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OWMEZEE / Theme of Research

A Study on Dynamic Image Reconstruction for Computed Tomography

@WEME / Outline of Research

We proposed a novel Image Reconstruction Method based on the minimization of Hellinger distance, which has good properties for
evaluating images in computed tomography (CT), and showed the advantages of using the Dynamical Image Reconstruction (DIR)
method compared with conventional methods, through theoretical and experimental investigations. We used the theory of Nonlinear
Dynamical Systems for representing mathematical statements and proofs of the proposed method.

®WMEME / Results of Research

We solved minimization problem of an objective function instead of solving an ill-posed problem for reconstructing tomographic images.
We have performed numerical and physical experiments comparing our DIR method with conventional methods, using projection data
simulated by a numerical phantom and acquired from an X-ray CT scanner. We theoretically proved that our system converges to a
desired image using a squared Hellinger distance as a Lyapunov function, in case of the tomographic inverse problem is well posed. We
also have found numerically that it could reconstruct a better quality image with keeping a sharp edge inside the phantom compared with
that by using the maximum-likelihood expectation-maximization (ML-EM) iterative method.

@4 %OFE / Further Research Plan

(1) A study on the convergence rates for the system of our method: A lot of theoretical and experimental investigation are required, for
predicting the order of convergence, to extend the proposed approach for the practical use. (2) A study on kinds of regularization that can
be used in the numerical simulations of our method and its effect on the convergence of our approach. (3) A study on the application of
our approach in other areas, such as Intensity-Modulated Radiation Therapy (IMRT) treatment planning.
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DWMEFEE / Theme of Research

AVEL—SHBOL-HDOBWEGRBERICET 2HE

Q@WEME / Outline of Research

ERXHEIVE1—4ME (CT) BERZHESE EZEFCT (SPECT, PET) XBICHBOESGBEREL L THERIZRHIHLLA
BEEREL, BRRUERZEL-MREEDHTNS. I, FREMIABRXRZAV - RELLERCEODTEBGEZBERT 25ED
TATT7EEAREICHENENHS. CTHERENSEYEZETLE, EOBEBANDOINERNAERMICERIESNATOIBHEUEBEREE ST
W5, AMEEMICENT, BELIERE ORI Hellinger BB ZR/MET 2 HEREZEH L, HEBBICKYERBERT7ILTY
ALEERTZ2—EO7 TO—FHEEITOVTIRE Lz, HIEMRBEORRIE T THEHERRICK Y EBRERITT 2EMTRICHLRY
HEE, BIALEAENERTESILIARENORLER 1=

®WMEME / Results of Research

BB AL EEUCRERICEDIERBEREKT, SAMEHAFERKCECEEANRBNBERETEORFELLRLT, AEH
ENBEHEGROT—F 779 MEZLSEZEZNMATLY, WREEZRLISELIIEAFMRTHSZ ENHALGMNEL 2= HEAHR
FHIZEST, HENBEICEI(HROEHHEZBER/L, BEXRBRORXFLEHICERIENATE, SEADI+O—TvF2&LYRFL
NI=FRIFKEL.

@45 #%0O5HE |/ Further Research Plan

AHFRPHEICENT, ERBRICHIIUFBORBARXERETIL, BLAEBFTED2ODHRIEHRITERT ERICHNEABRE EHH
hof-. MRBELTHAREREMICHEST FRENERBLODOHSH. BRBFEDHRIXDS S, BELRAMITHAERDOH LEEEE L
T, BHERE—LRBALETTHKREO—HIRAFICKELT 2 L TEREWARHBEERT 274 T7IE, B, BOVEBEORX
DNRVDETHDEEZATVS. HNEARREDRERLEFA—LAOTLERBVATLICLYEREZZEICLTRRL, SELHRHKEL
THRETHEICEDDIFETHD.

FBEE = / Lecture with discussion HE LD / Interaction with a student




