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Analysis of timing response on the selective force reproduction

Satoshi Koyama, Tomoki Ito, Izumi Yoshii and Yuji Yamamoto*

The present study investigated the effect of the selective force reproduction on coincident
timing task. The task assigned to the sixteen subjects was to synchronize the peak force of
pressing the key by their three fingers with the arrival of moving target at the timing point.
The criterion forces which were consisted of 2kg and 5kg were determined by the probe that
was presented at predetermined five different times, which were 480, 400, 320, 280, and 240 msec
before the timing point respectively. Before the 30 test trials without KR, 20 trials on each
criterion force as the original learning, and as timing training trial 10 trials on each criterion
force were completed with KR. The result of percent constant error (PCE) on the force
reproduction showed that the PCE on 2kg tended to undershoot rather than the PCE on 5kg
significantly. This result suggested the movements required a fine force recall could be
difficult to control exactly, and the subjects required 2 kg for force reproduction in the present
study experienced more difficulty processing the probe that was presented just prior to, or
simultaneously with timing response. The result of timing constant error showed that the
tendency toward time delay increased as a function of the probe presentation time on both
criterion forces. It appears that these timing delay due to processing force information,

therefore the choice reaction time on force reproductin would be necessary to about 500 msec.
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Fig. 1 Placement of appratus.
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Table 1. Ratio of incorrect responses on force reproduction in each
experimetal condition.

Probe presentation time (msec)

Criterion force 480 400 320 280 240
5kg 6.25 4.17 10.42 8.33 18.75
2kg 10.42 10.42 25.00 2.08 25.00
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Fig. 4 Ratio of incorrect responses on
force reproduction in each exper-
imetal condition.
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Table 2. Means and standard deviations of percent constant error
(PCE) of force reproduction error in each experimental
condition. PCE were calculated by means of actual criterion
force.

Probe presentation time (msec)

Criterion force 480 400 320 280 240
Skg M 82.6 157.3 72.7 47.5 12.5
SD 223.8 237.8 267.5 231.8 213.7

2kg M -13.7 —20.2 41.4 12.3 78.2
SD 336.1 273.7 355.1 279.1 273.9
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PERCENT CONSTANT ERROR OF
FORCE REPRODUCTION ERROR (X)

% 246

TRAINING 480 400 320 280 240
PROBE PRESENTATION TIME (msec)

Fig. 5 Means and standard deviations of
percent constant error (PCE) of
force reproduction error in each
experimental condition. PCE were
calculated by means of actual crite-
rion force.
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Table 3. Means and standard deviations of percent constant error
(PCE) of force reproduction error in each experimental
condition. PCE were calculated by means of individual
criterion force.

Probe presentation time (msec)
Criterion force 480 400 320 280 240

Skg M 40.0 11.9 39.1 11.0 —19.2
SD 21.8 22.5 25.5 21.7 20.3

2kg M —17.6 —18.4 —13.1 —-15.4 —79.0
SD 34.2 29.7 34.4 28.5 27.3
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FORCE REPRODUCTION ERROR (%)

O Y

480 400 320 280 240
PROBE PRESENTATION TIME (msec)

Fig. 6 Means and standard deviations of
percent constant error (PCE) of
force reproduction error in each
experimental condition. PCE were
calculated by means of individual cri-
terion force.
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Table 4. Means and standard deviations of constant error (CE) of
timing error in each experimental condition.

Probe presentation time (msec)

Criterion force 480 400 320 280 240
Skg M 38.7 101.6 166.7 176.0 224.1
SD 88.4 78.4 85.4 62.5 80.3

2kg M 59.1 112.5 156.2 148.6 174.0
SD 84.2 73.7 81.7 74.6 75.4

(msec)

$ 5KG

# 26

TIMING ERROR (msec)

CONSTANT ERROR OF

TRAINING 480 400 320 280 240
PROBE PRESENTATION TIME (msec)

Fig. 7 Means and standard deviations of
constant error (CE) of timing error
in each experimental condition.
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