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ABSTRACT

X-ray mammography is the most effective method for the diagnosis of calcified lesions of various breast
diseases. To reduce patient dose and to obtain optimal image required for diagnosis, the performance of the
mammography system should be maintained continuously. Because the target (anode) angle of the X-ray tube is
measured from the central X-ray, the effective angle can be slightly different in view of the position on the
detector, which can result in degrading spatial resolution of the imaging within the field of view. In this study,
we measured the MTF to examine spatial resolution for positions on the detector in the digital mammography
system. For a tungsten wire of 50 um diameter, the highest spatial frequency was obtained. It meant that a wire
diameter for measuring MTF through LSF should be small compared to the pixel size of the detector used in the
mammography system. The spatial resolution showed slightly different performance according to positions on the
detector. The center position gave the best spatial resolution and positions away from the center showed the
degraded performance although the difference of the spatial resolution was small. The effective focal spot size of
the full width at half maximum also showed similar result. It concluded that the slightly increase of the effective
focal spot size gave the degradation of the spatial resolution for positions on the detector.
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I. INTRODUCTION

001l ol S-aluiare] WA S Fo
= Axga gom] Aane) AT, &
BSOS 719 5 oy 719 o= vk
2 Z=M=2 Zrtsta ¢t dx

z o
o
o2
flo
D

L o§::
Fro
! o
lm

1‘
o
i
rlo
Y
FH
::i

Ho
ok
o
9,

=
%ﬁz‘s}% djol %—’F‘S}_ﬂ, fpore] 27
=

o%#m?ﬁﬁlg%igﬂﬁﬁi
It o " o —o o
oo 2 L oz
o, of 2 il

N o

o OJ.L/

_>;, H]‘ =
= 1:110 /2
o H £
~ 3
N 8
N =
_|“_‘ MN g
A 5
el

ol
= o j°

>.

Ox
O 2 d
2 Z
o,
o, ol

Z7] oPg 21 Film-Screen'd2] oA TR E| 2] C
R(Computed Radiography) 2 DR(Direct Radiography)
o el meh WEel YY) B BEE Hol
g4 el B 2
& ged url ge AHs Aust 9 ol

g 4

T FRRJAAZ = YIFE(Contrast),
=]

)
(Noise) B8l 5 (Spatial resolution) S &3

*Corresponding Author: Kwon Su Chon

E-mail: kschon@cu.ac.kr

Tel: +82-53-850-2521 215

Address: Catholic University of Daegu, 13-13 Hayang-ro, Hayang-eup, Gyeongsan-si, Gyeongsangbuk-do 38430, Republic of

Korea



Changes in Spatial Resolution at Position of the Detector in Digital Mammography System

o ol QAEel 45 Qudd el A8 ged
2 E "] (Noise Power Spectrum, NPS), A& o] 7]

(Signal-to-Noise Ratio, SNR), 18|31 HZADE(Mo
dulation Transfer Function, MTF)7]' ARgE 1 9ttt &
8] FFulre] Wste] whE EHZC L ’EH*JEFH il
k= MTF®E 5745 £3

ANrgurEelso ] FAMY XM HBEE 10
0% AA 3P &5 & AW 120%7H] %7} 3} 2=
9lar, 9= 20| i= 750,714 7 8 4 glo] %
Abotel] thak AAM o] ol Hof 4500744 W

& 5 Qluh R A WA G B
Aut FAAE NFoE S G 2Ajok U]
Aol et ol yzte] fazoel viAs Bebd

%qul'oﬂ‘:]‘ Flg 1° A
o AR TS AR MAMNOMAT
Inspiration, Siemens Healthcare, Germany)s WERH 3
©]al, Table 1 0] 2= ¢] F=a AFoES- LR Aotk
o)A A8le AES 98 o TR0 277
ujel txd Oe“?}% XPHM]H AFeEE 7279

oIt el SN E s el wEel 1
2 gl Sae AUz s 99 3744 FF/89

Z%HMo/Mo, Mo/Rh, W/Rh)& #l&ataLl ek

2. 2¥A=

N
N
o
»
rlo
K
9
2
5
rlr
o
rlo
il
S
%
5
tlo
o
ofo
ol
&

& Felol wgkste] Akshs WAoR A UiE
Atk Htoll= 1LSFE 743t BESF(Edge Spread Functi
Sehe WU R

Table 1. Specifications of the image acquisition system
used in this experiment.

Items Contents

Anode of X-ray tube =gl B /g~

EEBd ERZl/EEEE 30 im

Added filtration 284 ERZ/EHF 25 m
god e/ 5 50 /m

Source-detector distance 650.0 mm

Detector RAR RS R RV

Detector size 240 mm x 300 mm

Pixel Size 85 pm x 85 um

Fig. 1. Digital mammography system used in this
experiment.
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Fig. 5. Change in MTF for three different wire
diameters under the filter/anode combination of Mo/Rh.

Table 2. Change of the spatial frequency for three
different wire diameters under the filter/anode combination
of Mo/Rh.

50 (m 75 pm 100 £m
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1 0 0 0
0.9 0.628 0.628 0.521
0.8 1.147 1.232 1.041
(b) OI 0.7 1.521 1.606 1.436
. . . . . 1. 1.971 1.
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Fig. 4. Calculated presampling MTF.
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Table 3. Change of the spatial frequency in position the detector

position Spatial resolution [Ip/mm] Mean+SD
Left 2 7.88 7.07 7.57 7.74 6.93 7.53 7.71 7.57 7.18 721 7.4440.3
Left 1 7.35 7.92 7.25 7.42 7.56 7.46 7.43 7.37 7.79 7.44 7.50+0.19
Center 7.79 8.03 7.32 7.80 7.28 7.54 7.86 7.38 7.66 7.76 7.64+0.23
Right 1 7.81 7.35 7.32 7.43 7.45 7.34 7.60 7.37 7.49 7.53 7.47+0.14
Right 2 7.11 7.44 7.36 7.32 7.72 7.62 7.42 7.50 7.27 7.14 7.39+0.18
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Fig. 6. Change in MTF at position of the detector for
the filter/anode combination of Mo/Rh.

Table 4. Change of the spatial frequency in position the
center wire

MTF Spatial resolution [Ip/mm] Mean+SD

10% 779 774 782 775 7.66 7.76+0.05
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Table 5. Effective focal spots at various positions on the
detector.

Position Left 2 Left 1 Center  Right 1 Right 2

FWHM[mm] 0.19 0.183 0.173 0.188 0.197
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Iv. DISCUSSION & CONCLUSION
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Fig. 7. Profile of the wire of 50 /m diameter at
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of Mo/Rh.
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