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Localization of brain activity during perception of linear movement

of full circle by equivalent current dipole analysis

Takahiro YAmANOI*, Hisashi TOYOSHIMA f *, Toshimasa YAMAZAKI* *

Shin-ichi OHNISHI*

Abstract

A moving white full circle on a CRT was presented to subjects. Moving patterns were down-

ward, upward, rightward and leftward. A random movement of the disk was presented to sub-

jects in comparison of other movements. These five movements were presented at random to the

subjects. Meantime, electroencephalograms were recorded. The data was summed in each move-

ment and the equivalent current dipole localization (ECDL) was done to estimate the source.

From the results, the dipoles were localized to the MT at latency from 80ms to 120ms, and after

to the intraparietal sulcus, to the precentral gyrus and to the frontal eye field.
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Fig. 1

Patterns of moving circle (Upward, down-

ward , rightward, leftward and random
movement). In each pattern except random
movement, the circle appears from the edge
of CRT.
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Monitoring EEG (3)Recording EEG
L p|EEG
Subject putting on  Z file
19ch electrode
cap ____
- Digital Box

(4) Observing stimuli®

21 inch
CRT monitor

(1) Presentation
of stimuli

(2)Trigger

Fig.2 Experimental apparatus for stimulus repre-
sentation and EEG measurement
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Table 1 Relationship between localized source and
its latency [ms] (Subject : MT)

Movement
MT IPS PG FEF
Direction

Downward 119 179 238 232

Rightward 102 168 | 229 249

Upward 81 147 226 235
Leftward 88 164 214 230

Table 2 Relationship between localized source and
its latency [ms](Subject . MH)

Movement
MT IPS PG FEF
Direction
Downward 117 157 244 214
Rightward 97 143 229 233
Upward 85 176 225 261

Leftward 114 178 243 210
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Fig. 3 Example of ECD localized to the left MT at
119ms (Subject : MT) . Downward

Fig. 4 Example of ECD localized to the left IPS at
179ms (Subject . MT) . Downward
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Fig.5 Example of ECD localized to the left PG at
238ms (Subject : MT) . Downward
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Fig. 6 Example of ECD localized to the left FEF at
232ms (Subject : MT) : Downward
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Fig.8 Example of ECD localized to the right IPS at
157ms (Subject : MH) . Downward
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Fig.9 Example of ECD localized to the right PG at
244ms (Subject . MH) . Downward

Fig. 10 Example of ECD localized to the right FEF
at 214ms (Subject . MH) . Downward
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b
Fig. 11 Example of ECD localized to the SC at 148
ms (Subject . MH) : Downward
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Fig. 12 Comparison between EEGs on Rightward
and Leftward movements (Subject MT)

Fig. 13 Comparison of direction of ECDs between
Rightward and Leftward movements (Sub-
ject MT)
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