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Memorial Lecture : 100 Years Cerebration for
Detection of Radium —Early Days of Medical
Use in Japan

Kazuo INAMOTO, M,D.,D.M.Sc.

Dept. Medical Physics, School of Allied Health Sciences,
Faculty of Medicine, Osaka University
1-7 Yamadaoka, Suita, Osaka 565 - 0871, Japan
(Received in final form, January 30, 1999)

Aftre the radium was detected by Maria & Pierre Curie in 1898, the first sample of radium
was imported to Japan by Prof. Aikitsu Tanakadate in 1903. The medical use of radium was
spread to various clinical fields at the beginning of 20th century in Japan. After the big radium
sample (5g) was installed at Cancer Institute Tokyo in 1934, radiation physics researches

using the radium were further developed.
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Distribution of Artery Pulsation in Cranial Ultrasonogram of Newborn
Baby with Intraventricular Hemorrhage

Masayuki FUKUZAWA, *Yoshiki KITSUNEZUKA,
*Soichi KODAMA and Masayoshi YAMADA

Department of Electronics and Information Science, Kyoto Institute of Technology
Matsugasaki, Sakyo-ku, Kyoto 606-8585, Japan
*Department of Pediatrics, Himeji Red Cross Hospital
5-30-1, Tatsuno-cho, Himeji, Hyogo 670-0032, Japan

(Received February 14, 1997, in final form, January 20, 1999)

Intraventricular hemorrhage, which is one of major causes of death of premature babies, has been studied
by comparison of conventional echo images with artery pulsation images obtained from a series of moving
echo images. It is observed in a number of images that artery pulsation is decreased in the region where a
clot of blood is, which can be identified as a high-density region in the echo image, and it is also decreased
in the other region. The observed results can be well explained by the facts that the region of blood clot is
not always coincided with the hemorrhage part and that the strength of blood flow is reflected in the artery
pulsation image while the existence of blood clot is only observed in the conventional echo image. It is thus
confirmed that the artery plusation image is useful to diagnose the intraventricular hemorrhage in premature

babies.

YR BES S B AL RMURABE AR T 651-1302 # iAL IR S FRRT 5-1-1
(Department of Pediatrics, Saiseikai Hyogo-Ken Hospital, 5-1-1, Fujiwaradai-nakamachi, Kita-ku, Kobe 651-1302, Japan)
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Table 1. Diagnosis results of intraventricular
hemorrhage for typical three babies
shown in this paper.

Case  Gestational age  Birth weight(g)  Grade*
K 30weeks 3days 1554 v
0} 28weeks 2days 1128 I
M 23weeks 4days 614 v

*Grade is determined by the Papile’s classification.
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Fig.1 Echo images of coronal sections: (a)l, (b)II, (c)IIL, (d)IV, (e)V, (HVI, (g)VII, and sagittal sections:
(W1, (HRII, (HRII, (k)LI, (HDLII measured on the 5th day after birth in the case of K. White
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Fig.2 Pulsation images of coronal sections: (a)l, (b)II, (c)III, (DIV, (e)V, (HVI, (g)VII, and sagittal
sections: (h)I, (i)RII, (j)RII, (k)LII ()LIII obtained in the case of K, corresponding to Fig.1.
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Fig.7 Echo images of the coronal V section

taken on (a)3rd day, (b)5th day, (c)7th Fig.8 Pulsation images of the coronal V sec-
day, (d)12th day, and (e)21st (‘]ay after tion taken on (a)3rd day, (b)5th day,
birth of K. White arrows indicate the (c)7th day, (d)12th day, and (e)21st day
hemorrhage region. after birth of K.
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Fig.9 Echo images of the sagittal RII section

768_

taken on (a)3rd day, (b)5th day, (c)7th
day, (d)12th day, and (e)21st day after
birth of K. White arrows indicate the
hemorrhage region.

Fig.10

Pulsation images of the sagittal RII sec-
tion taken on (a)3rd day, (b)Sth day,
(c)7th day, (d)12th day, and (e)21st day
after birth of K.
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Evaluation of Signal Detectability with Lung Nodular Reproduction
by ROC Analysis using Photographic Density
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We examined the effect that contrast and graininess of X -ray film/screen system had on

the detection of the faint nodular shadows which overlaps with ribs and mediastinum. To

evaluate the system, we adopted the receiver operating characteristic (ROC) analysis by the

continuously - distributed scale method which using photographic densities of the shadow

parts of chest X -rays as data. As a result, the detectability of the screen/film system for chest

radiography was significantly higter than that of the conventional system. The result also

agreed well with number of noise equivalent quata (NEQ(u)). Therefore, we conclude that this

evaluation method is more convenient than NEQ(u), and it seems to be an useful evaluation

method integrating contrast and graininess.

1.3C®IC

W, EMFEmO ) THE ZBHEE, BT
L plcamlteh, MEoRHERIRNKIC
BOWTRLEENEHELEL -TVWE, ZTO19,

—~T0—

WEORMERICET ARNOT Tu—FTHS
WS XEEEOEEH IO TH, ERLDZ
EEEOS VRSB XREENERIN TV S, £
OBERICCHATINEICELAT A AN R
5 Lkt e, 194F i AKASHN O



LW A TOMBERAY )=/ 74 VLY R
7L (MSEM Y A7 L) BRI, Tho
D v A7 LIINER, WIEHOES Mt 51
DOEWTAF I 2L ro%bb, E05XE
HEicBEWTEIFRI Y FFAMEFE2EVIE
#mAEbH-TWWE, 2L T, BENLERI Y -2/
T4 Wby AT LEHATHICH - EREICB

DRI EN, @iEmoRbiEr @ ELTHO,

IO & i, MTF(modulation

transfer function), 7 4 +— A7 P LIEED

MBI F— 7o shEREMfFohTVS " Y,

HWlamic b sERkOM/NMESOREITEL
T, BRIV =2/ T 4 VLAY AT LD Y

52 b ERRHESARE{EELTED, £LT,

Zh o o OEBERT IERROBUIME SO
EHEVWTERENEIL TH bOTREVEE
AohB Y, #0fd, le 0L RTEHE
HF£RAEL, HETHLEITERTATHD,
FEMNIHET 248N H B, BEDLIS, i
HERFOYIEN) T — 7 2K EVNEFHET 52—k
L THEEMET (number of noise
equivalent quanta : NEQ(u))?'% 5, Z®D5F
hikid, Bont-RI2)V—v /T4 VLY AT L
Oar b5 AN, HHE RIKEORHHERTY
BT —7 (BHEHR (Y3742 0),
MTF, 74 +—2ZXZ b)) ZRAVT, (%M
BHMOISTHRATE 5 XA TOR 8%
THHMEARH L THETEH0THB, Vo L
ml, CO=->0OBEHEETEME~ ICHELEZHN
I EAE SRV E VWA RIS S 5,
ARFE THA L 28 5EHE(S ik (continuously

Vol.16 No.2 (1999)

- distributed scale method) iZ & % ROC
(receiver operating characteristic) BEHT i3,
1990 IcMetz b ic & > THRESN/ATTY —
KRBT RLERIICHR LT — 7 &/
WTROCHHF 1T H5FiliE"” TH 5. [ERS
HOILDD % b>F— 7 Thhid, LENEHR
Th-Th, YENIHRTS > T HEMHETHE
ThH5IEHNHEINTVSY, HEDLIAY
ERERRE LcRERDEVY,
AHETIE, ROCHEHT GEFEHESEE, LT
Gl oMERENRE LI LLERAIE LT,
BERIGEW 7 7 ~ b AEHED SORESHREAT
F—rEL, BERORI )~ /T4 WLV R
7 L ORGP RERRARZE 10t 3 SRR HARIC DLW TEF
BT 2 LABNELTVWS, COFFEETI,
AP =2/ T4 IWLYATFLOAY RS AME
FREE O WA OEERTEFES L B REA HHE
f, WECFET S LA TJRELNB, £, K
FE LD T 24t A TR T B 7o Il # OYIERFFE
ENEQ(u) %k, H#, WitZiT-71-OTHAYE
THET 5.

2. EGREREKICOOT Y

ROCHHTiE IR, AOHEICK - THEBE TN
COEMICEET AL LENIIAETH S,
—REIC 5 BMIFEICL > THT I ) — 58T BaF
EREEENL MBI TVEY, TOHFET
BERICAT I —HEETO LFIREECR
RENZBEERC TS FHERE ISR
Lsdhidiofinge, #7573 —38ErEY
T -t O AT R T — 754 LB



EDOREN D ~1. THERRT DI, AT
I —538%E LIEVWTEENICHH L i ERT —
7 ZHVWTROCEIT 21T HikL LTRES
feON, EEHEEEETH S,

—RCROCHEHT (2, MEPICHEET HHUIG
GEEicdT 5 \ORIBEEEARET 2 H0TH 5,
HEEEREGR L, i onshiES T —
FouMBhEMNIESOELERHLT
ROCETT5b0TH B, ZOHETIR, &
T OFmMIERSmTHINLE, T OED
ANEFHRIEL LD, ZOEDQEAD P
FhBVEVWIFREL-TV S,

AERTE, ERARELECEELZEAL
EIZ>WTE—D RGO miE L @ E %
AEL, ADTF—2LLTHVWTWS, ZOBRKE
BIRREALIERIV—2/T 1 VLY AT LOK
REICE->TEHHL, 20BREBOLEITITZIE
Bahzs LTVWA0T, SEEHEEDT—%
ELTHAOETHELEEFEL OGNS,

F 7, #EEHEGEEETERANT— 70 FEE
DELBEREOKRKZIITL->T, TOFMHE
(E5 okt BT S, SEIOERTIEA
HF— s OEEEOEIREREOI L S A b
ERBEL, S (RERZE) IREREORHRME
ERMLTVWAEEZ oNAI:S, BEBEEZHL
e ROCH T TS OB EHE A4S L 723F
AiBONELMFTES, JOBMKSE, &
BRI 2R X MEHICE 1 2 BRHABRZE O
B REDFF (1= B L 72,

3. ERBSBSHLUEREE

LI ERARE

RO —=2/T 4 WL AT L (ERER &
A7 L) 12, HG-M2/UR-1 (EL AT+ AN
v A7 Lkt IFADY ZR7 L), XG-S/
SRES-C(a=n#tkX2tt, LUITEXYRFL4)
&, IR 27 LT&HAHR-4/Super HR -S30
(B AT 1 ANy AT LkREd, LITFRA Y
AFL), BLUHEEZRY ) — > LHEAT 1 L
LOEHEHEDOHR-4/Super HR-C30 (F
TAF s ANy AT LA 24, UTFCYRF
L) OEEEER W, ST 7 > b L dEERE
FHAHRPB-10- AR L, ERikEEYk
ELTHEETm, FE3.5mD7 5 RF v 78OF
BREM W, BEICHER Lo XRREREIIHRZ
WKXO0-1000L2, X#%E E#HZ8DRX -2903
HDT» 5, BBIFEL AT 1 A 27 LK
LHBHBREMCEPROS - SA{#ER L, HEE
fE1332.050.1°CT, MLEERSEIZ10000TH B,

3.2 RO CRTAAHOMERA E

Fig. 1 ICERICHOVL/REE 7 » >~ b LEE%E
Tt HRROKRELREL LPTLLEEINLL
BREEL-OE (LK) LIhELEL -
foirE (sl o _Ear (@HD) ~EEiikE
Ao L7, mEEEEE200em, FEE120kV THREEL
XEBERZY 9 F (7Y 9 FH8:1, 7Y v FE
404 /em) Z{ERAL, WHEO xHORTE
HEEA1.820.02L L 2R U TREZET- 120
1z, EBOZHTHEMROERMEESELL

ERERE M



LI L. CORKTIER L 2AH DGR
HOSHBER, BLTAHY AT LTOS,

AD,EX ¥ A7 LT0.55, C¥ A7 LT0.6THH,

hEHTiibs L #RA Y A5 AT0.7, AD, EX
Y AT LT0.75, Co AT LT0.85Th - 12,

3.3 ERREREDA

WS EEIC L AROCRIFO ANGEST—
7 (55 :8) £LT, ERKEEYEORED
fLEBELBENTETA 70Ty P A—F
(=A% : PDM-7) THRIEL. &l
EHEMIRRY v MEWOxm, 7Y 7R
10umT, 00ROBREMET—7ZMEL, Pl
HO500M %4 EM Lz, o, EMKOBERYE
E2EFERVEAEHI LT bE—HAIEERO ik
TRERMEL, ANMET—7 (ME:N) &L
8
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Correction for x - ray spectra measured with the CdZnTe detector

Satoshi MIYAJIMA, Sakon MORIMI, Masao MATSUMOTO,
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We used the Monte Carlo method to simulate the response of the CdZnTe detector for the
monoenergetic photons. The energy range of photons was from 10keV to 150keV. By using the
response function we corrected x-ray spectra with the stripping procedure. After the
correction, we compared the result with the corrected x - ray spectra obtained with the High -
Purity Ge detector (HPGe spectra).

We found that using the proper parameter for our simulation program, you would obtain
x-ray spectra close to the HPGe spectra. But we also found that the incomplete charge

collection was not evaluated in our simulation program.
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ERAS LA ¥~ BETELEREORHTBEIE, BTrLF-XREHLELE LERRICEETSH
3, BraAF-BTHRIEHERECSS. BEERGEO BRI XL F—(6~18MeV) THIL~5%
FORHBXEHEENG, ZOHBXEEI Ea—Ty F594757 4 (CRIZFIALT, (VEF
@raLF¥F-LEE&kT Y SR FEOMIE, QCREAVAETHEBHIFER(CR - Electrogram :
CR-EG)DEFRIEMIC>LWTRIT L, TR, EXRIFF AT BEFHRIALF-OLERE
EbicED LTz, £1-. CROBEAZZABZELRLF—ICLBEI Y TR POT(LAVNES L=t
CR-EGREHF Y I v 7277 r— s 0RIRSE TIRETE, BRIMCKEERTS ~ 1.

The field verification is very important in the high energy electron therapy as well as in the
high energy photon irradiation.

Bremsstrahlung X - rays, range from 1 to 5% of the total dosage, are produced in the high
energy electron irradiation with ordinary energy (6 to 18MeV). Using these bremsstrahlung
X -rays and a computed radiography system (abbreviated as CR hereafter), the following
were investigated;(1) the relationship between the electron energy and the image contrast and
(2) the clinical application of the CR -electrogram (abbreviated as CR - EG hereafter). The

image contrast decreased with an increase of electron energy. However, the difference in the

—80— [ i {5 1 o xS



contrast with the change of electron energy became smaller when proper reading latitude of

the CR was selected. Field trimming conditions in the CR - EGs and organs surrounding the

applicator were clearly defined. Our new method turned out to be very useful in clinical use.

Key words : Computed Radiography, Portal Image,

Electron therapy, Bremsstrahlung X -rays
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Fig. 5(a)

Fig.5(b)
Fig.5 Electron irradiation on right neck lymphnode (a)with a straight corn type applicator

and (b)with a standerd type applicator. (6MeV electron beam)
Left images are using A type gamma curve, and right images are using K type

gamma curve.
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Fig. 6 Electron irradiation on right neck lymphnode with a straight cone type applicator.

(9MeV electron beam)

Left image is using A type gamma cueve, and right image is using K type gamma

curve.
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applicator. (12MeV electronbeam)

Left image is using A type gamma cueve, and right image is using K type gamma

curve.

Vol.16 No.2 (1999)

_9?7



7 VED D80 (F1+ 3y 7Ly VBER
TI0" *?) THh-ote, COEBERBARRT S
CREOFA+ I 97 LV EOBBETRIZH
¥ % 5 %(0.5~4.0) O ¥l ic —FE VW EO LIE
HBELTWLWSEY, FCRT000i2H W TFIX mode
# % WIESEMI - AUTO mode T® L fHD:#RIZ
0.5, 1.0, 2.0, 3.0, 4.00 5 R TH 7=, 12
MeVTOCR -EGD L{#IX2.005E 4 TH 5 & ¥
W5, 0O &IidFig. 5~Fig. TOBRIKEE
TRIFLEREEBTVWAILTLDNS,

—H, T3A4= )V ER 7S5 LRIRICEVTH,

BHEEIET TV r—8RO2E—I7DER
FrSLEtiotz, SOXIRER M S LER
SEETI 2 B H AL LV, 2EBERE
THHERILVRER (ARR) £V, B
A3 EERLT 2HE3RVER (KREERE
2 LI# 2BV 5, Fig. 5~Fig. 705 L5
MikHiz, ABSFEERVAIETRHEEFLY 2
¥ 7 OBTP, FBURBELE OGERGE THEIC
I h T3,

ZO &S ICERHFHO AL SR IRKE O (LE
(BE TEH-EREEND - T, FLHTEFR
Bt oRSEFFEENOIiEE L5, FRHIHEEY X
FRHO & S S ETFRGHE TR, BUIcERLICX
BIEWL r B TU0~45GyBEEINTED, HHl
Ot R EEE L BH7— 2 FREN
WTH5, TOHXE (v BEEFLOBEB
BANEBELLD, DVLWTIHiGREEIC bREEE
&iEd,

BEDAAPM UL AR — FTG-40'" Tid, HBE
FLE b & CEMERETHET 5 120 FiEE,

“EREAICREZINIRESG (RIS =
To27574 TR TVWS) & 1 [EIRSICK
ZRE/BO EREICHEL TV S, BERIIGR
SHTIRE T ERENOZHTRET 5120,
HELERTREREIFVALL, RVATALT
Bohsgid | BRHICL3RBEGETH B10iE
HHOBRFEOHZ LEDVIEBRTH S,

LSkl e BEBOEBERERINS Z ENF
Hahs, COZLREFRBHICBVLTHERK
TH, AVATFLERVWAZ LT, ETHRER
RENVEREEETIEIE S o722 & RERKREIC
KEHRTHS.

5. #& £

AREOHERELITICHBBICE L0 5,

1. #5452 MILEO LR, EFH
IRALF-OLEREE bITHD LI, LIEEZKE
(BAETHLEIALF-ILBIV S AMOE
(kDS NE L 1512, 12MeVEB 4R E 10MV X ##
kB3 b3 A MIBBRETH -1,

2. iGRHERICL 2 CREBOFD MEIE L
[E2.00%8 L T\, AV (ARSE L
HAERHOVLLEBETHT 7 r— 72502480
F#HTE, BUOEHA (K, LEH Omickolid
HEFRAIIFERBT LN TEL, EHREL
TIh&{ B3R hoE 2ERRENTSEI LI
&0, BRENY I 7977 r— 2 ORI
BETIRTE, BRAICKEFATH -1,

6. M L3

TUER NS LAORTIC S W fZEE L

KR ER T M



EELEERET ¢ L AREGIHEHRICEN O LE
45

£ E Xk

1) ERiE— &HBE EREF, fh: B
SRia e Eir O 256 pp.127 - 129 (REEFIFH
H571996)

2) FHAREE - MR ERE R EE (16)
KGR <= 2 7L p.145 (HARE
wEdrEaRER S, 88 1998)

3) fEIRER, EEEE : Bt 23 pp.32-59
(1971)

4) ‘EMHZ, YR WREE - BB
3& 26 p.186(1970)

5) WHE=T%, HitbFFE, kMR fth -

H it #3E 46 p.1256 (1990)

6) FAKSLA, WHE=TE, HEGE - BB
5& 47 pp.627 - 629 (1991)

7) EE=T7#. AL HEE - BB
5k 48 pp.984 - 990 (1992)

8) MAANAAL - HEECEE 49 pp.T12-T19
(1993)

9) AL, FREGE - HAEESE 49 pp.8l1T-
824 (1993)

10) FUJI COMPUTED RADIOGRAPHY i
RIERRE pp.56-57 (EEEHE7 4 VLA
pelxth)

11) RN, (hikd, HF B, R - U
BRI B A AIQA (A APMAURRIGHE
ZELHEBTG40) pp.45-47 (1996)

Vol.16 No.2 (1999)



B¥ALEHEY KR A

a3V E2— 7 XBZWI(CAD)DBIR &4
FCADIZC CE T Lo, R ?
(1) E¥ -« BK#oHEME (3 Ea—51b) BEELED
(2) CADIZEGZHPCHBOEFEICE I IGL T »
(3) CADDESRRE HAFR
Computer As a Diagnostician ?
(4) CADICT&BZ &, TELUWIL
(5) i (km) DOCADEREALLDMN
(6) HaHEISicB 22K (82 OEHE
(7) CADIzxtd % u: B DRkl
(8) CAD & EERTZ ¥ D Competition
Second opinion, Third opinion® %4y
(9) CADODGHEER « (3 & fioDIHEE

BE iR RGN i R’

vRIZAb
LEBARFEFERETFENER B8
[E| 7 4 o B R B U R HEEET

(HsgEiIck 37 —=<(1)~BIc2>W\WT, &l
i BAE TFSICRIE R RE LK
(=&Y 5 LCADDEIR)

EHE&EHr 282k NH B
(F==ON=>W\T)

ARIEFERICENAUAE ®E (F1220) KelcbLWThHEshicy v R I LON
KA, HEEOXEHICBHOLEEDILDTT,

—100— EH i EEr st



(v vHE o L8N

SHEBIEH (CAD) DIRIK LR
Bl #E—Ep
BHEAE KPR LR LK
T464-8603 & &R TRIX AL

(19985115 14AZH)

Computer Aided Diagnosis
- State - of the- Art And Future Problem

Jun -ichiro TORIWAKI
Dept. of Information Engineering, Graduate School of Enigineering, Nagoya University

Furo - cho, Chikusa - ku, Nagoya, T464 -8603 Japan
(Received November 14, 1998)

x1 FRFLYERRSINLERN

1T FANESE )
() E¥ - BEOHEE (2E2—71b) &
ASCIE, 1998 O (& F i {1 i F 2 FRK 1 AEE D
2BV TiThNht:, TCADRIZETH#SL (2) CADIZE{ZMrPaMOLEFICE S HIBL
fo. f9K83) LETH L UvRIUTLICEITRE T

(3) CADDEFH & & HE

Computer As a Diagnostician ?

WwDHoF LEBRILDTHSE, YRV L
IZRIL-T, A2ELHVENITRT 9 HEORR]

: (4) CADICT& 3%, TEHLE

St NS R HrE s G)ﬁﬁ(?ﬁ)WMVMEAubmm

whe), EfASTEED, SEREMILCRBEL | ) paenmio by 2 oWmE G22) OBE
~XBEVIHETED ONIz, AREREITEEN | (1) ANz 3L 5O E
s LToFRICEL, 26ICH BN (8) CAD& [EEmaZ i Competition
EZRTEHLHICHBELLLOTH S, #TLL Second opinion, Third opinion® &7k
TRTORMELTROWELL, IFbapgEm (O CADORIE - BIRE MO

Vol.16 No.2 (1999) —101—



DTRIEWD, REMICEERTL2FRICOVTIE
FOFEALPIERT S, £/, EROMEHEIZ
BRI, 2 AOEENGEMT EICKHIZEE
TEEVIETH 1A, ANFEDLEZDOFES
DFEOHMOHATTONT WA, HTbh
DI H->TLahbLALVWEEBIOLT
<.

2 CADDEHLE

ChizE 1 OBRMB)ICHIET 5H HIAOM
HERYICHD LT 5,
9, T¥TQ,
@® C A D=Computer Aided Design Gk
D
LT 20N METH S, JHUCH-T, EH
IS5 CADI,
® C A D=Computer Aided (¥ 72| Assisted)
Diagnosis (G ZIESHED

LT EOMNmBARTRIEVNEEZS, ek
27EHELT,
@®C A S =Computer Aided / Assisted Surgery
@ C AR = Computer Aided / Assisted Radiology
»H 5,

S LT, FBHIROLICEATL S,
FCAD (L) : ZFIcBLT, TORHKO
aVE 2 ERELBEE b L EESET
N, &< IcZEORICRAERONE, BLU,
FhrozEiciETs7o0€RcarEx—7
AfEICHWA, 1, 3 Ea—YTHLT
BTELVREOEMLERT S, JvE2 -7
#Wr (computer diagnosis) WA FELEEF

—102—

ELES%RTHLOATWVS" )

AE2—7OFEVHRELDORHFTRECE
Vg5, WA, EfREHEICEITSCADTH,
O &S IEEAD 3 ¥ 2 — 7 FIAN IR A,
BpiciiMEHRLTVS (B1).

(WA A=—vvioTotR, FlZIECTIRED
HAGITH 5,

(2) X#%0 LTHETREBEOT—F 7.
FlAA Y B9 LDTEYSLCAD
(3) ZEH O EROTH LR

(4) BWHEEE (ANBEHRICHET 24l O,
B IC 13 2 O alRERE D BT RE O FHE & 7R, Bl
izt o LB ET.

(5) BEDAKOHE - BEEOATHRIL. #IAE
ko LARE S 27 L, E. CASIZE
ZLDFIRHZY V",

“D =diagnosis” &WASEIZI AL Fid
D(2), b L RWVBLEEZHTH D, LarL,
G)dE T ArF—a LET(2), (4) LM
DRy — L REEREN EDhTVWA T &, BED
RO D v 2 — FELUICIIAR AR SR Y
NTHBEZE, BENSCADDO—HEIZHIF S,
()id, CADDERDT 4 ¥ 7 VILEBIZX-T
LAEBRLEBLWIEEELSLLE, CLAERME
BOCADDOLERHED | > ThHh->THIEHT
W3,

¥/, CADOERLEBEELFHTEZS3
YEa— FORENPERLALTRE(ED-T
{3, kT I&¥icbnT) LLIHIFHEAN
1DREDEHTH S, HlAE, 3vE2—57
57 4 9 7 ADHAHEZ IS - BRI I3 EEED

B I A R 2 S



(5) Pk DEEELNRFE S AT LBE{EZLS
hish-t, 5kbaIVE2—IORETCAD
DRV —EFTELR+AELAND,
mobile computing, virtual/mixed reality,
wearable computer, S £l £ 0 & 5 I alfEHEE
HHTVSEY,

Ft, T¥OCADHLEDHT EEDOLWIhIZL
ThH, avEa—73HEE (V=) THA, C
ADZDHO LY —LTH S, BREZTOhEE-
THEIUDEXITE-T, BHTHAIE (BAFE
HUNSZAE, BOHTE-THHA5), 2D
& dikE, BLT, BRI ()RS B,

18 {%:

2 E¥-EmoE#HE (3YE1-%
1t) DTt

A TIRER() ISV THRITT 5.
ZOHRMICEALTIR, Fo2008%fERHLI
W, 0 1 EBHIZ, AL & TavEa—7
) BEZETREYL, E0HZLETHE, B2,
HEbiz4d' L b2 $ibb, ADMTA
ERECTHLEVLI I EEEKRLEY, VWA
THb,

3.1 gk vEa—%14t

DckiraEEEEVWHIEREI E -4
%, H50iE, HHEAGROEHREVHVWSLEE,

RO Z 2
GRS

BIFE Y L
T

8] %5

ARG R

Fig. 1 Computer aided diagnosis of medical images

Vol.16 No.2 (1999)

- 103—



Fhiz, 20270 REAFONAL LICE
TTalEE2EN%TIEBMROL, FIZE, X
BEEEADLIZEE AN ASTICERZE
E T TRENIHTS B, EVH &M}, &
L{ LoEwcoa#iitohs. LML, X#
o REERONIRELS DI TZIICT—
PEOG T EGELNTE I LRBHO T oL R
2EEZAMELTVE DI TIREGVY, Al
Fa—2ick->Tisahisib L VEERICES
ABVTH~AEEVWE WS ENRTHE, HYOH
PHEENRATFEEME, Tbb, THEMEE
htz) LVHIFVHET S, COEX, LI
HLEORMWFELX I Ea—7DRITLTVWS
WA EEFRDLTH, ANBERESZoNTE
hicd 22WcEET 5 TOLMBIENT
Ea—7THITENZEER SV, Fallld8k
AEXFBIHIZ, RO LS ICERSRILEED HiE)
{bAAA 7o Rk L TiE, HE2ELD
CLAHEBIEZN (Computer Aided
Diagnosis CAD) L WHFEEHVE I L%
(E->TETWA, LHL, EBRICREEICLT
OtREI 2 —FTETTEILIBIEEAL
EZohiiuniw, 2oEREEEbhAHiHO
BHT o A0S HEEL NI E2—7TE
frehTuonid, T¥ETRESZHEIVLIFL
HbEhE LB L EATICHVW O hTWLS,
A, avEa—J Itk ANMETREORNOE
WXBREHEENMIDDUETHRATE S L H
SICRHBZHLE S SELHVL ATV S,
avEa—7{bid, XF#dD, EOX DL
ThbEhExIE2—FTiTAE TavEa—9%

—104—

{t) TH5. PlAE, EEOFFHOFHIE (r#E
&) b, FhMa E2—FEDOF 4 D H VAL
BTEFahsiiold, (KALEO) 3
Fa—#2{tThH3, ERic3 ELOBZKOT ot
AOHELba v E2—7ELICETELVLH S,
blLERTELEFTNE IV E2—5{kD | T
H5HH, K&litsfuid, CADTRESHD N
W EWSMENRI L —-7{baNbETHS,
FTHbb, CADO KK - RED 2 ~
Fa—#%{tThsd, TOHaEa—73EHE
WISELCADEL R EALRIZETHEDATVL S,

3.2 3 vEa—%{LRBEELEN

I Ea—2{ETRIbNLE TIRIESHVI &
2, Th¥BEMNE S HTRIECT, LA, &
IO NEINTH S, RIEiTHE~ZL DI, 3
YEa—gbEThEHAWkarvEa—7{E0S
BiEb, METH3. -T, ThAKKOHM
I2& s TR S s hhERThIEE L,
CAEBTHYERL bORTEVLAO G, EEAE
T LANEETH S,

ZIT,(CAD)% LELOEK%TIEA THMH:
ZhEE L THL 9,

FTE2ICCADOFIHTHIFEIN SR ED
if3, SHEE LABERSHIIEHIBHETEST
HAHIN, wEThEELHFLVERNTTL S
et b B, MAOHKI bHSH—MIcT
it A v b EMATEL,

| OF LUEBICBL Tk afkEtk iz BIATH A
9. LHL, THhETIEAN, LDDIBILE
BiASR SN/ E A THARICH B RERMT



2 ERPEICSIIHEBIELE
(CAD) 0%
[1] HLUWEHORG
ERITR, 2¥BE, F¥Y T LOFA, @
HoE, SRZEoRE, 3XTBhOFH
(2] W) L
FLUVEEORA, BERKE - LEWE L, i
OENE L
[3] EEfHO & 188
A7 Y —= o rHlh, BELPTVER R
Dt
(4] BWraRTE — 37 - &
— e — A1
— 3R
(5] Wigsr— & ~—AMFR
WA, © A7 LBI% - GEEAL. EBHEH
(6] ¥ A7 LYEHERFM, SR

TIT->TOWEHERICBEL T, £0M% (B5R169,
FHHE) A4S ETHMEBEbh TV tFRIC
bFrLvafedE L Twa Zdidb - EFEHE
nTEW, FIAE, ERLEY T L0 I8
LOFAXTWEN 12D TH, 1ZEAEHND
miz Liced v T UEHE~NE 2 ENOHEICIL S
HbLhliw, 295 LTHAROIERONEH
FRHHOLRELICTESTHA D, IR
OfRREELEh I AFKORIRE L6 L, @
BOZEOVHAEKE (EZ B 0JHEEEHD T
Wa, 2O THLWEROEG) ARLIEROIEEO
FTRTICHLNB,

(3]0 EMOFHOBRICE VT, Eig2H
ICH 5, L OREUEBREOBIEDN, FHENciE

Vol.16 No.2 (1999)

s h#OE LTHEBRIREUEEE L.

[4)DZWREICREL TR, CADYZ7 LD
7 L GHE O hTEMO BRI — R BT S
n, FFExh, MEN-ZEINE I LNBRX
hTWa, 51, HRHFECBLT MHEROE
B BRI &V HMBNEO LRI AR E
D, RENRHEHTVE, hoRSEROER
ZHEREOMFEICEVWTEH ST 5 I LA n
B e

[5]DERT — 7 X— AL Tid, BoEAE
&S, W2hDFEL&bL{BTods b
TCADHEROERF— 7 X—RH2L 61T
Bovrornin - 2gCTHRTHHKITEWT
F4 VY NEGHFIRATES LI IS >TERY
TN ZHIREMOZEEREA b AR T &
3THAHL, LLA, FREBEBEAOT—FN—
ADVERREFIRD TS 5,

(61D A5 LFHEIC>WTIE, HAEOFEMIZ
CADYRAFLIZBLWTRI{ BRI LOTHY,
FHAEMOZE & T 57201 bikx OFF
OFjikiw, MMl avEa—% 227 LOGFHEE
WL, REDHRERST I LICEEH 'Y

KETTRERIEZRT LIiC, avEa—71L,
H5VWIICADOEMME B4 B TRAD ShD
260, TTICERICEDhTVLSHDbH 5,

4 CAD®E&EH

LiLOEELEMNT HERT, llonDFET
MRIIBG5) JEERL22H5EECADY
AT LOFIZEWL 29T 5,

—105—



(1) MR EEHHEEE  MRRAEEA DR
&h S HEROBMEkEmE LT 6 HICaM, M
HicBEEAShidel L THEE { BERICHET
5, REDMEEEHINCITY 'Y, FERORE
MOYEERICES X THIMNICITY THBNE
LE) THH. WABRKITVERKRIZESL,
ERICtIhTVWS, TEAMOZHE ORI
HIEFHERHT 2 L VLI EKTIE (27 £0b
OTERLVA, REAFEMOHKFO—&F% 3
Fa—#{tlzbD&ELTCADY R T LD
LeItiRAhohL S,

(2) LEHOCAD LEREFOZEO i

K#:
I D :51954525

RN AFAH: 59 ¥
168 cm 59 kg mnlg
1

HWE R

B

AR 84 bpm
PRI 150 ms

QRS T8 ms

uT/QTc MRS 350/ 391 ms
P/QRS/THE 58/ 36/ 49 °
RVS/SVIdl 1.52/2.72 aV

RVS+SVI#l 4.24 mv
1100 #4841

1068 JEAMTEAR
9130 = borderline ECG =+

0903 BAWFETmMH  mARK - me - H6m - EWEL
FomECINEEL. MERORMAELTIHLEY,

Hospmoide

EIMMETE RO BOREFAe®TY. KIE

avEa—g{kah, ERoREZHICFIAIN
TwW3, B2ictihoflzrd, TEERTER
D1, EMOWEZHHETT) O 4 2 D
WTWAZ Ehbhd, £ OWKRETIREE
oiEEH,NITORS (A3). LML, TOCADD
HiAi, BEMCOEROZEICIEE - TLWEL
EEOEE IS, LEERMOZEICHV 2154
LLTHAICBRI-TWA L EbN A,

By = vETSSLEWICBITAT—F T <
ESSLICBVWTHADHEEEREDOYE 28X
L, =—7 %217 5 BiEIRSu KI5 HERER) b
RN, 27— I T—EOREERIT

19984 108 6H F Wi 10852857

10 sm/mV 25 mm/s Average

e
f—\/‘\’_\

Vi1

Rhytha(11}

g

10 am/mV 12.5 ma/s filter:100 Hz

| | | ! i I | 1} | | I

Fig. 2 Computer aided diagnosis (computer diagnosis) of ECG
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