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Abstract
In order to evaluate imaging performance of newly developed digital radiography system which
requires scanning time as short as 0.7 sec and patient exposure as low as 3 mR, we have investigated
its imaging and physical properties such as sensitivity characteristic, scatter fraction, detectlve
quantum efficiency, modulation transfer function, and contrast detail diagram.
The results show that the digital radiography system has linear sensitivity to the incident energy,
and superior contrast resolving power with less X-ray exposure than conventional film-screen

system.

These performances are resulted from excellent scatter rejection capability and high

detective quantum efficiency of digital radiography system.
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Table 1. Specifications of DR system,

SOURCE TO DETECTOR 92 5em

DISTANCE

SOURCE TO OBJECT 83cm
DISTANCE

MAGNIFICATION 1.1~1.2

DETECTOR APERTURE 0.585%1.3 mm

FIELD SIZE 65 52. 5em (43. 2 % 35. 5em)
IMAGE MATRIX 1024 x 1024

A/D CONVERSION 12bit

RESOLUTION 0. 89ps/mm (3~5lps/mm)
TUBE VOLTAGE 100K Vp (80KVp)

TUBE CURRENT 50mA (100mA)

SCAN TIME 0. 7sec

EFFECTIVE 1. 73mS (33mS)

EXPOSURE TIME

EFFECTIVE mAS 0. 086mAS (3. 3mAS)

() :F/S SYSTEM

ol A= dE X-Adakdl 44552 digital value 24

tube potential . 70, 80
90KVp

Tube (3phase, 1. 5mA
Al filteration)

b t:
Water Pot ;‘é esguri-&;m 150
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measurement !
DR System digital value vs. mA.
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Fig. 2.

Imaging conditions for measurement of
sensitivity characteristic.
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Measured system responses for various
exposure conditions.
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Table 2. mAS vs. mR, incident photon fluence,
incident energy fluence relation for each
KVp, with 3 phase, 1.5mm Al filteration,
at the distance of Im from tube focal
spot.

TUBE VTG T0KVp 80KVp 9KVp

MEAN ENERGY 40KeV 43. 6KeV 47KeV

EFFECTIVE mAS 1 1 1

EXPOSURE (mR) 6.6 9.2 12

ENTRANCE

PHOTON FLUENCE (ma?) 1. 42x10° 22X 10 3ex

DETECTOR PLANE

INCIDENT

PHOTON FLUENCE (m™*) 0.99x 10° 1.55x 10* 2. 18% 10

INCIDENT

ENERGY FLUENCE (me™*} 396X 10°KeV 6.76X 10°KeV 10.2X 10*KeV
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