoon has been developed to support meals for handicapped persons. A purpose of this study is to
improve a method of detecting horizontal angle (¢) and rotational angle (6) by using 3 (V,, V, and V,) direction of
acceleration sensor for the intelligent spoon. The effect of rotational angle on the estimated horizontal angle was
investigated. The horizontal angle is estimated from three equations that are ¢y = sin'l(VX/Vg), Py = cos™ (\/Vyz+VZ2 V)
and @y, = sin'l(VX/\/VXz+Vy7+sz ) at respectively. Correlation number R? between the desired horizontal angle and the
estimated horizontal angle are more than 0.99. However, it was found that the estimated horizontal angle o are
saturated more than 70 degree of horizontal angle. In the future work, we program the ¢y, of calculation manner to
intelligent spoon and investigate the intelligent spoon motion.
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Fig. 2 View of angle detecting device
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Table.1 Results of estimated horizontal angle with uniaxial

Rotational angle 0[deg]

0=0° | 6=30°| 6=60° | 6=90°

0 0.00 0.86 1.44 1.92
10 11.70 | 1148 | 1092 | 10.71
20 || 2292 | 2217 | 21.47 | 20.61
30| 33.92 | 3317 | 33.05| 3134
40 | 4436 | 4493 | 4454 | 42.63
50 || 57.02 | 55.10 | 55.18 | 54.26
60 || 69.86 | 67.84 | 68.00 | 54.40
70| 86.73 | 87.45| 85.81 | 8254
80 | 90.05 | 90.05 | 90.05| 90.05
90 | 90.05 | 90.05 | 90.05| 90.05

Horizontal angle
of measured in uniaxial ¢1[deg]

Table.2 Results of estimated horizontal angle with triaxial
Rotational angle 0[deg]

0=0° | 06=30° | 0=60° | 6=90°

0 0.00 0.85 1.28 1.91
10| 11.49 | 10.81 9.75 | 10.45
20| 22.36 | 20.66| 19.35| 19.24
30| 32.67 | 30.69| 29.63 | 27.82
40 || 42.25| 41.19 | 39.56 | 37.89
50| 53.37 | 49.73 | 48.60 | 47.76
60 | 63.15 | 59.86 | 58.61 | 47.92
70 72.06 | 69.09| 67.83 | 67.26
80 8096 | 78.17| 78.17 | 76.77
90 87.01| 88.14 | 87.54 | 86.60

Horizontal angle
of measured in triaxial ¢3[deg]
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Fig.5 Relationship between estimated horizontal angle with
uniaxial and desired value
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Fig.6 Relationship between estimated horizontal angle with
triaxial and desired value
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