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EVALUATION OF THE MOTOR CONTROL IN AN ASCENDING PHASE AND A DESCENDING
PHASE OF THE PASSIVE FORCE ON THE BASIS OF KINETIC - EQUILIBRATING TASK

TATSUYA HAYAMI, FUMINARI KANEKO
TAKASHI YOKOI and TOMOHIRO KIZUKA

Abstract

The purpose of this study was to compare the motor control against the passive force between
an ascend phasd] APOand a descend phasd] DP[J and to investigate the effect of a subject’s athletic
experience on it. Thirty-four subjects participated in the experiment, and they were classified into an
athlete group and a control group. We used a kinetic-equilibratind] K-Etask. Result of K-E task
depends on the kinesthesia, because subjects are required to maintain their balance against a passive
force under conditions of limited visual and aural feedbacks. Therefore, subjects were instructed to
resist the passive force. Their performance was evaluated using parameters such as absolute error,
position fluctuation, and variable error that were calculated from position data. Significantly higher

values on DP than AP for each parameter in the control group were found. However, the values of
both AP and DP were similar in the athlete group. It was suggested that the athlete group could per-
form the same level of motor control against passive force between AP and DP, although it was more

difficult in DP than in AP for the control group.

O Jpn. J. Phys. Fitness Sports Med. 2010, 59 : 207 ~2140
key word . motor control, kinesthesia, phase of force production, athletic experience
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Fig. 1.  A: Schematic representation of measurement machine. B: A subject

was instructed to sit on a chair in front of the measurement machine. C:
Typical recordings of force and position signals for one subject. A solid
line of the force signal is a force that is generated by the measurement

machine.

0000000000000 0000000000
0000000000000 00D00000000
000000000000000D00000000
D00D0000000000000000MmMO0O0
0000000000000 00D00000000
0000000000000 00D00000000
0000000000000 00D00000000
0000000000000 00D00000000
0000000000000 0000000000
0000000000000 00D00000000
000000000000000D00000000
0000000000000 0000000000
OD0DO01NOD4NODDOOOODODODODOOOOO
Dooooo® '"*OoDoooo00DI10ND O 40N
O0000000000000O0O0O0O0O0K-EODO

00000000000000000000000
00000000000000000000000
000000000120150180000 30000
o~ OopoooOD 100000000000
20000 200000000000004000
0000000000000 2000000000
01000000000000000000000
0000000000000000000000
00
000000000000000000000 2
00000000000000000000000
000000 10000000000 100000
00000005000000050000000
00oo0oooooog



210 gooooobooboo

cooobono

gooobOooloboooob 40000b0000
000100000000 30000000000
Doo™"*Hoooi1sD0o00000Doo0O0On
0000000000000 0 Ascending phased O
O0000Descending phasel OO0 0OO00OOOO
OFig. 200000 0DOO0DOOODOOODOOODO
oo0oooobOo0obOoboooooobooooo
0000O0o0bOO0oDbOOoDoDooOoDoOobOooboo
0000D0000Fg. 2000000000000
oo0oooooOo0ool1booooboooobooo
0o0o0oo0bOO0DoobOoooOooDoobooo
00000000 absolute error of position curve:
PosAED O OOODOODDOODODODODOODDOOO
do0o0o0bOOopDoobOooooooooooboooo
oooooooooboboooboobooooo
0000000000 fluctuation of position curve:
PosFLOOODOODODODOOODDOOODOOOS
0000obOoDoOobOoobooooooboobooo
00050000000000000000O00O0O
0 O O variable error of position curve: PosVEO O
000 O0oooooooooooooooobooo
0000bO0oDOoOobOOoooOooOooDoobooo
Dooo00oo0ooooooooo? ™ 9oooon
00o000OooOOo0bOoboDoobOOoooooooo

Farca

Differertiaied I
Position Vo

| 100mmisEc
500

Fig. 2. An example of force, position, and differentiated
position signals in one cycle. The differentiated posi-
tion signal was divided into the ascending and de-
scending phases.

00000000000000000000000
00000000000000000000000
00000000000000000K-EDDOO
000000000000 00000000000
0000000000 0000000000 ™MD

DO OO0O0O

ubobobbooobbbboooobbooooon
0000+£000000D00000000O0OOD Stat-
View 5.00SASO 000000 OOOOODOOO0O
ggobobboooobobbooooboooon
goooooooboboooooooooooon
ggobbooobobobooooboboboooon
goboboooboobobooobooboooono
0000000 Tukey-KramerO OO O OOOOO
000o0ooOooooogs»bonn

oo O

Table 100 000OD0OODOOODOOOOODOO
0000000000000 00OPosAEOPosFLO
PosVEO OO OODOODOOODOODOODOO
0000000000 p<0.05

Fig. s00000000DO0OODOODOO0ODOOO0
00000 DbD0000PosAEO PosFLOODODOU
goooboboooboboooboboobonbo
obobobooobOoboooboobp<o.05moon
PosAEO PosFLO PosVEO U O DO OODODOOOO
oooobobooobobooobobooboonbo
000o0obO0oo0o0ob0oboo0obOooop<0.05™
goooboboooboboobobooboobo
oooobobooobon

VOO U

AOK-EDODOOODOOODOODOOODOOO

OO0 000 PosAEO PosFLO PosVED O O OO
gobooboboobooboooboboooboboo
OFig. 30 PosAEO D ODODOOODOODODOODOO
gooooboobooboobooboobooboobooo
PosFLODOOOODOODOPosVED 50000000
gboobgooboboobooooboooboo
gbooobooooboboooboobobooo
gooobooooboboboobooboboooo
god



gboboobooboboooboobooooboboboobooobooboooboobabo

Table 1.
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Results of all parameters for each group and phase.

Ascending phase

Descending phase

Interaction
Parameter Athlete Control Athlete Control Main Effect F value
AP<DP j
PosAE 1.14 £+ 0.59 1.38+0.36 1.17+0.34 2.14 £0.89  Athlete<Control 8.622°
AP<DP .
PosFL 1.91 £1.09 256+094 201063 3.68 +144  Athlete<Control 6.997
PosVE 0.73 +0.71 0.62 +0.31 051053 1.14 +0.82 ns 10.493"

Values are mean % standard deviation. AP and

DP indicate the ascending phase and descending phase,

respectively. Asterisks] *Dindicate statistical significancel *; p<0.05, n.s.; non significant[]

[] Ascending phase

[ Descending phase

(a) (b) (c)
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Fig. 3. Mean and standard deviation ofd

adPosAE[D bOPosFIL, andd cdPosVE of both the

groups in each phase in cyclel8. Asterisksd *Oindicate statistical significanced p<0.050
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