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The effects of motor program reconstruction and parameter modification process on ERP
Hiroaki Masaki*, Noriyoshi Takasawa**, and Katuo Yamazaki*

Abstract

Event-related potentials (ERP) were recorded from five subjects who were instructed
to pull a trigger of the apparatus with the right index finger in an attempt to produce the
target force. Three tasks were used to investigate the effects of motor programming and
parameter modification process on the ERPs elicited by the visual signals which informed
the subjects of the target force. The subjects were requested to produce the single target
of 1,300 gf repeatedly on the single target condition, to produce three target forces of 500
gf, 1,300 gf and 2,100 gf on the multiple target condition, and to perform both tracking
tasks and single target force production task on the tracking condition. N145, P240, P320
and negative slow potential were elicited by the visual signals. The amplitudes of P240 and
P320 were significantly larger on the tracking condition relative to the single and the
multiple target condition. Negative slow wave on the multiple target condition were
significantly larger at Cz than that on the single target condition. It was likely that
enhancement of the P240 and P320 was due to novelty of the visual signal.
Key words : event-related potential, P300, motor program reconstruction, parameter
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Fig. 1 Diagram of the apparatus for finger
movement. A: load transducer, B: coil
spring, C: adjusting screw, D: trigger,
E: grip.

OE—EWEl  HBREIL, 2T TEY
HEE1300gf 2 AT B L HIC5I EEEETIL
7z,
QOUEBERZ&N | ITEICH TN S IZH R EE
R - 2%, 3n-2(1=n=31) FATHIZLT1300
gfice 5 L 9 IC@RIELZ, FNLADRITTII,
T T L BEREN B500gf H B \i32100gf v
TurEHRAL L,

@FF x> 7 &M 3n-281TH CIZEMMHE
&1300gf DHIRE % FATL 72, £ LS DEAT
T, 7> FAICEBREING2EED L 7 X 7
REOWTAPZHEIT L2, U, #HBEEOH
FlmicFZELZCRT EIcBRENE SFERD
DViiEEKD -2 %, EFICR a7 2%
FhTiiict-THERRAZER L VLIS
ML BHETH -7z (Fig. 2). #EBEEICIZ, 2
— AP LRI LWL ) EHICEITTAERH
ALz,



BREARFAEBERE £11E& F15 19984F

SINE WAVE TRACKING

LINE TRACKING

o —

Fig. 2 Schematic illustration of the tracking tasks. The subjects performed the
tasks by moving a mouse device with their left hand.
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Fig. 3 Schematic illustration of the visual feedback signals. Subjects were in-
structed to produce-the target force several seconds after presentation of
a fixation point. On the multiple target condition, the vertical line with the
fixation point represented the target force to be exerted. Two seconds
after the movement, a horizontal line informed the subjects of their own
actual movement force. Upper: the single target condition. Lower: the

multiple target condition.
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Fig. 5 Mean amplitudes of N145, P240, P320 and negative slow wave. ANOVA
revealed significant interaction in P240 and P320 indicating that the ampli-
tudes were larger on the tracking than other conditions over recording sites

except for Fz.
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Fig. 6 Mean latencies of N145, P240, P320 and negative slow wave. They did not

differ among conditions.
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