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ABSTRACT

Noise reduction is the first step of image processing to reduce noises in mages. The
scanned images might be contaminated by noises and these low quality images will affect to the
next step of image processing. The purpose of this thesis is to study techniques and methods to
reduce or eliminate noises from images. The results of system will be use as an input for a
character recognition system. The thesis proposes a scheme which is a combination and extension
of the Applied kFill Algorithm and Median Filter method. The scheme can be applied with images
and documents of binary level, gray-scale level and color format with 300 dpi. From experimental
results, the scheme can improve the clearness and correctness of images and documents. The

recognition rate of character recognition software also improved.
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1.9  Pills. Copyright photo courtesy of Karel de Gendre
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HANINAABINILITMIANY Audeyanmiendisaiu inouunTuusd Awmisien

6.14 - 6.17

1 o v o . . L4
M3 6.14 NANINAADUAWFBNALITF$1728NYT AmThai Version 1.0 Taol43uTaad

YU1A 3x3 funmenasMyT nsuuy luus

¢ ¢
namInaassdseraas ArnThai Version 1.0

Jonnunagou MNTTAVTYYIUTUNIY (%)

0% 5% | 10% | 15% | 20% | 25% | 30%
ﬂ‘lwﬁugﬁuﬁﬁ vgufg‘]mjuﬂqu 66.67 | 62.66 | 55.01 | 49.04 | 40.12 | 35.32 | 29.21
KFill Algorithm 67.63 | 63.12 | 57.76 | 51.74 | 48.63 | 44.54 | 38.70
Applied kFill Algorithm 67.16 | 63.12 | 57.33 | 52.40 | 48.63 | 44.54 | 38.83
Median Filter 52.11 | 5045 | 45.93 | 44.29 | 41.43 | 38.07 | 34.63
n31szyna Applied kFill 1az

52.54 | 50.63 | 46.46 | 45.24 | 42.64 | 38.67 | 35.19
Median Filter

M3 6.15 HORIINATEUAILTENAIRTEE1AI8NYS AmThai Version 1.0 Tae143uTaod

YUIA 5xS NuAMENTIsN I Insuuy luuis

HaMINAaBIA e ¥eWAII3 ArnThai Version 1.0

Median Filter

Jonmmaae MUTLAUVTYIUTUNIY (%)

| 0% 5% | 10% | 15% | 20% | 25% | 30%

ﬂ1w¢,{uﬂﬁ’uﬁﬁﬁ’tyiy‘]m§1jﬂju 66.67 | 62.66 | 54.62 | 49.14 | 40.22 | 35.32 | 29.21

KFill Algorithm 742 | 635 | 431 | 3.93 | 340 | 2.82 | 2.16

Applied kFill Algorithm 41.23 | 40.27 | 37.66 | 35.75 | 34.03 | 31.17 | 28.54

Median Filter 23.21 | 20.88 | 20.00 | 20.93 | 18.82 | 18.14 | 16.78
n51szynd Applied kFill iag

25.02 | 23.66 | 23.08 | 23.40 | 20.66 | 19.53 | 18.23
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M131991 6.16 HaNMINATBUAWFOWALIFS

Y19 3x3 funwena1sne nouuy luus

o W w

VIRIBNHI

ThaiOCR Version 1.5 Tﬂu‘h’ffmeﬁ

wamInaasdIu¥enfili ThaiOCR Version 1.5

JeanuMaTeY MNITAVTYINUTUNIU (%)

0% 5% | 10% | 15% | 20% | 25% | 30%
nduntuisidyenusuniu | 5737 | 39.71 | 2894 | 20.65 | 1123 | 9.64 | 6.26
KFill Algorithm 58.06 | 45.83 | 35.48 | 28.43 | 21.01 | 15.07 | 9.79
Applied kFill Algorithm 58.36 | 45.65 | 36.76 | 28.56 | 22.47 | 15.88 | 10.15
Median Filter 45.29 | 42.02 | 40.28 | 36.62 | 30.76 | 31.44 | 26.29
msilszqne Applied kFill unz 45.47 | 41.87 | 40.51 | 35.20 { 31.77 | 31.30 | 26.07
Median Filter '

M3 6.17 KANINAABUAWONANIT§1925ANS ThaiOCR Version 1.5 Tao1§iuTard

YUA 5x5 funBNAIsA T ot Tuuns

HAMINATBINIU¥eNANIS ThaiOCR Version 1.5

Jennunazey MUTTAVTYIUTUNIU (%)
0% | 5% | 10% | 15% | 20% | 25% | 30%
nmduntuiitidyanaisunay | 5737 | 30.71 | 28.94 1 2065 | 1123 | 9.64 | 6.08
KFill Algorithm 328 | 2.08 | 037 [ 0.78 | 024 | 0.32 | 0.40
Applied kFill Algorithm 43.28 | 38.51 | 38.80 | 34.62 | 32.54 | 31.00 | 24.23
Median Filter 15.60 | 18.63 | 17.52 | 15.78 [ 14.96 | 14.26 | 12.59
(4 . .
msyszyna Applied kFill itag
18.11 | 18,62 | 17.55 | 15.92 | 15.11 | 14.51 | 12.87
Median Filter
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HANTSNANBIRIWIBMITANY Auteyanimenarsniyt InsuuuszaLIm A1 NN
6.18-6.21

4 o w o . . d
M99 6.18 HAMINAADUAWFENALIT3$1A25AYS AmThai Version 1.0 Tasl$TuTaad

YUIA 3x3 fumwenas N InouuUsEAUIM

HaNINAa0InIu¥oniII3 ArnThai Version 1.0

Jonnunnaey MUTLAVTYIUTUNIU (%)

0% 5% | 10% | 15% | 20% | 25% | 30%

L4

nduRT U Fanaisunay | 7295 | 66.34 | 61.33 | 52.55 | 40.49 | 35.65 | 28.00

Median Filter 70.95 | 68.94 | 64.42 | 61.82 | 59.06 | 55.36 | 50.86

n151l52yna Applied kFill Liag
73.07 | 75.00 | 72.15 | 71.43 | 68.59 | 61.36 | 65.34

Median Filter

A3 6.19 HANMINATBURILFONAIII351AI8NYS AmThai Version 1.0 Tao 1§ iuTaad

YUIA 5x5 ﬁ"ummonmimuﬂmuuuszﬁmm

HansnNnaoaIuwenei’ ArnThai Version 1.0

JeANUNATBY MUITAVTYRIUTUNIU (%)

0% | 5% | 10% | 15% | 20% | 25% | 30%

o

amAustuRiidyaasunay | 7295 | 6634 | 61.33 | 5255 | 4049 | 35.65 | 27.85

Median Filter 50.41 | 48.47 | 45.73 | 42.13 | 39.24 | 35.69 | 34.32

n51s3ynA Applied kFill iy
75.72 | 71.63 | 65.80 | 64.18 | 58.93 | 57.34 | 54.20

Median Filter
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at v ¢ Iy . . Yo ¢
AT 6.20 HANMINATBURWHBNALIT3T1AIBNYS ThaiOCR Version 1.5 Tno143ulard

YUIA 3x3 ﬁUﬂ'lWli)ﬂ'cT'liﬂ'lHﬂ“ﬂUllUUSZﬁUWﬂ

nammﬂamﬁawaﬂﬁm‘f ThaiOCR Version 1.5

denrmaaeou MUTSAVAYRIUTUNIU (%)

0% | 5% | 10% | 15% | 20% | 25% | 30%

L

amdunTuRifdyeasunoy | 8895 | 68.68 | 51.64 | 36.41 | 25.09 | 15.04 | 11.69

Median Filter 80.17 | 76.17 | 69.95 | 68.05 | 62.37 | 53.86 | 48.59

4
M3UssynA Applied kFill tiag
4nA Applied kFi 88.87 | 82.46 | 80.66 | 75.55 | 71.38 | 65.31 | 59.83

Median Filter

M3 6.21 HanInaTURIUEoNAIT§$19I8ANS ThaiOCR Version 1.5 Taul43ulad

YU 5x5 HUATWIBATITATH INBULUSTTAUIM

namInaaenlusonuId ThaiOCR Version 1.5

Jepnumaasy MAITOUTUIUTUNIU (%)

0% | 5% | 10% | 15% | 20% | 25% | 30%

nmduntiufindyanasuniy | 88.95 | 68.68 | 51.64 | 3641 | 25.09 | 15.04 | 1169

Median Filter 41.79 | 39.90 | 38.12 | 34.12 | 30.66 | 30.91 | 27.73

o
M5Useyna Applied kFill ag
tnf Applied k1 88.08 | 77.64 | 72.90 | 67.68 | 64.30 | 57.03 | 52.98

Median Filter
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In an Image Processing, one of the most important processes is a
noise reduction process. This paper presents a scheme for noise
reduction of the type called Salt and Pepper Noise which can be found
in almost documents. The aim of this technique is the improve the
accuracy of OCR system. The scheme is the combination and extension
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