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ABSTRACT

Volume rendering technique of medical imaging data has been widely used to display
three-dimensional (3D) structures of human organs. Because differences in tissue opacities are
considered, it requires longer computation time for constructing 3D objects than the surface
rendering technique. The reason is that volume rendering needs times to cast the rays and to
compose image at the background of the object. The background of each image contains no
information on the organs and is completely transparent. This research proposes a technique to
reconstruct a 3D structure that is faster than those in the previous studies [1]. We use the 3D
distance transform to create the distance volume, between the completely transparent background
and the semi-transparent object. Rays use this distance data to skip the unnecessary steps within
the background region in the front and back direction. Therefore, the ray can access the semi-

transparent object faster than the previous method.
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EXAMPLE 1

DAISY PATTERN

CREATION OF PHANTOM AND DIVERGENT PROJECTION DATA
RECONSTRUCTION WITH DCON

ERE T

ANALYSIS
CREATE 314 pattern
EXAMPLE 1 DAISY #130 patter
SPECTRUM MONOCHROMATIC 75 ¥ x-ray lindsanudieanio 75
OBJECTS ponuuUANYme 3l
ELIP 0.00.06.79.00.0 2.0 31 ellipse AUINA1A(0,0) HUIUBY 6.7 #19.0 3 0° AMUIIY 2

ELIP0.00.06.28.50.0-0.98
ELIP2.3750.01.53.0-30-1.0
ELIP-2.10.01.74.020-1.0

ELIP 0.153.752.252.75 0.0 1.03
ELIP0.01.00.50.50.01.03
ELIP0.0-1.00.50.50.0 1.04
ELIP-0.875-6.00.6250.25 0.0 1.03
ELIP 0.0 -6.0 0.250.25 0.0 1.03
ELIP0.5-6.00.250.50.0 1.03

LAST 1.0 ﬁuqﬂﬁﬁ'd create

PHANTOM AVERAGE 3 a9 Inéde filel1

810.25 YUIA 81 pixels, pixels 0¥ 0.25

RAYSUM AVERAGE 1 Tadioyan1adu projection 14 filel1

i |

GEOMETRY

DIVERGENT ARC 20.0 10000.0

RAYS USER 165 150.0 RIULTI 165 beam

ANGLES 60 EQUALLY SPACED MU 60 A5alu 180 paf

0.0 352.5

MEASUREMENT PERFECT MNINF simulate noise

BACKGROUND 0.0 1% background fiauilu 0 = 1%l background
RUN

PICTURE TEST 1 snark @313 output file

PROJECTION REAL a$19 1@ prefit1$uFUAY radon transform
EXECUTE DCON Reconstruction A8 D-convolution
EXAMPLE 1 DIVERGENT CONVOLUTION FROM 60 VIEWS

-11-1050

BANDLIMITING

LINES SCALE 100.0 COLUMN 16 ISuUNoD test density 11 phantom
1

*
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