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Artificial Stereo Presentation
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Seiichiro Kigawa

Abstract

Subject of this article is the description of an artificial stereo technique which uses GMS
visible and infrared images.

GMS visible/infrared artificial stereo uses the visible image as the original image, and uses
the infrared image as extracting height information to produce the stereo pair of images.
Therefore, it contains not only the brightness and texture information of the visible image, but
also the height (temperature) information from the infrared image.

Artificial stereo technique discussed by Pichel et al. (1973) and Hasler et al. (1981).

GMS visible/infrared artificial stereo consists of two computer-generated images. Each
picture element (pixel) in the original image is shifted from its original position to the right in
the left stereo image and to the left in the right stereo image. Left and right shifting distances
are calculated with the height information from the infrared image at the same observational
time.

When a pixel in the left and right stereo image has no data shifting from original image
because of temperature distribution, the brightness value of that pixel is interpolated linearly by
adjoining two pixels. (interpolation)

When two or more pixels are shifted to one pixel in the left and right stereo image, the
brightness value is calculated by adding together. (addition)

After adding these interpolation and addition, stereo graphic effect is clearer than that of

the previous presentations.
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Fig.1 Schematic diagram showing the method of presenting artificial
stereo. Pixel in the original image is shifted from its original position to
the right in the left stereo image and to the left in the right stereo image.
The right stereo image (red) and the left stereo image (blue-green) are
displayed on the black display. To view the image properly, use the
stereo glasses with the red lens on the right eye and with blue-green lens
on the left eye.
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Fig.2 Schematic diagram showing the method of presenting artificial stereo.
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Fig.3 Relation between a shift (s) on the display and the height (h) of the
clouds from eq. (1) when e =3.0cm, d =50cm.
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Fig.4 Calculation of left and right visible images with shifting original
image. When a pixel in the left/right stereo image has no data shifting
from original image because of temperature distribution, the brightness
value of that pixel is interpolated linearly by adjoining two pixels.
(interpolation)

When two or more pixels are shifted to the same pixel location, the
brightness value is calculated by adding together. (addition)
Interpolation: the brightness value of second pixel from the left in the left
stereo image is (2+18)/2=10.

Addition: the brightness value of third pixel from the left in the left stereo
image is 10+8=18.
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Fig.5 Visible/ infrared artificial stereo images (enlarged) .
(4) pixel-copy (shift) process and interpolation process
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(B) pixel-copy (shift) process only
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Fig.6 Visible/ infrared artificial stereo around Japan from GMS-3 at 03UT
27 Nov. 1988. Clear cloud vortex corresponding to cold low is seen in
the Sea of Japan. Many active convective clouds are seen to the San-in
and Hokuriku districts and the western part of the Sea of Japan.

To view the image properly, use the stereo glasses with the red lens on
the right eye and with blue-green lens on the left eye.
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Fig.7 Visible/ infrared artificial stereo of Typhoon FREDA from GMS-3 at
00UT 09 Sep. 1987. Thin cirrus clouds at mid-, rather than high, levels
of the atmosphere are seen at low level of the image.
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Fig.8 Visible/ infrared artificial stereo around the Himalayan Mountains
and Tibetan plateau from GMS-3 at 03UT 12 Nov.1988. The Bay of
Bengal is seen on the lower left of the image, the Tibet is seen on the
center, and the Himalayan Mountains are covered with snow running
from the center of the image to the upper center.
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Fig.9 Artificial stereo of full disk from GMS-3at 03UT 08 Sep. 1987. In this
case, the shift for each pixel is the function of its distance from the center

of the image.
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Fig.10 Relation between a shift on the display and equivalent black body

temperature for four cases.
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