) A X E e o
B RYLRICE T A HF2E

2018 AEJEE

B R BB



Bl 5 (BUH 3)
6))

+ B ' 2 =1 No.1
WEES | W 5 a2 K 4 (e $RER
E i CE A

J A R G g OB RYERKICES T 2 WF5E
(NEDOHEEF)

T A AT A FICHigERRTHE, 74 VX VIR OBFELE FRT HEHERA~ LRI TS
LR T IR RO R WEAN TH D, THEDOT 4 AT LA HOREIZE Y, 4KR5
K &\ o I @R EE LR AR D 5TV 5D. Lo LIER DB IERIEIIE N K& < BT 5
BCHEERGEZ AT Z LML TEY, EFRIZRDICONEORBENBFICR D, I HIZHIGIL
KRCHIEE 72200, KFHEEBBNICEENDE /A A ThHD. B HHTORRBICEY, Mo
THHRE TR 2T ¢ PHNVEBREANFT D Z LR AIRBIC /e o 7o), g RECM 72 ) A4 XD E %
ZFRTL R, BERICBWTHRBEIZLD /A ABAELD T ERAMLNTWD. £ 2 TR
37 1 DENVEBIRERIN S T 4 AT LA ETCORREAT D WP T, IR - (mikFFD ) A X%
BREL, (EEOMERTHEMERIEREBREFRRT L7 VT ALERETD.

51 BT R & R E 2R ), 5 2 T CII A TE O SRR & Ak TR AR LTz

F3ETIXEBITIRAT D /A XOFRAEFRINE LT, MERORER /A XL ik, ki
DRy MEBLRAETY XKBEERIEZ, TUAA SV RRE ) A RAREEEZRT LS. kO /A X
BREFIE CTIERERBER O RBEPEL, /A AREEROMEZ RE R NEIEL 2 ERHETH
ST BEETIH 2 BB OREEZMAE DT TIREBRZHEE L, ZhaFAWT /A REFHEOFRH
ZRMT % 2 BRBEOBLZAT 5 Z LT, mEAMR D 2 REFF LI E £/ A ABREEIT O T AREIC
-7z,

FATETIXY 7S A LR 2 HER ATRE R AR BT E B U7z, g sl 22 AL B AN vy
BThHHHOD, Ty VETOHERAEICL DY T —0RMB L 2> TWD. £ 2 CREEITIRKE
LR RE 2R MR E 2L/ S W T T A IR LABAET 2 5 MRS A B2 LTz, & BICEB OB OHEERS
REMEFYT 5L TRAELE LTOMEZMZ . 2 X0 EEN EEERILRN ARETH Y
BHRBY, VX —EMATEMERMHESITAD L) IT e o T,

HBOWETIL3E, AW TIRELL2TEEZE LD, ZHICEY /A RIS 7= KA B i )
DILEMIER SN BB R ERGE 2 AT 5 &V ) — B ORI E FEIT L, AEFFEO B RYAER S
Nz L afER L.

HOETIE, fme LTEETHONLNEEE L0, AIFFEOMEEZER L.




Al 6 (%=X 4)
(3) Keio University

Thesis Abstract

Registration z “KOU” o “0OTSuU”
Number No. *Office use only
Thesis Title

Name YAMAGUCHI Takuro

Research of Image Magnification including Noise in Arbitrary Factor

Thesis Summary

The more hardware technology progresses, the more high resolution images become necessary.
However, conventional image magnification methods cause jaggies in edge regions because of
estimation error and high magnification makes the problem worse. Another problem of image
magnification is noise mixed into images. The noise is caused during shooting and transmission. As
sensor technology develops, although we can get high resolution images, digital images are influenced
by even weak noise. This research focuses on the situation from shooting to displaying a digital image.
The purpose of this research is to propose denoising and image magnification in arbitrary factor
algorithm which can be used widely in various situations.

The backgrounds are introduced in the first chapter and basic theory and conventional methods are
in the second chapter.

In the third chapter, removal of the mixed noise composed by Gaussian noise and impulse noise is
focused. Gaussian noise is caused due to the thermal motion in camera sensors during shooting and
impulse noise is cause by bit errors and faulty memory locations. Conventional methods lose some
image details due to miss-detection. It has bad influence on outputs in image magnification. To solve
the problem, two-stage processing is adopted. In the first stage, the proposed method utilizes the
combination of a removal method for Gaussian noise and that for impulse noise. In the second stage,
re-detection process is performed with the input noisy image and the output image in the first stage to
detect only the salient noisy pixels. This process leads to high quality outputs with image details.

In the fourth chapter, image interpolation is focused. Image interpolation is one of image
magnification methods and it can process in short computation time. Although image interpolation has
a low calculation cost, it occurs jaggies in edge regions. In this research, “directional function” is newly
defined. Directional function focuses on the changes of pixel values along an edge and across the
edge. The change across the edge is large but that along the edge is small. Directional function follows
the change along an edge to reduce fitting errors. Moreover, the proposed method applies weighted
mean of estimations of local functions to reduce general errors. The proposed method can make high
quality outputs without jaggeis in short computation time and arbitrary factor.

In the fifth chapter, the two proposed methods are collaborated. The collaboration makes a high
quality and high resolution image from an input noisy low resolution image. Therefore, the proposed

method achieves our goal.

In the sixth chapter, results of each chapter are summarized and this research is concluded.
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