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The presampling MTFs of a digital radiographic system employing two types of photostimulable
phosphor plates (imaging plates, HR and ST), which include the detector unsharpness and the unsharp-
ness of the sampling aperture. were measured even beyond the Nyquist frequency (5 cycles/mm). An
image of a slightly angulated slit was employed in order to obtain Fourier transforms of line spread
functions at different alignments. The presampling MTF was calculated by averaging the two Fourier
transforms which we obtained from two extreme alignments (center and shifted) of the slit relative to
the sampling coordinate. From the analysis of the presampling MTFs obtained and the detector MTFs
previously determined. it was found that the effective sampling aperture size was considerably larger
than the aperture size on the plate surface (laser beam spot size) due mainly to the scatterings of the
incident laser beam and emitted laser-stimulated luminescence in the phosphors. The “digital charac-

teristic curve” relating the pixel value to the relative x-ray intensity incident on the detector was also
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obtained for the liniarization, and was found to have a remarkably wider dynamic range (order of

approximately 10%) than that of conventional screen/film system.
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Fig. 1 Basic block diagram of the digital radio-
graphic system employing imaging plates.
Component MTFs are described.

B A R 1 o



IMREZATHS (i) o WBRREBEE,

Zhic7 4+ w9 -DOMTF (MTFp) DHEOE
TN - TL b, BROBEIEL, 7—7%D/A
£ (105 b)) &, L—HF-F7Y s TEHEA
TN T A NLICES>TITD o T4 AT VARD
MTF%EMTFp &5,

DR Y27 £ OLKHIIEMTF L, LLEIRL
feavk—2bOMTFZMVT,

MT FoveparL (%) =

[{MTF,(%)*MTFg(%))

(o8}
* 3 0(u-2kuy)]

k=~00
‘MTFF(u)'MTFD(u) il)
c£5n5%Y, 20T, s BERADERAE

AU, uyid+ 4+ 2 EEKEERT. RI3BH
Thde | ATV H Y7V IMTFTH
D, [ JTHBF4P9VMTFThd, 7
Ny dx BrahEnng, tRsNnS
F4 Y9 WMTFizxz )7 v o (aliasing) of2
WEZIT 5, TO¥, Rt t, MTFaEE
LichdD &k Hicis b5, EBRCHEGIHESRKL
Db TRV TEEEET ST,
Fujitasid, 74+ 2 PHEE un (=1
24x) A SERBEERETT I 7V T
MTF2itBe 3 5 #RL", 1 1L /TV
4Oy NRICEALTOE Y ) KBTS,
FOHEICHST, A2 =Y 7T L= HRD
DROZIVH 7 ) vIMTFEZiAET 3, RV
v Mg, T1ib5, BBSHEK (LSF) o
DEEZErDduLEDB—HTHEE (€5 —
i) OF 4 Y9 OTF (OTF pyg en(#)
&, LSFOHLEE 7 e nDhnEmi¥ e s«

Vol. 5 Nol (1988)

N, BETRE I enddn g S EHERER

WUFETAEE Ky 7 b REB) OF 4290

OTF (OTFypig,sr (%)) &, ThTh,
OTFprg,en (%)

00
= 3 OTFpns(u—zkuN) (2)

k==0n

OT Fpig,sr %)

o0 b
=k~2 (-1 OTFpns(u_zkuN)
o 3

£33, CTT, OTFpps(u) B7 04 ¥
7V Y70TF, k3¥MTHE, CDEE, 7
NH YTV TOTF pps (%) i,
OT Fpgs (%)=L OT Fpjg on(#)
+O0T Fpg sp(#) 1/ 2 @
Ik >TRESD o 12751, 181 =2uy icht
LTOTFpps (%) =0 EEET 5, &,
MT F pps () i, '
MT F pgs (%)
=LMTFpig en (%)
+MT Fpg sp(#)1/ 2 (5)
Clat-uy)
=[MTFpig,en(u)
~MTFpg,sp(%)]./2 (6)
(uy<lul1<2uy)
MLAETE S, bL, 7VH 71U YIMTF
H2fEDFA F R +EABREUETETLHVEGHE,
MWRTEAx/4 7 PRBEDOZ2DF4 50
OTFRESiKMBL4TRETNE, T 4uy
DEEATMT F pps 25k 503",
Wk, FHL/IDROA /" DERBOETFILL
NAB (8 E 5 b)) B, OTFicEA 5B
NG Wl U



MTFi B, 27 LDEREAHMIE (&
AL Ta4wic, 7F+o 7ROEALEKE,
PERR A RIE L1z, 7272 L, Cofftdhériz, M
MXBHELDROE 7 e AfliE DBIFEERT b
o’ " KGRIk, 74 vy b

EIESS,
3. £ B A &

KARTHER LA A -2 ¥ 77 L — b,
ST (BEHIN) , BLUHR (EREEAD T,
# 4 ZI3FTXTAYA (25 x 30crf) Thbo T
DEEOY 7N yIHBE, ERAEEEOE
EAEE A0l m ICHERES O, MR,
2000 x 2510 TdHbo Ff, F4 ¥y NF—¥
i otbic, FCR—-101 TIELZF— 9%
W57 —7, DAM— 1000575 v 4 (£7
HLUGPIB-
98004 ¥ ¥ —7 242 (FvaFieq Ry
wA ) ENMLT, PC—980I VX 2/¥-v
Fwarvea—% (NEC) ~#g%( L, FHELM
EiT -1,

F— e F—§ YRATLZ),

31 FaTrLBEBROME

FEEE O TR > TXREEEER(LESES
WE R — VB - T, 74 99 AF5tEdhE
ME Ltz HREDOZELEHIL, 44.1cn— 350.0cn
Thb, BEBFIREOKVT, M7+ 0v5ELT
05mlEdmT =9 atfint, EEOR
B 7 4w LHRTIR, EROBESE({ick->T,
1o 1 EORHE T 1 KOSHdhiRssE ohb,
Lo Lihs, ADRYAFATRIAF w7

-4 —

Ly UBEOIHIC, ZO0ORN - IgH IR T
1EORHE 2 T -7z T10h L, IRHFHEHE
1./60#& 0.3MICEALE & T2 ADFYERMR
20, 24&othgs s 5 7 LT A ICHEE
AT 8 LT | ADBHR IS EvEdhaR 2 SRk L
foo EEMIZ, STTIH50 mA, HRTIL 100
mA Tdh 70, BHMHE (825 X 8m®) Dduls
WD HOX50 €7 (5 X5m) DT 4 FH N
OEAEEFRL, Thixd s XBANICHS
B v 72 filie L,

[@l—q4 A =PI v 77 L— b LORY S BRIC,
PHg % (L & & TE D X GIRF £ 1T - 7255,
WPz o A gt s O ORCBAZ L XS L,
+oOHRE & BULENH -1, FRIC, L—H—
E—LDERHFICH LT, XEEESE & X
i, cofREREBLE,

T, BB EMTFORMERD Y27 L0
RERWR, TAT KR -Te §4F 107
Ly YOKTH S LIE 33 (#10%° 2k4)
iz, BREDIEHTH S ENMi%E 2001, £hthn—
EE L7 fik, LED334, EHLLLYXTF
LTERTEBARADIAF Ly oLy V%GR
BITH 5,

32 $FYIHMOARE

402 x 302 DTN = AEEBEL, %
DOEHAICETEE 7 v EDBERN S, ¥
7N IERERR Lz, CDEEDA A=Y
T7Vv—biE, ErOHROPVITGCHREMAIL
29, 7v— tohl, BLEEOELLAHT
BIE T »120



33 FUHUTUVIMTFORTE

MT F#ilsEicid, 10 um O$R ) o b Z{ER]
Lico BEEISRIFIZBO KV T H B,
VI —REBELBAY 7 MREABUEL ORI
BB EEBIDIC, Ry M EEBAESS
Wi ZDEBEHEICH LT, bFDIAEED
T#E e Ry FMBROBLAHED & — 7 filihs,
BET 160 — 220 DEHHOE 7 £ AliDd b D %AE
JAL7To 21y MRIZ, X0 MARIC] €7+
WERELT, R0y Mt LTERELSRIOTF 1 V5
DR H D SR L1ce D &iC, @F{bots
74 79 ntstdhE AL, BUREIENH %S
B, LORHD7 — N M, BIUBKILET
W, Fa VI WMTFZHR LI, 7097
YUMTFiE, BIKXEBRICH-T, F4V%
WMT Fhoknfc, 7220, IILAADR X
FALTIR, 7V Y7V Y IMTFD2{EDF4
A b #E (uy =5 cycles . m) LI EDHES
BRETHHEWEL/co COREE, ERMLIA
A= v g 7 L= bOMTF Y fos pliL 170
H 7Ny IMTFH, 10 cycles /mff¥E Tl
BETHAIEIKHEINTHS (Fig, 5)0

4 T B B R

AX—=V 27— bSTEHOTRAELLLF
4 V7 nAREEER (3 BIOW) % Fig. 2 IR
Fo 10%ICEVRBTHAMAS S0, BEEOH
BEK 7 4 WLARIHARTEDDTIAF T 9 7
VY IMIEV. A A -V 77 L—EHEIZ 101
Bk btz » CHEMAS 0T D GERLET
Ao SMBROMMBRIE, oy /Ty 7KED

Vol. 5 Na1(1988)

| RIS T,

PIXEL VALUE

300 T T —T
80kV
200~ T
100 J
0 ' 1 —
0 1 H 3

LOG RELATIVE EXPOSURE

Fig. 2 *'Digital characteristic curve” relating pixel
value to the relative x-ray intensity inci-
dent on an imaging plate. A logarithmic
amplifier was employed.
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