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Fig. 1. Two-dimensional and three-dimensional visual s-
timuli used. Conventional two-dimensional image (left)
and anaglyph (right) for “flower” (@} and “sea” (b). The
red-blue glasses for the anaglyph are shown in (c).
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Fig. 2. Multi-slice EPI and spin echo images for 3-D visual {-MRI. Multi-slices single-shot echo planar images with TR
of 2400 ms and TE of 45 ms were shown in (a). Image matrix size was 64 X 64. Multi-slice spin echo images with TR
of 540ms and TE of 12 ms were shown in (b) for overlay of functional information.
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Fig. 3. Functional magnetic resonance images with 2-D visual stimuli and 3-D visual stimuli. Top left three images
were three slices of functional images obtained with 2-D visual stimuli [ “flower” ) for volunteer 1. Bottom three im-
ages were with 3-D visual stimuli. Right sided images were obtained similarly for volunteer 2. Activated regions by
the 3-D visual stimuli appeared larger than those with 2-D visual stimuli.
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f-MRI with Three-Dimensional Visual Stimulation
C.B. Ahn!, C.Y. Kim?, H.J. Park?, S.]J. Oht

'VIA-Multimedia Center, Kwangwoon University
2JSOL Technology Co.

Purpose : Instead of conventional two-dimensional (2-D) visual stimuli, three-dimensional (3-D) visual s-
timuli with stereoscopic vision were employed for the study of functional Magnetic Resonance Imaging
{f-MRI). In this paper {-MRI with 3-D visual stimuli is investigated in comparison with f-MRI with 2-D vi-

sual stimuli.

Materials and Methods : The anaglyph which generates stereoscopic vision by viewing color coded images
with red-blue glasses is used for 3-D visual stimuli. Two-dimensional visual stimuli are also used for com-
parison. For healthy volunteers, f-MRI experiments were performed with 2-D and 3-D visual stimuli at

3.0 Tesla MRI system.

Results : Occipital lobes were activated by the 3-D visual stimuli similarly as in the f-MRI with the con-
ventional 2-D visual stimuli. The activated regions by the 3-D visual stimuli were, however, larger than

those by the 2-D visual stimuli by 18%.

Conclusion : Stereoscopic vision is the basis of the three-dimensional human perception. In this paper 3-D
visual stimuli were applied using the anaglyph. Functional MRI was performed with 2-D and 3-D visual
stimuli at 3.0 Tesla whole body MRI system. The occipital lobes activated by the 3-D visual stimuli ap-
peared larger than those by the 2-D visual stimuli by about 18%. This is due to the more complex charac-
ter of the 3-D human vision compared to 2-D vision. The f-MRI with 3-D visual stimuli may be useful in
various fields using 3-D human vision such as virtual reality, 3-D display, and 3-D multimedia contents.

Index words : Three-dimensional vision
Three-dimensional visual stimuli

Anaglyph
Stereoscopic vision
Functional MRI (f-MRI)
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