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R1 1RITHEO%IEMG DI (UNESF vs KED) £2 2~5RTHDO%IEMGEOLK (IELE vs KA

Mean = SD 2nd Mean + SD

A group A group B group
Muscles large small  difference p No. Muscles large small large small
Trapezius 155+ 70 160+ 49 05 0.78 7/10 Trapezius 160+ 52 161+ 60 141+ 53 141=* 66
Deltoid 202+135 233+ 135 31 018 7/10  Deltoid 213111 233+ 115 203+ 86 244+ 97°
Biceps brachi 44.1 %211 526+ 182 85 0002 * 10/10 Biceps brachi 462+ 193 482199 442+ 129 458 = 136
Brachioradialis 435 + 134 492 + 160 5.7 0.04 B 8/10 Brachioradialis 46.4 + 14.7 47.1 + 124 460 = 143 480 = 14.1

B group 3rd
Muscles large small difference p No. A group B group
Trapezius 152+ 70 155= 73 03 070  7/10 Muscles farge small large small
Deltoid 219 = 140 264 * 189 45 004* 8/10 Trapezius 164+ 67 162 68 143 69 135 7.1
Biceps brachi 47.6 = 151 522 = 149 46 002* 9/10 Deltoid 239 £129 252 % 145 231 + 120 238 = 139

8/10 Biceps brachi 47.1 = 21.1 477 £ 197 468 + 127 489 *+ 153
455+ 170 499 + 142 49.1 = 195 496 = 149

Brachioradialis 434 + 174 451 + 142 17 0.52

. Brachioradialis
A group : large —small, B group : small —large, large | K&

#RHL LR D%IEMG (%), small { MNEHFH LIFHO%

IEMG (% ), difference : large & small® 7%, p . p-value, dth

No. . small Oi%mégﬁMG ﬁ;ﬁbuttﬁgﬁ%ﬁ.ﬁ% i A group B group

Trapezius . f# L ERARME, Deltoid : = ER#RHE, Biceps large small large small

brachi : EBE "85, Brachioradialis @ Bt 5. Muscles & &

* < 005 Trapezius ~ 164% 69 162+ 68 124= 61 128+ 79
Deltoid 238+ 112 228+ 101 223+ 127 237 % 139

Biceps brachi 455 + 182 47.1 = 190 487 =155 505 * 136
3. 2~5&fTHD% IEMG 493 + 144 502 + 124 482+ 133 489 = 115
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Brachioradialis
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24 M 4 - ple Y ]\ £
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Trapezius 171+ 92 165= 78 138% 74 142+ 80
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Brachioradialis 495 = 17.6 489 = 158 499 + 146 50.7 = 100
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BEEFED LITHO%IEMGHE (%), small @ INE#HERFED LITR
D% IEMGHE (%), Trapezius : f8WEES L ##&HE, Deltoid : =
AR, Biceps brachi : ERi_8A#%, Brachioradialis @ Bi
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(Abstract)

Perception of Object Size and Internal Model that Influence
the Control Process for Lifting
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The present study aims to verify the perception of object size and the internal model that
influence the control process for lifting. Twenty healthy females participated in the study. Two
containers of the same weight, but unequal sizes (large and small) were prepared. Two containers
were lifted alternately in 5 trials. Using a surface electromyography, activities of trapezius muscle,
deltoid muscle, biceps brachii muscle, and brachioradialis muscle were recorded while lifting the
container and the integral values were calculated for one second from the start of lifting. After
each trial, the subjects’ feeling about difference in weight and their prediction of weights before
lifting were described. In the first trial, when lifting the small container, a significant increase was
observed in biceps brachii muscle and brachioradialis muscle in group A (starting with the large
container). And when lifting the large container, a significant decrease was observed in deltoid
muscle and biceps brachii muscle in group B (starting with the small container). From the second
to the fifth trials: the difference got smaller with trial in both group A and group B. After the
first trial, most subjects determined the small container was heavy. Also, before lifting, most subjects
predicted the large container would be heavy because of the difference in size. It can be explained
that those results were obtained because; 1) the subjects predicted the small container would be
light from the perception of object size and internal model, but 2) the predictions were cross-checked

and modified by the sensory feedback on their subjective weight.
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