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A
B ]Mg
WMWW
40s
EE— | | S
Fig. 1.

A : Simplified representation of visual stimuli
used in the experimental conditions. Random
dots patterns were presented in moving condi-
tions (a, ¢) and stationary conditions (b, d)
with (c, d) and without (a, b) presentation of a
fixation point.

B : Optokinetic response recorded by Ober 2
system (Permobil, Sweden) from subject KK.
The record shows the slow and quick phases
during an OKR condition. Note stimulus direc-
tion for OKR shown by upward directions.
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oblique Wr 10 25 4 ZIxf L, &5 & 190
7 = —AD fMRI E & &8 B L 7= (TR=2000
ms, TE =35 ms, matrix =64 x 64, field of view
=20 cm X 20 cm, slice thickness =6 mm, inter-
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ICA applied to fMRI signals
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A Fig. 2.
2 No1 A : Spatial distributions and temporal pro-
@ ,@ & * ﬁ m- A g= files of the first and second independent
A A components from subject KM. Decomposed
48 independent components were sorted by
values of correlation coefficients yielded by
the cross-correlation analysis. The first in-
dependent component was distributed over
ssollL DR REEN B REE posterior V1, V5 and successive dorsal brain
0 180 360 540 720 [s) regions, and the temporal profile of the com-
b No2 ponent did not demonstrate apparent speed
dependency (a). The second independent
component was distributed over anterior V1,
and the temporal profile of the component
showed speed-dependent responses during

100 0 B ©.200 ) the OKR conditions (b).
[ILIRT 2R B : Composite images of the distribution de-
355 Bo®.00 /s rived from ICA. The spatial distributions are
180 360 540 720 [s] Hoo.ar e shown on a semi-transparent 3-D anatomic

image of the same subject (gray).

Fig. 3. In this subject (KK), first indepen-
dent component was distributed over V5 and

H1OU V].
20 350
I-ZU
-100 0
-350 :
0 180 360 540 720 [s]
A Fig. 4.
Template A T late B . .
i P 44 omREeE A : Hypothesized temporal profiles derived
i from the ICA results.
o LA AT AR g H H'JUUULI B : Spatial distributions revealed by the
.35 INNE ONA0 BERE OOOD -35/20E0.0000.8080.0000) cross correlation analysis. On a pixel-by-pix-

0 180 360 540 720 {s] 0 180 360 540 720 [s] . . .
el basis, the cross correlation analysis was

applied twice using Template A and B.
Yielded correlation coeflicients were com-
pared pixel-by-pixel, and higher correlation
coeflicients were demonstrated in yellow
(Template A) or green (Template B). Yel-
low arrows indicate yellow pixels detected
over V5, and green arrows indicate green
pixels detected over anterior V1.
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ICA applied to fMRI signals
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When looking through the window of a moving train, our eyes move in a typical sawtooth pattern,
known as optokinetic response (OKR). It is also known that some neurons in the visual cortices show
speed-dependent firing patterns. Using an fMRI technique we attempted to find speed-dependent
responses in the visual cortices. We applied independent component analysis (ICA) to the fMRI
data. We did this because ICA may be useful in detecting brain regions with temporal profiles beyond
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usual expectations.

The ICA successfully decomposed characteristic temporal patterns. Independent components dis-
tributed over anterior V1 showed a speed-dependent increase during OKR. However, independent
components distributed over V5 did not show speed-dependency. These characteristic temporal pro-
files observed in each region of the brain were justified by conventional cross-correlation analyses us-
ing modified box-car functions derived from the ICA results. A combination of ICA and conventional
cross-correlation analysis was applied to fMRI signals during OKR. From this combination, speed-

dependent responses in anterior V1 were successfully determined.
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