2007— AVM—59 (23)
2007,°12/14

HEEA HEROERSE HRE#YE
IPSJ SIG Technical Reports

EOH I AREZ R LB E

HE o WF EF AHIEE

1 OB W2 WEEREEYX— T 212-8582 )M RX/NAHRER 1
E-mail: {takashi.ida,nobuyuki.matsumoto,kenzol.isogawa}@toshiba.co.jp

HoEL EHEHD | OBPEICLEATE 3 BHREEREANERET 2. (OROBEMEARNTE, AUHEEEE
B LEROERICE VT, BEACNT 3EAROMBOXLVEZEART LICRHL, ZOXVERELESS 1
BICBDbE AL TEAROBEERRD . SH, RAUEEZLIREEORTIH> TERI ST EIKERL, A
HEBROL Y VHEOEEER, Ty VOB TRCEGOROMBIZAET S LT, | OBERIZTTRE
AEOEERED. ATHICHER L IEBROESREBREELT 2 ER2TV, 3RBAGRFREID A0
HETREGEPETTE, £ EEOHIEHTET Yy VENCBOTHVHFENMEO NS I L RHFL.
F—U—F ERg BRREL EEK BCHE, BCER

Reconstruction-based Super-resolution Using Self-congruency of Images

Takashi IDAT, Nobuyuki MATSUMOTO?, and Kenzo ISOGAWA!

t Corporate Research & Development Center, Toshiba Corp.
212-8582 Japan
E-mail: t{takashi.ida,nobuyuki.matsumoto,kenzol.isogawa}@toshiba.co.jp

1 Komukai-Toshiba-cho, Saiwai-ku, Kawasaki,

Abstract A reconstruction-based super-resolution method applicable to a single image is proposed. In the con-
ventional methods, multiple images of the same scene are required. The sampling points are copied to an image,
depending on the motion between images. As a result, the sampling density becomes higher than that of the input
image. We propose a method using the property of images in which patterns of the same intensity appear succes-
sively around the edges. Depending on the edge angle, the pixels near the edge are copied to other positions in the

same image, and the sampling density becomes higher. The proposed method provides reconstructed images with

fewer errors.

Key words image super-resolution, resolution enhancement, reconstruction, self-similar, self-congruence

1. AN E

FLERRYAVRBIBZER TV RCLBHRERED
EFEFENMEML, BROBBEBRIEEERDS R b
DOEDLE> TS, ThHHIBBICH L TERT—&0
HRERNMPEVES, ERCESLECLDEREERT. 0
BE, MR, BB 3 RBIRABNRFRE (L, 2] k2
AEEBICEDFAE T VEEHWSZEHBE N, LKL,
INLOFETRERNEA -EB TREDSTRICEZ TN
AEBHESRERETNT, HAERKERI2EDICA->TL
£5. chicl, ANEGORGHEOR{ZBAI 5L VIE
BT TGl LEN 2 EROERBRE LR OMEL
BATHS. BRGBHELOARXE LT, HHAN—ZHK (3],
TS5 8IVERY RERLDH BN, FO—DTHEEMES
K 5]~[8] REESAAROEELZBHTEIRENHHEHE

T3,

BEEEAXTIE, BEGOT7 L — Lz EEd 2B
BOTL—LZBHTE. AASRHEFCDOTHTLHED
HhiZ, BT L—LOEREZ, RUHEGROR CEEEL
ZPET L—LERRESMBETERELELE>TWVS.
ZCT, 7L—LHoBERITES LARMETREL, 20
HEIlGbETERT L — LAOERMEZLET L — LOEAE
EUTBINTS. TOXSICUTHRET L—LICBIT AR
DEEEFDIRIC, WRGEEGOEREZENTS. BE
BRI, BhE 2 ERICHIE T2 SRS BB BRI
b1%. LdHL, AUCHEEZHREY LIEROBEGSLERE
&, BEOXFy TERE EEGRAS 1 B UARWEEICIEA
TERZV. 2T, HEAOBRILBLT, FUBEELIZE
MfcES s 5 HE, WhIFECARMCEEL, ANELRO
Ty PHEOmE#EEE R CEEOMDOROESEL UTEHET

-135-



YoaVp2 Vo3 Yo Vo2
g Y
\J“ R y /\Ujﬂ’/"/.° .
. . 4 4 p_l,].o 0.0 0.0 o
\\.“ oA"o 0,0 0,0 0,0

© 00 0 00
. . .
0,0 0,0 0,0 ,
0 00 o0 00
. . - .
9,0 0,0 0,0
o0 00 0o
. .

. . . 3 a a 4 a

(a) (b)

X1 #EOTL—LERVBEEKAN. (a) HOT7 L—LOEHEE
ZOBEICESOTEREL LTEMT 3. (b) ERBEER
DEF (Bh) &, BREGEEEBOER (BA), Bl iR
(R=A) OFIEBERK.

Fig.1 A conventional method using multiple frames. (a) Pix-

els in the other frames are copied as new sampling data
(b) Relative position of

low-resolution pixels (black circle), high-resolution pixels

depending on their motions.

(white circle), and new sampling data (black triangle).
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Fig.2 Self-congruency of images. Patterns of the same intensity

appear successively around the edge.
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Fig.3 In the process of the proposed method, low-resolution pix-
els are copied as new sampling data in other lines. (a) 3D
figure whose vertical axis is intensity value. (b) Projection
onto the image plane.
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Fig.4 Search area for each corresponding point (line of black cir-
cles). (u,v) shows the relative vector from a low-resolution

pixel to the corresponding point.
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Fig.5 Examples of edge images used in the experiments.
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Fig.6 Variation of PSNR with edge angle.
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(b) the cubic convolution method and (c) the proposed
method. (d) True high-resolution image.
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Fig.9 Comparison at the image part 1. (a) Input image. (b)
Cubic convolution method. (¢) Proposed method.
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Fig. 10 Comparison at the image part 2. (a) Input image. (b) Fig.11 Comparison at the image part 3. (a) Input image. (b)

Cubic convolution method. {c) Proposed method. Cubic convolution method. (c¢) Proposed method.
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