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When examing patients with DRs it is necessary to remove bad pixels and lines and to correct non-uniform
offsets and x-ray field. For non-uniformity correction a flat field x-ray image is needed, and to obtain it the
center of detector is usually aligned with the focal spot of the x-ray tube, which is conserved when examing
patients to preserve the flat field. In some of radiographic techniques, however, it is necessary to move the
x-ray tube off the center position of detector or tilt the detector. We investigated the effect of detector tilting
on the non-uniformity correction, and propose a method to reduce the effect using a new algorithm. The flat
field of X-ray in the DR detector could be guaranteed with this resuit.
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1. INTRODUCTION

For non-uniformity correction a flat field x-ray image is needed, and to obtain it the center of detector is usually aligned with the
focal spot of the x-ray tube, which is conserved when examining patients to preserve the flat field. In some of radiographic
techniques, however, it is necessary to move the x-ray tube off the center position of detector or tilt the detector. We investigated
the effect of detector tiling on the non-uniformity correction, and propose a method 1o reduce the effect using a new algorithm.

2. MATERIALS AND METHODS

We used Trixell detector (pixium 4600) which has a pixel size of 143 micrometers, X-ray tube (Eureka),
and dosimetry equipment (Radcal, 2026C: 20X6-60). The sensor array of the detector was made of
hydrogenated amorphous silicon (a-Si:H) and the scintillating layer was Csl(Tl). Gain images were taken
with the exposure condition of 70 kVp and 3 mAs in two SIDs. Pixel values at second SID was
calculated using the pixel values at first SID, gain coefficient that represents pixels own unique radiation
sensitivity characteristics and the formula based on the solid angle of each detector pixel facing to the
x-ray source. Gain coefficient was adjusted using the difference between calculated and real pixel values.
Calculation was repeated with new gain coefficient untii the gain coefficient was converged into
prescribed range. Non-uniformity of blank x-ray images taken with the detector tilted by O to 45 degrees
was corrected and five ROIs across the image were defined and analyzed.
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Fig. 1. ROls for
analyzing image

3. RESULT AND CONCLUSION

With a blank image obtained with the detector titing angle of 45 degrees the lowest ROl mean value was 53% less than the
highest ROl mean value when usual non-uniformity correction was performed. When the proposed algorithm was used for the flat
field correction standard deviations of pixel values in the ROls were reduce to 10% of the cases of usual flat field correction.
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(a)
Fig. 2. Images taken with the detector tilted by 45 degrees.
{(a) raw image, (b) corrected image using the method supposed in this
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Fig. 3. Mean pixel values and standard deviations of each ROls according to the tilting angle

_65_



Session IlI: An lterative Method for Flat-Field Correction of Digital Radiography When Detector is at Any Position, Do-ll Kim
=Mool dHH S 0| &5t 2l2|2| DR detector £ %ol A 2]
flat field correction g o372
JHEE et o ZstmA

AT -0l T - 2N

2

CHHY - H B - AEf

CiX| e 2ici2afa] Al2HE o830 &XtE TRsy| HsiMe M2l 2y 8 Sall DR ClegEle &
Yaiaot Mg MASID offsetnt XMeo] EFEME HMHsHolgt sict 2FAM 2 RAHSII| s X-Mef
flat field & &to] 250 of= XM 2ol focal spot2t CIE|E{e] SA D UX(A|F XM E CleEo] 3oz
YARA[F L) ol E o YT EE XS BIE ol Oz FRIFECH X WARM &Y T
& o2 71X 2Q2Z C|HE o S XMH FAE LRAF|X] AL CIHEE 7|280] 2G5t
HE0| AUck 2 AFoAM = CIHE T} 7] 201K UAHLE = 2dolo| 9Ix[of M2l flat field correction &
Y2 ML, M22 21E|5E 0/850] O &S FolnX} et 2 Ao ZAZ DR oy
oM X2 flat fieldE st 28 5 A ZHolch

=

=
=
=]

k

o

D ole oz

FActol: CIXY |03, Csl(TN), ka#t, flat field correction

_66_



	OMRHA@_2004_y2004m11a-0093.tif
	OMRHA@_2004_y2004m11a-0094.tif
	OMRHA@_2004_y2004m11a-0095.tif

