NAIST-IS-MT1551070

BEAAAZ1—FILRY NT—0&HBWEEREBED
mBFMICE D K BREEFROEENEH

Fel A AR

20174 3 H 16 H

BRI R ST IPNE ] TN S
TRBHET R



IS RTINS T
Mt (T2%) B0 L LTI L Et# T 3,

P R
wWHZR
RIS €5 (EfEHE)
Il R 2% (RIfEE5H)
1R FR MR (RIfEEZE)

S ISR FRMEEEE  (HIFEEHE /KIRKF)
& fE B HIfEEHE)



BEAAAZI—FILRY NO—0 RV -EREBED
mBEMICE D BRBEEROBEEEY

R

REEH

BUK U 72 EEIZ D WG, g BRE I ICm > 72 AR Y, BEHENIZR
LRI DBEET 25503 H 5. TO XS B AERES A BRE, WO R AN
T- RIS C & % RABREIS &2 @R <MD B, H/RIEHE L ITIEN BT A% A 24T
ONTWD., ERFHEE LT, BERADT I AF ¥ &2 ffle U THWZFENAL
HWHnTWwad. Zhid, KRIEMHERE FERBESOB D82 — VHELEIZ D <
IRV F - EERL, TnEi/MET 5 &5 REFETRBHEEZHEDS Z &
TEEZITS FIETH S, UL, ZOFERBOIHERE DT A —XDEEIZ
o TEERRENPAKESEIL, —BIBWEBEEENEONDE LD HT A —
RERFNIRET DI ENTERVE WS MENDH 5.

Z ZTARMX T, HHREHEIIEVWTEYRWBERRE2E5 22 2HKE L,
BAAAZ1—F N2y b T —2 &2 AWT, EEOBEGBEEOERED S HEIKIZ
MEDORWE D ENT 5 FEERET 5. BEFETIE, EGEEERDME
BT 572007 =Xty hEHWTERZTV, ANSIN-BEEED S
REWHIAEWIEHNTEEAAA= =T 2y NT— 7 2Rk T 5. HGE
BEAEROME %M 272012, KT 2O T — X2y M 2B LUIEET
HE2iT5. 1 DHOT—X &y M, JGEBITH U THEEASICRIBHEEZEE L
HGREEEZEHLZH0THD, REDOT—XOHBERDTETHS. BETF
T, ZO0T7—X2y bEHVWTEARAA= =TI 2y NT—2 2 HhiFH

*REIRIERE MR RS BB R B LT, NAIST-IS-MT1551070, 2017 4 3 A
16 H.



5. 220HOT =Xy ME, FERCLOREEHFZ2EEL, BT A—
R & o THBBEEZ T o ERZNT U LT, PEETHREDEKE I
NWeM5LEEDOTHE., ZOT—XEy ME2FHUTEAAA=Z I =TIV 3 Y
NT—=0% 774V Fa—=v 735201280, kNP EERE2ES. 2
Nz kD, FEETORBIEBOEEE 7 XVOMNEIZL S T — X BDRWIGE
ThH, BWHREZER T 2 Z e MIFTE 5. 20Xy T —2 2V TBERE
REIMMTZZ 212X D, BRARNT A —=RIT & 0B X NGOG d
SHEEDORWEDZHEIEE T2 ERARETH 5. EERTIE, FHFEAD
v b — 27 THEAEBERROHEEN 217V, FBNIGERLZED L X0k
JE—HT 20 a2MERT 5 TIRETEOAEAM2RT.

F——k
LA, B, BARHBZ2—F VR y b T —2

A=

i



Automatic Selection of Image Inpainting
Results Based on Quality Evaluation Using

Convolutional Neural Network*

Harumi Namura

Abstract

Undesirable objects may be present in images, such as scratches on printed
images or unintentionally captured people. Image inpainting is a technique to
remove such undesirable regions and fill the missing regions in a visually plausible
way. For doing this, methods have been widely studied that copy some regions
in the image as examples to the missing regions. These methods use an energy
function based on the similarity between the missing regions and other regions,
and fill the missing regions by minimizing this function. However, these methods
have a problem that the quality of the inpainting results greatly varies depending
on parameters of the methods, such as an initial value, and it is impossible to
determine such parameter values that always give a good inpainting result.

This thesis proposes a method to evaluate inpainting results using a convolu-
tional neural network (CNN) for automatically selecting a better image inpainting
result from ones obtained with various parameters. To the best of our knowledge,
a dataset that can be used to train the CNN has not been built; therefore in or-
der to efficiently train our CNN, we build two datasets and perform transfer
learning. The first dataset contains images with randomly set missing regions,

together with their inpaining results. Since the missing regions are randomly

*Master’s Thesis, Graduate School of Information Science, Nara Institute of Science and
Technology, NAIST-IS-MT1551070, March 16, 2017.
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set, we can automatically generate a large number of data. The second dataset
contains images with manually specified missing regions. For this dataset, we
apply an image inpainting method with various parameter values, and manually
assign a label that represents either good or bad quality. We use this dataset
to fine-tune our CNN so that its scores correlate with the labels. By doing this,
we can train the CNN without using a vast amount of manually labeled data.
By evaluating the inpainting results using this CNN, we can automatically se-
lect a result with good quality out of ones obtained with various parameters. In
our experiments, we demonstrate the effectiveness of the proposed method by

confirming how much our CNN is consistent with manually assigned labels.
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