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ABSTRACT

There have been several developments for Thai Braille to Thai translation for assisting
the communication between the visually impaired and the normal sighted. The grammar rules of
Thai Braille and Thai are different. So, it is not applicable to use character-to-character or word-
to-word translation techniques. Generally, Thai Braille to Thai translation programs apply
grammar rules to control the translation process but there are problems about translating
compound consonants and vowels, two-cell Braille characters and transliterated words because
Thai Braille Grade 1 write characters continuously until the end of the sentence and uses spaces
for separating sentences. There are such words that have the same character sequence with other
words but have several meanings. This causes ambiguity. Therefore, it is difficult to write a
program to cover all conditions.

This Thesis proposes a method to solve Thai Braille to Thai translation problems in the
cases that the sentences contain compound consonants, vowels, two-cell Braille characters and
transliterated words by using the N-gram model technique to wrap words before being translated
into Thai in order to reduce the ambiguity of the language and propose the optimal N-gram
number for wrapping Thai Braille words. The new method can improve the correctness of the
translation and reduce the memory consumption better than the old method but the new method
requires more translation time than the old method. The appropriate N-gram number is 4-gram for

the Braille Thai text word wrap.

Keywords: Thai Braille, N-gram model, Thai Braille to Thai translation program
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Lﬂif]\‘mf] CMU-SLM toolkit & ’E]‘ﬁ‘IﬂEJGlHﬁ’J“UE) 2.7) Tagii i mummmﬂﬂaimﬂaaﬂm

s o A
miaammllmmuﬁﬂﬂugﬂw 3.5
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order =3

A A 4

text2idngram

A 4

train.idngram

text2wireq idngram2lm

A 4

train.wfreq

A\ 4

wireq2vocab train.3gram

\ 4

train.vocab
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. . M s .
ARPA format La¥nN135¢1) Option —binary ﬂx"lﬂ”lﬂﬁga1@wﬂ1ugﬂgguumaq Binary
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I ) a < 1 v o
mu InefluniwInelugduny File-to-file  Taoriunaiinduunsudingielunisdasm
y ¢ 4 ° {a X o o s
envssasm e Inarioannnuhiniuifadunndnyas Mslsuvesdnysusaan 1y Ing
o ? Y I Yyas A o 1 o R o & £y Y
szau 1 nuunladlddumm InglagldMeununmaed Fesuiluszdesainesions
o w J ° P Y
monvsusasn i Inouazsemsmniu lne 13aranih
{ J 1 { @ 4 1
Tuz17 3.7 naasesdsznovaies vesszuui ldeenuuy Buazdnyuzmasiseuse
o 7o o 3‘; A ' s & Ao @ 9 V1 o
AuvealandunansmnImsrenaeesnszneudus neuiludeslesnlumsuilasgnus

wyaanu neszav 1 Tidluamlne



40

‘ start ’

Input: Braille text

‘.'.

Length Braille text — length found Braille word
> pre_ngram_generate

Braille pattern

A 4

T, Braille n-gram |
N-gram pattern
L pattern train.3gram
select_output pattern train.4gram
Braille word train.Sgram | [

% Braille separated word \_/,

Thai word list Braille word Y

A

Braille word list translate to_thai

\/

Thai word

Output: Thai text

end
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M99 3.3 19az0eav09a 115 1UTUADY pre_ngrams_generate
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FHAveIAI3 Foupaa s ninvea s
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<3 ' o Il a3
Global Integer | index_arry prepare ngram_pattern | UAINIUHUIVDIUDUUNTY
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( start )

Y

MuunNuelse leadunaas

!ﬁu 13 udnls length line input file

A 4

o o <
ﬂTuamW]ﬂTu’]ugﬂuﬂﬂl'ﬂuuﬂju (N-gram pattern)

o 3 1< @ . . .
Tastruaudunuluaauils div_length line input_file

[ <3 @
sazewa Ny luauils mod length line input file

Y

o %I 1auls arry _prepare_ngram_pattern ¥ila Array

of String 911U div_length line input_file +1
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' a I J = ' v oo
Lgudﬂiziaﬂauwmﬂumuq Tﬂammmmﬂummmmw

A o Y <3 @
Amvua LBuaginuludnls arry_prepare_ngram_pattern

\4

GRIGRIBIE arry_prepare_ngram_pattern Ulﬂﬁlﬁ}ﬁﬂ

d o 3}./ 1
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A 4

end
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o < < g . . .
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<} @
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4, LLUQﬂi%Tﬂﬂ@HW@LﬂUﬁ?Hﬂ Tﬂmmaxmumm’maﬂmszmmmmauuﬂmwllﬂ
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v
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ﬂ
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ABSTRACT

In the present, the Braille Thai to Thai translatapplies grammar rules to control the
translation process but there are problems abautslating compound consonants and
vowels, two-cell Braille characters and transliteda words. The causes are too many
grammar rules and the ambiguity of the languagerédtore, it is difficult to write a program
to cover all conditions. This paper proposes a otetb solve Braille Thai to Thai translation
problems in the cases that the sentences contanpaand consonants, vowels, two-cell
Braille characters and transliterated words by gighre N-gram model technique to wrap
words before being translated into Thai in orderetduce the ambiguity of the language and
propose the optimal N-gram number for wrapping IBraihai words. The new method can
improve the translation correctness and reduceri@ory consumption better than the old
method but the new method requires more transldtiime than the old method. The
appropriate N-gram number is 4-gram for the Brailhai text word wrap.

Key Words: Thai Braille, N-gram model, Braille tédi translation program
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- . SRDRERVIFY
NN
ﬂ%l'\iﬁ 3-UNTY 4-11N3Y 5-UNTY
famuna | assdszan | meaund | aszdszan | mmuna | assdsgaw | deoundt | aseilszaw
(MB) (MB) (MB) (MB) (MB) (MB) (MB) (MB)

1 179 178.9 8.2 8.2 8.9 8.9 8.8 8.8

2 178.8 179.2 8.2 8.3 8.8 9.3 8.9 8.9

3 179.1 178.6 8 8.4 8.7 8.7 8.7 8.7

4 178.7 178.8 8.5 8 8.8 8.9 8.6 8.8

5 178.9 178.9 8.2 8.1 9.2 8.8 8.8 8.8

6 178.7 178.7 8.1 8.2 9 9.2 8.8 8.7

7 179.2 179.1 8.3 8.1 8.9 9 8.7 9

8 178.9 179.3 8 8.3 8.8 8.7 8.7 8.7

9 178.7 178.8 8.3 8.2 8.8 8.7 8.9 8.8

10 178.9 178.6 8.1 8.3 9 8.8 9 8.9
nA 178.9 178.9 8.19 8.21 8.89 8.9 8.79 8.81
SD. 0.1729 0.2424 0.1524 0.1197 0.1449 0.2108 0.1197 0.0994
Max 179.2 179.3 8.5 8.4 9.2 9.3 9 9
Min 178.7 178.6 8 8 8.7 8.7 8.6 8.7
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v H Y
M13199 2 wamanaaealioumeunainlslunsulaslsznn llamaruna

waminaaeuSeumeunanlFlumsulaalszan lidmarund (ar : Jui)
FMIAN ’BmsIny
Avan
Il Ilaa
1 2 3 4 5 1 2 3 4 5

X 0.55 0.75 0.74 0.44 0.43 149 174 160 155 150

) 0.54 0.74 0.73 0.43 0.42 148 173 162 156 152

3 0.53 0.73 0.72 0.42 0.41 150 174 161 156 152

A 0.53 0.73 0.73 0.43 0.42 149 174 161 156 152

S 0.56 0.76 0.75 0.45 0.44 148 175 160 156 152

6 0.54 0.74 0.73 0.43 0.42 149 175 160 155 152

. 0.56 0.76 0.75 0.45 0.44 149 176 161 156 152

q 0.54 0.74 0.73 0.43 0.42 148 174 160 157 153

0 0.55 0.75 0.74 0.44 0.43 150 174 161 156 152

10 0.56 0.76 0.75 0.45 0.44 149 173 161 155 151
Lﬂéﬂ 0.546 0.746 0.737 0.437 0.427 148.9 174.2 160.7 155.8 151.8
SD 0.0117 | 0.0117 | 0.0106 | 0.0106 | 0.0106 | 0.7379 | 0.9189 | 0.6749 | 0.6325 | 0.7888

0.56 0.76 0.75 0.45 0.44 150 176 162 157 153

Max
. 0.53 0.73 0.72 0.42 0.41 148 173 160 155 150
Min
Rlekie 198 205 200 178 182 198 205 200 178 182
UISNA
9.76 10 10 9.83 9.95 9.76 10 10 9.83 9.95
Size(KB)
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wansnaaeuSeumeunanlslumsutaslszanlidassilssay (a1 : Fuh)
W/MIAN ’BmsIny
Avan
Ilaa laa
1 2 3 4 5 1 2 3 4 5

X 0.55 0.54 0.53 0.73 0.63 158 155 142 194 140

) 0.54 0.53 0.52 0.72 0.62 158 155 142 195 141

3 0.54 0.53 0.52 0.72 0.62 158 155 142 196 140

A 0.53 0.52 0.51 0.71 0.61 159 155 142 195 140

S 0.56 0.55 0.54 0.74 0.64 158 155 142 194 141

6 0.53 0.52 0.51 0.71 0.61 159 155 141 195 141

. 0.54 0.53 0.52 0.72 0.62 158 155 143 195 140

q 0.55 0.54 0.53 0.73 0.63 159 155 142 195 140

0 0.56 0.55 0.54 0.74 0.64 158 154 142 195 141

10 0.54 0.53 0.52 0.72 0.62 158 156 142 195 140
Lﬂéﬂ 0.544 0.534 0.524 0.724 0.624 158.3 155 142 194.9 140.4
SD 0.0107 | 0.0107 | 0.0107 | 0.0107 | 0.0107 | 04830 | 0.4714 | 0.4714 | 0.5676 | 0.5164

0.56 0.55 0.54 0.74 0.64 159 156 143 196 141

Max
. 0.53 0.52 0.51 0.71 0.61 158 154 141 194 140
Min
Rlekie 197 197 191 202 198 197 197 191 202 198
UISNA
9.86 9.64 9.17 9.19 9.76 9.86 9.64 9.17 9.19 9.76
Size(KB)
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1 { S w s s
A1319% 4 wananaasuFeuneunanlylumsulaslszan lWdsnysusadaousad

wamnaaeuSeumeunanlFlumsulaslszanlWdsnysusadaouwad (a1 : Jui)

BT TAREICY M3 I
adait
Tl W
1 2 3 4 5 1 2 3 4 5

| 0.55 0.56 0.57 0.77 0.76 161 162 168 184 182

5 0.53 0.54 0.55 0.75 0.74 160 164 170 184 182

; 0.56 0.57 0.58 0.78 0.77 160 162 170 184 180

. 0.54 0.55 0.56 0.76 0.75 161 162 168 185 182

s 0.53 0.54 0.55 0.75 0.74 160 163 169 184 178

6 0.55 0.56 0.57 0.77 0.76 163 162 168 184 181

; 0.54 0.55 0.56 0.76 0.75 162 163 169 185 181

) 0.55 0.56 0.57 0.77 0.76 160 164 169 184 182

0 0.53 0.54 0.55 0.75 0.74 161 163 167 184 187

0 0.54 0.55 0.56 0.76 0.75 160 164 168 184 179
i 0.542 0.552 0.562 0762 | 0.752 | 160.8 | 162.9 | 168.6 | 1842 | 181.4
SD. 0.0103 | 0.0103 | 0.0103 | 0.0103 | 0.0103 | 1.0328 | 0.8756 | 0.9661 | 0.4216 | 2.4129

Max 0.56 0.57 0.58 0.78 0.77 163 164 170 185 187

Min 0.53 0.54 0.55 0.75 0.74 160 162 167 184 178

i 211 211 245 214 217 211 211 245 214 217

UFTNA
Size(KB) 9.14 9.17 9.6 9.92 9.87 9.14 9.17 9.6 9.92 9.87
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wamnaaeuSeumeunanlFlumsutaslszan ldmiudwd (ar : Jui)
BT NI ’BmsIny
Avan
Ilaa Il
1 2 3 4 5 1 2 3 4 5
X 0.53 0.52 0.51 0.61 0.41 163 160 159 171 146
) 0.56 0.55 0.54 0.64 0.44 161 160 157 172 147
3 0.55 0.54 0.53 0.63 0.43 162 160 157 171 147
A 0.54 0.53 0.52 0.62 0.42 163 161 157 172 146
S 0.56 0.55 0.54 0.64 0.44 162 160 157 172 148
6 0.56 0.56 0.55 0.65 0.45 162 160 158 171 146
. 0.56 0.56 0.55 0.65 0.45 163 161 157 170 146
q 0.55 0.54 0.53 0.63 0.43 161 161 157 172 148
0 0.53 0.52 0.51 0.61 0.41 162 161 158 171 146
10 0.54 0.53 0.52 0.62 0.42 162 161 157 172 146
Lﬂéﬂ 0.548 0.54 0.53 0.63 0.43 162.1 160.5 157.4 171.4 146.6
SD 0.0123 | 0.0149 | 0.0149 | 0.0149 | 0.0149 | 0.7379 | 0.5270 | 0.6992 | 0.6992 | 0.8433
0.56 0.56 0.55 0.65 0.45 163 161 159 172 148
Max
. 0.53 0.52 0.51 0.61 0.41 161 160 157 170 146
Min
Rlekie 193 191 186 196 185 193 191 186 196 185
UISNA
9.98 9.68 9.96 10 9.19 9.98 9.68 9.96 10 9.19
Size(KB)
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wamsnaasafSeumesunainlFlumsuilaslsznnilse Teana il (a1 : Jui)

< o as a
I‘]J5L!ﬂi3JL!ﬂﬁﬁlﬂiﬁﬁlﬂuiﬁﬁu@ﬁﬁﬂ?y'lll‘V] guUY File-to-file (3DN1TLAN)

adait
T

1 2 3 4 5 6 7 8 9 10

| 0.54 0.55 0.55 0.56 0.55 0.54 0.54 0.55 0.56 0.56

5 0.54 0.55 0.54 0.55 0.54 0.55 0.55 0.54 0.55 0.54

; 0.53 0.56 0.54 0.54 0.56 0.55 0.54 0.54 0.54 0.53

. 0.56 0.53 0.53 0.56 0.55 0.56 0.54 0.56 0.56 0.55

s 0.54 0.54 0.54 0.55 0.54 0.54 0.56 0.55 0.53 0.56

6 0.56 0.56 0.56 0.56 0.54 0.55 0.56 0.56 0.54 0.56

; 0.55 0.56 0.54 0.56 0.56 0.54 0.55 0.55 0.55 0.53

) 0.54 0.54 0.53 0.55 0.55 0.55 0.54 0.55 0.56 0.54

0 0.53 0.56 0.56 0.54 0.54 0.54 0.55 0.54 0.55 0.55
0 0.54 0.55 0.56 0.55 0.54 0.56 0.55 0.56 0.53 0.54
i 0.543 0.55 0.545 | 0552 | 0547 | 0.548 | 0.548 0.55 0.547 | 0.546

SD. 0.0106 | 0.0105 | 0.0118 | 0.0079 | 0.0082 | 0.0079 | 0.0079 | 0.0082 | 0.0116 | 0.0117
Max 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56
Min 0.53 0.53 0.53 0.54 0.54 0.54 0.54 0.54 0.53 0.53
i 198 224 214 201 214 219 218 214 221 195
UFTNA

9.92 9.97 9.98 9.91 9.96 10.00 | 10.00 | 10.00 9.95 9.98

Size(KB)
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A3 19N 7 wamanaasulFeumeunanlslumsulasilse Teana ldveadsms v

mansnaasaFeuiounarildlumsudalsznnise Teawa 1 (e - Sund)
Tsunsulassnusiwsaany lnadlunm InenFmatiad uunsulumsdamGsns Inw)
Avan
Ilaa
1 2 3 4 5 6 7 8 9 10
X 155 159 163 162 153 159 151 167 165 166
) 156 159 162 162 153 159 151 168 166 167
3 156 159 163 162 154 159 150 168 166 165
A 156 161 162 161 154 159 150 166 167 167
S 155 159 162 163 153 159 150 167 166 165
6 155 159 162 162 154 159 150 167 166 165
. 156 159 164 161 154 160 150 168 166 166
q 155 160 162 162 153 159 150 166 165 167
0 156 159 163 163 154 158 150 167 166 165
10 155 160 162 161 154 160 150 166 166 166
Lﬂéﬂ 155.5 159.4 162.5 161.9 153.6 159.1 150.2 167 165.9 165.9
SD 0.5270 | 0.6992 | 0.7071 | 0.7379 | 0.5164 | 0.5676 | 0.4216 | 0.8165 | 0.5676 | 0.8756
156 161 164 163 154 160 151 168 167 167
Max
. 155 159 162 161 153 158 150 166 165 165
Min
MUY 198 224 214 201 214 219 218 214 221 195
UISNA
9.92 9.97 9.98 991 9.96 10.00 10.00 10.00 9.95 9.98
Size(KB)
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