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Abstract

Interaction with virtual objects in 3D spaces requires sophysticated human interface
devices, especially to implement virtual environments. Visual points have to be measured in
real - time to see motion pictures by 3D displays. Human body parts have to be measured in
real - time to touch and move virtual objects produced by 3D displays optically. Tactile/force
feedbback techniques are also required to interact with the virtual objects. A number of
techniques have been proposed. This paper reviews major techniques to detect human body

parts to interact with 3D space, and to display tactile/force feed back cues.
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Hall D

14.05 Qualification of respiratory disorders in infants by a computer based apnea
analysis
D. Barschdorff |. Hanheide E. Trowitzsch D. Buschatz B. Schidter

14.25 Reduction and selection of parameters in the model for maximal expiration
J. Mroczka A.G. Polak

14.45 Estimating the hearing level using time-dependent spectrum of the
otoacoustic emission

P. Kumpulainen T. Rahko

15.05 Adaptive spatial fittering for digital X-ray images
I.P. Zindy D.M. Harvey

1525 Measurement of the modulation transfer function in digital radiography of
medical imaging
M. Hatagawa M. Inoue M. Shogaki T. Ogawa K. Kariya

15.45 Current mode signal processing as a challenge for improvement of lock-in

measuring instruments
M. Min T. Parve

461997 13.2 Diagnostic aids
16.15-17.20 Chairman: K. Kariya Co-chairman: H. Sorsa
Hall D

16.20 Measurement challenges in collecting and interpreting home-monitored blood
glucose data

E.R. Carson T. Deutsch H.J. Leicester A.V. Roudsari P.H. Sénksen

16.40 Non-invasive glucose measurement by Near Infra Red Spectroscopy
J. Tenhunen H. Kopola R. Myllyla

17.00 Vitreous dynamic light scattering and corneal autofiuorescence for early
detection of diabetic retinopathy
L. Rovati F. Docchio F. Fankhauser J. Van Best

5.6.1997 13.3 Special instrumentation and systems
10.15-12.40 Chairman: K. Kalliomaki Co-chairman: M. Parvis
Hall D

1020 Effect of measurement uncertainties in the evaluation of a postoperative risk
index after lung resection by means of a neural network
M. Parvis C. Guiotta R. Torchio
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10.40 Polysomnographic system for scoring sleep stages in infants with neural
networks

D. Barschdorff D. Gerhardt E. Trowitzsch

11.00 Evaluation of result uncertainty in biomeasurements
A. Cysewska-Sobusiak

11.20 Magnetopneumographic system
P. Ripka P. Navratil

11.40 Identification of the human skin through high resolution thermometry: cepstral
method
P. Dupuis Ch. Eugéne

12.00 Measurement of the intracranial pressure - a new device
R. Reihsner E. Prosquill R. Beer R. B. Leyerer

12.20 A very low current density probe for in-vitro measurement
R. Claverie C. Goeury P. Schweitzer G. Prieur

5.6.1997 13.4 Physiological measurements
14.00-15.45 Chairman: P. Uronen Co-<chairman: K. Yamamoto
Hall D

14.05 Strain measurements in femurs implanted with hip prostheses
L. Cristofolini M. Viceconti

1425 Measurement of body kinematics in human transient walking using large force
plate
H. lkeuchi M. Sato R. Katoh T.Yamashita

14.45 Photoelastic strain measurement of anterior cruciate ligament
K. Yamamoto S. Hirokawa T. Kawata

15.05 Stress and strain measurements for orthopaedical investigations
K. Yamamoto Y. Tagawa A. Kumabe T.Hirano S. Matsuo Y. Nakashi
N. Shiba A. Inoue T. Yamashita

15.25 Eye movements measurements

F. Sebesta
Posters
17 Multimoding measurements and measuring transducers of complex objects

electrical parameters
V.G. Gusev N.V. Mirin

141 A non-intrusive technique to monitor the cardiac activity of limpets
G. luculano G. Chelazzi E. Masi A. Zanobini L. Parpagnoli

142 Clinical measurements and resource management issues in the intensive
care unit

R. Summers C.J. Morgan S. Fields M.E. Cooper A.G. Ryan
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147 Signal analysis and processing tool for physiological signals
H. Sorsa
365 A simple algorithm for automated detection of ventricular contours from
cardiac MR images
D-Y. Tsai K. Kojima M. Tomita
373 Relation between human body and environments
T. Moriyama
384 Advance of precision of radio-isotopes used blood test by application of
Chaos theory
Y. Iwaki K. Kariya K. Kojima | Morita T. Inamura A. Hamase
M. Fukuchi H. Ito
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A Study on Classification of Masses on Mammograms
into Malignancy and Benignacy

Miki GOTO, Tokiko ENDO*, and Hiroshi FUJITA*"

Department of Information Technology, Gifu Polytechnic College
1-2, Furukawa, Ohno - cho, Ibi-gun, Gifu 501 - 05, Japan
*Department of Radiology, Nagoya National Hospital,
4-1-1Sannomaru, Naka - ku, Nagoya - shi 460, Japan
**Department of Information Science, Faculty of Engineering, Gifu University
1-1, Yanagido, Gifu - shi, Gifu 501 - 11, Japan
(Received October 12, 1996, in final form August 29, 1997)

To get the knowledge of the diagnostic process when experts diagnose breast cancers by
using mammograms is one of the important subjects in constructing the computer - aided
diagnosis(CAD)system for detecting breast cancers. In this study, we investigated the
classification flowchart for the diagnosis of breast masses on mammograms in cooperation
with an expert radiologist. From many features of the masses such as “sharp outline” and

“stellate boundary”, we selected 13 features and weighted them by integer values from -1to 2.

Vol.15 No.1 (1998) —21—



The classification was achieved based on the total amount of the weighted values for all

features. We examined our classification flowchart by use of 99 mammograms, and found that

except the very difficult three cases the classification rate for defining the mass as

malignancy or benign was very high, i.e. sensitivity of 84% and spesificity of 96X.
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Characteristics of malignant masses

G Characteristics of benign masses

Yes +1 No +0
3) Presence of stellate lesion ——p-| 5 ) Presence of smooth boundary )
No 0
Yes 41 No +0 l Yes =1
4) Presence of sorrounding retraction f—— ) .
; & 6) Presence of halo sign
Ni (
Y42 Mol Yes =1 I No +0
( 7) Uniform inside density )
Yes —1 No +0 > 11) Presence of
numerious microcalcifications
8) Presence of brushed outline Yes +1 J No 0
y
Yes 41 No £0 ) . )
12) Presence of tublercalcifications
9) Presence of thick vessel Yes £0 No £0
\ 4
Yes +1 No +0 —=——
A4 13) Presence of macrocalcifications
10) Presence of calcifications — Yes = | 1 No +0
Yes +1

No 0

- | Total I

Fig. 1 Flowchart of diagnostic logic for classifying masses on mammograms into

benignancy and malignancy
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Table 1 Total points and classification

Total points Result
under 0 Benign tumor or normal
1 Probably benign tumor
2 Need to warn
3 Probably malignant tumor
over 4 Malignant tumor
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Fig.2 Example of a malignant mass with

presences of abnormal density area,
sharp outline, stellate boundary and
surrounding retraction (decision=>5)
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Fig. 53, HE&ES 1, 2, TIK&ETIHE
BoFITHS, ZhiiBa (REH) OEKTH 2
A, ERNHOREERSE, TEIESTHD

AR

Fig.3 Example of a malignant mass with
abnormal density area relative to the

surrounding region and brushed
outline (decision=2)

Fig.5 Example of a cyst with presences of
abnormal density area, sharp

outline and uniform inside density
(decision=1)

Fig.4 Example of the case with smooth

boundary and halo sign, which is a

nipple shadow shown by an arrow
(decision=0)

Fig.6 Example of tublercalcifications
(decision=0)
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Fig.7 Example of a malignant mass with
presences of abnormal density area,
sharp outline, stellate lesion, thick
vessel and numerous microcalcifications
(decision=6)
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Fig.8 Example of the case with a
macrocalcification (decision=0)
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The purpose of this study was to clarify the basic points in MTF measurement of the
intensifying screen and film combination. The LSF mesurement was carried out by the slit
method. The results obtained were as follows:

In the MTF mesurements of intensifying screen, in case that the LSF was calculated in

conventional manner by the combination of intensifying screen and film, it was shown
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experimentally that there were differences in LSF depending on the developmental condition.

It was shown that the LSF obtained by low gamma developmental processing had narrow

width than that by high gamma processing.

It was concluded that this phenomenon was caused by the effect of the light irradition from

the high - density part of the slit image.

Key word : Influence on shape of LSF, Developmental condition, LSF, MTF
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Table 1 Experimental apparatus and
materials
X-ray apparatus DRX-190D DC-12M (Toshiba)
Tube Voltage 80kV
Tube current 10~400mA

Total filter ImmCu+ Smm Al
Effective energy HokeV
Screen SRO-750 (front) (Konica)
Film SR-L
Dosimeter mdh 1015 Type (Radeal)
Chamber 10X5-6
Shit (1022m) 07-624type (Victreen)
Film processing SRX-502 (Konica)

Developer  XD-SR.C
D-25 (Eastman Kodak)

Fixer XF-SR.C

PDM-6B(G X 750 4m' )

Microdensitometer (Konica)
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To accurately evaluate regional septal wall motion using the mechanical strain analyzing
method on the interventricular septal section, DANTE -tagging cine MRI was performed in
4 normal volunteers, 3 patients with anteroseptal myocardial infarction and 1 patient with
dilated cardiomyopathy. Although the ¥shortening and Xstrain curves showed complex
patterns, the mean %contraction (changes of ROI area) was 72.7+2.8%, and the ¥contraction
curve of any ROI was smooth in normal subjects. In patients with heart diseases, the
%contraction was generally lower than that of normal volunteers, and expansion was shown in
some patients. The patterns of ¥shortening and ¥strain curves were also complicated.

In conclusion, the DANTE - tagging method is useful for accurate evaluation of regional

wall motion in detail.
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Image of the interventricular septal section by DANTE - tagging cine MRI

Delay time from ECG R waves was 50ms(a), 100ms(b), 150ms(c),
200ms(d) and 300ms(e). The grid - tag was distorting according

to the cardiac contraction. Regional wall motion was analyzed by

mechanical strain method using the tags.
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Fig.2 Schemaof DANTE -tagging cine MRI positioning

At first, 4 - chamber view image was aquired as the scout image.

The rectangular ROI was set up to obtain the interventricular

spetal section.
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Fig.3 ROI setting on interventricular

septal section

P1 : anterobasal region
P2 : posterobasal region
P3 : anteroapical region

P4 : posteroapical region
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Fig.4 Formulas for mechanical strain
analysis

Ell:percent shortning in the
direction of X - axis (X - axis
%shortning)

E22:percent shortning in the
direction of Y - axis (Y - axis
%shortning)

E12:percent strain in the direction of
X -axis (X - axis ¥strain)

E21:percent strain in the direction of
Y - axis (Y - axis %strain)

The values of Lx and Ly were the

length of the ROI at the indicated

time.
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In our previous study we reported an artificial neural network (NN) trained by genetic
algorithms (GA) instead of that trained by the conventional backpropagation (BP) technique,
and applied this GA training method to classifying heart diseases in echocardiograms. The
results showed that the GA -based NN was superior to the BP-based NN in terms of
classification rate as well as the ease of numerical computation. However, the reliability issue
was the drawback of the proposed method. In order to overcome the shortcoming, in the
present study we propose an improved method by employing multiple fitness functions in the
selection operation used in the GA. Our preliminary results reveal the effectiveness of the
newly proposed method.

Keywords : computer - aided diagnosis, genetic algorithm, neural network, echocardiography
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