ISSN 0910-1543

ERABERIBERFZHT

MEHRIEEAR ofn  BE8S

Japanese Journal of

Medical Imaging and Information Sciences

Vol. 5 No. 1 January 1988

ERERERMDFS

Japan Society of Medical Imaging and Information Sciences






il

Hp

5% 1S 19884 1A
E x

e
%90@&%%@%” .............................................................................. %%:
%g]@ﬁ%%@ﬁ%ﬁﬁ][ﬂ ........................................................................ %‘%
H[ﬂﬁﬁﬁﬁﬁgﬁ DINBL Ln bk

X
ﬂ@ﬁﬂ%ﬁ%mht¥499W9§i¢574®$&ﬁﬁ
u_?4§9w%ﬁ%ﬁ&70#yTU7fMTF®ME

............... mm m‘?:‘:" J:lIH ﬁg’ ﬁ“l éi' ﬁj@ ﬂaﬁ CeaRE A a iy
Ndyfwnyel—9m£6%m@&$vbv—9
............ &R EE, MR W e

LSFM%mﬁﬁ%v4anfyyh;—¢@%g

WS T COEGBICGBIEDHEE oo WO e



Japanese Journal of
Medical Imaging and Information Sciences

Vol.5 No.1 January 1988

Contents

Original

Resolution Property in a Digital Radiography with Photostimulable Phosphors
I. Measurements of Digital Characteristic Curve and Presampling MTF

----- Hiroshi FUJITA, Katsuhiko UEDA, Tsuyoshi FUJIKAWA and

Akiyosht OHYSURK. owivirs ves s 685 5 0wkt e s 58 2 £pe mlh 8 oo sibm o »

A Compact Medical Image Network Using PC-Workstation
--------------------- Masaomi TAKIGAWA and Shusuke SONE

Influence of Microdensitometer on the Measurement of the Line Spread

EETRE 7210 19 11 Ay o e sl e e e o o o TR o e o Takahito SEIOU

Estimation of System Parameters Geverning Blurred Image under Noisy

Measurements « -« - .- cc i Seihaku HIGUCHI

(Jpn. J. Med. Imag. Inform. Sci. Vol.5 No.1)

Japan Society of Medical Imaging and Information Sciences
Kyoto Institute of Technology
Matsugasaki, Sakyo-ku, Kyoto 606



oy
2 &

£ ) AFRSDEN

WO LA Fitok ) iKhELET o H-oTTBMTES WV,
H 53 mie3E2 A6 8 (1) 10 : 30~ 17 : 00
g PwERREE KRR (M2 H)
F359 FRMHEAS -2
TEL 0429 — 95 — 1211

$odm 10 :30—11:10
1$w¥—ﬂ7bﬁovayxﬁ?v593y
BLEEAEETIYH BB @ B
11 :10—11: 40
MRCT OBz A2\ T
SEmEAERER R 2 LN

- 11 : 40 —12 : 30
BEER AEROMR 111

wf R 13 : 30~

REOHBRIFEEBMLTFS Lo
ot TORBMRN
FLONRR 5 it SR _ PR HTE A
AR it 4R AR ER = IRNELH
15 4% (Efi R, AT
# 9: 35 f/NFIET 10 : 05 10 : 07
= o9:44 fROHETT 10: 08 (0
# 9:54 /IFEIT 10: 23 10 : 27
210:04 fR HET 10: 28 105537
o P E BT £
i UER ] R#E — ] REHEE AT iRER RN LI
(S impy KAL)
09 27 RAN@T 10:05 10: 07
# 9:40 ¥FARRET 10:15 10 : 17
2 g:48 AT 10025 15 = 27

g
of



X on & ek XY

b}

g_

=]

WERES
“\Eﬁﬁ

MERER

[ 8 24

BTFAZN
L R

DL Cegn (Cane
) asa D was I3

ik C

A
BEY¥YRIBA

N

WEULR )
._nl_u pr

uuaﬁﬁ&«

= _Wm, w:ﬂ_ Q,M_ﬂa
@ﬁs _l_ %ﬁmof/

LIEFIF
— R EA—L1ANNO

o
‘7 qb
o L VI 5 L e\ 1O
BA G S PSSR @ %
i MRT A2 Y ¢ 0 @ Tt
ML AR @ AT @ nES
(GO CERTEY) MEED =

emE L

Qe 6

B M £ & 3



£ 91 B REEAR

WmoIEFE LA FiROLH ICHELETOT, MEEZHBFEFI .
B B Efe3fFEe A48 (1)
B o\ K K
EEHLARIY)  WIFI634F 4 A198
HA%  T606 HUEBHIZZFEKHR iy
SRR T Ik A TR LR AR R 2
TEL 075 — 791 — 3211 (P4584,585)
FAX 075 — 711 — 9483
(1L B~ BN FAX THRVLET )

AABIEEARLOAFICOND

Wﬁmvéodht.mﬁu%3@®ﬁ¥%ﬁw$¢°Fﬁmﬁﬁfﬁﬁﬁkwﬁﬁéﬁuii

DT, WHELTFEL,

L@ 2 &m@&ﬁﬂ%%m%wm4,m1~wm4.m3csm)w%ﬂéntﬁi

2. IRSEEWM Fﬁmﬁﬁ%Bsﬁ(ﬁﬁ)KEALT.$ﬁ%ﬁfm£%bTého§ﬁT6
fthiili T bESH T

HHBCE MBI O T
1 FH, wXB, & 5 H
2. HE#GPEh 200F LI
3. HEHES #E

3 & ¥ B®EBHETI
4. W B EF634E 1 A190
5. £ &  IBFI63E6 H4HORETIT I

B 62 EFEREMADSIRO

@m%&&%%%%mﬁd.§%ﬂk?é%&5ﬁﬁwhttiﬁoﬂﬁ,%ﬁwﬁ%%S%ZE
%K@ﬁbiLtﬂEﬁgmﬁ%%CﬂmFéwoﬁﬁﬁ@ﬂ&ﬁ%dﬁﬂl—32350@%@
BHEHFEETY. 2®I3EI000MTY,

=253






&
EREEEEERWN T« YIS OFT ST « DREEHE
. 4o LEMHgETUYY Y TYIMT FORIE

B T e LB AT I iRET oK HEY
i BT eSS HPP R ESA LER T 501 -04  BRELAYELELERT
o (OB OB BB R F 755 IR i R/ 1144

(198746 A6 H, Mk 19874 90A 268 =)

Resolution Property in a Digital Radiography with Photostimulable Phosphors

. Measurements of Digital Characteristic Curve and Presampling MTF

Hiroshi Funta*, Katsuhiko UEDA*#*, Tsuyoshi FUIKAWA**
and Akiyoshi OHTSUKA**

* Department of Electrical Engineering, Gifu National College of Technology,
Motosu-gun, Gifu 501-04
#* Department of Radiology, Yamaguchi University Hospital,
Ube City, Yamaguchi 755

(Received June 6, 1987, in final form September 26, 1987)

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.

P P 1 {51 7 2 e



HSHPEBATHS (Kih) , WBPLEERBEE,

chicT 4 w5 —OMTF (MTFp) Aol
THim ->TL 5, BIgOBEIEL, 7—7%2DA
L (10w b) B, L—F-—TYryTHZA
TNt T 4 WAL > TIT Do T4 AT VAFRD
MTFAMTFp &4 5,

DR v A7 LDO2EMNAMTFi}, LLEIGRL
fravdE—2 v bOMTFZHWT,

MTF oveparL (%) =

[{MTF (%) MTFg (%))

o0
‘MTFF(u)'MTFD(u) ll)
rxsns>Y, coT, suERADERSE

RL, unidF 4+ rEERERT, kIRBH
ThHdo | IHANTNH 7)Y IMTFTH
b, [ IHNNF1PIVMTFThS, 7
)y R 4x hEL TN, SHRENS
F4 U7 WMTFidx) 74 (aliasing) Off
WA T B, TOLRYH, Kk, MTFAEE
Lizhpd LHictidhs, EEBICHERESR S
S rbHTREVOTEEEET ",
Fujitabid, + 4 +2 FEME uy (=17
2 AX) A A AEBEERECT VYT VT
MT F &40 5 5EaERL", 1. L /TV
> Vs LRIBALTOE Y . KBTS,
FOHEICH ST, 12—V 7TL— RO
DROZVHv7) ¥»IMTFZiHT 5, 2
5 M&, THDL, BEMMNE (LSF) ot
ey w0l h—EdoLE (¥ —
&) ©F + Y9 WOTF (OTFpig en(#))
L, LSFohLEEe7erohihEAEE s+

Vol. 5 No1 (1988)

ndh, BETAEZeLEDDL & 2 EHEA LI

MEFBHEE (AKy 7 PRIE) OF« Y50

OTF (OTFpg sp (#)) i, EOEAR,
OT Fpjg,en (%)

(o o]
- 2 OTF})Rs(u—ZkuN) (2)

k=—ry';

OT Fpig,sr (%)

=k§L}~nk0TFMgu—2kuN)
(3
L3P, 22T, OTFpps(®) B7 U4 v
79 Y70TF, RIIBHTHS, COEE, 7
U4 ¥ 7)Y TOTF prs (%) i,
OT Fpgs (%) =COTFpig, on(%)
+0T Fppq,sp(®) ]/ 2 @
k- TREB D, 12851, 181 =20y iR
LTOTFpys (%) =0 ERET 5o 455,
MT Fpgs (%) i, '
MT F ps (%)
=[MT Fpjg,en (%)
+MT Fpro sp#) 1/ 2 (5)
Clul: u;\ )
=[MTFpig,en(u)
~MTF g, sp(#)1/2 ®)
(U< lu1<2uy)
PHHETES, bL, 7V% Y7 YIMTF
A2 HEDF A * R b EBEU ETETROESE,
WRTHAx/4 27 rFEREDZ2DF 4 Y5
OTFAEGIMEL 4 TRETHE, T4uy
ORIHNTMT F pps 25k 5037
i, EALIZDROA/DEBEOERTILY
S (8 Ew b)) B, OTFICHAAHEIIM
=G R Wl U



MT FatBitsic, vz 7oA (8
fedt) ¢ B70ic, T+ o 7 ROEE EERE,
PR RIE Lo 7275 L, Cofstbdhigig, M
WXEWBELDROE 7 i & OBFEERT b
o’ ABXTER, 74 Ty MR
LIS,

3. £ B A/ &

R THH LicA A — P v o7 L — iR,
ST (E#EH) , BXUHR (SEER) T,
#4 X3 NTAPA (25 x 30ew) THB, T
DEEDY 7N v R, ERAREEDE
ELA R E HAFR0.1 mo iZ HERE SN, WiEu,
2000 x 2510 Thdo Ftz, F4 VINF—=¥
ftrotopic, FCR—101 TIELF—9%
a7 —7, DAM—10007—-77 v+ (£7
LH5XLUGPIB-
98004 v ¥ =7 x4 A (F¥aFrnedf 2y
WA YE) ZHLT, PC—9801VX2/5—Y
Fuarea—4% (NEC) ~mkL, AP
T -1,

F—e FT—9 YRT LX),

31 Fao sk ORIE

PEEE W SN > TX BT EELEE5
IR —iEick 2T, T Yy btk s
ME L7co BBEOZALEPHIE, 44.1 cm— 350.0cm
Thb, BHEHEEFBO KVT, M7+ &LT
05mél& dmT =g atfiic, WHOR

L 7 4w BT, EkogE(tick - T,

1 Ml | ol T 1 AofttihEnigons,
LipLEAS, KDRYAFATRIAF I w2

— 4 —

Ly IRV IcHIT, ZODR - Tog R T
1 sDWRH % 2 [0lfT - foo 977005, ISR %
1./60#&E 0.3 ICEAS & T2 ADREIE
e, 2AK0MEE 7 7 7 ETHEENCHE
ICEATHE) LT 1 Aok Rt dhi 2ok L
fro EEMIE, STTIE50 mA, HRTi 100
mA T -7z, BHHFE (25 x 8m’) DOdus
D50 %50 27 (5X5m) DF « I
EOFEEEZRL, Thixdhd XEANICHT
Aihoe 7enfiis Lz,

[il—4 2 =Y ¥ 77 L— b LORE - 2B,
g A2 b & 2 TR X BREH 21T - 7253,
[ P2 4 4 U BN D & OB A Z L KDL,
+a DRl E & BLEDSH -1, FRIT,
E—sdERAEICH LT, XEMEENAmELEE
i, cofucEEEELL',

7, B EMT FORMERD v 2 7 L0
PESRMR, FANTH TR -T2 F4F 307
Ly YORKTHS LIt 33 (#10%2 2%4)
i, MEOEMTH B EN% 2001, ThTFh—
EE Ll 8%, LMiD33@, HLLYRT
LTEIRTEZ BRADIAF I w7 Ly VEGR
HETH 5.

L=t

32 4rFUvIHEMRBORE

402 X 302mE DT LI =9 ARAEREL, £
OFEHNICE TS €7 LV EDBEN S, + ¥
TN IEREER L. ZDOLEEDA AV Y
T7V— b, ErOMROLIEOGHREMAL
£V, FL— ot BLEEORB L AT
HIE A4T 120

S i A R 2 o



33 FUHyTYUIMTFORE

MT Fillligicid, 10 pm O R » FE{EH
L7zo MEEEMIEB0 KV TH S,
vy —RELEAY 7 FEEEASUHEL DRI
St-iEAEE AT, ANy EEANBSS
W EOEEABICH LT, bFhicEEESD
Tiliv o 2 v MEOHULHED £ — 7 fiids,
HE7 160 — 220 OFPHO £ 7 £ D bDZfE
HL7ze 20w MRIF, 2Ny FAHRBICT] B+
WHELT, ANy MO L TEEABOT 95
WAEDSFD HIERL L1ze D& IC, BB H
25 4 ¥4 LRI AR, BUREE S TS
Be CONAD 7 — ) TEWM, BIUOBMELET
W, F4 Y9 WMTFEIAR LI, 709 ¥7 )
YZ/MTFid, BIREGRICHE-T, F1V75
WMTFhoskoioe 1220, AIL/AZDR YA
FLTR, 7VH Y7V YIMTFO 2D+ 4
+ 2 b M Uy =5 cycles /mm) YL LD}
BETHDENE L. CORER, LA
{—P v g T L= b OMTF Y o FllL1=7 Y
#v71Y v IMTFEH, 10 cycles /m TR
FETHAT EICHESNWTHS (Fig. 5)o

4 £ B & R

AA—Sv 7T L—FSTERAVTRELLLT
4 U4 uitEdER (3 [E0EE) % Fig. 2 IR
o 100 ICECTHTEREA S SN, WO
Wit/ 7 4 W ARICHNRTEDHTIAF Ly 7
Ly SBEVe 4 A=Y ¥ I T L—ESZ 10
Bl Eicht: » THlEHAH 30T D SEHET
HoNHMROBMERE, 0y /TY7LRED

Vol. 5 Na1 (1988)

1 [BIDIEST,

300 T T T
BOKYV

200 1

PIXEL VALUE

100+ -

% i 2 3
LOG RELATIVE EXPOSURE
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dent on an imaging plate. A logarithmic
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A Compact Medical Image Network Using PC-Workstation

Masaomi TAKizawa and Shusuke SONE

Department of Radiology, Shinshu University School of Medicine,
Asahi, Matsumoto 390

(Received October 3, 1987, in final form November 9, 1987)

The display of diagnostic images are accomplished in the radiology department using a network
and three different type image workstations including a low pixel resolution with three 512x512x8 bit
non-interlace display, and high resolution image work station with single (three after integrated) 1024 x
1024 x8 bit non-interlace display. Both low and high resolution workstations use a PC9801VX desk-
top computer (80286) with a 20 MB hard disk and use a PC/AT (80286) desk-top computer with 30 MB
hard disk. The workstations provide the user with basic image processing functions by using an ACRTC
(advanced CRT controller) which was attached to the display control board and include zoom, scroll,
image reversal, contrast enhancement, calibrated distance and pixel density measurements. All image
processing functions are performed in real time using the interactive mouse device. The workstation
has a self contained network (MS-network) interface use an 80186 processor and requires an Ethernet
coaxial cable in order to access the baseband network. The images are provided from the server station

with a desk-top computer and an 1.2 GB optical disk.

Key words: PACS, Image workstation, Desk-top computer, Radiological image
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Influence of Microdensitometer on the Measurement of the Line Spread Function

Takahito SElou

Department of Radiology, Shizuoka Kosei Hospital, Shizuoka city, Shizuoka 420
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The characteristic curve and the multiple-exposure method (MEM) are most commonly used in

order to transform the density distribution of the slit image into the line spread function (LSF) in

measuring the LSF of radiographic screen-film systems. SAKURA PDM-5 or SAKURA PDS-15 is

generally used as a microdensitometer to measure the characteristic curve in that method. However,

the density dependence was found out in using SAKURA PDS-15. The new method presented here

made it possible to measure the LSF completely independent of any kind of microdensitometer. This

method is characterized by using “micro-blackness characteristic (MBC) curve™, together with the pre-

exposure method (PEM), both of which were developed by Uchida. This method was proved useful by

our experiment to obtain the LSF almost independent of any microdensitometer. The LSF obtained

by the PEM well corresponded with that obtained by the MEM.
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Table 1 Change of exposure

Focal spot- Relative Log relative

film distance exposure exposure
(cm)
180.0 1.0 0.00
152.1 1.4 0.15
134.2 1.8 0.26
127.3 20 0.30
113.8 2.5 0.40
103.9 3.0 0.48
96.2 35 0.54
90.0 4.0 0.60
80.5 5.0 0.70
73.5 6.0 0.78
68.0 7.0 0.85
63.6 8.0 0.90
60.0 9.0 0.95
56.9 10.0 1.00
52.0 12.0 1.08
48.1 14.0 1.15
450 16.0 1.20
424 18.0 1.26
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curve)



Slit image by multiple exposure
®

Stit image by multiple exposure is
connected to that by basic exposure af
this point by parallel fransformation

N NG .
.. Sutimage by basic exposure

~

Relative intensity (logarithmic)

!
ayay b ap Distance

Fig. 2 The connection method of the MEM
(by reference (3))

(C) 37 o BEHE ( micro-blackness
(MBC) ) #h#O{ERD)

KEBRE Fig. 1 (F) 0Rd, B0z,
BB NI & BE 2 4 — ik D TH -
7z ( Tablel1 ),

ANy FEMOTRET S0, TEOT 74 4
v AREL LS, 2T TR, ThThoE#ic
BWT, Ry bE3mOI2FSL, 5HOHERE
TV, EDHBR I 5 M EEXIHOBEOR b
Enbo, bbb, BREVRLGLLHOEEK
Ll LT, T OO THE L TR
FoBRH A F O THEE — Rt 4 it 2 {ERK L
foo ZOHNRELIE 3 7 o BEEFHEdRE VS,
(D) Heesri: ( pre-exposure method

(PEM) ) ickaL S FollEhtk

PO 5O K L 4" 1che s, Beilic 7 4
LDOH T ) RELL EOFBNAEE 7 « v L iRiTh
AZB. INEHBHELRE VI, TOLIL, =Y
vy FBESTLE, ARELRERICHVS 170
HESHHREER T 2 HOBEESZ 5. &
Shfiightid, REELRES LB ED

characteristic

ATBTH B, LIch-T, GA BRI
SREPUTHEET S, COHETKRDIZLSF
o, HRELREIIGETEUAOLTWLSF
ERHBENTE S,

2.2 {ERHES

X#¥%E  BitHD 150 B— 30 (=#12E-72)
X4 Bi#P 380 DK—-80S 0612
B2y bk 003mXx30m ¥ ¥ ISRFY
:SAKURA PDM-5,
PDS—15 GEfRA Ny b8 umx 640

microdensitometer

pum, drive speed 0.02 mm.” sec)
HEmEE SAKURA QX—1200 (90 f#baL
) BURRE 34.0C

23 £ B

EHE LT, B4 Fuji Hi-screen (STD)
& 7 44 Sakura RX O#lA &b+ (LLE, Hi-

screen  RX &B8d) &, H9E4K Sakura KH
&7 404 Fuji MGH oflaabd (LI,
KH/MGH&EBY) 20 TITll » 72,

ek, HERE60 Kvp —E& L, 24k
LO0m Cu+20mAl 7.4 a9 =207,
AWy FEES MR, FFDI100cmTH L1,
TIAAYFORER, BITRLI I 7 o BE
e OIERR & IR DG B TITHE - 120

HEtaics g A lEERE, FFD 180
em TITTE W FATHEBEDS 0.5 12785 & 5 ITi X
L7

Gon/i&f%, PDM—-58XU0PDS~15
Lk > THIEERITE 272e PDM— 520 TH,
@FonfoA )y MRESHE, FHEHBETHAOT

LT SRS S £



LS FicEmL, EMErEL->TTEMIEE
15 =120 PDS—15 DV TIE, 22DHET
fti-tzo 12 PDM—5LEULABETHS .
b9 1203, ERELkick->THONLR
MBS A, U BB LEick - TRoN
7o 3 7 o REEiEE O TL SFickii L1
INOL =S 2o

3. BERBIUEER

HERIC L > CB oIl SFoO#E%E, Fig.
3H LU Fig. 4 ITmTo
/RXIlkkowT, Fig.4 (3, KH/MGHIZ>
WTTH b,

PDS —15 M THIE LIS,
)y b BRI, SR ANV TL S Fick
BL, ST -~ TTEMEEZLILED
LSFii, PDM—5HLT 7 o RErtihiii
AMOTRH L S Flck~kE ( R1 - 18R
LI -TWB, COEER, 2MEOMRE . 7
4 W LAOHAEhEIT VL THIE L TV,

PDS —15 ORI R 1 5 b OED R, #REKT
A OBMELLTED, 74 L LOBENTSE
BLAHICE-TWAD, LrL, NHGHERLE
k9ic, CogERHsREBICAD, ERAY y
MCBELEDIRA L TREERE IC W e 5 R BT
¥, L SFoffiicErtEds.

LizhinT, EfAY 5 MCBELEPRAT S
£5%, AaungitomESsERv A5G,
3 7 o SR A R O TERT A, K
DIz EAETWL SFHfEoNE T EEHRE
L7

Fig.3 (&, Hi-screen

Bohi A

Vol. 5 No1 (1988)

+ -, fEEEEHEE, 2, 3 OFGE Lol &
wEd ARENLD, TOBENEBTHS. C
nic L, R@%ELETE, TEHEET 4%
ntsd, BEohrdhRETOEIMLTLS
FicZfht 2 EDTE S,

SPU-5(by the mulliple-exsosure meihod
using characleristic curve)
— e PUS-15(by Lhe pre-erposure method
uSIng Wicra-brackness characlerisiic)
e IPIS-15(ty he milliple-exposure melhod
using characlerislic eurve)

RELATIVE INTENSITY

PISTANCE im

Fig. 3 LSF measured by the MEM and the PEM

(Hi-screen/RX)
> #in-Sby he wulliple-exposure melhud
C.o0 using characieristic curve)
N 3 ————— P~ 15{by the pre-exposure acihod
E \t‘n wsiAg BICre-Brackness charscleristic)
= \\\ e P05+ 1500y the millipie-expasurc acihod
E using charscleristic curve)
So.s
=
<
i
@
6.0 - =
0 100 200 aoo a400

WIS TANCE(Gm

Fig.4 LSF measured by the MEM and the PEM
(KH/MGH)

4. #&

oyl
o

(1) EERICHW/APDS — 150 kI ICKKiiDH S =
f7aFvy b A—2E0THL, —MiT<47
oF vy bt —5 OFEICHKELTWL S FORl
SEATI S foicid, 7 o RERtEdhE A



TERT LOHBHE,

Q) BT EEMOTHALSF ], SHELE
EHOTTZHIEEZLALSFEEEALE—HL
2o

(3)HEHE 3 7 k& 1 7 o BEE R ihi o BIGR & B i
4 50T, 17 o BEREdhR 2 R Lk
Tk > TROMFE D OREE, $12200
3, 2EEEOMBE - 714 v20lAEDbEICD
WTHRITH -7,

# 23

KPR O FITICH T - T, HREGTEE L H R

WO O BRI R, W RO
e b,

F /o, MESEHH L cEHEAFE SRR
wbe, WAL &bk, BREESREED
S, YO N~ ICERT 5,

FEERITHE LW Fo 2 O o R A iR B GH
B, FRAE AR AR O L 2, £1ITF 3
T A F 4 hv, WNEAR A T4 B vdJj 2 iITEEH
T 5,

b 4 ik

1) NHE B, b ERAIE &I EE2E 1 9 (1984)

2) A. G. Haus and K. Rossmann:
94 673 (1970)

3) S. Uchida, K. Kojima and K. Tanaka: Phys.
Med. Biol. 31 1275 (1986)

Radiology

PR i {47 7 22 s



Ga 30

BANET COERS(LBEROHRE

NS (=
ST S ACEB TR TEAE 7606 AT &
(1987410 A 4 H, ¥ 1987 11ATH =H)

Estimation of System Parameters Governing Blurred Image

under Noisy Measurements
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In this paper concerning with the parameter estimation of the blurred images, original images
are assumed to be the random variables generated from the autoregressive processes, and the blurred
images are considered as the degraded versions of the above processes by the blurred function (or one
dimensional point spread function). Futhermore the images which we will proceed to analyze, are
corrupted by white measurement noises. Due to the addition of these noises, we cannot uniquely
identify the system governing the generation of the blurred images. To avoid this difficulty, we as-
sumed the blurred function to be straight line. By employing the steepest descent method, we obtained

the maximum likelihood estimates. Simple simulation results are presented for the demonstration of

the proposed method.
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Table 1 Estimated parameters for two types of noise variance
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