ISSN 0910-1543

ERBRIEHRF =M

WERRESIE B EE1205

Medical Imaging and Information Sciences

Vol.15

No.3 October 1998

&

FERBERMDFS

Japan Society of Medical Imaging and Information Sciences
Homepage : http//www.fjt.info.gifu-u.ac.jp//mii/



SEIFAXREE J)LA0-2F v FLUOROSCA#

FLUOROSCAN I

QDRI —-XXBBRERMERETHREZV-FTS
¥EHOLOGICH»S. FOHEB2H.
(7070 ZF+ 2|l | ARBXRERE. TS

FRTISHESED
>25/09—

e
HEaEE
>
JURRIIICED )
fJ‘J?“JIJUEﬂEﬂJ
1

(ERREENEET)
== =]
kH:'uﬁla)lﬂg’fg
( wErERETS |

JUItMSH=5T)

NEUROMETER' CPT/C

A AR (AL ®#RE).
oA REMM (AD W), il
M (EELTCHM)Z@ER
ICEEMREHPTRE. MM TL
PHEAERIREEEO. &
DOCPTHRERER. ChE
THEHME-EBHRELVE
RLELDICLTVET.

For All Your Tomorrows

TOYO MEDIC

B*E-HOLOGICH /NEUROTRON#t E?&'ﬁt{!i‘s’
REFEATIVIHRINEH
& 7162 RFE#SHEXRAFET2-13 TEL. (03) 3268-0021 (ft)

KBRS REEEE OIS HERE USSR - SHLEA- CBHER UREEH (T 0£4FRETD)




ERERFRFIHME

15% 35  1998%10H

B R

2 &
®E B 122[E) K20 €A & 1
EBHSE Y R YT L 2 5
BEREHASTO TS A & 6
HF (F 123[0) A2DOFEDL L U@ & 8
% W B
2 1 HECICED o T revrrmverrrerenees FAAS  [HHE  eveveeeerremmneriiii 123
FRERER
OREAREGRZETIC BT 5/ S XBRREOER
.............................. j{E ﬂ B LR PP P PP R TR LT PO PPPRPTR TR, |7 |
EH 3 TR > A7 4 : THE DIGITAL HOLOGRAPHY ™ SYSTEM O£y
.............................. AM R, % KO, S.J.Hart,
R.J.Rankin ceceeeeeessresmemmmrmmii.. 135
HIER
BENTLITY) XLICKD T 7 ¥ 4 HRORE(LE ZOERBEGR~OEH
.............................. = &g, EE e, DB RmZ, &K HE
gm ﬂﬂﬁ ...................................................... 146
W X
[ 0D 8 FE S
.............................. ﬂl:l @{E L PR TETT TRy 59
7 U VERIERIC & B AUERE ORI
.............................. NG BT, T AR, BINaETF BA Sk,
#/_I:.{E;;_’ ﬁ‘ﬁ;_k _.;E .................................... 159
BT e
WAL 5 A5 O EERICE T 2B L & Ol B O 1B B RO HIR
.............................. mmi 5ﬁ§,§§m %;jﬁ iRELiEH&fE?‘-HIH
£ #
FRIOER O L UERASITE  oororererrrressr s s st st st ss s snsees 179
Iggéﬁigﬁi_@ﬁﬁiggi .................................................................................... 181
qy&g;gg#ﬁ&% B T T P T T P PP TP PR TR T PSPTPRPTTINS - 1)
$]ﬁ10$$¥§+@ ................................................................................................ 185
ﬁ!ﬂilﬂﬁﬁ%ﬁ% ................................................................................................ 186
gh&é@g_éﬂgﬂgb_iiﬂ&égéﬁg ........................................................................ 189
#HEZEh3HIC

Kb () 125G h - RS, B AHEE L ARIMEITHT 9 T € — 4 — K20 BN TR A/ RRCRAT 3NEET 2 MAERE. Eis 24
MM S Ll A . T, AREMAESLGIZNET 312, NFRAS S WSIINT SRPOREERIIT VERORMKE, WEE
FEAEABEOANKETE LR - HEFLOMT. AFHLIFEENENSLICLTRED
FREFERRRZ I AN TREY 7 — X8
F 107 $CH I A 9-6-42-704
Phone 03-3475-4621 - 5618, Fax 03-3403-1738%



Medical Imaging and Information Science
Vol.15 No.3 Octorber 1998
Contens

Preface
Go to 21th Century

Invited Lecture
Significance of panoramic radiography
in the diagnosis of jaw lesions
............... Takeshi OHBA Essssssseaasssasa s aEEaTE s RERTET e RERaan e 124
The Technology in the Digital Holography™ System
Chika HONDA, Shigeaki TAKAHASHI,
S.J. HART and R.J. BRANKIN r=osrmncesrnssnzenneras 135
Original Letter
A Method for Optimization of Fuzzy Reasoning using Genetic
Algorithms and Its Application to Recognition of Medical Images
-------------- Du- Yih TSAI, Shinji WATANABE, Katsuyuki KOJIMA,
Norihiro TAKAGI and Masaaki TOMITA  cooooermeseemmneacinen 146
Original Papers
Adaptive Comperssion Scheme for Multi - valued Images
............... Seihaku HIGUCHI PSS E eI s IR ess RIS esNssNNIINNNS 152
Efficient Detection of Esophageal Cancers by Using Digital Image Processing.
—The Application of Fluoroscopic Images with Video Input System —
-------------- Yuji Ogata, Sachi Nishioka, Yumiko Hashidume,
Mituhiro Matumoto, Shinishi Inoue, Kazuo Inamoto ===+ 159
Technical Report
Elimination of False - positive Candidates by Dynamic Thresholding Technique
in an Automated Detection of Clustered Microcalcifications
--------------- Motohiro KATO, Hiroshi FUJITA, Takeshi HARA
and Tokiko ENDQ -+-+-++= 171
(Med,Imag,Inform.Sci. Vol.15 No.3)
Japan Society of Medical Imaging and Information Sciences
Department of Dental Radiology School of Dentistry Meikai Uniyv.
Sakado shi Keyakidail-1
Saitama 350 - 0283

Notice about photocopying

In the U.S.A., authorization to photocopy items for internal of personal use, or the internal or personal use of specific clients,
is granted by [copyright owners’ name], provided that designated fees are paid directly to Copyright Clearance Center. For
those organizations that have been granted a photocopy license by CCC, separate system of payment has arranged.

Copyright Clearance Center, Inc.
27 Congress St.
Salem, MA 01970
Phone (508) 774-3350, Fax (508) 741-2318



®E (F122E) XKEDOTEA

®E (F1220) K% TiLOLH ICHELETOT, B> TISMTFIWV, 5EIG
F2TEMFR G F S (W, ATHDI3ENS) &DEGEHMETT . MIDBME LR
R THIRIIC BHETEZE T, ZNTMIDOSMETH S LEBEAT I,

H &
5 B

AR

SmE

138 (&)

148 (1)
A-Hi

19984E11A148 (4+) 9 : 00~17: 00

T7 boT 4 BRTHERRE 7 — 4B 018BF (480
T430-0928 EFATIMRERTI08F M 1 (EMAERAT)  Te 053(451)1112
(#HHL, 3)

T2 T E\ERAVITVREYY— AW NLEHF (%)
T430-0928 EMTHIRENT1I11BHD 1| GERERED Te 053(451)1112
(£HEL, 2, 3)

EMRERERRERT DERZEER

T431-2102 EMATHETHET1230% 1

TEL 053(428)6735 FAX 053(428)2900

E-mail kojima@hamamatsu-u.ac. jp

28 1,000, JE£E : 1,000, %4 #E

18 : 00~20 : 00
BEe (WEME&HESE AR THE)

2 v vanoX (ENRE-LLZ T V)

T430-0928 EMTIRERTA94FH (EFAERED Tw 053(452)1146
(ZEAR4)

£% 5 000

BHSHAK | BRAERENERER NERs iR
TEHIZF1ASH (K) £TIc, B 777 2F7213E-mail THHE
W LEd

9 : 00~17: 00

9 z15~12: 15

HFRRERR

25 T by T4 BRTHERRE L — AR W012FE
(%A1, 3)



e 14:00~14: 45
e L5 B 75 2 OD 425 1l 7
B TIMNTAEBIVIVAR VY — 4B ALE=E

(BAKL 2)
(K@D T o 75 LER)
15 : 00~17: 00
vRIT L

S T/ M TAERIVITVREVY— AB ALEZE
F¥r—~< Ta Ea—7XELECAD) OBUREIFH
63 PRI VAT i AEA-1D)
FRIEFRTRENELTDEITOT, BRBEAOBVLEI THEET XV, MEWE
HRSDOTo 7S, 2E6~THICHAD T T,

fEHHAK - J TBEMXIEICH LAAZ T LIRS TERTEZXT,
(|AK5)
T o7 4 BMROBHEBEFALICEZIE, BEHSOEEAHD £
R

— FBRLNSFotE. BB L3IAF S —

J T B JE ¥ 3= 55
T430 EWTMEEAEI3I 12—18
TEL 053-454-6981 FAX 053-452-0941
ERERERPS - BRREVRE) &
fRE - L# - X8B
EXEFRE  10:00~18:00(8 - fRZEER )

“%%‘12 —==









B EY Y RDD A

®E (B122E) A212BWVWT, FROVUEIILETHIIEERDE Lz, £
DOLBOIEMm, CHREHELTEDET,

H B FEfI0FE11H14H (+) 15: 00~17 : 00
B OB TIZMT4ERIVITVREY— A ILEE
(BAXL, 2)

avEa—sXEZMK (CAD) QIR EIFHR
TCADRCCETHESLL, HREIEZ? ]

(VE% - EFoB#E (3 Ea—41b) BEELED,
(2)C ADDHE{E LI PIEROEEIZE HRIEL TW L H
(3)IC ADDESH & &,

Computer As a Diagnostician 7
MCADICTEZAZ &, TEULUWI L,

B)EER (&E) DCADEREAL LD,

(O EHEE I BT 22 WEE (R2) OFH,

(7)C A Dicxd 2 EHRAI D=,
(8)C A D & [EEfiz2 WD Competition,

Second opinion, Third opinion DHE#E,
(9)C ADDRER - ¥ & fhDIHE,

B K AEEERAEREER b o' K

YURIZX D

1) AEBREAFERTEHAR B #—B

2) EL& & BRBeaTERE ik BET
(MEEicEBT—<1~8ic20\WT, ARF#HER)

3) I BAFETECHERER HWE L&
(=vE®75LCADDHK)

4) EHEgSERF2LE2E HWH B
(F—=9ic20\T)



FLIEMERBHRRTIOI S A

O TI/MTAEROVIVARVY— AR ASERE
(BAK1L, 3)

114138 (&)

9 :25~9 :30 BALOKRE

9 :25~10:30 —MERE1 HEE SRt (GEREMAE)

—fyEE 2 ER RAHE A (REEREEHERF)

10 : 30~10 : 50

HE#REL. MORELHT
@R AR FHE S

10 : 50~11: 10

HEHE 2. BAEEEGIC X MEFFR —PET, MEGERWT—
ENESERNE L v ¥ —EKBEET 7

ik RE
11:10~11:20 a—kt—7L A7
11:20~11: 40
HE#HES. HENHBEHRZEOMR I
Y YN EE e B2 —&
11 : 40~12 : 00

HE#EL. AlDSOKHE
R AR AR Sk &
12:00~13: 00 Bf (HFEAR)
13:00~13:15 £
13:15~14: 00 #5plaknE |
MRI of the Liver:Techniques and Contrast Agents
MRI Services, Department of Radiology,
University of North Carolina
R. C. Semelka
BE (LM EfE CKBRHSIRT)
14 : 00~14 : 20
HE#HE5. HFEODOHRCT, Dynamic CT, *°'T1 SPECTD M
HERMAEERE v 7 — SRR ESEARX
14 : 20~14 : 40
HE#E6. MAEHRZEDOCT, MRI
BIFARFEBRE AR fIA
14 : 40~14:50 a—-t—7L4A4 7

— a6 -



14:50~15:40 —MEE3 BE MH & CERY)
—iEE 4 ER wH R EQRENrAtrF-)
15 : 40~16 : 00
HE#ET. BoHmLVESLE
HREESEMAERS S EHh &

16 : 00~16 : 20
BE#RS. BRAKEOMR I : BHERICEIT 5%E
ERERAF B SRE (7 S

16 :20~17:40 KRX&¥—tvav1l KEE A0 {E8 (BHEBEAE)
KRy —tvar2 EBE B B (BBEXF)
18 : 00~20: 00 2

11A14H (£)
9 :26~11:30 FZ4 L Y=F4 Ty av
Al AR IRBE U R A 5B
BER T LR S BB ERF e am
11 : 30~11: 50
HE®E9., HLEONREE E{gL
HEA K Foh AR SR ER +8 EE
11 :50~12 : 10

HEHEEL, IMENE S
EIERBR T 7 —HREHRE Fh =X
12:10~13: 00 B&
13:00~14:00 Fx—AL ST Retyray
B €F B4 (ERERKF)
13:00~13:15 —AR/ERE 5
13:15~14:00 F—L SO K« LT F%
MREEEGHA EREREREHER TR i
14 : 00~14 : 45 H5E@E 1
MRI of the Abdomen:Imaging Approaches
MRI Services, Department of Radiology,
University of North Carolina
R. C. Semelka
Bk FR BE AR

14 : 45~14 : 50 FE2T[EIMEMEHE LS DHRE



F ($123E) XEOFEBLTRER
£ (B123E) ALZETEOLS CHEELETOT, EEEBHFLTIL,
H B ERIFE1A30H (B
B ARKFEFHEREEH

T565-0871 KEMLMEEL — 1 %1 #EE
A KRAFEFREMEN  BA HE HEE

T565-0871 WKHMILEREL -1

TEL 06-879-2578
FAX 06-879-2578
BHME (5 UYLRR 10 0F—HATONNS I LFIA
KRB Big WA —K RE
B2 KRARERFBREFHONNAL ¥
RIRAFEFE iR ok B sk

@Y SERR10F11H30H
B A S BRSO S P O R A A Y
B g =
T350-02 HERKFAHFPEE1 -1
TEL 0492-85-5511
FAX 0492-87-6657
(XEXIFAXTHBRBVWLE D)



(BIAE)
2 1 HHELICmEmhMh- T

moA B

b5 MEEIC2IHEANE > TETOE T, HATIRS D &4 H20HHE S PIE2000412
A3IHTEDY 2T, JOLSHAEBHHEOZEDY Hiz, bhbhizLEEsTH
£, LT 0HRICKALBERXHLEDVHIES V&S, $hbb, RTIR
b0, EEORATRNSHEXENTEEE D, FEORRICHVET, Z
Ol 3, BISEUE HIRERL, BHGHE AREER ADER TILE-—fi
B EHA FFNIZEDAB D EHA. 2RI COE I BEREARDMAETS
MOME D E T, PALINIORBAEEICRIMI SNZONbHETHD %
3. bL, WECEOEBI SN, FLVAMEE, SEO AR EE O
RIS ZOTREVAEBLNET, SOTOS T4 i3, BRSOk E
(EEEZXMVESIC, PPN LERO—-BELT, HAREKIERS VS EK
THD, TEHXH Lid, bPAbNLAHT, TNTOLONEBHE FTFL
NVOEEE) b5, TOREBEMNLT—oIcoihh, HEICKE FHLAL
BAG, AEXTVEEVIBBROKIESNEXETHNES, T1bb, L AK
MICAELOPRMERTEZ 575 518, BEOKHERE, BERESR RV
BB S, 2 RENEL, AMKORT Z2EHICHKIGT 5 X D T3S (MRA, LET,
MAX, MIRS, QRS, BICS, SE-5, 7#vyath-S75&) %M\ BMARTEICELL TV b
DrBbhEd, COBRBRBR, EFAGLTCREST, M- A5 - (E5RE-
IRNF-BEOELICLIEATESLOT, B, B4z ORANLAD DT
WET, bbhOFLL I 0L I BHEHKEL LNV AHENS, 21~ EIT T,
L0 —BOREEEHET, 2EAOREAN OO IER, IHEEBFEVLLE,
ENOELLEAEFONBESRBNLTOELVER-THVETOT, kAL
S BEROWELET,

Vol.15 No.3 (1998) 23—



(R RIS
ORRSEEERLSEICEIB 1N/ STXBBYOES

X E &

T R A B R AR AR o S
(19984 6 A21HZH)

Significance of panoramic radiography
in the diagnosis of jaw lesions

Takeshi OHBA, D.D.S.,D.M.Sec.

Department of Dental Radiology, Kyushu Dental College
(in final form June 21, 1998)

Abstract

The orthopantomograph, an apparatus for panoramic radiography of the jaws, was
introduced by Paatero in 1954. It has been widely used, not only in dentistry but also in
otorhinolaryngology, for the radiological diagnosis of jaw lesions. Many investigations have
been reported its usefulness for the radiological examination of jaw lesions.

The present report concerns the significance of the panoramic radiography in the diagnosis
of jaw lesions. Panoramic radiographs obtained from the clinical cases were reviewed in this
report. The value of the panoramic radiography in dental mass surveys, using a prototype
panoramic x - ray machine the PTM 2001 modified for photofluorography, is also introduced.

In 1995, the Japanese Ministry of Health Welfare began to examine the feasibility of
periodontal disease examinations as a routine check up for the elderly. The PTM 2001 offered
good possibilities with regard to periodontal examination of the elderly because of its low -
radiation, short time needed, and low cost.

This new panoramic radiography might be used for mass surveys or mass screenings of

periodontal disease in the future.
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The Technology in the Digital Holography ™ System
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Voxel has developed the Digital Holography ™ System that consists of three elements, the

Voxcam ®: holographic camera, the Voxbox ®: light box and Voxfilm ® media: holographic

film, which together enable a user to produce and examine Voxgram ® : true three-

dimensional medical image. In this system, a volumetric multiple - exposure hologram of MR

or CT data is automatically made and used for the creation of a copy hologram, an image

hologram to be observed on a Voxbox viewer in which the light source is a halogen lamp

instead of a laser light source. In this paper, the new medical holographic system is

introduced, and the technologies used here are discussed.
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Fig.1 The Digital Holography ™

VOXCAM = ,
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Standard 2-D Film

Convenhonal

2D Camera Light Box

System as it will be used in a typical radiology suite.

The Voxcam® and Voxbox® are analogous to conventional two - dimensional

cameras and light boxes.
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Fig.2 Schematic for making a volumetric multiple - exposure hologram of a MR or CT scan

(simplified). A hologram of the first slice is made, the projector moves a distance

corresponding to the gap between slices, a hologram of the second slice is

superimposed, and this is repeated for each slice in the examination.
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The reference beam projects directly onto the holographic film, whereas the object

beam diffusely reflects off the object and then onto the holographic film, creating

interference pattern.
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We describe a method for optimizing the membership functions (MSF’s) of fuzzy rules

using genetic algorithms (GA's) and apply this GA - based fuzzy reasoning to discriminate

heard diseases from echocardiograms. The method is to use Gaussian - distributed MSF's

obtained from texture features of the echocardiograms. The standard deviations of the MSF's

acting as parameters are optimized through training process using the GA. In the GA -based

training, a two - step fitness function for selection phase is employed in order to increase the

accuracy of the classification. The results of our experiments are very promising.
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To realize the data compression scheme for multi-valued images, each pixel value is
expressed with binary code. Several binary codes such as the natural binary code, folded
binary code and Gray code are widely known. In particular, Gray code where each pair of
adjacent codewords differ in one bit position, has the useful properties.

In this paper, Gray code is discussed in order to realize the adaptive data compression
algorithm. The most left bit of codeword represents whether the ammount of remaining bit is
the expression to its compliment in the mean of natural binary code or not. Along the same
way, succesive bit is also obtained. Therefor upper order bit has the information aboutthe
amplitude of the remaining lower order bits.

We derived the adaptive compression procedure based on above properties. Smulation
studies were carried out for girl image(SIDBA) and X -ray image to show the effectiveness of

our approach.
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for n:=N downto 1 do

begin
if fu >=T/2
then
begin
bs :=1;
foa:=T—Ff—1
end
else
b. :=0;
T:=T/2
end

(a) Encode Procedure

for n:=2 to N+1 do

begin
T:=T*2
if ba-1>=1
then
fai=T—fo1—1
else
far=Fr-
end

(b) Decode Procedure
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In order to detect esophageal cancers efficiently, we constructed a video input system
with a personal computer. The first, images of fluoroscopy are recorded on S-VHS video
tapes, and then these images are transferred to the computer for adding some image
processing techniques. This system could be applied to most of the routine x-ray TV systems.
It is true that fluoroscopic images of the x-ray TV are inferior to it's radiographic ones.
Ve studied how to improve the less quality fluoroscopic images to be equal to radiographic
images. For this purpose we used image processing techniques on pictures of the video
fluoroscopic image. As the result, it would be beneficial for detection of small pathologic
lesion. This trial was succeeded to improve the image quality and beneficial for detection
of a small cancer lesion in esophagus. Efficient use of the fluoroscopic image on video tape
and decrease of number of radiography at the examination will diminish the patient burden
because radiation dose at the radiography is higher than that of the fluoroscopy. We believe
our system will be widely used to the gastrointestinal examinations in near future.
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Table 1 The comparison of examination time and number of exposure

at esophagus examination in 18 cases

Examination time [sec]
No. | Age | Sex Fluoroscopic time Enhanced time Number of exposures
total| F | LPO[RPO [ total] F | LPO]|RPO]|| total| F | LPO | RPO |ltotal

1] 75 M 78 24 17 41 18 8 26 2 2 4
2] 69 F | 124 18 35 53 15 12 27 2 2 4
3] 55 F 85 i 25 32 4 18 22 3 2 5
4] 66 M| 124 17 24 19 60 9 16 15 40| 2 2 1 5
5] 74 F 81 31 6 37 21 3 24 2 1 1 4
6] 62 F | 145 41 21 62 18 15 33 4 4
7] 61 F 81 19 13 9 41 10 13 8 31 2 1 3
8] 55 F | 104 36 6 5 47 30 2 1 33 2 1 1 4
9] 24 F | 100 39 6 6 51 15 5 4 24 2 1 1 4
10| 54 F 94 26 8 15 49 9 6 10 25 2 1 1 4]
11| 62 F 68 21 7 35 17 7 T 31 2 1 1 4
12| 73 M 89| 22 9 11 42 5 2 7 14 2 1 1 4
13| 43 F 62 20 7 7 34 11 3 4 18 2 1 1 4
14 65 F 86 29 10 8 a7 12 3 4 19 2 1 1 4
15| 65 M| 117 49 5 54 38 4 42 2 1 1 4
16] 28 M 65 18 6 8 32 10 2 1 13 2 1 1 4
17| 48 F 96 24 5 5 34 11 1 12 2 1 1 4
18] 37 F | 138 54 13 8 75 45 3 48 3 2 1 6
AV.|] 564 965| 275 119] 99| 459] 166 66| 66] 268] 22 12| 07 42

o 14.7 238| 118 84| 50| 115] 107 52| 46 9.8

F :Frontal position
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ZEERELTEY, MlcAkERLICLE
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LPO: Left posterior oblique position

RPO: Right posterior oblique position
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Fig.1 Exposure timing of esophagography.

Vol.15 No.3 (1998)

=8.79 [MB]

E1id, 7L, 1 [B] =8 [bit], 1 [kB]
=1024 [B], 1 [MB] =1,024 [kB] TiHEL
1.
REEER362~138(F199%6.5) P TH S Z &b
5, 1REDLT— 5 BIZK545~1210(F15
850)MBY LB LIRS B, LAL | REN.
D O AERERMIZ12~48(FENPTHL I &0
5, ERICHER T — 7 EIZH105~420(FEE
240)MBT® %, bL, ¥F—F ANBIC1/6D7]
WEFEEMA B EK918~T0(FH40)MBE LB,
P> TRRBEUEHREELER L v AT L3
|, A=y F+NarFa—% (LIFPC) T
LEAMETE 3,

4.2 EF ANV RF LICHELRE
RABEMHTAIETAAN VAT LEMREST D

B, fPREVTREZZEICHL TV I ELER,

PITO&RMED b &L,

(1) —RBIcHREINTVAHMRLEFI T Y AT LY
HMRTE52 L

(2) TERHPEMTHEIL

(3) MIENBETHH L

) TTVr—va v E2EHETAT—IORD
FOHRBEETHH L

(5) BRENARETH B &

(6) BT ICH BT — I BBIHRTES L

4.3 MELLETHADYZFA
SEMEL 1. A7 L%Fig. 2IXRT, ZOV

A5 Lz, P C (Power Macintosh 7600/120

—163—



[Apple] )IZFE#E - &R+ — F(Power VIDEO
PCI [INTERWARE] )%%%# L, S-VHSE
FA L a—4#—(SV0-9500MD [SONY] )%
gEHwL, £=4— (PVM-14550M [SONY])
THEEEHET 2, ILICIDYRATLTIR, E
FADOES - HEA— F2ELPCADT—%
EnXBERR, 13TV T NI A LTITA S,

5. REEERENER

5.1 #&{L - RFEL I ORF
5.1.1 AikLER

REBRBEORITICEE LLVEEEZNSD,
BIRICAF LA-BEZHODLTLAREXHK
74 VLEROWTHRI L. REXHET 1 VAD
AAiciE, P C (Power Macintosh 8500/120

[Apple] YA ® R * ¥ + — (ScanTouch110
[Nikon] )it EBFRBWL = v F (AT-10
[Nikon] )2E&L, sV MLl TV 4
MEDZRER, ERLLVTERE (1, 2, 3,
4, 6, 8, 1 0(E#*/mm)) - BEFLLXNL
4B (5, 6, T, 8(bits/BEFE)) LEAT
HALKk. Hihid, BEETFILT) 57—
(PICTROGRAPHY3000 [FUJI] ) THHAK
WEIRI L 7. BIE ORFEFM IEMM 3 & (BEHR
BE, ARE, ARE)TITY, RE& (710
L) LHELT, QF -7 EZRNEFH O,
@EHMERIEDHOSNLL, OEHEOHLAD
Thici@vohsd, @HREGNDTMEED SN
5, OBEGNIHONMNRDONLD5BET

ﬁ')f:o

Personal Computer Video Board
Power Macintosh Power VIDEQ PCI
76007120 (Apple) (Interware)

< H Monitor

Digital Printer
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(Fujix)

HR Trinitron (Sony)

Video Recorder
SV0-9500MD (Sony)

Fig. 2 Machine components of video input system.
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5.1.2 # 2
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5.2 BRBOERY 1 X&HA
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BIEEXRRAZE (FZRI1 -DREE :
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522 # 3
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PCitAAahi-RER, BLUBERRBRE
Fig. 3 1o/, (a)idBE®, (b)I3ERE (K
B, (c)i3(b)PKi#z, (d)id(c)+ L NIHHIE,
(e)i3(d)+ b= (7)h—THIETH 3,
BES(a)EHEBLTASLE, (b)DEHRED
EH I +2TEV, LHL, SRBICESLEE
MmABZ Lk, HEEXZHRETES, (d).(e)
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AHcHENR OGNS, £, RETHOKRE

Table 2 Results of comparison with esophagus X - ray

Sampling level ( pixels/mm)
1 2 3 4 6 8 10
Quantization | 8 [ XX | X @) 0 ]| © |
level 7 X X | X A O O O ©
(bits/pixel) 6 XX | X A A O O | © |
5 [ x x| x X A O O O
© : No difference found
O : Substantially equivalent
A : Slight deterioration of image quality observed
X : Faint artifacts observed
X X : Obvious artifacts observed
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(d) (e) (f)

Fig.3 Theimages with video input system and processing images.

(a) Radiographic image

(b) Fluoroscopic image(original)

(¢) Fluoroscopic image(invert)

(d) (¢) with adjust levels

(e) (d) with adjust ( 7 )curves

(f) (e) with sharpen filters
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1. RS LUERKORRBAE

1.1 AL ER
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HHRBREOE{L%Fig. 5 1TRT. Fig.5 Lh&
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DIERIIEINT 5 LB,
B — B BE(60kV), LU EEHBHEE

Exposure dose rate [ (C/kg)/min |

Fig.
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10 y T " T T T
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Lucite thickness = 20cm
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+ 80kV
5_ =
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2 4

Tube current [ mA ]

Plot of the expoure dose rate as a
function of the tube current, for
various tube voltage (fluoroscopy
mode).

(a) (b) (c)

(e) (f)

Fig.4 Fluoroscopic images with time filters and sharpen filters
(a) Fluoroscopic images with adjust levels and ( 7 )curves (addition = 1 image)

(b) addition = 2 images
(c) addition = 4 images
(d) addition = 8 images
(e) (d) with sharpen filter

(f) (d) with sharpen edges filter
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Table 3 Result of compare exposure dose Radiography vs Fluorscopy

tube current exposure time current time exposure dose
(mA) (sec)| product (mA-s) (C/ke))
Radiography 60.00 0.05 3.00 4.09x10°
Fluoroscopy 0.50 6.00 3.00 388x10°
Radiography 60.00 0.10 6.00 8.39x10~°
Fluoroscopy 0.50 12.00 6.00 8.66%10™°

( Tube voltage : 60KV, |1 size : 10 inch, Field size: 15 X 15¢m”, Lucite thickness:20cm)
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Elimination of False - positive Candidates
by Dynamic Thresholding Technique
in an Automated Detection of Clustered Microcalcifications
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We have been developing a computer - aided diagnosis (CAD) system for detecting
clustered microcalcifications on digital mammograms. The purpose of this study is to revise
our detection algorithm in order to be able to eliminate false - positive candidates in case that
many false positives (FPs) are mis-detected in a mammogram. We devised a re - analysis
procedure using dynamic thresholding technique to the case with many FPs. The threshold
value was automatically determined by grey - level histogram analysis in a breast region and
some cluster features. The sensitivity of our revised algorithm was 91.0% with 0.63 false -
cluster detection par image (0.98 FP per image without this revision at the same sensitivity) in
our database of 268 mammograms, which demonstrates the effectiveness of our proposed

technique.
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Image Digitization

v

Extraction of Breast Region

v

Extraction of High-density Area

v

Contrast Correction

v

Signal Enhancement

v

Density Gradient Calculation

v

Triple-ring Filter Analysis

-

Variable-ring Filter Analysis

v

Feature Analysis

v

Analysis of Clustered Areas

v

Re-analysis

v

Annotated Clustered Microcalcifications

Fig. 1 Flowchart of our clustered
microcalcifications detection
system, in which re - analysis part
was newly developed.

Vol.15 No.3 (1998)

BiidgEEE X5 ENTERSA TV, £
LT, ERICHERLEZ OB T—FIcL T,
COMBIZBRIFICEIEL TV A7, BEBHEED
wnTaEEORREI, “LbiRoEE" LD
BikRERE, —HOERICHNIBELR NS
LORVAICHBLEEZI,

COLIICBEER M S AREFIFHEOD
AERTI, AEBEEE IR RTINS
alREtEDiH b, Fig. 2(a) DL H K104 AL ED
HEREERTAEG LD S, I 6IC, wHENK
75 ZAZBERICOVWTIR, —DIFRAJITRT
AMNAIKILBOEN DI, BEHE (RS
B) MESHEEINS I ENBL,

2T, Fig.2(a) D& Ii—HOERNS%
CopmERELTLEIBESICHLT, JEY
YT 4 VERIRTHREI W2 BERER" '
LRI TSRO OB v 5 A POREE
0L EWVEREELD SEBIICHIREL
THRHEEBOBFRIUELRTY, 75 A%
oA E VWS HEEERLI,

2.2 LEWMEDREE
— R OEE) 5% { OBBIEEHI RSN
BEOHHEE LEDHD L,
(1) LFEERHOREE A + 75 LAEHO T
Hb,
(2) =207 3 R ICRT 3B NAKILEDOH
ALIIW,
(3) 75 A5 DEHEMKELS HIESh B EEH
B,
D=-&,t5, 22T, Chox2EHELT,

~173-



Table 1 O & 5 3GRHERET 5. ZIT, FLIZBWTHNAKLEA 7 5 27{ELTVA
ranD s@Eorhaikik) i}, bhbhd R LT ERNOKTHSE'Y .,

Table 1 Three conditions for re - analysis procedure

(I) the number of detected clusters is more than 10.
(I1) the number of detected clusters consisting of 3 microcalcifications
is more than 4.

() average number of microcalcifications in the detected cluster area
is less than 5.

O

(a) (b) (e)

Fig.2 Anexample of a mammogram (a), in which many false positives (FPs) are mis -
detected.
(b) is an enlarged image of (a) in mammary gland region.

(c) is the same image as (a) with revised result, in which only one FP is left.
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IhoDRHEE, BEER M5 LORDOHE
BICE-T, KO LI ICHAEDES (Table 2),
Fig. 30 L & WMEAL D bIEREICH SEHROE
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Pl E20% k1S o5, 3REDHIB=2FXT%
it LB & I BT IB 1TV, 20%LL 140%
Kl o d =28k, 40%LL B oI —oLl ki

A

FREQUENCY

PIXEL VALUE

Fig.3 Density histogram for the image
shown in Fig. 2. A is a threshold
value employed for re - analysis

procedure.

fe LIsB & ICBRETIE AT L S IK&RET 5.
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Table2 Decision criteria of re - analysis

Percentage of low-density
pixels in histogram analysis

Number of satisfaction of the
condition in Table 1

1 2 3

less than 10 X X X

more than 10 ~ less than 20 X X O
more than 20 ~ less than 40 X @) O
more than 40 O @) @)

O : necessity of re-analysis

Vol.15 No.3 (1998)

: unnecessity of re-analysis
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Table 3 Adjustment value[%] of threshold

Average of malignancy

Number of satisfaction of the
condtion in Table 1
1(5%) 2(10%) 3(15%)

more than 75

more than 55 ~ less than 75 ( 5%) 10% 15%
more than 0 ~ less than 55 (10%) 15%

5% 10%  15%
20%

20%  25%

Fig.4 Anexampleimage (a) involving a

true cluster of microcalcifications
(shown by an arrow) with many
false positives and its revised
result (b) in which a true cluster
and only one FP are indicated.
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