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Fig.4 In vivo test of remote minimally invasive
surgery system
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Fig.8 Four types of chemical IC chips
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Telemedicine Project of Shinshu University Hospital
Masaomi Takizawa
Medical Informatics, Shinshu University Hospital

Asahi 3-1-1, Matsumoto 390-8621, Japan
(Received September 30, 2000)

Abstract : 1. Mobile telemedicine ; The TAO and Shinshu University Hospital estal
research center for a unique telemedicine project using a mobile system. The mobile
sists of a van that houses a spiral CT scanner and various telecommunications e
Project has used the system so far for the early detection of lung cancer throu
screenings over a four-year period. Mass screenings of 19,117 residents resulted in tl
fication of 75 cases of early lung cancer who were later treated by partial pneumone
Shinshu University Hospital and affiliated hospitals.

2. Emergency telemedicine for mountain climbers ; Recent age of mountain climber:
ing up to high, then number of emergency case in the mountain area are increa
mountain lodges and Shinshu University Hospital has connected by a satellite (VSAT)
time of emergency, physician of Shinshu University Hospital receives the image of p:
in mountain lodge, and gives an advice to a patient.

3. International telemedicine ; In the aftermath of the Chernobyl nuclear meltdown,
dence of infant thyroid cancer and leukemia rose sharply in the Republic of Belarus.
information on bone-marrow stem cell transplants is provided by the Shinshu Univer
pital to the Gomel Regional Hospital. Pictures of patients, microscopic images, X-ra)
and ultrasound images results are conveyed from Gomel to Shinshu University via
satellites about once per week.

Key words : telemedicine, CT screening, early lung cancer, mountain climber, child le
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Fig.2 The CT van and a mobile earth station at screening site.

Fig.3 A case of early lung cancer with 8mm diameter detected by mobile CT screening.
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Fig.5 Pictures of telemedicine practice between mountain area (2450m) and Shinshu university hospital.
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Abstract : Although many kinds of defuzzification methods in the fuzzy inference were devel-
oped such as Mamdani's method. the majority of these methods were targeted on the fuzzy
control. In this paper, we propose a new method called a density moment method (DMM],
which is expected to be applicable to the analysis of medical diagnosis. The characteristic of
the DMM is that it is designed to depend on the membership function with little vague in-
formation so that the fuzzy inference with less errors could be realized. The theory of the
DMM following the investigation of its characteristics was described at first and discussed the
possibility of its application to medical diagnosis. It was found that the DMM had fewer er-
rors than those for the conventional method in mathematical model and also that the agree-
ment rate between the actual weather and the proposed method was better than those with
conventional method. In conclusion, the DMM method proposed has a potential to be applied
in the inference for the medical diagnosis.

Key words : fuzzy inference, defuzzification, density moment method, Mamdani method
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Abstract : We previously proposed a defuzzification method, which is called the density mo-
ment method (DMM) and the method is expected to be useful for medical diagnosis. In this
study, an application of this DMM was attempted to construct a fuzzy computer-aided diagno-
sis system for the coronary artery disease in the cardiac nuclear medicine. We examined
whether this defuzzification method was suitable for the medical diagnosis by comparing the
conventional methods (the gravity and the moment methods) with the DMM using 500 cases
of the clinical cases. As a result, the DMM indicated higher diagnosis agreement rate relative
to the specialist than conventional methods and the DMM diagnosed more accurately than
other methods. Therefore, it was concluded that the construction of highly reliable computer-
aided diagnosis system would be possible using the DMM.

Key words : fuzzy inference. defuzzification, density moment method, computer-aided diagnosis
system, coronary artery disease
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Table 1 Results of fuzzy computer-aided diagnosis systems with
three methods in coronary artery disease

n =500 ( cases )
GM MM DMM
Agreement Rate 58.8% (294) | 60.8% (304) | 62.2% (311)
7 False Negative | 84% 4D | 76%G8) | 84%2)
False Positive 8.6% (43) 9.2% (46) 8.6% (43)
Result:SVD, Truth:-MVD | 13.0% (65) 13.4% (67) 11.8% (59)
Result:MVD, Truth:SVD [ 11.2% (56) 9.0% (45) 9.0% (45)

GM : gravity method
MM : moment method
DMM : density moment method
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Automated Extraction of Pectoral-muscle Region on Mammogram
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Abstract : We have been developing a computer-aided diagnosis (CAD) system for mammo-
grams. The system detects mammographic masses based on a thresholding technique depend-
ing on an automated classification result of mammographic parenchymal patterns. However, it
became apparent that the extraction results of pectoral-muscle region had a great influence on
the classification categories. In this study, therefore, a new method of extracting the pectoral-
muscle region was developed, which divides pectoral-muscle region from mammary region in
the mammogram. Pectoral-muscle region was determined on edge-enhanced image obtained by
Prewitt filter, by searching a boundary of these two regions. The boundaries in 502 of 513
(98%) were extracted correctly by employing 513 images. These results demonstrated that the
new algorithm developed may be effective to improve the performance of our CAD system.
Key words : pectoral-muscle extraction, mammogram, computer-aided diagnosis (CAD), image
analysis
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Fig.5 Ranges of searching for left mammo-
grams(a) and right mammograms(b).
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ral muscle for right-breast image.
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Fig.8 An example of extraction result with unclear boundary. (a) Mammogram. (b) Edge-intensity
image. (c) Extraction result using simple detection method. (d) Extraction result with a curve-fitting

technique.
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Fig.9 Edge-intensity variation of boundaries of
pectoral muscle from 20 right-breast mammo-
grams. Solid curves :clear regions. Dotted
curves : unclear regions.

Fig.10 An example of extraction result of a
boundary to a mammogram with many blood
vessels. (a) Mammogram. (b) Edge-intensity
image. (c) Extraction result.
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A New Approach for Measurements of Tooth Lengths
and Shapes from X-ray Images
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Abstract : This paper presents a sophisticated approach for precise measurements of tooth di-

mensions and shapes by analyzing X-ray images. Exact tooth lengths and shapes are required

in the field of the dental treatment. In conventional methods, it has been impossible to obtain

exact lengths and shapes from X-ray images because of the image distortion caused by the X

-ray perspective projection. In the proposed technique, a small board with 3X5 mark holes at

known positions is set on the tooth before the tooth image acquisition. The image is analyzed

to calculate lengths and shapes of the tooth utilizing invariance properties in the perspective

projection transformation. This approach makes it possible to measure tooth lengths with an

accuracy of 0.5-1.0 mm and to get the correct shape of the tooth cross section even if the

tooth has a pan and tilt.

Key words : tooth, X-ray image, visual measurement, length, shape
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Fig.4 Principle of the proposed method for tooth length measurements
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10 degrees, respectively.
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Table 1 #EAIDOIMEHE.

ff %
Topics # i
Oral | Poster| il
Topic 1 (TC 1) | Education and training in measurement and instrumentation 15 9 24
Topic 2 (TC 2) | Photonic measurements 19 11 30
Topic 3 (TC 3) | Measurement of force, mass and torque 33 16 49
Topic 4 (TC 4) | Measurement of electrical quantities 30 28 58
Topic 5 (TC 5) Hardness measurement 7 3 10
Topic 7 (TC 7) | Measurement science 25 12 37
Topic 8 (TC 8) | Traceability in metrology 11 18
Topic 9 (TC 9) Flow measurement 15 6 21
Topic 10 (TC 10) | Technical diagnostics 19 14 33
Topic 11 (TC 11) | Metrological infrastructures 7 5 12
Topic 12 (TC 12) | Thermal and temperature measurement 17 11 28
Topic 13 (TC 13) | Measurements in biology and medicine 20 9 29
Topic 14 (TC 14) | Measurement of geometrical quantities 35 27 62
Topic 15 (TC 15) | Experimental mechanics 15 7 22
Topic 16 (TC 16) Pressure and vacuum measurement 8 1 9
Topic 17 (TC 17) | Measurement in robotics 2y [ (qE2 | 15
Topic 18 (TC 18) | Measurement of human functions 7 6 13
Topic 19 Special topics for IMEKO-XVI in Vienna 6 3 9
Topic 20 Micro and nano technology 8 14
Topic 21 Estimation of uncertainty and errors in measurement 22 10 32
Topic 23 Expert systems in decision making 4
Topic 24 Evaluation of measurement results 8 9 17
Topic 25 Quality management 13 21
Topic 26 (TC 19) Environmental measurement 9 4 13
Topic 28 (TC 20) | Measurement in construction engineering 5 0 5
Topic 29 X-ray techniques 1 0 1
Topic 30 Artificial intelligence in measurement techniques 3 2 3
a it 362 | 217 | 594
ik1)  Topic 6 (TC 6) (X5} 4.
£2)  Topic 17 (TC 17) Doral & posterid [X Jl H3ASHfE 7 7205 L L T v,
— I 1 8 e 2



Table 2(a) Topic 13 (TC 13) Measurements in biology and medicine TDO#E (#E<).

PROGRAMME TOPIC 13 IMEKO TC13

Measurements in Biology and Medicine

Monday, September 25

11.15-13.00
Session 13.1

Oral Presentation :
BARSCHDORFF D., STARKE E.: High Resolution Hadamard Transform Oximetry
CYSEWSKA-SOBUSIAK A., BOLTRUKIEWICZ M. : Evaluation of Optical Signals for DNA Chain Analysis

TOMITA Y., HONDA S., OKAJIMA Y. : Influence of Body Temperature to Nerve Conduction Velocity
TANIMOTO Y., TAKECHI H., YAMAMOTO H. : Evaluation of Buttock Pressure Distribution for SCIS
WILD W., PAU H.W. : Thermographic Applications in Medical Investigations

RYNIEWICZ A.M. : Tribological Measurements and Microgoemtry Tests of Dental Materials

Poster Presentation :

REIHSNER R., BEER R.J., GINGERL M., MILLESI H.: Determination of the Deformation Dependent
Stiffness of Fiber-Reinforced Membranes

OKAJIMA Y., HONDA S., TOMITA Y.: In Situ Estimation of Nerve Conduction Velocity Distribution

14.30-16.00
Session 13.2

Oral Presentation :

JAGER G., FUSSL R., GERHARDT U., SOMMER K.D.: A New Method for the Automatic Testing of
Applanation Tonometers

BARSCHDORFF D., HANHEIDE |., TROWITZSCH E. : Polysomnographic Monitoring using Real Time
Analysis

JUROSZEK B.K.: The Spirometers Testing

MORITO T., HIRAKI Y., YAMAMOTO H.: Heart Wall Motion Analysis and Display Using MRI Tagging
KUMPULAINEN P., RAHKO T., LAITILA P., OJALA E., IHALAINEN H., KARMA P.: TEOAE Findings in
Adolescents

Poster Presentation :

TSAI D.-Y., USUI Y. AND KOJIMA K.:Comparison of Three Different Methods for Automated Discrimination
of Myocardial Heart Disease

SORSA H., TURJANMAA V. : Time-Frequency Analysis of Cardiovascular Signals

16.15-18.00

Session 13.3:

Oral Presentation :

DRAGOMIR T.L., STOICU-TIVADAR L., FRANTESCU S.A.: Compression and Interpolation Problems for
ECG Mapping

SZCZEPANOWSKI R., GUSZKOWSKI T., MROCZKA J. : Influence of Osmotic Pressure on Light Scattering
by Red Blood Cells

BARSCHDORFF D., ERIG M., TROWITZSCH E. : Noninvasive Continuous Blood Pressure Determination

POLAK A.G., MROCZKA J.: Non-Linear Dynamics of the Respiratory Oscillator

RIPKA P., KASPAR P., TIPEK A., SVABOVA K. : Magnetic Lung Diagnostics Using Fluxgate

YAMAMOTO K., HIROKAWA S., KAWADA T.: Some Ideas of the Ligament Configurations' Effect on Strain
Concentrations
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Table 2(b) Topic 13 (TC 13) Measurements in biology and medicine T®DRE.

Poster Presentation :
BERGELER S., MENN |., MICHEL K. : Velocity Measurements in Capillaries
MEHNEN L., KANIUSAS E., LEISS E., PFUTZNER H. : Magnetostrictive Force and Displacement Sensor

Tuesday, September 26

10.15-11.00
Session 13.4

Oral Presentation :

VOLF J., VLCEK J., HOLY S., PAPEZOVA S. : Flexible Areal Transducer for Paraplegics

LAWN M.J., ISHIMATSU T., TAKEDA T.: Towards a “Barrier Free” Wheelchair

MORITA S., SHIBATA K., ZHENG X.-Z., ITO K. : Human-EMG Prosthetic Hand Interface Using Neural
Network

Poster Presentation :

TARNITA D., TARNITA D.N., NEGRU M. : Stress and Displacements of Phalanx Bone

FUTSCHIK K., PFUTZNER H., BAUMGARTINGER N. : Measurement of Electrode Impedance and Electrode
Contact Voltage for the Detection of Microorganisms

Wednesday, September 27
14.30-16.00
Proposal : Meeting TC 13

Table 3 Topic 29 X-Ray Techniques TR,

PROGRAMME TOPIC 29
X-Ray Technigues

Thursday, September 28

14.30-16.00
Session 29.1

Oral Presentation :
STADTMANN H., FELLINGER J., VELBECK K.J., SCHMITZER C., ROTUNDA J.E., MICHLER E.:
A New User-Friendly Extremity Dosimetry System-Design, Comparison and Testing

City University, UK. ) Poster presentation & exhibition @):K{ % Fig.2
4. Establishing Priorities in Science and Technol- |Z75F. Exhibition (Z10fEA52 N L Tirb L.
ogy (D.T. Moore : Executive Office of the F 72, exhibition ¢ parallel event & LT "Mes-
President, U.S.A.) stechnik Austria” 23[fi S 4172,
% /-Parallel - Eventsk L T2 ED 2 273 1hhis, Fig.3(> registration @, Fig.4l> opening cere-
TC 4. 5th Euro Workshop on “ADC modelling mony D ZFALEFNOH-Z .
and testing” Closing ceremony Cld 45 T8 7 i L O £7%
TC 17. Workshop on “Advanced Robot Systems frure.
and Virtual Reality” - ISMCR’2000 Sl ZE {7 LTIE evening program  7°

=58 [ ) 1 {2 1 7 2 e



Fig.5 City reception and banquet.

Fig.4 Opening ceremony.

H0, LLTFod42h5E S,

1. Get-together

2. Evening theatre performance “Oxygen” and
concert
City reception and banquet (Fig.5)

4. Evening cruise on the River Danube (Fig.6)

I1X Naturhistorisches Museum [ 232 HE 6l C,

213 Hofburg N, 3iE City Hall TEALLENAT
ALz, 200 Oxygen (& Carl Djerassi (Professor

of Chemistry, Stanford University) & Roald Hoff-
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Fig.6 Evening cruise on the River Danube.

mann (Professor of Chemistry, Cornell University,
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and ambiguity of discovery, the importance of pri-
ority in science, the moral collisions that ensue”
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Osaka Sangyo University
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pap-stained cervical cells as an aid in computerized image processing, J. Histo-
chem Cytochem, 24, 1218-1224, 1976.
[4)RaEIAHE, 50 GO, MRHILGE, b SO A B R & oK E % &
FEEDOY A S R s, DEINTRE, 16(2), 148-152, 1999,
[SIAMR 5 @ Wifg 15, 101-110, 4 — A4k, #0450, 1989,
6) 4 (%53L)
CRUEIRCT ORI L, RabmIR A S L oMb WA et T 5 2 & (g%
W A).
o, e ST i‘ki&*ﬁ:}.
- OB T4 L THIRCZ W
OIS A LOALM DG AR 131‘
7) %
R IHF SRR FTHLC.
- HOFWIE, £OEIZEFTHL.
« RO AME IALDOLMORINZREE TS,
8)ifiid, FAR18BEAE—-18E2%MNT5. £/, EHLAAV I ORMEASL 7 -7 0
v7 baeWEELc7e v E-F 1A (FD) 24¥iHEx52L (FFALT 7 f VT
F47) M S FD AR E E L (FIR A Z L3112 k).
QA & L THEFISEH SN EEA, FFIORMERLEIND KL, TOEZEHLG 1
R—VDOEMIZBHE TSV,
0) i 3 - 47 ;_H‘fi OGS, FRE Q25177 25080 Y (DB ST 020%)
RN SGCRE L W EY. 4, ORI 2 A S EEE, o
FARMPYEE AR L LT3, BRI D OB EIERF I B M S & S v,
D) FH AL & LT D A T4 (R A S #4551 ) GRS 12 v B IEI0EE L TF 3w,




[=]=}

ﬁéggéo [ E‘“‘—;.ﬂ :

® W FHE

YoM, ERK =2 2, ® i
CHE AT A R L T ESE L T it . .§§{g'ﬁi§
Azl U TEEIZ, Do TIEARAS 0 BNt Y

IZHMRT 2720, 4B L7220 AR o E{§ IR, FHBIE
FMIITWET,

mmmh—qx'*—fﬂn A BB T430 ENHILES-6(8 £RATE L) B(053)452-2141
—— I\ B FE T(03)3436-0491 ARRE %A T(06)271-0441

CKIOKKO>  #eceisdion

K Btk BTNy TLD X&7PF>54Y MO
(bR A TR =A% =4t

T105 WRIMAXZLM-6-12
TEL.03(3437)5383 FAX.03(3437)5320

SHIMADZU

Solutions for Science
since 1875

EHOTIVLLV A8 R $HPDT /Ay —

102427y 2R - 3070 — L/BOHFE

WAy IS SMEN - BRIE TSI
BRETAIINTIFAVAT A WL TEHFTDIGITEXVU—X,

' HEA~ ORI E K¢ BHFOT 1V 5L+

75 /09~ EBEL T 1)U LDELRSTE

R RBEEUT VS LT IS T T

EIR,

CD-RIRERH

. hitp//www.shimadzu.co.jp/jindex.htmi

2 HA (075) 823-127




GE Medical Systems

BREILEVDE, ‘ﬂi’ﬁ:ﬁnﬁ@‘f)‘—y'ﬁ%

b HAGL TO 20 R S T O[5 Hltif s T 2Lceny
YABDH TAVADGEAFY AN AT LA (GEMS), @8 —vwsi0)
GEMS-E,GERJ A T4 AN 2T L WEEL BT S TOGEMS-AD 3
B i) T O RO RO R T a2 > Toad, ffa7fksn s i

499—1'955'1b°97l"J7_'4 TOh, 2LPUBYLCIRIIL, S H Lh 6, 2O M T a4,

MO TRBUELE T, O [HN2H 3¢ A GER Y
AFYF0 o ATLNR, (PRI GRE L oS A A= — 2P T iILE T

cT X-RAY | ULTRASOUND |
£HAIE X RIS | wEmBHEE |
[ 4 5% T¥ P | LoGigroo |

| Locigs 00

4 EF ‘ TF
Tt | RT5000%
Le ‘ g RT4600
e ‘ i3 RTfine |
P GE Independent £ ‘ RTS0 |
c Consale (IC ‘ e NErwaRK i
En
CTMAXE | 27 |
;vj:::‘:[.; Advantage ”UCLEAR 27 ] I
HEPERIHRN |
OPTIMA
MAXXUS
‘ StarcamdQODIXR/ T/ XC/T
| ADVANCE ‘

#/ %191 REEA BiEs £4-7-127

& voocma| GERERIXATAHIVI AT WD, w165 M B E A RORT| 42

W88 3% 4t (03)3223-8511 @6 88 = #f (06)368-1551

Konica

RERELEBRAYMI—V%RETS
A= HERHEE M

(. BEEEAT 1 ILA O X-L 1 BEIRISHE \
ORIEIEER T « UL OF—hJa4—4
@EIRECEFEAT « UL OL—H—A A=+
OEHHT LA O 4IILLFVIv

[ WS ADE O —S1 AT L

O EVAT LA Q@ A=IJTF7AUITIAT s

L @31 A 2/ 14EPREE - MESHA @5 1LIRTAI51Y y

:l_tlﬂi‘tu?i

AT o DIbA A= TRESR




2R, 3RTER) 75 A LLBER
PEGASUS VIEWER

[EMRT  HASHYT AV 1T
BRLWESbhts BRET: 73 %S T 113-0033 MR IURE A48 3-38-1 & MW{75L" 4701
Tel 03-5689-2323 Fax 03-5804-4130

@ UPLAA LB a—LLUFY LT3 RTAR(MEAOKEE. BEW)
® TFTHERNARILLEFMEOBERL—Y—1 2 4—T x4 AERA.
@ VFLEALKY a—LLUF) LTFEF—L a L ERBER,

® B ODVD-RAM F5 4 TRIGICE YEDI A F THREBFEFNTE.

- MEMO -



@l FUJ I FI I.M XBEERNEOTSINLCL)ERAERO—TERLRRATS
tel-imaging s nformation  FUJI COMPUTED RADIOGRAPHY

FUJI E-DMS®wRhDJ—% Expanding
OEFERTRELAEHEROBH . OURLS/ 7y TRIHENCEOELLATLOMBELLY
LIRS BT, @FCRPCT-MRILZY HEBIIE R - WMA—BLTAF( A2 CRE . HEO—THRARR

= m ]
wirsm i e i
= - el x _-r,_: -
RN AT L e % i i
(HIS) F?’l'? JD wob o M, FCRasol ’ CR-LPD °
w0 ML TrrReeo U eabsmo)  rongee U~ seenn
(RIS) e r/nSA91T) —RREI AT I o ERECHR
/ /
EHRALIES 2 7L e
" MF 300L &
-CB54 B TNFF2=Iyd
BR—E  Qofot :
BE . 74 W7 LEE

Il
g Ll
| ‘ ‘["

VAT

BRJRTIATL

/
FMEIATL BRBESATA i AP —.,

CT.MRI.DSA.RI%

Eig:j{}bhﬁi%*i HEMUEhtE BRER 'E:t)(;—{j])l,:/xj_i\ﬁit%*i WAMPRERET-13-8 W2AMEL T104 U (03) 3545-332 160

7\ THOMSON-CSF JAPAN KXK.

B B

o XIRIIE o SR {ECRT ® H5-75XTF4ATA
O XEH=-MEE eTWT L7 O Sl u D%

® DM HEFE ® SAW 74)L 41— etc.

BRgbht (. T102 EREATFHHXHEETS—7 TBREIL

bAY Y —ITRAILT Do\ (BR)BFEFES TEL: 03—3264—6346
FAX :03—3264—6696

BABRFETT . FAYY P—ITRAI7 v/ R BFEHED
EE R ERIEARE 1S5S0 9002 Big

B & T bLYXFa—TITL YOy sH
FEfESERIARE  1SO 9001 © TS




HITACHI MEDICAL CORPORATION

RBzEINH?
FmDESE:--

IR T,

REHR-Th,

KO LOIEALTY,

BLENI DL EGERDDD LB

T mma
R
Npauam

TI01 W T EEAMAE-1- 14877 E R (03) 3292-8111 (1£3) @4tH0 (4L#8) 261-5651 @ WAL (k&) 221-6311
ﬁ—t.&.?.i -hx hares j .:'il&L'IKF’JeS' 5815@FH225-5321 @ LM W (X E)643-1487@ H 7 3293- 1651 @ EF 2 TAEE3293- 1666 @ M A HE (L)1)
= Ly T’f 28-0051 @ H:£311-5601 @ ABEI255-5271 @ALhE (& R)62-3391 @ % & A571-9106@ Hisk (548) 256-3092@ KR 312-8091

@ 167241-8181 @< [E] (/7 §) 243-88 16 @ P3[E] (B42)51-4508@ AL AL (4RED) T13-5115@ AU (B8 8) 23-5721

SIEMENS

iR HRIDOFA—T 74T MRI
@ 1(——T7UtR . I-231=r—aFH
QAL TYH. T 2y bDRLTA A7 AIHE
QiiEAARICARICAIEITE 77— J LB R
OE BN L TOE— a2 T 1IIRE@ET
ST 7717 =R ESIEE O VR @ L H
(Ch1- PG — M ERORHT T r—a Mo

MAGNETOM

g i i ©at  T141 HEEEI XK E R 3-20-14 B8~
XJZMXT‘fT"JaﬁEtK*I TEL.03-5423-8411

\*




