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* Computed Radiography system : REGIUS model
150, KONICA MINOLTA

* Dry Imager DRYPRO model 771, KONICA

MINOLTA

m—View, INFINITT

PDA-100, KONICA MINOLTA

HEX Editor NEO, HDD software

* Medical Image software . Image J, NIH

* Calculation software : EXCEL, Microsoft

* Chest Phantom : Chesst Real Bone model 76—

683—3000, Cardmal Health Inc,

* Image Viewer :
* Densitometer :

* Binary Editor :
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Fig. 1. Raw image of virtual digital test pattern
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Fig. 2. Raw and processed image of virtual digital test pattern in THX-01 mode
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o= g3t LUTol}, Akt Atz wol, e 2AM
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4. Dry Imager?| E4

DRYPRO 7719] =% virtual digital test patterno|
ot 28 e WL, HF AXE(G)7} 3.032
2 film/screen A|A"o] B|slo] AF3] contrast $3=2]
A& dkal YltKFigure 6).
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Fg. 6, Relation between input pixel value and photo-
graphic density of the Dry Imager(LIN-01 mode)
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Fig. 7. EDR curve of REGIUS 150 CR system, KONICA
MINOLTA(LIN-0O1 mode)
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Fig. 8. EDR curve of REGIUS 150 CR system, KONICA
MINOLTA (THX-01 mode)
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6. OI0IXI Z=2AMIAIQ Mel0IE &4
1) G value
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Hoz WsAS 1 E4Y T2AY ALE Uehd)
(Figure 9). oA} o], At AL 7|20z 1
715717k Wk RS Heltk o] wf A4H9] 77+
2oz yehdl FAdez 247t (Figure 10).
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Fg. 9. Processing curves by the variation of G value
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Fig. 10, Linear parts of processing curves by the variation
of G value
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I G ovalueE 3622 & AL FAMY e
=58z—T7381.1=2, 7|77} ¢ 5.8& UEMSIC]
1 o2 ZK9] 7127 G valued] Histo| o3 7127]
7F F7Vte A& & 4 Slth(Table 1),

Table 1, Comparison of processing curves by the varia-
tion of G value

Expression
G value of Trend line
G 090 y=1522z—813.15
= 2 times the slope
G 181 y=3.022—23120.89
= 2 times the slope
G 362 y= 58z —7381.1
2) S value

S value?] H3slo| W2 T 2AA] ABE FjEH, ZF
IR X3 SR A iR S o

¢13k 4= Ach(Figure 11), ©] ZefZ59] AAFES vl
3 B, S valuer} 124, 250, 5018 79| HlglHoz =
71k U]rﬂ} A EZEY] V&7l & ®EPE glen,
pixel valueZ} 20009 wWE 7]&SR gt shift7fo|
395.3, 29098 T Zpo| glo] WsEE & 4 Ut
(Figure 12, Table 2).
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Fig. 11, Processing curves by the variation of S value
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Fg. 12, Linear parts of processing curves by the variation
of S value

Table 2, Comparison of processing curves by the varia-
tion of S value (if, pixel value = 200)

Expression
S value of Trend line
S 124 y=3.06852—2260.8 )
shift: 295.3
S 250 y=3.02382—3120.9 )
shift: 2909

S 501 y=2.95092—3904.1

3) Aol w2 uetug

AeFe A74sHA S7HA1A chest phantomsr ZF3t
I A AmEE, THT do] A A raw
FollAes Ao wE F=9 Aol T 4= Ul
(Figure 13), 3FA|Yt auto mode® *|2]% processed
FollAes AR segtom @ ARE &9 F4Y
L 719 Pole B S AschFigure 1),

#24 JEE auto modeR AL ZEAA] Tty
o] Wzls AwE Ayl AsFo] 7mR(1.6 mAs), 13.4
mR(3.2 mAs), 25 mR(6.4 mAs) 2.2 28| AASHA =7}
3o W G value 2,23, 2.16, 2,148 UERton s
valuet= S 36, S 18, S 92 43S gHols 4= Qi

At o] W] mAse} S valuel] Fo| 57602 HE A
Hepgonz, Mge] wet S valuert HlAHOR W
[e]

of mx

& o 4 Uk oA S valuerk BARE A, HF
e YT R Aol hrAenbge) sfeoe
e & 4 SITkTable 3),

( 1.6mAs, 120KkVp )
(S 36 G223)

Fg. 13, Raw images of chest phantom by the variation of dose

( 32mAs, 120kVp )
(S 18, G 216)

( 6.4mAs, 120KVp >
(S9 G214)
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Y

( 1.6mAs, 120KkVp )
(S 36 G223)

Table 3, Parameters of processing curve by the variation

of dose
Rarameter G vaue S value mAs x S value
mAs
16 2,23 36 576
32 2.16 18 576
64 2.14 9 576
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(7 o] o =B S valuert 293010ch, #1714
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(S 18, G 216)

Fg. 14. Processed images of chest phantom by the variation of dose

( 6.4mAs, 120KVp >
(S9 G214)
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L BEE Yeya gty 2 AY Axfos= KONICA
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+ Abstract

Analysis of Image Processing Characteristics in Computed Radiography System
by Virtual Digital Test Pattern Method

In-Seok Choi - Jung-Min Kim" - Hye-Kyong Oh" - You-Hyun Kim" -
Ki-Sung Lee" - Hoi-Woun Jeong® - Seok-Yoon Choi’

KOREA Institute of Medical Device Assessment
v College of Health Sciences, Korea University.
? Seoul Pail Hospital, Inje University
Y College of Health Sciences, Catholic University of Pusan

The objectives of this study is to figure out the unknown image processing methods of commercial CR
system. We have implemented the processing curve of each Look up table(LUT) in REGIUS 150 CR system
by using virtual digital test pattern method. The characteristic of Dry Imager was measured also.

First of all, we have generated the virtual digital test pattern file with binary file editor. This file was
used as an input data of CR system (REGIUS 150 CR system, KONICA MINOLTA), The DICOM files which
were automatically generated output files by the CR system, were used to figure out the processing curves
of each LUT modes (THX, ST, STM, LUM, BONE, LIN), The gradation curves of Dry Imager were also
measured to figure out the characteristics of hard copy image. According to the results of each parameters,
we identified the characteristics of image processing parameter in CR system,

The processing curves which were measured by this proposed method showed the characteristics of CR
system, And we found the linearity of Dry Imager in the middle area of processing curves, With these re-
sults, we found that the relationships between the curves and each parameters. The G value is related to
the slope and the S value is related to the shift in x—axis of processing curves.

In conclusion, the image processing method of the each commercial CR systems are different, and they
are concealed. This proposed method which uses virtual digital test pattern can measure the characteristics
of parameters for the image processing patterns in the CR system. We expect that the proposed method is
useful to analogize the image processing means not only for this CR system, but also for the other comr
mercial CR systems,

Key Words : Image processing, Computed radiography, Gradation processing, Gradation curve, Virtual digital
test pattern
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