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LINQIDE X

Dominant Research Contribution of Dr. Eiichi Tanaka in the Field of Very Weak

Radioactivity Measurements
Yasushi KAWADA*

Former Prof./Dean, Faculty of Engineering, Seikei University

Abstract: This article gives dominant research contributions of the late Dr. Eiichi Tanaka in the field of very weak radioactivity
measurements with a new type of an extremely low background f-ray scintillation spectrometer, which consists of a large plastic
scintillator and a gas-flow GM counter located in the small hollow in the bottom part of the plastic scintillator. The pulse signals
from plastic scintillator are coincidence-gated by the pulses from the GM counter. Dominant background signals due to the ener-
getic muons still appear in the higher region than 3.5MeV even with coincidence gating mode, but extreme reduction of back-
ground can be attained in the 0~3MeV region which is essentially important in the g-ray spectrometry for most of radionuclides.

Keywords: Dr. Eiichi Tanaka, weak radioactivity measurements, ultra-low background, plastic scintillation -ray spectrometer,

coincidence gating with gas-flow GM counter, logarithmic amplifier

1. FUBIC

I se—5eE13, BRI BT 5 B S ot e - %
T F N T OV T A L DRI B\ TR R PN
BERTONA, s RS % 2k, AR 4R
REFPEFRY T 2 BB S N2tk TERMRERRPT Gl
TE O M AWFEIN) 12 1950 SR BE D & FLZ T4
MWFZEE & LT s, Zo/, BEtEOMIEED
BhgE, R - B RE O EIR B DIV FE OB IS b #b
N, FOPOERERTFONLZ LI, DTS TY
. ZOBRIE, HARCBTBETH, RO R
HENCH 720, RO Z BT TH > 72h
5, HERIISIBOCH) VF Y T4 ZHATLHE VD
HmEVIEY oz, UL, HWREAEITME AW
FamED, MkE U CEmiin 2 mRE, BEERREAE
BEMAZAMESN 2LT, ThI ol L,
H 22 BB 2> S O NERITEICH W w2 v 7
VHIBMETE CHICE SRR, MEE O RREL, ZE
LICEB L7, 72, BEREOMMEIC> VT, 4n
HA 70 —GHHEEORIER A F I v 7 L Y VDIRWEIE

WIREE DR R, BHOEBINO D 7 Wil @ 30 o BAEES T
TRzER, BPREEOHEICKE ZHKA 2 SN
C NS ORI BUE RESEBAN R SO FEIT LA 8 5 % T A
WCIUE S N T b, 29 LB BT 5 R8I,
1958 4 IR S L7 RHE BT T MU BREE A8 e JE i (i
BEHE) \ZREE S MR OB LB 2 BT B B4 DHSE
MOME ol LR ENS.

2. WMERSEEETAICEIT XA

BRI EE RIS R SNARERYEIE, KNy 27
T Y RBRANRY vua A —F O3W, B TEIR2A9
Y. TR, Fig 1IRENDE X H1C, KEOMMEE
FGAFv 7Y rFL—% (UTFTIY LB DT
INE A (BEE26mm, S 10mm) % i&lF, £OW
MCEBEREDEREREETH L LB, ZOTFMIBIIES
1.3mgem *REOEHRELE M T— % pRAFRE L LTE
DARHT T, GMREIHEEIRE T 5. 204 LTHE
Z50um AT ¥ L AMEO )N — FIRERERLET L E LD
12, BAOWNHIIEEHEALTEHBEL, Zofnyy ¥
F—IROEARZQA A% L TCGMAHE L LCEifEs ¢

* M # (corresponding author)
E-mail: kawada.t4@gmail.com

AR HARE R Wi T2y (JAMIT) & AARE 2P0y (JSMP) O G R & L THRITWA L E5.



PR Bl 45 42°% W15

TSN

YRR

RS
N
N
N
N

e

LN

7

JAMIT-JSMP & [f] £i> 1#]

Fig. 1. Cross-section and exploded view showing the detector assembly.

(1) Plastic scintillator;

(2) Lucite light pipe;

(3) Photo-multiplier tube (EMI 6097B);
(4) MgO powder light reflector;

(5) Vinyl packing;

(6) Anode wire of the G-M counter;

(7) Window of the G-M counter {Gold plated Mylar film of

1.3 mg/cm? thick);

(8) Lucite plate;
(9} Counting gas inlet tube;

(10) Counting gas outlet tube;
(11) Sample inlet.

scaler

Fig. 1 Basic construction of low level g-ray scintillation spectrometer using a coincidence method with a Geiger counter
Upper figure: Basic detector assembly. Lower figure: Block diagram of electronic circuitry.
These figures are quoted from the paper by Tanaka EV, page 44 with permission.
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Fig. 2 Typical pulse-height distribution of the back-
ground obtained with and without the coincidence
gate type f-ray scintillation spectrometer devel-
oped by Tanaka E. Spectra with and without coin-
cidence gating operation are shown.

This figure is quoted from the paper by Tanaka EY,
page 45 with permission.
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Fig. 3 Examples of f-ray spectrum obtained with a very
weak samples using a coincidence gate type f-ray
scintillation spectrometer reported by Tanaka EV.
The background spectra are also shown.

A: ""Cs in soil (Net counting rate 2.0 cpm).

B: “Kin 15mg KCl.

These figures are quoted from the paper by Tanaka
E", page 48 with permission.
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Fundamental Studies on Improvement of Count Rate Performance of Scintillation
Detectors
Hideo MURAYAMA*

Former Senior Researcher, Section of Measurements of Radioactivity and Radiation, Division of Physics, National Institute of Radiological Sciences

Abstract: The purpose of this article is to introduce fundamental studies on improvement of count rate performance of scintilla-
tion detectors which Dr. Eiichi Tanaka dedicated himself to carrying out. He proposed a new technique based on the combination
of pulse shortening and selective integration in which the integration period is not fixed but shortened by the arrival of the fol-
lowing pulse. Theoretical analysis of the degradation of the statistical component of resolution is made for the proposed system
with delay line pulse shortening, and the factor of resolution loss is formulated as a function of the input pulse rate. A new
method is also presented for determining the statistical component of resolution separately from the non-statistical system
resolution. Preliminary experiments with a NalI(Tl) detector had been carried out, the results of which are consistent with the

theoretical prediction. The related works are also introduced.

Keywords: scintillation detector, scintillation camera, count rate performance, statistical resolution
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Abstract: At present scintillation gamma camera plays key role in nuclear medicine as planner and tomographic single photon
imaging modality. The basic technology of gamma camera made remarkable progress carried out by many researchers and engi-
neers from around 1970 to 1980 and reached some matured stage as analog signal processing. Among them Dr. E. Tanaka made
key contribution through the proposal of “Ideal arithmetics for position computer” (1969) and its implementation by the delay
line time conversion (1970). These works triggered other unique position computing method applied to gamma camera products.
This article reviews these technological progresses and outlines the next advances of gamma camera in the digital computer era.
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POSITION COMPUTING
BASED ON DELAY LINE
TIME CONVERSION

JAMIT-JSMP & [F] £~ 1#i

i

E. Tanaka, T. Hiramoto and N. Nohara:
J. of Nucl. Med. 11:542-7, 1970

N. Nohara, E. Tanaka and T. Hiramoto:
J. of Nucl. Med. 12:635-6, 1971

f PULSE
LSH.APER

ZERO
CROSS
DISCR.

POSITION
SIGNAL

PULSE HIGHT

DR CONVERTER X
ZERO
PULSE CROSS
SHAPER DISCR. X+
IMPULSE l 5
RESPONSE
IIIII TECRREREETEETEe e
/
— D ni
™ SHAPED WAVE FORM
L5 ZERO CROSSING TIME
y-ray
T k;
X —

Fig. 2 Position computing based on delay line time conversion. The pulse shaper forms the PMT output pulses to bipolar pulses
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(a)

(c)

Fig. 3 Large area, high-resolution gamma camera based on delay-line time conversion. (Courtesy of Dr. Norimasa Nohara)
(a) The first GCA-202 installed in National Institute of Radiological Sciences, and its detector stand and shielded detector.
(b) Detector assembly with thirty photo multiplier tubes and a NaI(Tl) crystal.
(c) For comparison; Experimental detector used in the early stage of the research,1968.
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Institute of Verify the Delay-line

Prototype Large Field

Radiological Position Computer in of View (35cm dia.)
Sciences experimental setup Delay-line camera
1970
% Verify the Delay-line
Position Computer in
@ 25cm dia. camera %
Develop Anger Logic camera Develop Delay-line camera D_evelop Large Field of View (35cm
TOSHIBA (25cm dia.) product model (25cm dia.) product model dia.) Delay-line camera
GCA-101 GCA-102 product model GCA-202 (JUMBO)
1969 1971 1972

Fig. 4 Commercial products development of the delay-line gamma camera through industry-academia collaboration. A system

in which empirical research and commercialization research of the theory proceeded in parallel was taken, and it
reached the commercialization efficiently in a short period of time.
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DL EI TN, 7o =T <Hh AT OMEA 2
SMEREI _FIZ 1980 4F F TITIZIE RRRICE L 72 (Fig. 7)'.
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DZRIEED T A DIE SO E R L2, 7FHuar R
RTHINT S EZRANH 722 EAFEKIZHEITF SN

1980 FARICA B LRI~ A 7 uTuty b 0EY;

Gain of threshold
preamplifiers

Output
signal

Input signal

Fig. 5 Gain characteristics of threshold preamplifiers'®
Curve A, linear preamplifier with a low-level cut-
off, might introduce non-uniformities in the posi-
tional response of the device which would degrade
positional linearity. Therefore, preamplifiers with
the gain characteristics shown in Curve B were
used.

Reprinted from Kulberg GH et al™? (https://jnm.snm
journals.org/content/13/2/169)
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OUTPUT
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BP
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position x

Fig. 6 Gain characteristics of Nonlinear preamplifier by
Lange K
PMT output z; which exceeds breaking point BP is
amplified with lower gain than the gain for small-
er zi. As the result z; (x) curve is transformed to the
curve shown in broken line. The breaking point
level was adjusted to obtain an effect that ap-
proaches the optimum position computing.
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Fig. 7 Improvement of intrinsic special resolution of gamma camera

14)

In addition to the progress of the position computing method as previously stated, characteristics such as Nal (T1) scin-
tillators, PMTs, light guides, etc., which are basic components, have been improved, and the improvement of intrinsic
spatial resolution of Anger type gamma cameras has almost reached the upper limit by 1980.
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Development of Positron Emission Tomography Scanners Based on Positology

Norimasa NOHARA*
Emeritus Researcher, National Institute of Radiological Sciences

Former Professor, Department of Radiological Sciences, Faculty of Health, International University of Health and Welfare

Abstract: This article gives a commentary on the development of positron emission tomography scanners based on Positology
which was proposed by Dr. Eiichi Tanaka. Circular detector rings of an equally spaced detector arrangement have a problem of
linear sampling density distributions in the projections. The problem can be solved by Positology in which a continuously rotating
detector ring of an unequally spaced detector arrangement obtained by computer iterative searching provides a fine and uniform
sampling density distribution. The imaging performance of multilayer positron emission tomography scanners for extended
sources is evaluated analytically. The analysis is simplified by “rotation transform,” by which three-dimensional photon detection
problems are solved by two-dimensional treatment. Event rates of singles, unscattered true coincidence, and single- and dou-
ble-scattered coincidence are formulated for a uniform cylindrical phantom. Positron emission tomography scanners based on
Positology, named Positologica, were developed for brain, whole-body and animal study. A high resolution stationary PET scan-

ner, SHR-1200 was also developed for brain study.

Keywords: positology, positron emission tomography, BGO, photomultiplier, detector
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Fig. 2 Schematic illustrations of sampling density distributions obtained with gantry motions for circular arrays of equally
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Fig. 8 Dr. E.Tanaka as a volunteer (right) . *NHs, 2mCi, 1979.12.14
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A Quad BGO Detector

Fig. 9 A block diagram of a quad BGO detector for Posi-
tologica-II
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Fig. 12 An array of unequaly spaced quad BGO detectors
and its linear sampling density distribution of
Positologica-IT
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Fig. 15 A twin BGO detector developed for Positologica-IV
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Fig. 16 Two BGO crystals optically coupled to a PMT which
has a tiny grid on one side near photocathode inside
the glass tube for clipping scintillation signals by
delayed gate pulses triggered with the grid signals
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Fig. 20 A quad-PMT optically coupled with four BGO
crystals
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Fig. 21 Four quad-PMT detectors assembled into a fan-
shaped case for SHR-1200

Fig. 22 Fifteen fan-shaped cases arranged in a circle as a
single detector ring for SHR-1200
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Fig. 24 Dr. E. Tanaka (right) with medical doctors and coworkers together watching a computer screen (bottom right) on which

nine reconstructed brain images changing dynamically from second to second are displayed simultaneously for nine

slices
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Achievement and Philosophy of Studies on SPECT Reconstruction Algorithms

Hinako Toyama™
Former Head, Medical Information Processing Office, Research Center of Charged Particle Therapy, National Institute of Radiological Sciences

Abstract: The purpose of this article is to introduce achievement and philosophy on studies of SPECT reconstruction algorithms
which Dr. Eiichi Tanaka dedicated himself to carrying out. The method that Dr. Tanaka suggested first (in 1974) was to recon-
struct analytically a section image from the projection data convoluted the correction functions. The correction functions were op-
timized to yield a maximum ‘signal-to-noise ratio’. In 1983 and 1984, two image reconstruction algorithms, WBP and RPC were
suggested assuming a uniform attenuation in the object. Dr. Tanaka understood intuitively that these methods had few noise and
distortions in reconstructed images. WBP was an approximate solution, but three type analytically methods were reported by
Tretiak O, et al., Bellini S, et al., and Inoyue T, et al. In 1995, Metz CE, et al. and Kudo H, et al. succeeded independently each
other in finishing a general theory of the analytic absorption Radon Conversion by using parameter ‘n”. The relations among the
above three analytically methods and WBP were explained, beautifully. The important thing in the study is a flexible idea such

as catching a problem as the issue of black box or reverse and the result to be concise and elegant.

Keywords: SPECT, attenuation correction, reconstruction, weighted back projection
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W(y)-exp(uy) + W(-y)-exp(-uy) = 2

exp(kuy)

W)= sh o+ D

JAMIT-JSMP 4 [ £~ 1] TR

W(y)

p(=x, 6+m)

Fig.1 Weighted back projection for attenuation correction of SPECT by Tanaka E, et al. at 1983”, 1984'”
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Dr. Eiichi Tanaka’s Achievement in the Research of Image Reconstruction
Hiroyuki KUDO*

Faculty of Engineering, Information and Systems, University of Tsukuba

Abstract: In memoriam of Dr. Eiichi Tanaka who passed away on August 21, 2021, I review his achievement in the research of
tomographic image reconstruction. Tomographic image reconstruction is an important research area which has wide applications
including X-ray CT, nuclear medicine imaging such as PET and SPECT, and electron microscopy. Since 1970’s, Dr. Tanaka has
worked on numerous important topics in tomographic reconstruction fields aiming at using them in image reconstruction for PET
and SPECT. Among them, in this paper, I will introduce his research on Filtered BackProjection (FBP) method, analytical atten-
uation correction in SPECT, image reconstruction in Time-of-Flight PET, image reconstruction for 3-D PET imaging, and itera-

Keywords: tomography, image reconstruction, PET, SPECT

tive image reconstruction method called Dynamic Row-Action Maximum Likelihood Algorithm (DRAMA).
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Table 1 Summary of topics of image reconstruction on which
Dr. Eiichi Tanaka worked from 1970’s to 2000's
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YA LG T 754 PET O W{R R
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g(s)=0(0) + SLJ‘M2 0'(ssin@)do (5)
27 Jo
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ZBTANT gr)HRDODBZLENTESL., HAKRWRHFIL L
T, PSE AR o D H 7 A WHI % B g(r) IR TH.
Abhs.

g(s) = 27[10_2 {1 - %J.O exp{— 2(1)_2 (32—t2)}dt} (6)
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y by

Fig. 1 Tomographic reconstruction problem extended from
2D imaging to 3-D imaging, where a set of 2-D projec-
tion data pey(X,Y) of 3-D object f(x,y,z) is measured
over 4z solid angular range surrounding the object

LD 3D FBPEDSLEIZ R D)
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PRI T & 72 HE 3%

3. Ry SPECT IRIVAIEDIZR
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O HEIZ SPECT WA IF & I-IE A, 1970 4R 5 9
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£ IR B O A 3 — Kk & AR DA L, WIURE
DAY =R GE TN TEL. B~
BOWNHIEIX, F8ET F U2 & X 5023k
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tiak & Metz, Inouye 512 X O T Y L2 k% 7 TR TR B 25
IR ENOY 2 LT, 1990 FE/ T #I21E, Metz &
Pan, T & 52 X ) MOT IS TORER S ZH—1LT 5
LTI A M R BB L L TR 2 M BRI R
ENTWE 20 AR, 1980 EALHTEIC Z oRE D
MREBHIATOREZEEZHTT0E Y Ko
ZOMEICT5E 2%, —FTiiR5b L [SPECT @ 360
BEdsg 7 — 2 I RMED D Y SREOH) v 0T
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B TIRLIZOBKRELZEMTH 72 EZ BN,

VKT, Belx ATl 0¥EE xR RS, Fig. 2
WRT XA, AU~ H AT % 360 Mg X & SPECT D
BT — s 2 WETH2RNEEZ L. WL RN Dk
Uk % flx,y), WD 28 % 5213 72 SPECT #6356 7 — %
% p(Xp) THET (XIZBE, ol 3AE). pyH2URINT 5%
PURDWIURE DE DS — i u TH B & &, flx,y) & pX,p)
OBBRITRATEIND (Fig. 2128 & 9 1RIUE K
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PX.p)= [ fx,y)expl-u(¥ +1(X, p))dY

x=Xcosp—-Ysing,y=Xsing + Y cosg (8)

JAMIT-JSMP 4 [ £~ 1] TR

hEm \
(BAREDBN,

AR /)
fx.)

Fig. 2 Definition of attenuation correction problem in
SPECT when the distribution of attenuation coeffi-
cient is uniform inside the body. (Reprinted from
“Medical Image Engineering Handbook™ p. 73,
Japanese Society of Medical Imaging Technology,
2012)

72721, X, p) & XA & WK D% T OEHEX = xcos
p+ysing IZIH - 7-HEECTH 5. Q) DM LI exp (ul(X.
NEFELIZLDEHIEWNET -5 gX, 0) £ EZ 5 &,
gX, ) T TEEINS.

g8(X, 9) = p(X, p)exp(ul(X, p))

- j " f(x, y)yexp(-uY)dY ©)
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BTWEEZ LN TWRZAY, 19804F 12 Tretiak & Metz 2%
FBPE: L BN T 4 N F ) v 7 L HHEHI S T BB
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1 (* .
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T Jo

x exp(uY (x, y, @) do
Y(x,y,9¢)=—xsing + ycos¢ (11)
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Fig. 3 (a) Principle of Tretiak and Metz FBP-type attenuation correction method in SPECT and the illustration of why the
amplification of noise occurs with this method; (b) illustration of backprojection weight in Dr. Tanaka's Weighted Back-

Projection (WBP) method for four typical values of control parameter x
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Fig. 4 (a) Principle of conventional PET scanner; (b) prin-
ciple of PET scanner using time-of-flight informa-
tion; (c) illustration of the dot writing method and
the line writing method used in image reconstruc-
tion for time-of-flight PET
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Fig. 5 (a) Multi-ring PET scanner without septa, where
projection data corresponding to oblique LORs are
measured; (b) illustration of the missing angle
problem occurring in 3-D PET; (c) illustration of
the projection data truncation problem occurring
in 3-D PET
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H26H (H) FTolEicEsT++r7~ > FCHIET
EDLLIHIBMBAICAHEINE L7

KEDRAA v - 7—=1I, “Create the Future of Medi-
cal Physics Together” T3. K&~NOZBNNE & H X
3724 (JSMP 1214, KSMP 252%1), i # $1d 1458
(M H 5 % 81(JSMP 43, KSMP 38), & 1K A ¥ — 648

(JSMP 21, KSMP 43) CTL7:.

AREONHZ, FEEEL LA THALET.

2. FREDREE

9th KIMP 13 F % Tl 45 120 [\ H AR F W Rl 4 W
MK (JSMP120) & LT, 20204F9 HIZHEE Y 7 )V CH
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4. By avo@BN

KETO T T L %HE2IRLET

Day 1(Sep.9, 2021)

Opening Ceremony

KB fie ety

4.1 EFEHEE

Bl &I Hm TR & LT, KREIEZY Y&
(AAPM) Hiij 4% £ Saiful Huq JX7® “AAPM's vision for global
collaborations” D ETT ¥ 7 i % & 7z Rz mly
7o AAPM DEWIICET 5158 2 AL £ L7z (BE1).
T/, TUTHET =T REYH A RES (AFOMP) K RO
Arun Chougule JX 7% “Medical Physics education and pro-
fession in AFOMP region-need for greater international
cooperation and way forward” DHETT V74T =7
M2 BT 2 BFWHEE, EFWHLOBUIRIZOWTHE
HLE L7 7YTA4LT =7 HIRIZB W TR AW
BBIOREPHLEBERDIZOD) Y —ARELNTEY
SO LEEM NIV GEETH LI E2RRONE L7

2 M HEAMIERAFAMRET TS 7 4

Day 1 (Sep.9, 202

Industrial Talk 3 (DK Medical Solution)

Channel €

09:00-09:10 Welcome Address Se Byeong Le
Co-President of KIMP. Moderator: Juhyun Lee DK Medical Solution
Congratulatory Remarks Byungchul Cho 12:20-13:20 Sumitomo’ Latest Proton Therapy Technologies Kenzo Sasal
President of KSMP Sumitomo Heavy Industries, Ltd.
Shigaazu Fukuda 13:20-14:00 Virtual Vendor Booth Visit
Co-President of KIMP, President of JSMP
it Track (7 mil
i Channel A
S ———— Chairs: H Jeon Busan University Hospital, i Fujita Health University
Shigekazu Fukuda National Institutes for Quantum and Radiological Science and Technology
2:Therapy Track (7
09:10-09:55 AP vision for global collaborations Saiful Huq Channel 8
Ex-President of
Physicists in Medicine Chairs: Jungmin Seo Busan Catholic University Hospital, Toru Kojima Saitama Cancer Center
09:55.10:40 Medical Physics education and profession in AFOMP region- |  Arun Chougule via 17
need for greater intemational cooperation and way forward | President of Asia Oceania Federation of ChannelC
Organizations for Medical Physics
T T Chairs: Wonmo Sung Catholic University Hospital, Taiki Magome Komazawa University
Symposium 1: Al and Human Together (25 mins Presentations/s mins Q&A) el L
AL
Together (25 mins. ins Q&A)
Chairs: Jung-in Ki | 1 Hospital, University ALL
10:50-11:20 Deep-learing inspired imaging in medicine Jong-Chul Ye Chairs: Haksoo Kim National Cancer Center,
KAIST Hideyuki Mizuno National Institutes for Quantum and Radiological Science and Technology
11:2011:50 Aldriven applications In medical physics Junichl Kotoku 15:40-16:10 Clinical experiences in photon and proton therapies Heechul Park
Teikyo University Sungkyunkwan University School
11:50-12:20 Deep Learning Enabled Ultra-kow-dose CT Imaging and Jonghyo Kim of Medicine
Healthcare fnnovation Seoul National Univeresit
4 16:10-16:40 Charged-particle therapy with multiple fon beams. Taku Inaniwa
Industrial Talk 1 (HOX) National Institute for Quantum and
Channel A Radiological Science and Technology,
Japan
Moderator: T6A
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12201320 ArtifcialIntelligence for Safer Faster Radiotherapy John Sage Yonsel University
Mirada Medical
Industrial Talk 2 (Raysearch Lab)
Channel B

Moderator: Jinsung Kim Yonsei Unlversity

12201320 RayStation and RayCare- Release update 2021 Erik Traneus
Raysearch Lab.
Clinical introduction of RayStation for Carbon ion Therapy at | Takayukl Kanal
Yamagata University Faculty of Medicine Yamagata University

Day 2 (Sep. 10,2021)

Poster Session 1 (Fast View)

Channel A

Elekta

Industrial Talk s (Varian)

Channel B
Moderator: Selena Hsieh, Min-Joo Kim (Varian)

121013:10 Adaptive Intelligence™ with Ethos (tentative) Jeremy Booth
Royal North Shore Hospital,

Univ. of Sydney

Industrial Talk 6 (Lap Laser)
Channel C

Moderator: T
12:1013:10 Building Future QA Solutions for Patient Safety with LAP Elaine Mathews
LAP GmbH Laser Applikationen)
13:10-1330 Virtual Vendor Booth Visit

irs: Jinsu Kim KIRA d Rediological Science. n
Chalest Nrbw Kim KRAMS, adiologicalScience and Technology Chairs: Kihong Son ETR, Hidetaka Arimura Kyushu University
09:00-09:30 Advanced preclinical PET imaging techniques Jaesung Lee Postar Sesslon 2 (Fast View)
Seoul National University Channel B
09:30-10:00 Radiomics and theragnosls approaches for precision medicine Hidetaka Arimura
" IO Mpscesiorpred Kyush Univerity Chairs: Minjae Park Asan Medical Center, Kenta Takada Gunma Prefectural College of Health Sclences
10:00-10:30 MR-LINAC research focuses Noriyuki Kadoya Poster Session 3 (Fast View)
Tohoku University Channel €
1030-10:40 Break Chairs: Rizza Pua KAIST, Hirokazu Mizuno Osaka Rosal Hospital
3:Imagi ¢ 14:30.14:40 Break
5: Therapy Track (7
e Channel A
Ak Chairs: Young Kyung Lim National Cancer Center, Mutsumi Tashire Gunma University
3 : Track (7
Chairs: Chul Hee Min e
Channelc Chairs: Changhwan Kim Yonsci University Hospital, Hideyuki Takel University of Tsukuba
hairs: Hanyang University, Hospital 2T empy Ik . e
Industrial Talk 4 (Elekta)
Channel A Chairs: Myonggeun Yoon Korea University, Toshiyuki Toshito Nagoya Proton Therapy Center
Moderator: TBA Break & Award Committee Meeting
12401310 Precision Radiation Medicine - Improving ACCESS through Automation |  Raniel Sarmiento Award Ceremony & Closing Address
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[Keynote Session: Create the Future of Medical Physics Together] Q&A
Chairs: Byungchul Cho, Shigekazu Fukuda
AAPMs vision for global collaborations

Saiful Hug (Ex-President of American Association of Physicists in Medicine)

Speaker: Saiful Huq

Chair: Byungchul Cho

HHE1 HHOMKS
KE R B2 27 (AAPM) Hii 2% % Saiful Hugq KIZ X%

4.2 1BFFEE

K&ED XA~ - 57— “Create the Future of Medical
Physics Together” I22:5W T, 320% 7 - 57—~ “Al
and Human Together”, “X-ray and Particle Together”,
“Imaging and Therapy Together” D ¥R I 7 2 % £
LF L7. KSMP, JSMP» b6 ZFNENDT —~<DHER
RS LCHfFLE LA, S 2 TIRISMPORRFL
TeEERANLET.

—2H®» Y YR IY T A “Al and Human Together” T
&, AR —Je4 (B RTK) 1 Al driven applications
in medical physics” O CTEAWHEIZ BT 5 N THIHE
DIERHIZOWTHEL T2 &F Lz, Z2HDY VR
Vv . “X-ray and Particle Together” Tid, FREIGIGAE (&
WiHAE) 12 “Charged-particle therapy with multiple ion
beams” D THRAT DR FHIGHEOFHEE L THE DA
F R AV ISERTTEOREICOWTHIA L TW 72 &
FL77 Z2H®Y Y KTI Y A “Imaging and Therapy
Together” Ti&, AHFHFLELE JLHK) 12 “Radiomics
and theragnosis approaches for precision medicine” @ i
BT, A2 (RIER) 18 “MR-LINAC research
focuses” DT ZNZIBW & IHHDORA 1DV THRAT
DHEINZDOWTHEH W2 72& $ L7z

4.3 X—hN—ICKDEE
KM H O BERAOKERIIIE, A =7 —KHICL 25K
by 7 2Z0ENH ) F L7
HDX £t % 5 1% “Artificial Intelligence for Safer, Faster
Radiotherapy”, Raysearch Lab #1:2* 5 I3 “RayStation and
RayCare- Release update 2021" £ X U “Clinical intro-
duction of RayStation for Carbon ion Therapy at Yamaga-
ta University Faculty of Medicine”, DK Medical Solution
22 513 “Sumitomo’s Latest Proton Therapy Technolo-
gies”, Elekta ¥t 7* & | “Precision Radiation Medicine-
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3 ol HEEWHESGEMKE FHZHEY A b
(JSMP, HkFrms)

FgRBHE (SH)

PHMRA (EE & mEHm L)

“Evaluation the Validity of Skin Clinical Doses in Carbon Ion
Radiotherapy Based on Biological Indicators”

Mg REHE GE)

R (LB )

“Deformed Dose Restoration for Online Adaptation of In-
ter-Fractional Anatomical Changes in Proton Therapy”

R RBEHE GE)

BLIHL GERER)

“Dosimetric Characteristics of a Thin Bolus with Real Time
Variable Shape Tungsten Rubber for Photon Beam”

KA Y —RFREFHE

BARME (EHR)

“Dosimetric Impact of Multi-Leaf Collimator Positional Errors
on Dose Distribution and Related Factors in Intensity-Modu-
lated Radiation Therapy”

KA Y —FEREFHE

EEPRAE CLigER)

“Data Augmentation of 4DCT Dataset Based on Principal
Component Analysis of Deformation Vector Field”

KRRy —FEREFHE

HIHER (LimER)

“Prediction of Internal Markers' Position with Deep Learning
in Real-Time Tumor-Tracking Radiotherapy”

LT EE

EMFHFE OIER)

“Development of Machine Learning-Based Radiation Pneumo-
nitis Prediction Model with Combination of Conventional,
Functional Dosimetric Parameters and Clinical Factors in NS-
CLC Patients”

T H
JRHEE R (JUHR)

“Pretreatment Prediction of Radiation Pneumonitis Based on

Deep Transfer Learning after Lung Cancer Stereotactic Body
Radiation Therapy”
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Improving ACCESS through Automation”, Varian #t: 2* &
I3 “Adaptive IntelligenceTM with Ethos”, Lap Laser fk
22513 “Building Future QA Solutions for Patient Safety
with LAP" Oz H D F L7-.
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L7z BZEEICOWTIIESIIRLET.
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D IIBRHEEIF 72 & BwnwF 5.

510 1] H 88 P& 521 PR 23 A TR 544k K 2% (10th JKMP) (&
2024 41255 128 o] H AR 2 Wy PP 22 440K 2% (JSMP 128)
EIICHATHMES NS FETT.
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KEB GO UCEREBEON £ ITEH 2L E T
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Introduction of Medical Physics Course in Kyushu University

Hidetaka ARIMURA

Division of Medical Quantum Science, Department of Health Sciences, Faculty of Medical Sciences, Kyushu University

1. EERBE

TUMIR 2R AP BE IR 273 I DA 0 M 6 P R 2 5
i, RIS o U RSB E v 28 AT E
L, WLER, fEHZEE»S LR305EADT 7 A0 &
WAL

AT 29 4E JUMI R R 25 MY I8 75t = &7 A MR i 2 A%
ELTAZ— ML, W46 4FE U K22 R 5 i 4 K 2
W CEEER - SHU BT 2R - AR R 2R
T, A5 AE LM KR 2 T AR 2 R 25 1 W 2R A5 A 27,
L, MR RERE LBEICED £ 9.

B FRR S  ClE 7 V7 M o — A 2 RE L
B RIS ZITARTVES. 72, BPAEMDE
WAMEBER (BATO Ty at) T, LilERE
TR O — A % %E L, BUHRIGE R O M
PO B IR HAM I 2 TR O M Z M 2 72, 5
FEALS B DA ICE BT X 5 AM O, RIS
DFEAMTH - WFFEE R B DB % 15 72 iSRRI R
HioBEK A HIELCWwET.

TR 5RO, 4O, 120G, 24

oW (HEt124) (20224F 2 HBIAE)

R AR ARAE 33 A X4 E=1324, B112

Gx 2% E=R24%, it FEAEE) K204, ¥

AR 64
ARA LTV B EEE © CT, ST E

2. EAEH

PERD, RSB, BT ROBBAN—HE %> T,
FE TSI B EE, KR¥be TR E L H8H
WHEDENCI) ATV

2.1 REERZYEHSI—X
R B TR 25 9 O 1 A L R S PEE % 4T
I TEZFYWMEBEEFEI—A] L L TEFYWHEREL D

RESNTHEY, BEYHLZ2HERTAZEbHIO—D
TY. BESRGEH - SR IC BT, B 2 IS
§ B REBEE, PSRBT, PR B TEH 0 )5 A5
ATOWEY. BRI DN 2 HEHOWTRELEDIEANA AT
ESE

AL PR A B R E SUBRIE T (2011~2021) © ZBR
BRT3, AHEE 48, FIHEHEL%, TIXB LY
Ak HIEL T 9.

2.2 HZ—XICHINT DNMDATOERT SV EiRE
AEFREINHZ I-EER
AR 2 AR L B e, RS B LR B 2 5 RRE & 21T
THARRERE R E LTHEBL TV Y. o503
LM, FREFO-BRELTOHBLTHIT.

3. MARES

& HFA 0 B, BT R e & SRR
PR DD, 3HABUS LR, 6 2 2SS He gt
PRI, SV LR OHETYT UaEEYIL:
ERE). SR BB RS H OB CHBIN 2Tt %
HHELTVEST (M1, Zo»5H—14).

[R7 M VIZE Rz & 2T

MEOME L, SRTHOEEOMEEELHMANLET.
D Je A DE L FEMIE LT Ok — A X — ¥ (http://web.
shs.kyushu-u.ac.jp/~mp/memberlist/) * Z % { 72 & W,

1) 2 RHEZ e - MRS, BIEFEAM I BAR S 2 0
FxRiT-oTVET.

PR GTFA A=Y VT

JEBEOGTFAR—T VT

A A=T v TEE B X OEH

- AR B L < BIFE & L7z SiPM PS8 K PET/CT 2

i o m Y & W BT B B % fE R PMT-PET/

CTHE L BHA L T LY.

2) F N ERIISEE MR 3B & A8 G, migE

* i3 # (corresponding author) UMK ZE R Z B RE £ 0F 78 e A 22 R P S B 7R 2 40 15 [T 812-8582 fa i iU X K3 T H

1%1%5]

Division of Medical Quantum Science, Department of Health Sciences, Faculty of Medical Sciences, Kyushu University, 3—1-1,

Maidashi, Higashi-ku, Fukuoka 812-8582, Japan
E-mail: arimura.hidetaka.616@m.kyushu-u.ac.jp
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