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Time series structure of jumping reaction time with visual and auditory stimulus

CHIKANOBU MATSUBARA¥

Abstract : To investigate the time series structure of jumping reaction time with visual and auditory
stimulus, onset time of (1) M. vastus lateralis EMG amplitude, (2) motor response, (3) M.
gastrocnemius EMG amplitude, (4) knee joint extension, (5) plantar flexion, respectively following
stimulus and (6) jumping reaction time were measured concerning both light and sound in 46 young
female subjects. Onset time of (1) was earlier at sound than light stimulus. But the time lag of (1) to
(6) was larger at sound. Factor analysis was applied to time series data i.e. from (1) to (6), and 3
factors were extracted. The loading of factor 1 was large at onset time of above discrived (1) and (2)
component. Then linear discriminant function on the 3 factors was obtained, and there the coefficient
of factor 1 played extremely high significant contribution to discriminate data of each stimulus. As the
result, it was made clear that jumping reaction time with visual and auditory stimulus was strongly
featured by the onset time of M. vastus lateralis EMG amplitude and that of motor response.
(Accepted September 9, 2003)
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Table 1 Physical characteristics of the subjects

height weight BMI age

(cm) (kg) (yrs)

mean 158.5 52.1 207 198
SD 3.76 555 2.10 0.77

Subjects were 46 females.
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Fig. 2 Measured data (upper part) and calculated data
(lower part). Concerning upper part, all mutual time

stimulator lags of 6 items matrix were significant about visual,
auditory, and united data, respectively. At lower
T part, all time lag data are shown which are
(M. Vi S atisy | EMG amplifier significantly different between sound and light
P — 5 stimulus concerning 6 items matrix. * and ***
(M. gastrocnemius) EMG amplificr M 5g represent significant difference at p<0.05 and
?E 5 p<0.001, respectively between sound and light
goniometer (knee) amplifier — ;S > ’E )
22 & stimulus.
, goniometer (ankle) H amplifier }_» é’g D onset time of M. vastus lateralis EMG amplitude
following stimulus
I force platform strain amplifier ® onset time of motor response following stimulus
'y 7 onset time of M. gastrocnemius EMG amplitude
4 following stimulus

switch box 4

Fig. 1 Block diagram of the equipment.

onset time of knee joint extension following
stimulus

o

* onset time of plantar flexion following stimulus
% jumping reaction time
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Table 2 Coefficient of linear discriminant
function and other values (1)

lnd?pendent coefficient Fo P

variable"
1 0.011341 1.205647 0.272681
2 0.022410 3.436857 0.064297
3 0.009319 1.485038 0.223515
4 -0.006993 0.661038 0416549
5 -0.009820 1.199998 0.273806
6 -0.009900 1.408356 0.235847

U Number of variables are same as shown in Fig. 2.

Table 3 Result of discrimination (1)

correct discrimination ratio

sound 184/276 = 0.666667
light 147,276 = 0.532609
total 331/552 = 0.599638

Table 4 Eigenvalue and contribution
ratio including all factors

. contribution

factor eigenvalue L

ratio (%)
factor 1 2.174831 38.36
factor 2 1.877264 33.11
factor 3 1.592375 28.09
factor 4 0.022956 0.40
factor 5 0.001607 0.03

Table 5 Each factor loading of 6 components
concerning factor analysis with 3 factors

component

factor 1 factor 2 factor 3
number"

1 0.757933 0.453642 0.444766
2 0.660542 0.536405 0.473913
3 0553572 0.645921 0.406865
4 0.487529 0474308 0.733040
5 0.481093 0.632080 0.546802
6 0.476492 0.688130 0.484221

" Number of components are same as shown in Fig. 2.
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Fig. 3.1 Relationship between the score of factor 1 (onset
time of M. vastus lateralis EMG amplitude and
onset time of motor response factor) and factor 2
(onset time of M. gastrocnemius EMG amplitude,
onset time of plantar flexion, and jumping reaction
time factor) in the jumping reaction time space.
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Fig. 3.2 Relationship between the score of factor 1 (onset
time of M. vastus lateralis EMG amplitude and
onset, time of motor response factor) and factor 3
(onset time of knee joint extension factor) in the
jumping reaction time space.
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Fig. 3.3 Relationship between the score of factor 2 (onset
time of M. gastrocnemius EMG amplitude, onset
time of plantar flexion, and jumping reaction time
factor) and factor 3 (onset time of knee joint
extension factor) in the jumping reaction time
space.

Table 6 Mean value and SD of factor scores

sound light
factor
mean * SD mean = SD
factor 1 -0.200897 =0.886719 0.200897 £0.931946  ***
factor 2 -0.069556 = 0.887680 0.069556 * 0.855558 *
factor 3 -0.031585*0.963014 0.031585 +(0.988967 NS
* % k

significantly different at p<0.001

* significantly different at p<0.05

Table 7 Coefficient of linear discriminant
function and other values (2)

independent

. coefficient Fo P
variable
factor 1 1.008523  24.516591 0.000000982
factor 2 0.231376 1.129891 0.288267
factor 3 0.123332 0.410268 0.522101

Table 8 Result of discrimination (2)

correct discrimination ratio

sound 189/276 = 0.684783
light 144/276 = 0521739
total 333/552 = 0.603261
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