ISSN 0910-1543

ERBRIBERFSM

HEREuE Ba 29lles

Medical Imaging and Information Sciences

Vol.13 No. 1 January 1996

JIEZRER(MIDF R

&E

Japan Society of Medical Imaging and Information Sciences







EAE&IFHRFE S
BI3EFLES 1996F1 H

B X

£ &
114 [AFTRE D TEIH ooveerermerereimerirtiinisisiesss s s s o |
115 MRS TES K UWERN - WHESCERMRCOAS - SBRMARERD 2% 2
R
MTAY 8 (ESR) HEREORR & ERIGH
.m"mnmnnfﬂﬁqﬁﬂ‘ ............................................................ 1
EFaEE
Medical Imaging 1995 =&ML T
............................................. BEEHIATE coeoieseosansisnnescsisnsnsnnasunsnsusnssasssssansasanss 9
£ X
EYTALOHETOXERS ) v FOREMRER IR
crrnrsennnniessessseesne SIEEAD, BT, W B, €/IE - 11
3IXIECTAF + T TOHELXBOGHFHE I 2L —V ¥
............................................. g B, hET, S8E,
RRENIE, B TEPIETE ---e-evvrvsesssmosnsssinsncunsasios 20
Frd: SRS ST 2 — BEHE O — D F T % A By iRia@ Ol —
............................................. INHIER , &/EmiT . ihmige,
JEEE, B OB, RERE— 9
EWmAEH
World Wide Web DR — BEHIFEE 5 — AX— D LEIET — 4 X— 2DER —
wissssnssisisniss PRI, BB BE LG oo 36
£S5 &
e - S PP R P TP PO PP PP RPPPPPR PP 40
ﬁﬁﬂ$%ﬂ% PR ORRIEIER oo s s s e s e s e 41
SMACECEBEE —BEISEBM oo s s s s e s 42
B/EZEh3AIC

AR (W) 1 h e Rt BCeANRE L RIBET) o —H— 20, AR TRESARRCHAT MG T2 MAERE, HikliR
TGS LRI AN T, 22T, ANEWESEMIIANE TSI, REREL S WTIZNT IRROBEL R TOIROMKE . M5 E

THEAELREOANHMA 208 - RS EOMT, WEMEHEENERSLIIILTRED

FREEHRHGRE D ANER LY 7 - X%
T 107  MRURHEI A 9-6-42-704
Phone 03-3475-4621 - 5618, Fax 03-3403-1738



Medical Imaging and Information Sciences
Vol. 13 No.l January 1996

Contents

Invite paper
Theory and Application of Electron Spin Resonance Spectroscopy (ESR)
.............................................................................................. Masahiro KOHNQ  vevevveeee 1

International Conference Report
Medical Imaging 1995

Original Papers
Monte Carlo Simulation on Scatter Reducing Characteristics by Grid
----------------- Takanori TSUNOO, Nobuyuki NAKAMORI, Atsushi TAKIGAWA,
and Hitoshi KANAMORI --eeeoeee 11

Computer Simulation of Scatter Xray on 3D CT Scanner
----------------------- Tooru SUDOU, Nobuyuki NAKAMORI, Hitoshi KANAMORI,
Masahiro ENDOU, and Masahiro KUSAKABE .o 20

Characterization of Ultrasound-Echo Moving Images of Newborn-Baby Head
— Detection of Artery Pulsation Using Discrete Fourier Transform —
--------------------- Masayoshi YAMADA, Masayuki FUKUZAWA, Hiroaki IKEDA,
Yoshiki KITSUNEZUKA, Takashi SAKURALI, and Soichi KODAMA -weeeeeee 27

(Med, Imag, Inform. Sci. Vol. 13 No. 1)
Japan Society of Medical Imaging and Information Sciences
Kyoto Institute of Technology
Matusugasaki, Sakyo-ku, Kyoto 606

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



>
oF

F114 AARSOHEAN

A H Fr 81 H27H (1)

B PAENNAT FHHRE 7=AS x5O
T 170 FREEBXHME4 —7—7
TEL. 03 (5952) 5751 (k770 })

TR M 10:30~11:30
['F C R %7 & 49K |
BE7 4L AW EEHNERL Y 4 -HRBR MEARK
BFEREL  11:30~12:00
B ¥ £ 12:00~13:00
MERE2 13:00~16:30
oAbtk EELEEHERY PR
TEL. 075 (724) 7483

O KA
- J R#E - FESuhiS - Tk - EHE HROMSREO A 5845 8 7
- M T ARSI & A 2
- J REERRY SIIFR TSR E T 23 4
- ] REHFTERY S I TR TR E T8 7
- HEPEEGERE S B, WhiR T L TALHET 2y



H &
B
TR

R¥s
)
HA %

#1115 AARSTFES LJUEER

F8F6 ATH (&)
AP LM
AVEa2—42 L TOAEER
R TEEAY ETHETER B O OB Ok &R
[t B
FrksF4H16 H
T 606 FEb AR o i
FE TP TRETERIN BB
TEL 075-724-7483 (@)  FAX 075-724-7400 (#FHLE)
(B BT FAX THREWLET.)

RHEGRXERBRXDAFICDOVT

MEAEICH | 20T, AFE 1 BORELTOET, TEOBHTRIRXOARLTOETOT, 085

LTTF&N,

¥ R
IO

R’ F
# 0 B
* ¥

[ERE e S MEEE Vol.12. No.1~Vol.12 No.3 (3 ) icig#ichi=@X
TFTEROHEA BS IR ER) 1ZEALT, BHREMIZTHERAD TE 0, HETL Mg TL 5

s AR SCE OHERI= DT
REZBESTHO. 1. &&, W4, % 5 H
FER8F1HISH 2. HERSEEER 300 LI
A8 46 A 17 HORRTH . 3. fEmEn B

TR 7 FESBEMAOSEN

SERR T EELSBRFNOFIMAABEV LT, FE2B0SBIIFH4000HTT. EEiCE, 2B 13E
18 (X8) IcEH L -BERSERK, S4ZFBT 0, BEREOOEESZ, 5#01010-7-32350 [
HE@EHRFEETY., AL T ERVITRAT A HFIREERT &0,

s>

oF

(8]
|



(FFRaRBEER)

BFAEHIE (ESR) FHKEBEOEREEFTH

L ) G

HAE S i s A
IbAfE+Y > 4 — E S RIGHFESE
T 196 T ERRA IS T EURETF 3-1-2

Theory and Application of
Electron Spin Resonance Spectroscopy (ESR)

Masahiro KoHno

ESR Application Laboratory

Application & Research Center

Analytical Instruments Division

JEOL Lud.

1-2 Musashino 3-chome Akishima Tokyo 196, Japan

Electron Spin Resonance Spectroscopy (ESR) was developed in 1945. The instrument is recently

take notice of some applications. In particular, it has been interested in the relation between active

oxygens and free radicals, and disease.

in biological fields were described.
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BT A Y IG5 E (Electron Spin Reso-
nance Spectroscopy) (£, ESR&#@frEh T3
A, Bilg, WHERMHIE (Electron Paramagnetic
Resonance Spectroscopy : EPR) & &MHINS. I

Vol.13 No.l1 (1996)

In this report, the theory of ESR and tipical applications
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Monte Carlo Simulation on Scatter Reducing Characteristics by Grid
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A grid used in radiography is effective to reduce x-rays scattered ina patient. To evaluate
the reducing characteristics of grid quantiatively, we have developed a Monte Carlo method
to simulated the radiographic conditions including grid and calculated the Bucky factor, se-
lectivity, and, contrast improvement factor, for vaious parameters such as grid ratio, field size
et al. The results show that our calculation data agree with mesurement one, and may give
good information to select a suitable grid, with the aim of reducing medication dosage and

optimizing image quality.
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Table 1 Height of grid for grid ratio.
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Computer Simulation of Scatter X-ray on 3D CT Scanner
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We have calculated scatter to primary X-ray ratios at detector position in the cone-beam 3D X-ray CT

scanner using the Monte Carlo simulation and evaluated the effects of scatter on reconstructed images.
Without bow-tie filter, the intensity of scatter at detector center is twice as much as that of primary
for water phantom of 11.5cm rasius, and the CT number of reconstructed image fall by about 30 % at

center. With bow-tie filter, the scatter ratio to primary at center decrease largely and the CT number fall
by about 10 % in the whole image. Furthermore, the usage of the filter decreases in absorbed dose of 60

% compare with no usage of filter.
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Fig. 1 Geometry of cone-beam CT scanner for
which is used in simulation.

Fig. 2 Scatter energy distribution at detector plane.
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Fig.5 Cross section image which reconstructed
with projection data made from a simulated
data(10® photons).

Fig. 6 Cross section image which reconstructed with
projection data made from 12 simulated data
(107 x 12 photons).

Fig. 7 Reconstruct image of Axis direction with 12
simulated projection datas (107 x 12 photons)
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Fig. 9 Incident dose differrence of filter.
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Characterization of Ultrasound-Echo Moving Images
of Newborn-Baby Head
— Detection of Artery Pulsation Using Discrete Fourier Transform —
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A Hi-8 moving-image processing system with low noise and high spatial resolution is constructed
by using a Hi-8 video cassette recorder with frame memory and a IBM-PC computer installed with a
frame grabber board. Subsequently, a program to detect artery pulsation from a series of ultrasound-
echo moving images of a newborn baby’s head is developed, based on the discrete Fourier transform
of the time-sequence variation of pixel value. It is then demonstrated that a weak artery pulsation is
successfully detected, besides anterior, posterior, middle cerebral artery, anterior choroidal artery, circle

of Willis, and basilar artery pulsations.
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Fig. 1 Block diagram of Hi-8 moving-image processing system constructed here.
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(b) Sagittal sections

Fig.2 Sections scanned through the
anterior fontanel by the Pole-Royal method.
(after ref.7)
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Fig.3 A series of time-sequence variations of pixel
values measured near the corpus callosum in
the coronal II section of a normal newborn
baby.
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Fig. 5 (a) Echo image and (b) pulsation image in
the coronal section I.

(a)

(b)

Fig. 6 (a) Echo image and (b) pulsation image in
the coronal section II.
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Fig. 7 (a) Echo image and (b) pulsation image in
the coronal section III.
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(b)

Fig. 8 (a) Echo image and (b) pulsation image in
the coronal section IV.
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Fig. 9 (a) Echo image and (b) pulsation image in
the coronal section V.
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Fig. 10 (a) Echo image and (b) pulsation image in
the coronal section VI.
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Fig. 11 (a) Echo image and (b) pulsation image in
the coronal section VIL
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Fig. 12 (a) Echo image and (b) pulsation image in
the sagittal section L.
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Fig. 13 (a) Echo image and (b) pulsation image in
the sagittal section RII.
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Fig. 14 (a) Echo image and (b) pulsation image in
the sagittal section RIII.
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Fig. 15 (a) Echo image and (b) pulsation image in
the sagittal section LII.
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Fig. 16 (a) Echo image and (b) pulsation image in
the sagittal section LIII.
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