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The Study of Clinical Application of Digital Tomography
Hideyoshi NISHIYAMA
Department of Oral and Maxillofacial Radiology
Osaka University Faculty of Dentistry
1-8, Yamadaoka, Suita, Osaka, 565, Japan
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In digital tomography, arbitrary planes can be reconstructed from raw data
acquired during a single tomographic sweep. Tomosynthesis needs many images as
raw data, so reconstruction time is bottle neck for digital tomography.

A new system was produced to overcome these problem. This system is consisted
with tomographic unit (POLYTOME-U,PHILfPS) and a scalable parallel image
processing system controlled by Macintosh II (Apple) and interface board (MTM-
Mac, PARSYTEC). In this paréﬁél processing system, 16 transputers ('f800, inmos)
connected in a toroidal network with a controller node. Each transputer has 4MB
main memory for several concurrent processes and distributed images. OCCAM2
(inmos) and MultiTool 5.0 (PARSYTEC) were used for programming these
concurrent proéesses.

Six-second fluoloscopic TV image was produced from image intensifier (7/4.5
inch, RTP 7202G-G2, TOSHIBA) and X-ray TV camera (MTV-30D/30D-2,
TOSHIBA) during a single hypocycloidai tomographic sweep, and concurrently
digitized projection angle data was changed to bar-code image. These two kind of
images were superimposed to TV image and converted to digital images

(512x480,8bit,176 images) at the entrance of parallel processing system.



Image grabbing process of the parallel processing system acquired 176 digital
images in real time, and concurrently, these digital images were transmitted and
distributed to each transputer's main memory every 11 images. Tomosynthesis with
176 raw images was executed concurrently on each transputer. All raw images
were shifted and added on each transputer and over 16 transputers through hardware
communication links, and final tomographic images were reconstructed (320x320, !
12bit).

It took 11.5 minutes to make 16“.planes of tomographic image with this system,
and this time was remarkably shorter than 3 hours to make same images with
micro VAX II which has single CPU. The spatial resolution of reconstructed
tomographic image was 2.1 Ip/mm and the exposure dose was reduced to 1/5 based
on the screen-film éystem. |

For improving the image quality, two digital image processes were applied to
raw images, intermediate 1mage; or final tomographic images. Edge énhance filter
was applied to raw imaggs or final images for improving image contrast. Pixel
selection method, simuléted selective exposure to each pixel to avoid the strong
redundant shadow, was applied at the addition of intermediate images. Using this
method, blur of eminence was reduced apparently. Image procesSing concurrently
executed on each transputer, consequently calculation time was reduced to 1/16 in
proportion to transputer numbers.

It was proved that this digital tomography ﬁsing parallel image processing

system was useful for clinical use.
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