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Human Bodies as Media and Their CG Representation

Takao Kurokawa
Department of Electronics and Information Science, Faculty of
Engineering and Design, Kyoto Institute of Technology
Matsugasaki, Sakyo - ku, Kyoto 606, Japan

Human bodies work as important media for communication between humans and between

humans and machines. Especially nonverbal messages by means of the human body convey

more information than verbal ones, and besides, they have functions to control dialogues.

Computer graphics (CG) representation of human bodies are, therefore, indispensable in

order to make network - mediated communication and communication with computers natural

to participants. In this paper types of CG representation of the human body is classified into

four categories; 1) precise representation of human body shape, 2) human body representation

as communication media, 3) human body representation as feedback information for human

interface, and 4) multivariate data repersentation using human body appearance. The former

three types are described by using examples.

-90— EHE&
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The purpose of this work presents a method of subjective evaluation for radiographs of RMI -
Breast Phantom [Model 156] by using the fuzzy measure model. Furthermore, we also

examied the Quality Control (QC) method by using the standard value based on the
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mammography guideline. For this purpose, a fuzzy measure model which is one of fuzzy
theory and a fuzzy integral applying the fuzzy measure were adopted.

We produced three breast phantom radiographs from each of the three screen-film systems
respectively, and carried out an examination by eight observers. The observers evaluated the
limit of sight for each sham shadow,and gave an evaluation value on the basis of the method of
score summation. With the total score average (the average of evaluation value for image
quality factor) and the fuzzy measure allocated for each image quality factor, the fuzzy
integral is calculated to determine the total evaluation value (fuzzy integral value) of breast
phantom radiographs. Fuzzy measure was determined as the contribution ratio of the image
quality factor regarding the precision of the breast radiograph by film readers. It was
concluded that evaluation of image quality for breast phantom radiographs by using the fuzzy

measure based on the fuzzy measure model and its fuzzy integral became possible, and a

method for QC was proposed.
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T032 4 Sizes of Test Object in
i l IMAGING INSERT ! Mammographic Phantom
Imaging Insert
450
38 Object No. Size(mm)* Material

Fibril 1 1.56 nylon fiber
T 2 1.12
/ 000000 30089
‘/' '\\ // ‘\\ 4 075
5 0.54
1 2 3 ? 6 0.40

e . . .| Seeck 7 054 ALO,

// \\ . ’ 8 040
5 6 7 O 9 032
: 10 0.24
’ 11 016

L. . o Mass 12 2.00  nylon fiber
9 10 11 12 13 1.00
14 075
& @ @ @ 15 0.50
13 14 15 16 16 0.25

Fig. 1 Front and cross sectional view of the RMI - Breast phantom(Model 156)
*Fibril and Speck : diameter of the test object
Mass : Thickness of the test object
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Table 1 Score averages of observer,and total score averages

Observer( Radiologicai technologist)

Screen / film system A B e D E F G g Total score average
(F) 583 530 58 553 513 527 460 5.63 5.39
UM MAMMO FINE / UM-MA (S) 427 457 420 487 417 337 373 343 4.08
(M) 483 510 513 510 4.60 440 433 453 4.75
(F) 590 4.83 557 493 463 557 487 5.17 5.18
Min-R/MRM (S) 420 420 4.13 453 3.67 337 3.60 333 3.88
(M) 450 4.17 450 417 423 433 423 427 4.30
(F) 5.03 520 553 547 443 510 460 517 5.07
Min-R medium / MRM (S) 3.50 4.13 413 4.17 3.63 350 353 333 374
(M) 447 413 450 410 417 423 420 423 4.25
(F) : Fibrl  (S) : Speck (M) : Mass

Table 2 Fuzzy numerical integration of breast phantom radiographs,

and those normalized evaluation ratios.

Screen / film systems

Fuzzy numerical integration

Normalized evaluation ratio

UM MAMMO FINE / UM-MA 4.75
Min-R / MRM 4.40
Min-R medium / MRM 4.31

0.779
0.721
0.707

Bont, BATHEME (7 7 VA RAHE. B&

URATHERTH B, CZT—HlE LT, B
FfED o R A FFMEAE R 2T EBIRICOVLT,
UNFZ%Flic B EHAT S, Fig. 256V T, 3
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E. 4758 F TOMMICIE. BREBEOFEHNS
FHTVWAEOT, 4.758h 54.08R%E L5 E,

FhicgiREE L BREEOEE 7 7 VA HIE
(0.8) %1 5. MEIC4.T58055.39RF TH
SIRERIZFTH B0 S, BRRICELSIWE

0.64 IR D 7 7 U1 BIEE(0.2) T 5.
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(5.39- 47S)>fm(F) 0.64>%02=0.13
\\\_l (4.75 —4.08) x m(F, M) =0.67x08=0.54
7////// )

Total evaluation value (average)

408)([11(FSM 4()8><]0 4.08
. \\ \\ _
m(F) 02 mM)=05 m(S)=03

Fuzzy measure
Fig. 2 Illustration of the method of
calculation for fuzzy integral on a UM
MAMMO FINE/UM - MA
Tatal evaluation value
Fibril:5.39 Speck:4.08 Mass:4.75
Fuzzy numerical integration on a UM
MAMMO FINE/UM - MA
=4.08+0.54+0.13=4.75
Normalized evaluation ratio on a UM
MAMMO FINE/UM - MA
=4.75/6.10=0.779
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Table3 The mAs values used to produce the
breast phantom radiographs and relative speeds.

Screen / Film system mAs value Relative speed
UM MAMMO FINE / UM-MA 36 133
Min-R / MRM 48 100
Min-R medium / MRM 30 160

ZLTEhThOHETE SO REEDH4.75
(=4.08+0.54+0.13) 237 7 U 1/ B O ¥MEHE
[T, ch%sZITid, BLEFHEEE LTWVWS,
i, SEEVBRESAETEE LI LEZDT 7 VA

HMaEbERRICKRD 5 L6107 ON S, £-T,

C O SEHEEIC T AR ETFMEL OIS TH
L {EAFFME0.779(=4.75/6.10) bFE TR L
2o

Fig. 3/3Table 1 &£ Table2 2R L7-bDT
b3, BEFEHRTANE., UMFKIZ0.779TH
bBULWHEERL, 2PVWTMRZDO0.721,

MRmZD0.707EHEVTVW BN, COHmEDOE
2ENTH B, £/:Tabled 3. —EOEHEE
OREMEREZBIDICELmAsfEL . MRE
EEAE100) & Lic & 20BN Y 27 LRE
ZRLI-bOTHB. MRRICX LT, UM%,
L.3f5, MRm%RZZ1.EOREEAF -TVEI L
hhd,

4, £ =
T OLREE, FOT7 > OARBEERVE
77 VA DIk AR EERFME T, BERAEE

UM MAMMO FINE / UM-MA

Min R/ MRM

[] ™in R medium / MRM

17

0.9

0.8

Total score average

0.7

0.6
0.5
0.4

0.37

Normalized evaluation ratio

0.2

0.1

7 Tl

Fibril Speck
Fig. 3 Bar graphs showing the total score averages and normalized evaluation ratios.
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Fig. 4 Plots of normalized evaluation values
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5. # X
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Table4 Combinations of piece number on the basisi of the standard value,

and those fuzzy numerical integrations and normalized evaluation ratios.

Piece Fuzzy  Normalized Picce Fuzzy  Normalized| Piece Fuzzy  Normalized

number numerical  evaluation number numerical evaluation number numerical  evaluation
(Fibril, Speck, Mass) _integration ratio (Fibril, Speck, Mass) _intcgration ratio (Fibril, Speck, Mass) _integration ratio
3 2 2 23 0.377 5 4 2 29 0.475 3 3 4 3.6 0.590
3 3 2 2.4 0.393 3 3 3 3.1 0.508 5 4 3 3.6 0.590
4 2 2 25 0.410 4 2 3 31 0.508 4 2 4 37 0.607
4 3 2 26 0.426 4 3 3 33 0.541 4 3 4 39 0.639
3 4 2 27 0.443 5 2 3 33 0.541 5 2 4 39 0.639
4 4 2 27 0.443 3 2 4 34 0.557 3 4 4 4.0 0.656
5 2 2 27 0.443 3 4 3 34 0.557 4 4 4 4.1 0.672
5 3 2 28 0.459 4 4 3 34 0.557 5 3 4 4.1 0.672
3 2 3 2.9 0.475 5 3 3 3.5 0.574 5 4 4 43 0.705

l:' . Standard value

=1J4=
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Basic Study on the Measurement of Wiener Spectra
— Standard Density —
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31 -1 Misumido, Tomita, Kohriyama, Fukusima, Japan
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Theoretical and experimentally investigations on the physical quantity for measuring the
Wiener spectra and the standard density of film were performed .

Both the density and its transmittance are used for the measurement of Wiener spectra. The
density, generally used, has some problem that calculation of its arithmetic mean can not be
made and that it depends on the aperture size. The fluctuation of the density depends on the
avarage density. On the other hand, the transmittance is more suitable than the density as the
physical quantity for the measurment of very small area of film. At the density 0.3, the
fluctuation of the transmittance becomes the maximum in any type of films.

It is reasonable that, for the measurement Wiener spectra, the density of film is standardized

to be 0.3(transmittance is 0.5) and its transmittance is used as the physical quantity.
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Table 1 Materials and Equipments

Film -Kodak DF-57
Developer :Konika Acedol
Fixer :Konika Acefix

:Konika PDN-5A
‘Micro Science ADM-1498BPC
:PC9801 RA  CBASIC

Nicro Densitometer
A/D Converter
Computer
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The DICOM standard is about to be in wide use. The authors have completed development of

the software,“GAZO NO TATSUJIN™(expert of Images for DICOM)" set on the DICOM

standard, which runs on PC,a universal apparatus. This paper describes the outline of the

DICOM standard which is required to develop the software. It also describes the introduction
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of CTN which is a software kit to grasp the DICOM standard, the concept of the software,some

problems and their solutions in using the software, and summary, in this order.

The DICOM standard is expected to be further developed to form a core element of PACS.

This paper is announced to serve as a foothold toward further development of DICOM.
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This paper presents a method for automated classification of cardiomyopathies in ultrasonic
heart(echocardiographic) images using genetic algorithms(GA). The model of this GA -
based classifier is built with reference to a neural network (NN). The proposed system is
composed of an addition part and a non - linear processing part. The performance of the GA -
based classifier is compared to that of a decision - theoretic(DT) classifier and a NN classifier.
Our preliminary results show that the performance of the proposed GA -based classifier is
comparable to that of the DT classifier but slightly poorer than that of the NN classifier.

K ey words:image processing, genetic algorithms, feature extraction, echocardiomyopathygram

1. EAHE REIBAEHOLIVLHETH 5, —4. X

OB B O 2 W I I MRIEHS 2 I ) B 22k,
HEEEREBRVIZ2HESEYH 5.
HERDEECL 3 0BRBOZHEICR, FE
BT LEOHAELTRIHD Y T T A LIZHA
TEZEVSFENDEY, o, B OBHTE
OhTREBENBHETSH . L L, EBROER
Hic B\ TLREEED 5 - REOHIKTIIEE
BEAOEEPERIKELTED, TOHKOE
Bk TH 5, £OLINEHRKIcBVWTIY
Ea— 7 AHVWEGETIC L DB o/
(E20ER) & LTRMICIRY 53X mBH v
27 LOMREIZ, BEERO S Y FERDSE
AEHRICBVLWTHHEATH S Vo

F¥E O IEEFRERICHB T AIREIB LUEX
RILERAEA T RIC, HHEERMIcET 5217
1) v FEEBEE =2 —F Wk v b7 — 7 (Neural
Network:NN )%\ -2 X » 2 7 LOHE
EF-TERCY, LHER. RERHOCRED
RETH 3", hikE.LHE (Dilated
Cardiomyopathy:DCM) 4. (OHREOILA (4
FARBLIIERHOEE S ) 2#FEL, R

Vol.13 No.3 (1996)

%) s i fiE (Hypertrophic Cardiomyopathy:
HCM) i3, FEFROLEZREKDOLHIETS 5.
SEE RO —27Y v FERE=2—-FVFxy
b7 —ickEX, BolEfo A ERREE L THEE
IhTVWBERENT NV ITY X L (Genetic
Algorithm:GA)Z B W/ ¥ FEOMREETL.
EROFEEHET B,

2. REM7ZNLITUXA

2.1 REH7ZLITY TLOHE

Za—35 N3y b7 =251 DO@EEOHER
OHHAETHFNCERLLSILTEHOTHD
DIt BEMT LT XLZEROEEDE
{LoBIE%E THENICHERIT S bOTHS' 'Y,
HARICELWTEREICEIETE 54EMI3FR L.
—iIc AR ZR D ETIC oW TEASAHOR
EAOBCENELETAE VDTV, HICR
BIc TG TE L VWAERKRBEICED LTV,
IHGADEAN GBS TH 5. GARBRE
ROFEATHENICERET S LICLDEZA o0
t-RIRED Bl A KD A FiETH 5. MOFERE

—133—



ELTIR, ChET=a— F VEPAEEEIRL
WETEELODFENMREINTELN, Tho
OFEOE  FEFIMICHERERT S, Jhucx
LGARBIEFIRNCRROBERETT S 1oO RO FE
TREASGNEVEALEBICRERL Z LATE
%,
GAREEHFLLVEMAHTH D, £ORAO
OEEHIRAREC, RETFIE. Ay va—-VY 7
e, HEERERE, FARELEE {0
FAOIEHMBFTES' " 'Y, GADHERILE
~OIEHF & L TE®OE T, BERESDT T
V= b=y Fr7rEff@iGahTVS' 'Y,

22 MG T INTYZLERWVCYZRFA

2 UE2— 7 TEBOMINET L&, EBf%E
EEANTZHEL. BEfh) SROIFHFHEEA
NT2HELDDICKRITE 5, BIEDAHET
REGOEEEPHE TG RICELEER
F97-0, AR TIERERD Sflit Loz
ANET B A7 L(Fig. 1)24E%ET 5,

Input

" Wi NoqjlineaI_Processing part

LB

e .

| —=0utput
B )

X3 —\ =

W T

- Addition part
X4 —— ——

Fig. 1 Our sysytem based on genetic algorithms.
2O AT LIZMER & FERI IR S BAk
xh3, WOOANX ~XIFEETH 3,

Wi ~W. BHEET. ANX ~X 3HEEW,

—134—

~Wisk > TEAFF B TORTMER~AS
aha, MEFTREANOEALE SH, RO
FEQEMEBRAADEI NS, R A~DA
AXBRO L H 12185,

X=% (X, W] (1

BN TIRFig. 2 ISR T & 9 HFREI

Output

[j - ];PU t

Fig. 2 The nonlinear function used in our
sysytem.
BlE @S CLick b, HAEA0~4DRIO ¥
ExLadkr129 5, Fig. 2 DFEA¥EHATE
FERDL S5,
X
out=2 [1+tanh(— )] (2
Lo
1280, po BHEMOBEZERDEERTH 5.

3.8 #

3.1 BEHER

ARETERALEGIZ. BHFEDHEE
SSH-160A(EZ)ERWTHEM L. HRLE
bS5 Y AF 24 —I122.5MHzTH Y, EZFED
KMo To—-TTHb, REIERWEBE—F
LI —REERW, EFIIZIEF186]. Lk
RULFHAEL3H. AERBLLARAEGHI TEET3THITH
%, Ffe, BiEFlIZH SHUBHEMICE D, IEH,

B E S M



DCMB L UHCMD FhhicaBahTHE D,

1 Filic > 3R & SRR O BN H 5.
EEBRIEFATY v 5 —TP-8T00(HZ)%H
WTLTRILEHD b ETHALK, itk
THE-EBEEA A — Y ZXF ¥+ GT-6000
(EPSON)A2HWT 2 Y E a— 7 Il RAAT
DA ERIIH. BE HIC256HEE T
Fii>EETATH 5,

.2 EHROERL

AR T RILRAY. IREAREO 2 iOERZE
ZOF THRNEAES. SRLT | O ESHE
&2 ER L THIRIETT - oo MERIFESH S
HEg. EHEEE L CEERD 3 EEE/FK
LTHBhc@m L Vb, SERERETOF
ETERELBEVERATR Lo mB L G722
B L1z, MBS & 13, F—ERO 2
WO BE & (FRRA, IREAL) O [EALE O Bk
CEHL. MEOBWAEH HEFEOME L L1
EETHD, 2HOER (xy)Eg(x,y)DME
MR E & (x,y)RIKRXD L H 2L B,

a(x,y)=max [f(xy), 8(x.y)] 3)
Fig. 3 IcABFZA TER L 2B | #lETRT,

4. BERFHHEOHL
LEIGEREN T VT ) X LER W SRS
25 LOBARETV., MEROFE" &OHEZER
Bz, FD1DYRFT LITANT 2HHBRIIHER
& ERE I ILRTIIO St L AR E L

Vol.13 No.3 (1996)

Cla

e
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images (@) and (b).
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Fig. 6 Classification rates of our system.

Table 2 Maximum classification rates (%) of
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GA : genetic algorithm

WTMDIREERHRE, NN=2—F L%y
b7 —2. GAILBENT Y IV XLERT. &
EHREL-GAZRH W FiER., EROFETH
bEVERERLANNLD BBV EREALL
b, a—2Y v FEEEEERW - RAGIEREHRE &
EE0EREE:, BEBTRIES. HCMIZK
BB HREhTWaH, DCMEREZ 5

Vol.13 No.3 (1996)

Rate (%)

=2 Outputs
| 3 Outputls

sification

MD N GA
Methods

Fig. 7 Comparrison of classification rates for
various methods. MD, NN and GA
refer to minimum distance, neural
network and genetic algorithm

classifiers,respectively.

br— ZPEHIL2 E W BEERLS 5.

= ORISR E L TRO & 5 12BI%
ARV LRV EEELOND. 2FD
IR FI AT B & FREBMAND AN XOE
Pi—oTH->THEE L LTHREIZN, Xdi+ow
ThH-THHCME LTHAEh B, EOTHA
HXizx LDCM & ¥5 L & 2 XO#EHEANIER &
X UHCMIiz b~ W T, DCMAEFEAHHCM
DELLMNICHEZ SR T V. SEIOHBE,
DCMFIEER & W HCMANIZR - 7<.

1. LIV
ARETCHRERIT-TE2—2 Y v FiEM%
B - SRR I X BB, NNITX 54
BlIcEEVW T, GAIRK BHBIZETT -1, R
NNICRRIEREWHOD, 2 HHTHREKSI.2%.
IHHTERATIXODBVEREGI, GARE
15 L OERSF TlRMEE#S b2 L. SR
KLV ATLARGARHBICER L21FIICT

=138



9., X0 IFRERTHIBIDEIEENL » A7 LOMED
RLUTARARETIRIEV, SHIZGAENNERE
XHBIEICLDYRROE EERABTFETH
%,

HOoOOB
AHRO—H 3. BESEEG YR (19955
B O FRREBK S TIT» 7.

x ®

1) /MRl : BRE¥ 7o /LAY Y-
LR B p. 10( HLIEE. H 1992)

2) T#FEK : Innervision 9 16 (1993)

3) BMsti—ER : Med. Imag. Tech.12 171
(1994)

4) % HiE. EEAH, NERZ. fh: EEf
3% 11116 (1994)

5) D.-Y. Tsaiand M. Tomita : IEICE
Trans. Fundamentals E78 - A 589 (1995)

6) D.-Y. Tsaiand M. Tomita : Med.
Imag. Tech. 13 497 (1995)

T) D.-Y. Tsaiand M. Tomita : Proc. [IEEE
Int. Confer. on Neural Networks and
Sig. Proc. (ICNNSP’95) 2 1241 (1995)

8) D.-Y. Tsaiand M. Tomita : IEICE
Trans. fundamentals E78 - A 1649 (1995)

9) # Wi, mOE), pERZ. i  EE&
51361 (1996)

10) BEE. FEES - HAEEREF2H/ X
#53-V 12 (1988)

1) FKEFX : =7 b 2REK ) —X

—140—

Za—0O«T7I4 BTN XL
pp.94 - 111 ( EEERE. H5 1994)

12) PHE L BTNV T ) XLOER pp.59 -
103 (A — Lk, H5 1994)

13) BEANSE, EOOBK. IRAAEX. fi : 2
# PRU91-137 1 (1992)

14) [ B2, BHLE. BREF. #th . EBEi#it
1191 (1994)

15) |/ RsE, BHILE : %% D-1-J78,
385 (1995)

16) BARE, THBARE : B v F7
v 7 p.518 (R AF MRS, FA{1991)



bl
3

[ T8 EERERLUBIEHESLE

Erk 8 EERLSE LUFEIGRIMASETEOL HichlELE LI,
A HBH EHR8E6HTH (&)
BT EERLEMHEAE | S 3 EHaRE
TR ravEa—%2 ETOAGKRR)
FETEEE Y EFHERIFEH RBlikEk B

R ¥ 2  LIo#mEchEL Rk

B £ 8 TRTEEEERS. ARRE
ZROEE
RHUGE
EEL 8 FEREETE. FERE
LESEOHRE
Zofth

MERCHEREL

HRFE

1) DICOMZHW/PCV 7 M2 T
B B, B £ EENL, BN E. (LOsAKeR, Mag=", HEEE""
WEAF 4 ANV V=T Y 7, "HEEREEK - #4., HREFREEEKR - E
92) MIZET LTV XLEFAOVLLBREOSKXE Y 27 A
FneE), £ B - NBRzT - EHBEE
ik B EE, “HEEERERA, CHEKEZA
3) RN B B R X
IIABET. BEHMEA, FEAHE, ElE—, BELER". KRERE" K RE"".
INEERE ., e RKBEEKT . ENIFEF
EFEA - k. “SFEX-PE, N\FLHE . B8R CUHEIEK - ERK
e E5FEK - P
4) EEEEGEXHTV Y 27 LOMR & EEIEH
EEWEEA, WAEET, fEAB., lE—. BELHEN". ARHE" FIFE"
ESFEX - K. "HFEKX - P, EFEKX - PR
5) BEAPoKRXEER
AR, . KREE. BRMEAC. ILARERTF, HELHE . ke KB,

Vol.13 No.3 (1996) =141



ENF5E
HFEX - Y1, “EFEKX - 0K, EFEK - P
6) HAEBRICELE75 v aVUVORE
EELH. kR —. EFHEL. KRHEIE. FIIFSE"
SFEKX - ., “SFEKX - Pk
7) YT, FaTBIUEDELKPEREFEREOFE
R —, KREA. IWAEET, GRAAC. REAHR", NEEFH"", FENFEF"".
EFEK - ., “HFEK - R CHEIEK - BER. U EFEK - ik
8) BT ORI
s —, KREG.  RE*. EIFEE
SFEKX -9, \F1HE - BX. “"5FEK - P
9) CdTe. CdZnTetRHIEBTRIE L2 WA XA AR FLOFHIE
AR, &FCE. ®HEAR. 0 9
WA - E - R, “BHIK-T., “HEAT v 7 - BB
10) CdZnTetH&ETRAIE L - IEREEEO X|ANY FILOFIE
AR, &HFCE. HEANE . &0 B/
A - - (R, "BHIK L, ""HEAT1 v 7 - B
11) CdZnTetHIBTHIE L o XBECTEBED XHFEARZ FLOFIE
AR, S/(CE. SEAR. 50 B/
BRA - IR - (R, “BHIK L. “H¥EAT v 7 - BHF
12) T AV AKBTBHEIR 7 4 VLROMTFRIEEORELICHT 2R
HFEKR, LR
FEEEEA. "o h IK¥EH — bo R SRR

—142—- & B HRE 2MsE



I BEISER

H B FReFE6HTH (£) 12:00~13:00
B B e IR
HiEE HWE. 2%, . BA)L NS, fol, B (RE). BA

. PR TEEEERE, RE, FROFEEETE, THRELAELL.

. L1352 525 I~ 4 HORAIREREARE LT,

. BEOEHEGRICE UV, FEREELEIHDLIICREL .

| ZELEICHE BE. 2EERICTA AR, BREICTRR—K - RE)EREHER
- R 1ol B 8

5. BUTEIMHESEERKIE | A FOXIE 2 A LAICKRTHMT 5 Lic LT, AR

BEEICOEEKEL.
6. BUSEMHELETMIES HICHATHET 2 LITREL., RBJIEE, BS5UK
R AEAREL

= W N

1. #FEEE (RANFHESE) HOoNHRHOREHLBORSEN S -1,

I WRSESR

H & ERSE6HTH (£ 13:00~13:30

B EESIEEERT

HEHE 1338 (A - FHEK108E)

#® CHESHER | ~ 4 2KEL.

WEHE EREERNSHHBRH | HOREZRBORERETEIT 1.

Vol.13 No.3 (1996) —143—



SEER 7 SR BE R INER S5 =

w A o & X H o 8
NEEEBE 3,229, 696 R ®FE R 871,122
— &= R 1,070, 088 i | & 7% 194,110
B W £ R 750,000 o = ” 118, 822
MRSEMRE 40,500 kR B X @& % 673, 160
¥ A 3.708 = i b 178,390
F B 24, 856 A # b4 15,000

EEREXKRTER 120, 000
# oMU R 44,723
i K o B 80,072
i ¢ 16,246
¥ i & §t 2,311,645
/i 2,807,203
w A & & 5,118, 848 g e EEt 5. 118, 848

et N
b

ww | wA
TN
gn @m0 o)
Yy
SERTEEON T ICHOT, FR8FE S5 A2 8HICEREEERLE L 12,
TR, ZOEREAWELE S, SHEECHLTH., EBORK. ANSO
MBS RER BB IR T WS E4BHET,

SN2 7 OAE EE PN A Ak ar == B ¥R 4S5

mw A o M -] O 75 T
T
Er| i 1,000,000 FIS & 1.000.000

" f&'d 30,000
¥ W A4 #t 1,030,000

BESRUHE 81,084 - S S ——————
i WAR I & 51,084

m oA & 1,081,084 | i ai 1.081.084 |

—144— R E&E 28T



1. wXEE
i X B

.

=

13-'\

IV RE#RXE

BEER - BHAL - KE &
BMEREIC b ES YT P57 v a3 vERVR Y R XRERD S5O T REED#
PR BER

H F2k15 3H~43H

2. HEEEH
AL, BEEO & XFEGERV TP REO TSN L E RGBT 5 & LI ERKE
EELHEFREL, FHEL LSRN SO L, BZE o MHTREESATVS. T
LT, #01-HOERBHFEEMEL 2 TEL . FENICRTH, HREIGOHEREH
RAREIIS I LB T 3 O LAEREA, BUMEREIC b LK HFREGHELRAVIHLVLY
TSIy a VEEREL, ASITFVEAASENLE YR T A VLAOBRANESY T RS2
o3 vOME. BLUBHAREHOMEOFE: LHRLTVWS. Jhoid R XRERLE

No.
485

486

487

488

489

490

491

492

494

C— ISR T %, ARIERIIC L FGIKREL . ERIRITH 5,

K

%

B oR oE th

O SAKRER

&

&

X

H

&l

& i

BB A

A HET

B
=
I3

B fie

t E M

# B

Vol.13 No.3 (1996)

w A BR———
BRSSED K UTE

FIRR T ERAE R R ERCE R BRI R
T300-03 RS FEHAERR RETHR4669-2
PR RS K F R AR B
T4T0-11  REIEBBATHZAHETH R » E1-98
EFERNAYEFEHAAERERE 7 —
T020 B RE) T A<ET@ 1 3-16-1
HFERAFER RN

F020 BEREI AT 0 3-16-1

EFERKEREREFEHAR
T020 BRI AET# D 3-16-1
FHEEHAE v A7 LAWER A
A—F UV RAFLAI V=T ) TR

T804 JEApiT A X FRIEHT2-2 FRe#E £ JL6F
SUMN SRR R R

T803 et/ hE X E#82-6-1

FUMN R R FE B R R =

T803 i hE X EEs2-6-1
AIRAEEFH A BRI SRE

F565 WHiILE fE2-15

@& FAX
TEL 0298-40-2217
FAX 0298-40-2317
TEL 0562-93-9412
FAX 0562-93-4595
TEL 0196-51-5111
FAX 0196-22-5043
TEL 0186-51-5111

(A5032)
FAX 0196-54-9284
TEL 0196-51-5111

(5032)
TEL 093-872-6200
FAX 098-872-6069

TEL 093-582-1131
FAX 093-582-6000
TEL 093-582-1131
FAX 093-582-6000
TEL 06-879-6882
FAX 06-879-6880

—145—



No.
450

289

458

H

7

]

£ B B ¥
K & ZHEEH #E5ES & U
F F B B ERKTFEHRERHGEZHE
T164 B AR DX e EH BT 8- 1
# £ B F - HALHERTFES
ERERGE RIS E
T191 HRHMEFHE S 1 Fith
x R Bt HEKFEFHERREGFERE

T350-02 HERBRFHIFPEE] -1

— B B

®WiE-FAX
Ea# TEL FAX

03-5269-7355
TEL 0425-89-8145
FAX 0425-89-8066

TEL 0492-85-5511
(P437)

Frk84E9A | BREOA¥LERITILOMED TT, A¥a, FRIINTH TRIHICFEEHL,

TOLEZLHEBBSETHREES,

—146—

fklk A&7 b= 7 2@
a = 7 ()
Y= RAYAMBAT 4Ty @
E & W fF A

w v - v -
o' OB W
HE AT 4 v 78

FLYy—CSFY 4/ /B

(HE+FHED

& R———
) va 3y
BH & 30 ¥ v
iz AR S

7
® B iL A 7

4
A
A

7
td

p

E+TEH 7 + v LB

(0 E Y

7

BE AT ALY AT LA

( 3 v

7

EELI SRR eyt H



[ 15§

& Kk &% CE BHIED
2E2E HHE B @EEIHO LEBEE A sA
MM bR EENRRD. B ERIER
REEE  FRRK GHEX)
EHREE  (REEY) hBT GUTER) . A KIRA)
(FERSIHY) RNRE (HAHER
(MEsHEY) (LEEREZ (BEX)
B OF  CREBE) R (BD., AR (KRK). herz (ERFRRRA).
) B (RBRIARENEAR) . EREE (EHA.
BHLE (R, B 14E (X)), MEE GAAELX)
(&HBE) FAES (LA 7T =2 2), kAR (BL7 1 VL),
INtTh— (B AT 4 3), A 1§ E2). @3 £ (5#).
mHEE (2=7)
B E  EExA HRIZEX). #OFEEa CKREXK

ﬂﬁ ;ﬁ %& S SIS

BHBVESEEE TN, REOHAHICIERBICTHERO-LLHELET. 6ATHORS
Pl EBE A A EY T BRI HHEERECED, CoB%ISHOEEHRETHMETSIL
EtbFELL,

FBFN39E 3 ARITE LTRELIALH, ChETHLLIFLIL-THEINTEDE LT,
FOLIBETHEEINLEIDARZHREIZ AN, LOHFR—ATLEL OANRERIIEMEH
S LPTWEERETE L, ZFLTERNNESEAEE S5 LICHhDHLEEATEDET, E
B S, LEARMCLEBRORY v 7L LTABAZ WKL ZENTEETOT, 3ATHE
AhELORBOLDICHAENOBFLEVIETVWKEE{ELET,

ZO3ERIE L TOMDTORITTT, MENUAOREIZLHEHLBVET, RSLOHE
WhLETOTHERTFEVWET LY, BEVWWLET,

F1EHELHPEAO L S T EXFTHFHOBAFROBHETHEEZNE S, B-THS
MFEVETLH>B/LLTHELES, €55))

U R R R R I I B I HI IR

mE XA ERBEGEHREROHSE
SERR 8 4E(1996) 9 A 5 HEAT
o & — (BIEF KRk WERRIT P E K
% 1T B ERESFERER

B8N fif (HRTLEX) T350-02 HWEERFHIFPES] -1
BR S A B2 SR R AR AR S EE
# Kk B F (KRR TEL 0492-85-5511(P9437)
FAX 0492-87-6657
#OE L & ERRD H Rl Fr @Y 2w 7EIRI
T350 HEE)IEETR)I223-5
OB owm Bk (BBEAR) TEL 0492-22-5677

Vol.13 No.3 (1996) —147-



A& O F fi X
RGO AL AT LERGE SRAO S A, FROEMARERL THHE LAS &L,
b, FRMARIE 4 AHSBE S AEOSRIEOT, FEETOALEIE, COEED/ <y 7+

N—%BEHLET,

© SHOMWH. FRHS®

oAl & % £ M £ B
AL B | AFELOEEICEREIL. SMOERE 4, 000M
RSB EETLE
¥ £ 8| AELOBNEELEYT K 10ic>%30, 0009
(rraTH )

¥ BPREOHAFENLELBERIFKRILETN,

© AfHRAKEEXSHE
ASFLEFREOARFABICLHEFHEELAL, TRETHED (ZEWV, O, F28
ZEEOBEREOBICIRDAATILESL,
ALHAK : T350-02 BERRFHIPEE1E15
B K B B A AR S EE Y
EHE®FERFE FHRE BNRE
TEL 0492-85-5511 FAX 0492-79-1290
FAX 0492-87-6657
BYEREORE - 5 00120-0-582178 EREHEEHES

© ¥k, ERFOEENRS - BER. BRBBICTEAO L, BHREETHAD (X3,



1

£ A H
LEES
1) K & 2) o—<FH (. BOMEID)
En 1]
3) HFEAE: 19 #£ H H 4) . Hl 82 . L
5) % B CEETIRUEELALE, AZRALTIEEW,)
205 Bt R (% fE 9l
KE R R # B (& 7. HuB)
(1) K 2EEFFER FHIL #£ A (. £ 9u8)
(& KF AT EA S HHY F£  H (. 7 B
6) % I T) ik, B
8) HPYE
9) BEE & W
(FAEBHEET)
ATERLT
TEL
FAX
10) BEEFRT
TEL
FAX
11) &EEHE 5 . B =

G : EEORE L. B~ BHEEBERL LTSV



EHEGERFRSE (k. TE. Ei) 2Bk

£ A

(i : BBk, R, A0 ) BEE L cBROALAL T REEW,)



1.

2

3.

= s

[ Y T 14 17 R 2 42 b S RS BLAE

ST A I D>

I5RS 0> 43 $

WZEENEGScET s b0L L, FoMBIRAHT 5.

L1 @& X AREKOABZSULO

12 PR fICa O TRET A0 6 2HFKEE T, BID EASD 2 HUN

1.3 & B OFR. fihniched 5 PE - ARG

14 SILEH B2 A0StoREOMAT, B k2D 2 AUN

1.5 2 o fih: eFORRETOHNSETE - WEROPE, [ 2 RO, R,

EREUATHELEDILD

s 0

11~ 1L30¥E s GLzostid 1 AR GEZOETICH S,
Pk il

o 2 fikiEd 5o

3.1 AsoifeiRaTRLL, MERIATEDLZLO
3.2 (il Sns 60
IR O Fe e
IR OFE 1 (e B L2V RIRET 5o
Inika o BT ik
AEBUEEAICHE » TilAT 5 CRVEEMA BBIICHTRT 52 L)
& 1 K
P FH R A B 2 M I R S A il B - Ao FIEREL, EHIERIE R R ICRIST S0
Li-hs»> TASLAMKE L BB &5 RDF » RLFOWY - lAETHITLHTE S0 &
b, BEED GRS RALEOMES LV IEHEOFEENNH - 1IHE, AERTEY
LD LDILOVTHFHET HLEMNTE S,



LR 05

BB BXR BHEIO0Y TLD XFF54Y MO
{ERATN=OZA %A =4t

T105 WEMAEXZLMI-8-12
TEL.03(3437)5383 FAX.03(3437)5320

Konica

RERZSLE#HFYIMNI -V 2IRIBIT S
A= HERANRE

Nt

Siemens-Asahi

SRR NN AT
D—AIANBATA T VIR =4

T 141 atBan PO T 3 T H 20 14 55
ik S =2 g —
WIE(03) 5423—8366

NEHUERD IR I=0D1Z

ng OMRIS R F L CEAEZER AT A

OCTAF v T — O EML AT L

EREE sowox72  epcmmEmoazL
OEIRBE X MW AT L o FIREEMR AT 4
OHENBW L ATL SRR LFIREMIE
o BEEDHI AT A o REEITMIE

e EE ﬁ{lﬁﬁﬁ it FREHPREE/ AemEr1  HERRBERKE (075) 823121




FK%AER - AOT T 7« —RIER

FRFEEAEKRX T4

T101 HEFMTAEEEIXBE 1 —9 TEL03—257 —1911({¥)

WHIA. T2 /ay =22 YT,

GEYMSOEREZRZHRE

OCTAFvF AT L @ ooww GERAXTAHIYRATL
.MFl'fX—‘{JﬁﬁE £ /W09 REBABHEY £4-1-1210(0025)85512%
O EFEEFZHEE EREH,/ 716 REBEHE KO -4-20(03) 385314

T EATH(048)858-1414 FE &8 % 2t (06)831-7811
OBERIMRE ® &0 % 4(03)3223-8511 A M % #(092)271-9800
O XIFBERE 8 % #(052)586- 1665

Together with the Technology of Medical Science TMC

SR
~ENRS A ENY - IR 5~ —
. ﬁ%fﬁuhﬁﬂ%% REAT v 7H%ASH
- RHE i‘mﬁ‘ A 4 SRR X AR 1- 15
TR 03-3268-0021
: -‘{ﬁ‘%‘ﬁ‘fﬂ“%’ﬁﬁ KPR © ABRHT X AL 1-8- 12
< 2N A PR S 06-535-5741
/Y THOMSON-CSF JAPAN KK.
ks B
o XIRIE e EfR{&CRT @ N5 -7 3XTF4AT LA
e XKEH=-MEE eTWT eSS4 ArO
o tDMSHETE ® SAW 74/ 94— etc.

Efght I TI102 ERRALFREXMETS—T7 TBRE
bV P—IAITT7 Jo/NHR)BFERKE TEL:03—3264—6346

. ) FAX :03—3264—6696
(EERWRIEHE 1SO9002 *+WRBLTHYET.)




EAEEES X I

\

== #HX=xt - oo o
it FERBEREHM1-2-7

®E 03-3404-2321

FAX 03-3479-1402

- @ERRBRIEBEN BT - EREEZXT L

o o EEELG D

e BXAT43

HlTACHl @ YU A TN ME L — | — 140 F e S E

o EEF 5101 e qAE( K5 )03—-292-8111 ({{&

Expanding Image Horizons

FUJI FILM

L@htj,_ ‘“7mﬂM o
wk Sgie= HA




SIEMENS

Orthophos PLUS

I\ SNXIRIRFERE

ZRERE. i HARIE. T LU TLDBHT UL,
2541 2 (SMEEE) MEA DD & L1,

A=Y T A ANBERAEZTOICHEL.
ERNSENZEHICRNEEVSBHEREREEZST
16ERDBETOI S LERRBUL

A=V T AR TSR CEDDFEUI

WA A BIUPABEND, F-EHEBHEEPA
BRNSDRSA (S MER) METOIS LLEBEN. A
VIS UNCEBRBICMES LM IR BONET
80, L5, B DS E IR T 0TS ADBEIRICKD,
ENENSAOKERE IO TRESN. AVEI—YICED
WSRO TROBBLMENBONET,
HED//SVBEEBOI TN EREL. 2 HHRICAIFT
RS SN oA — Y TA BB OMBHE ML, HlE kDT
FDOANEZICEDFRICHIOBITDMISECHIGLE T

RE®HS 2BDRHS

B e —  mRen -
r 4 'C r 4 S;S :-!.; 2130 S WIO221263-1751 @ WEOIIIBII-575 S HSF052)703-323 @ AM06:771-4682 @ LEMOB2255-1771 @ A(0921441-1286




ORARBOONIrNETH

oot ATNIN S C-F T okl

BRI RBEDLHICE2TLEDD,
FhEEDLHCEMTION,
AVEaLMR BESAOHY LW EE.
BBV ITHRBTIOCREL TP YV BRERERATLTT,
BREYPNIALTRECEHTE, L b BEE - BEER.
EHEHLDIAEICOMBEIMT2IOT, BREBBNFTEET,
AVEALMRBEOII A=y —2a AMERRTD
FROMBRYT AT LTT. f YrFL=5- (@RS
\\ﬁ.??“f
A 1

-

FOIMBERRELATL[AYEALA]

COMPURRY

- i
4'>' k=i 3'/"7 REHLHX LF7-69 TEL03-3845-2941

BEE
\'\

CCD®:



