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Abstract

This study is mainly for the reduction of exposure dose by using a heavy elements filter(Gd) in the
digital radiology. They contained heavy elements filter of Gd and X-ray beam hardening filters such as
Al and Cu, According to the results of experimental evaluation, X-ray property was not changed with
variety of kVp in the case of the Gd filter, The surface dose and absorption dose were increased in order
of Cu and Al, The contrast of image showed the higher value in order of Cu, Al and Gd, While the use
of Gd has increased the numerical value of the CR image, and grayscale has decreased noise value of the

DR image,
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1. g

1) XAEAAZ] : DRF-150-500, VDX-150-600
2) CR Reader : Kodak DirectView CR 850
3) XA : PMX-II(RTI, Serial No, 1058), Unfors
(Mult—O—Meter—470L)
4) EFFA : Torex(EY-1002D)
5) TAY =A7] Muliti—Function Meter(RMI,
Model 240A)
6) T4 : FAMIE(SOLOTOP-HD 96% w/w)
7) DR phantom : Pehamed, DIGRAD A+KL 24070948
Test phantom of DR
8) CR phantom : Kodak DirectView TOTAL QUALITY
TOOL(4634)
) oq3t= ;o Al filter(2~10 mm)
Cu filter(0.1~1.0 mm)
Gd filter(0,1~2.0 mm)
10) A=&Ak7] . DSP 5000
11) ¥&/=27ZFA] . Konica AX/Okamoto DMS
12) HZ A . X-Rite(Model 301)
13) TARY : AcrylZH(30 cm*X30 cmX5~18 cm)
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Al, Cu, GdZE AEE w AZo] H3lE= AL &
7] 934 Non-Filter, 2.0, 4,0, 8.0mm Al filter,
0.1, 0.3 0.6mm Cu filter, I3 Gd filter 0.1~
0.2mm< AMES, #AY 60~100 kVpoll Al Multi—
function meter2 =743}ttt 1 block diagram<
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Table 1. UHZE ZE ALZA| ZAMQO| HIY}

FA o]&E Sl 2.0mm Al HE A= FHY 60
kVpold+= ®37t H2 gloy ZH7E FAYAL &
ko] 70, 80, 90, 100 kVpo A= 2.6~8.2kVp7} &
7hE 2L 0.1, 0.3, 0.6 mm Cu HEJAEZ FA7}
FAYAL FAde] S7HEeE XA AFo] A3Eo
BFAUATL F78te] 8 509 A7dnel I3}
ot 18y Gd¥E e #AY FUhdE XA AEL
W] ekektt,

Table 2= Z}2} 70, 80 kVpollA TEE AMESHA] &
2 o, 2mmAl Y 0.3mm Cu¥H, 0.1~0.2mm
GdZE AME Al ¥ AMIFY WIS SAstal
I HHAE St SAA R sk

BALE7L Qg o 7RO st AEHAFHES
HY 70, 80kVp % Cu(Gd (Al { Non—filter& O 2
UEdTh ERAST FRATE kpt EEes
SA et EUAZO f@ SRULUE Non-
filter ( Al ( Gd ( Cu 22 S H U},

AL,

Filter Al(mm) Cu(mm) Gd(mm)
Non-Filter
kVp 2 4 8 0.1 03 0.6 0.1
60 58.35 59.85 60.24 60.7 59.89 61.75 63.75 57.85
70 69.20 71.50 72.92 73.7 72.15 7479 77.12 67.75
80 80.12 83.10 84.52 86.70 83.75 86.75 90.75 79.90
90 93.22 94.64 96.75 99.32 96.26 99.3 104.87 93.65
100 101.2 105.55 107.8 112.6 107.7 110.57 119.55 104.65
120
§ 100
2
il 0
]
w60
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20 i
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T Al BHE kW)
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Table 2. U5 HE AL Al ZAPMZQ Bl
Filter _ — =
KVp ) EH MY (mGy) F M ZHmGy) Faf/2HHH[(%) MM ZFH| (%)
Non-filter 6.92 0.19 2.74 100.00
Al(2mm) 4.24 0.13 3.06 61.28
70 Cu(0.3mm) 1.76 0.09 5.11 25.43
Gd(0.Tmm) 2.85 0.13 5.306 35.40
Non-filter 8.81 0.30 3.40 100.00
Al(2mm) 5.26 0.21 3.99 59.70
80 Cu(0.3mm) 2.51 0.15 5.98 28.49
Gd(1.7mm) 373 0.197 5.28 4235
Table 3. 13 TE ALY M0 5% 1.02 =0l 2Qor HHFY} 0| ZMYO| Hy}
im T kV mAs EHMY STy Fup EHMH|(%) | mAs H]
Non - filter 80 20 3.592 3.485 0.107 100.00 1
Al(mm) 2.0 80 25 2.290 2.815 0.104 63.75 1.25
Cu(mm) 0.3 80 30 1.246 1.155 0.091 34.68 15
Gd(mm) 0.1 80 30.7 2.177 2.032 0.145 60.60 1.53
Table 32 80kVpolAl Z}Z+e] TEE AT wo keV(Gd9] K&oH) oM F7F 553t o #
LT = e 2o BARE 2 gIAFY & oA E 4o dxEY Astacld i oAzt
Haks 4% Aotk A& mAs Hl= F7HEETL A §lojA|7] WZolt}, ol FAAIL wWol THT
gl= ol Hs) Al ZEE 1.258) CuZH= 1.5H1¢} o Zrefol Asta FZE Whgo] @Wol dojd we= &
GABEL 1530)2 XHBY Rok GBEZL Mg 3 o] Fas: ANE 08T Aot

A vrebe.

E3 Y 2 E Y4
o gle] HE A Yo
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=7k 7reka, XAE 73 EEH AL Cu TEo] v
Gd HEAM Hz= gro] IA UeEH. o Zie
Fig. 63 o] Bad #¥AsE KSFTTY 37.4 keVo
AellA Tzt Hi, Jq2 GdolME 27~50.2 keV]
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SCAN NOH-LINEARITY INSPECTION

.. using each row/column of measured landmark locations

... percentage relative to shorter side length of image (235.5 mm)
peak-to-peak deviation:

longfast: 0.18%

shortslow: 0.04%

Galvo shape (188x magnifaction):
7862-3-6-8-8-8-6-%-214729

EXPOSURE RESPONSE INSPECTION -----
.. using three different attenuations around image center
measured: 911.4 ( 29.7) 1623.1 ( 18.9) 2981.6 ( b.2)

MTF INSPECTION —---- pixel_p_err
.. using two slanted edges

SCAN NON-LINEARITY INSPECTION

-. using each row/column of measured landmark locations

... percentage relative to shorter side length of image (344.1 nm)
peak-to-peak deviation:

longfast: 98.13%

shortslow: 0.82%

Galvo shape (100x magnifaction):
-1563-8-3-6-6-6-4%-2256615%480-3-5

EXPOSURE RESPONSE INSPECTION —----
... using three different attenuations around image center
measured: 1182.7 {  16.9) 2153.2 ( 6.6) 2882.2 (  4.h)

MTF INSPECTION ---—- pixel_p_err
.. using two slanted edges
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