BIRLIEF R RRE
IPSJ SIG Technical Report

Vol.2023-AAC-22 No.2
2023/7/21

ORy FEBENBICSIT3EEXM IV TIRTE
IDIBABREIA DRI R

=k b

AR L)

BIE:oRy b7 — 2R EB3BENMTET — 20D THIfET 2720, DEESIZE TV, #/i
FEDEBRTIET — ADEETHHE L2 L 27 — A0 HE D BN L 212 X D DB 2 K U %
FTLRRBMEADPRES NI, 7= LDEHERX A IV TITODNTREEREINTEST. X4 IV I FHlORS
2 & o TLERHEITICELDE T 2 ATEEMD D o 72, AL TIE T — 2 DELGEBITEICSE T L CEEX A 3
V7 ERTHEEERFORL, T8, milE, B, 19, H, B X OREBE(LEFHIT 2 Z T, 7 —A0EEEIEIC
Ft5 2 DBEARPIAN OB 2S5, %72, 7 — L DEEEEICH T 2HHIC O W T ET 5

F—U—F:BEMNY, vRy b7 —o, BE

Motion Timing Notification and Its Effect
for Psychological Resistance in Robotic Feeding

Abstract: When a person is assisted to eat by a robotic arm, he/she is likely to feel psychological resistance
because the arm moves close to his/her face. In the previous experiment, the subjects tended to feel more
psychological resistance when the arm approached at high speed or when the arm appeared out of the field
of view, but the timing of the arm movement was not considered. However, the timing of arm movement was
not taken into account, and there was a possibility that psychological resistance would change depending on
the ability or inability to predict the timing. In this study, we present an acoustic signal that indicates the
timing of the arm movement prior to the approach movement of the arm, and measure changes in the state of
the fingers, forearm, shoulder, chest, head, and face to evaluate the effect on psychological resistance to the
approach movement of the arm. In addition, habituation to the approaching arm motion is also examined.
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Fig. 1 Meal assistance using cutlery.
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Fig. 2 System configuration.
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Fig. 3 Facial Measurement points.
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Fig. 4 Facial measurement.
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Fig. 5 Body measurement points.
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Fig. 6 Body part estimation.
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Fig. 9 Body part recognition results.
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Fig. 7 Clipping around each body part.
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Fig. 8 Time-series data of pulse error with reference value of
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Fig. 10 Experimental Scene.
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Fig. 11 Eyebrow measurement results.
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Fig. 12 Eyelid Measurement Results.
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Fig. 13 Eye Measurement Results. X 18 EHDaHRER.

Fig. 18 Left shoulder measurement results.
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Fig. 14 Measurement results of mouth opening and closing.
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Fig. 19 Right shoulder measurement results.
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Fig. 15 Mouth width measurement results.
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% Fig. 20 Left elbow measurement results.
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Fig. 16 Lip measurement results.
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(px) Fig. 21 Right elbow measurement results.
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Fig. 22 Left hand measurement results.
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Fig. 23 Right hand measurement results.
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Fig. 24 Meal Service Robot Mani.
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Fig. 25 Experimental Flow.
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Fig. 26 Experimental measurement of psychological resistance

by arm.
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Fig. 27 Experimental Explanation.
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Fig. 28 Blink measurement results.
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Fig. 29 Number of times physical changes observed.
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Fig. 30 Relationship between survey results and measurement

results.
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