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Design and Performance Improvement of a Digital Tomosynthesis

System for Object-Detector Synchronous Rotation

ZAag M HS
(Sung-Taek Kang, Hyung-Suck Cho, and Byung-Ok Roh)

Abstract : This paper presents design and performance improvement of a new digital tomosynthesis (DTS)
system for object-detector synchronous rotation. Firstly, a new DTS system, called ODSR (Object-Detector
Synchronous Rotation), is suggested and designed to acquire X-ray digital images. Secondly, the shape distortion
of DTS images generated by an image intensifier is modeled. And a new synthesis algorithm, which overcomes
the limitations of the existing synthesis algorithms, is suggested to improve the sharpness of the synthesized
image. Also an artifact analysis of the DTS system is performed. Thirdly, some performance indices, which
evaluate quantitatively performance improvement, are defined. And the experimental verification of the performance
improvement is accomplished by the ODSR system newly designed. The advantages of the ODSR system are

expressed quantitatively, compared with an existing system.
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Fig. 1. Principle of realizing the digital tomosyn-
thesis image. (a)schematic diagram of the
system, (b)image set (c)synthesized result.
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Fig. 2. Design parameters of the object-detector
synchronous rotation system.
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Table 1. Design specifications of the object-detector
synchronous rotation system.

Item Specifications Maker & Model No.

® Source part

focal spot <ize S pmar IOOKV 100 pa ) X TEK Co
X-ray tube y=y 0 ~60 ¢ Ultrafocus  1IB

beamangle ®:25°

operating voltage - 30~125KVp %-TEK Co.
X-ray controller
beam current : 10~1000 p A SR125
® Object part
Turntable vertical stroke h | : 10~450mm

gear ratio G :G, = 1:9 manufactured part
table diameter D, : 560mm

Motor 1 nominal power : 1KW Samsung Elec . Co.
nominal rotating speed N | : 3000rpm { CSM-10BBIANT3

Motor 2 nominal power 100W Samsung Elec . Co.

reduction gear ratio :1/9 CSM-01BBIANT3

turning speed ratioN ;N ;= 1.9

@ Detector part

Image intensifier | vertical distance h ,: 584mm Thomson

magnification ratio h ,/h,: 1.24~56.6 THS44SHP
nominal input diameter : 150mm
output window diameter : 15mm
limiting resolution : 42 Ip/cm

horizontal stroke {,, : 980.3mm

lens array vertical position h,: 23mm, k _:40mm Nical Co
effective pixels : 768 > 494, Nical Co
CCD array
unit cell size : 8.4(H) X 9.8(V) pm NDIGORD 10
slip-ring unit number of touch plate signal : 3 Nical Co.
frame grabber 512 X 512 X 8bit Bargold
computer Pentium 100Mhz HP

a9 3. EA-HEV] 57133" Az AL
Fig. 3. Photograph of the object-detector synch-
ronous rotation system.
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Fig. 8 Sharpness evaluation for the crosssec-
tional images of a cone. (a) cone shape,
(b) cross—sectional images by simulation,
(¢c) cross—sectional images by experiment,
(d) sharpness evaluation data (—— :simu-
lation, ——- :experiment).
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to an X-ray tomographic angle. (a)
artifact according to vertex angle, (b)
artifact according to height h.
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