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Abstract

A preliminary experiment for real-time digital radiography system is described. The radiography
system consists of a 100-um-focus x-ray generator, a CMOS camera, a gadolinium oxysulfide screen,
and a personal computer (PC). An object is exposed by the x-ray generator, the x-ray image on the
screen is taken by the camera, and the digital AVI and JPG files are recorded by the PC. The x-ray
intensity was 2.66uGy/s at 0.5m from the source with a tube voltage of 80kV and a tube current of 0.5

mA. The repetition rate was approximately 1 fps (Hz), and the spatial resolution was about 300um.

Keywords : digital radiography, real-time radiography, CMOS camera, gadolinium oxysulfide screen,
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Fig. 1. Block diagram of a real-time digital radiography system utilizing a CMOS camera.
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Fig. 2. X-ray intensity at 0.5 m per pulse.
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Fig. 5. Radiogram of a vertebra.

Fig. 6. Radiogram of a dog heart.

1. E. Sato, K. Takahashi, M. Sagae, S. Kimura, T. Oizumi, Y. Hayasi, Y. Tamakawa and T. Yanagisawa,

“Sub-kilohertz flash x-ray generator utilizing a glass-enclosed cold-cathode ftriode,” Med. & Biol.

Eng. & Comput., 32, 289-294, 1994.

2. E. Sato, M. Sagae, E. Tanaka, Y. Hayasi, R. Germer, H. Mori, T. Kawai, T. Ichimaru, S. Sato, K.



34

10.

SELRER, femks—

Takayama and H. Ido, “Quasi-monochromatic flash x-ray generator utilizing a disk-cathode

molybdenum tube,” Jpn. J. Appl. Phys., 43, 7324-7328(2004) .

E. Sato, E. Tanaka, H. Mori, T. Kawai, T. Ichimaru, S. Sato, K. Takayama and H. Ido, “Compact

monochromatic flash x-ray generator utilizing a disk-cathode molybdenum tube,” Med. Phys., 32,

49-54(2005).

E. Sato, Y. Hayasi, R. Germer, E. Tanaka, H. Mori, T. Kawai, T. Ichimaru, S. Sato, K. Takayama and

H. Ido, “Sharp characteristic x-ray irradiation from weakly ionized linear plasma,” J. Electron

Spectrosc. Related Phenom., 137-140, 713-720(2004) .

E. Sato, Y. Hayasi, K. Kimura, E. Tanaka, H. Mori, T. Kawai, T. Inoue, A. Ogawa, S. Sato, K.

Takayama, J. Onagawa and H. Ido, “Enhanced K-edge angiography utilizing tantalum plasma x-ray

generator in conjunction with gadolium-based contrast media,” Jpn. J. Appl. Phys., 44, 8716-8721
(2005).

E. Sato, Y. Hayasi, R. Germer, E. Tanaka, H. Mori, T. Kawai, T. Inoue, A. Ogawa, S. Sato, K.

Takayama, J. Onagawa, “X-ray spectra from weakly ionized linear copper plasma,” Jpn. J. Appl.

Phys., 45, 5301-5306 (2006) .

E. Sato, Y. Hayasi, E. Tanaka, H. Mori, T. Kawai, T. Inoue, A. Ogawa, S. Sato, K. Takayama, J.

Onagawa and H. Ido, “K-edge angiography utilizing a tungsten plasma x-ray generator in

conjunction with gadolinium-based contrast media,” Rad. Phys. Chem., 75, 1841-1849(2006) .

M. Sagae, E. Sato, E. Tanaka, H. Mori, T. Kawai, T. Inoue, A. Ogawa, S. Sato, K. Takayama, J.

Onagawa and H. Ido, “Intense clean characteristic flash x-ray irradiation from an evaporating

molybdenum diode,” Opt. Eng., 46, 026502-1-7(2007).

E. Sato, E. Tanaka, H. Mori, T. Kawai, T. Inoue, A. Ogawa, S. Sato, K. Takayama and J. Onagawa,

“Characteristic x-ray generator utilizing angle dependence of bremsstrahlung x-ray distribution,”

Jpn. J. Appl. Phys., 45, 2845-2849(2006) .

E. Sato, E. Tanaka, H. Mori, T. Kawai, T. Inoue, A. Ogawa, M. Izumisawa, K. Takahashi, S. Sato, T.

Ichimaru and K. Takayama, “Super-charcteristic x-ray generator utilizing a pipe and rod target,”

SPIE, 6319, 63190Q-1-6(2006).



