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Example-based Super Resolution Text Image Reconstruction
Using Image Observation Model

Gyu-Ro Park’ - In-Jung Kim"

ABSTRACT

Example-based super resolution(EBSR) is a method to reconstruct high-resolution images by leaming patch-wise correspondence
between high-resolution and low-resolution images. It can reconstruct a high-resolution from just a single low-resolution image. However,
when it is applied to a text image whose font type and size are different from those of training images, it often produces lots of noise.
The primary reason is that, in the patch matching step of the reconstruction process, input patches can be inappropriately matched to the
high-resolution patches in the patch dictionary. In this paper, we propose a new patch matching method to overcome this problem. Using
an image observation model, it preserves the correlation between the input and the output images. Therefore, it effectively suppresses
spurious noise caused by inappropriately matched patches. This does not only improve the quality of the output image but also allows the
system to use a huge dictionary containing a variety of font tvpes and sizes, which significantly improves the adaptability to variation in
font tvpe and size. In experiments, the proposed method outperformed conventional methods in reconstruction of multi-font and multi-size
images. Moreover, it improved recognition performance from 8858% to 93.54%, which confirms the practical effect of the proposed method

on recognition performance.

Keywords : Example-Based Super Resolution, Patch Matching Criterion, Image Observation Model, Text Image Reconstruction
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0.226 0.138 0.243 0.157
MAP | (20.15) | (¢=0.30) | (¢=0.15) | (c=0.10)

2% NRMSEZHE2 F7hetA] @steh. o= #A] Abde] o
$ 2 QolE HXES FHH o2 AU AL HoE
ot MAP % 71&9 2% IOM%HE o] 83 F¢R0 65
48 A3E Jehldth 53, @A Aol g EE
2 g 249 9 EEZ ggd F4E0 US 95
& A%g e, ol MAP uld 71| e &
E9 5L 44 Hdd aFHoz AHLAATES v
e

43 ¢1A o

Agh sk WS A4 Alzde HE319E We] AAFA
a%g 487 Yt 4 Q4rE A% F 4 4
GHEL A4sta 1 JA4EE FASAL A Q4=
A4 Agl 8 W (minimum distance classifier)& ©]&
g F#E3ACI6)l A FF dAAdAE Aol sttt
o e 718 7|(gradient) 54 o489 en, NCGF
(normalization-cooperated gradient feature) ¥¢i2]FS of
23 F&890H17]. 53 e = 87HA Wkl oiste] 8x8
284S B3 FEHUow 1 AT, 8x8x8 = 512310
FAEA £8, FEEHE 4] Hste] LVQ(learning
vector quantization)Z #-8&3}% tH18].
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<E 6>3% 2ol niPE ¥ el P AHEL 100%
2 vehgo gy, 59 94 dig J4§e 1 B

oIr

(# 6) 2t S 2ol thet MM

AN E (%)
1060
:Ir. I
X 4 2z \Y 3 2
L F L
) £
o ol o
\,.} (_,‘)\

oAl BE WS 018 OINTIY IHAT HAE Q4 22 31

4 itk 24 43 B PEELS oHdxE B3t
dol 9% d4 Bng $58 4ve dehldd. IOM
g o] &3 W 71EY AR 7] 7 By} v u g o
4 doNE g2 548 Bgod, 94 4%e fAE
Atk MAP wld 7189 3¢ 9354%2 A4 &S eEhhol
7 S8 A%S ook 8858%Y A4 ES B #A
71 71uk wga vla@ o 434%° LFFLES e
At

5.4 B

ZHPE 43 BUe O 93 54U W Hgq o
g 7HA Ade et a9d, EES FF R 2717 #
F 943 g 942E e HEAE dole ¥ 7

& AN ol @ EAY AUL 4 A Eo] I
A A 2R AAESG Z R L 5 W] B
ot

€ =RdME 92E 949 EBSRE A% M2E 93
1S Astc Atehe WU A FEY 94 @
Z g olgsto dEY Qe 2w BAE vIYe=
A EHHoZ FY4E dATY 1 A, FE ¢hE 9
A ¥ opvel, o g A A A Thss o
W EES FH 2 A7l0 A HEHe UG £,
Q% #F 243 H3 7] 7% e 2T MAP A
71EE Adskch. MAP vl 712 F e ARy 5
Ag Aoz Yo FYe AAIAME F49
AF geE Z 598

AYS T3 AYste BHe ¥ B Avs 7189
st vasch Agste wHe 3 9 e
A AF BEFAAM 7€ BRg $48 4%S Y
th 53], 214 AgeAE B5%e A4ES B 8358%
9 QAAEE HQ 7]E9] Wiz vaF v 434%9] &F
Z
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