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Measurement of Size-Weight Illusion and Hand Movements

in Real Environment

Tetsuya TANINO', Jian HUANG™ and Nobuyasu TOMOKUNI

Abstract

In this study, experiments of weight detection in real environment have been made. A real time multi-camera system was

used to measure the motion of the lifted bottles during weight detection. The size-weight illusions were confirmed in most

groups for almost all subjects. Results of the lifting height, velocity and acceleration of the bottle’s motion are computed and

an interesting relationship between the motion information and the occurrence rate of illusion are demonstrated. Method of

time profile analysis was also made for all experiments. The results show that the time period of dropping the bottle is

notably longer than the time period of lifting the bottle. This fact provides a strong evidence to support our hypothesis

proposed in the previous study that the weight cognition is achieved in the later half of the up-down movement.
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Tablel Movement in weight detection

ES F e B
C0 FlEF UP-DOWN ElifE -
Cl Fl&F UP E{E 30cm
2 HFIEF UP E{E 30cm
C3 Fl&F DOWN #hiE 30cm
C4 FEFIE F DOWN B 30cm
Table2 Evaluation of the weight perception
Light <<<< Same >>>> Heavy
1 2 3 4 5
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Fig.5 Results of time profile analysis for CO

Table 3 Evaluation obtained in the experiments of C1~C4

Pattern T E: Cl C2 c3 C4
@[ 478 ALL 30 31 29 31
| 4+8 200 238 27 25 2.6
©| 4+ 300 31 33 30 31
(@] 448 400 33 34 32 36
©f 4 ALL 38 1.0 37 38
®| 4 200 33 34 31 31
@] 4 300 3.9 4.2 3.7 38
|4 400 43 44 42 44
o[ B ALL 23 23 21 24
| B 200 22 2.0 1.9 2.0
®| B 300 2.2 23 22 23
nl B 400 23 24 22 28

Table 4 Occurrence rate of illusion in C1~C4

Pattern FE: | Cl C2 C3 C4
@[ 478 ALL | o444 67.78 6333 57.78
w)| 4+B 200 | 4833 56.67 4833 4333
©| 4+8 300 [ 7167 7333 6333 6333
(@] 4+8 400 | 7333 7333 7333 61.67
© 4 ALL |_66.67 7111 55.56 6333
®] 4 200 | 3333 36.67 20.00 26.67
@| 4 300 |_76.67 86.67 66.67 66.67
|4 400 | 90.00 90.00 30.00 96.67
(i) B ALL 62.22 64.44 71:11 52.22
0] 200 |_63.33 76.67 76.67 70.00
®| B 300 |_66.67 70.00 70.00 60.00
ol =B 400 | 56.67 56.67 66.67 26.67
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Table 5 Occurrence rate of illusion in C1~C4

Pattern  FfE | ALL UP DOWN [Dominant| Inferior
@[ 478 ALL |_63.33 66.11 60.56 63.89 62.7%
)| 4+8 200 | 5042 52,50 4333 4333 5250
©| 4+8 300 [ _69.17 72.50 65.83 70.00 6833
(| 4+B 400 | 7042 7333 6750 7333 6750
© 4 ALL |_64.17 68.89 59.44 6111 6722
®| 4 200 | 2917 35.00 2333 26.67 31.67
@| 4 300 |_74.17 81.67 66.67 71.67 76.67
|4 400 [ 8917 90.00 8833 35.00 9333
o[ B ALL |_62.50 6333 61.67 66.67 5833
0| B 200 71.67 70.00 73.33 70.00 73.33
®| B 300 |_64.17 6333 65.00 6833 60.00
ol B 400 | 5167 56.67 46.67 61.67 41.67
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Fig.7 Results of time profile analysis of
two hands in different motions
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