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Abstract

Tamil language is widely used in southern
India, Sri Lanka and Singapore. This paper
investigates the design and implementation
strategies for a Tamil speech recognition system.
It utilizes the speech features of the 149 common
Tamil mono-syllables as the major training and
recognition methodology. A training database
of 10 utterances per mono-syllable is established
by applying Tamil pronunciation rules. These 10
utterances are collected through reading five
rounds of the same mono-syllables twice with
different tones. The first pronounced pattern has
high pitch of tone one, while the second one has
falling pitch of tone four.  Mel-frequency
cepstral coefficients, linear predicted cepstral
coefficients, and hidden Markov model are used
as the two feature models and the syllable
recognition model respectively. The recognized
syllable strings are then refined by phonotactical
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rules to obtain the optimal result. Under the Intel
Core 2 Quad 2.5 GHz personal computer and
Ubuntu 10.04 operating system environment, a
correct phrase recognition rate of 88.74% can be
reached for a 3,500 Tamil phrase database. The
average computation time for the system is
within 1.5 seconds, and the training time for the
systems is about one and half hours.

Keywords: Tamil speech recognition system,
Mel-frequency cepstral coefficients,

Linear predictive cepstral
coefficients, Hidden Markov model,
Phonotactics.
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A2 R EEY T HS 4

KoL 2 T BEHF 5 % kN N T BESHF 5 %
0001 Y a [a] 0041 [a[V) il [1]
0002 1687 an [an] 0042 am ir [1r]
0003 u ba [ba] 0043 & ja [dza]
0004 Qu be [ be] 0044 & ji [d31]
0005 b)) bi [br] 0045 & ju [d3u]
0006 Qum bo [bo] 0046 5 ka [ka]
0007 Y bu [bu] 0047 1L kai [kar]
0008 g cha [ta] 0048 &60 kal [kal]
0009 1k chai [Har] 0049 60T kan [kan]
0010 6L chal [Hal] 0050 319} kar [kar]
0011 &6or chan [Han] 0051 Q& ke [kel
0012 &m char [tar] 0052 & ki [ki]
0013 Q& che [te ] 0053 Qe ko [ko]
0014 & chi [t1] 0054 Q&meL kol [kol]
0015 Qam cho [to] 0055 & ku [ku]
0016 G chu [Hu] 0056 G601 kun [kun]
0017 ) da [da] 0057 6V la [la]
0018 (1915)) dai [dar] 0058 6016V lai [lar]
0019 &6V dal [dal] 0059 6V 60T lan [lan]
0020 & 60T dan [dan] 0060 60Mm lar [lar]
0021 &M dar [dar] 0061 Qlev le [le]
0022 & di [d1] 0062 60l li [I1]
0023 &Hm dir [drr] 0063 Qeormr lo [Io]
0024 Qg do [do] 0064 [2V] lu [lu]
0025 &l du [du] 0065 801601 lun [lun]
0026 3) e [e] 0066 LD ma [ma]
0027 6J 60T en [en] 0067 60D mai [mar]
0028 5 ga [ga] 0068 LD6BT man [ man ]
0029 &60 gal [gal] 0069 Qo me [me]
0030 & gi [o1] 0070 LB mi [m1]
0031 G gu [gu] 0071 LB6oT min [miIn]
0032 5 ha [ha] 0072 Quom mo [mo]
0033 MG hai [har] 0073 w mu [mu]
0034 &60 hal [ hal ] 0074 (60T mun [mun]
0035 G607 han [han] 0075 60T na [na]
0036 &M har [har] 0076 60Y60T nai [nar]
0037 & hi [hr] 0077 69760 nal [nal]
0038 Q& ho [ho] 0078 6UT60T nan [nan]
0039 & hu [hu] 0079 691 nar [nar]
0040 a i [1] 0080 Qleor ne [ne]




K% B R BEH 5 1% S5 BE BEHS 3 1%
0081 (Al20119) ner [ ner] 0121 (1)):) tai [tar]
0082 eofl ni [n1] 0122 560 tal [tal]
0083 eoflm nir [nIr] 0123 & 60T tan [tan]
0084 Qeorm no [no] 0124 & ti [tr]

0085 Qeorr@ noy [nor] 0125 <3 tu [tu]

0086 (10} nu [nu] 0126 2 u [u]

0087 651607 nun [nun] 0127 2§ ut [ut]

0088 6 0 [2] 0128 6 va [va]
0089 u pa [pal 0129 (1I3]] vai [var]
0090 6oL pai [par] 0130 6160 val [val]
0091 L6L pal [pal] 0131 61607 van [van]
0092 Li6oT pan [pan] 0132 6um var [var]
0093 um par [par] 0133 Qeu ve [ve]
0094 @l pe [ pe] 0134 Q6uedT ven [ven]
0095 9 pi [p1] 0135 afl vi [vi]

0096 qedt pin [ pin] 0136 Qleur Vo [vo]
0097 Qum po [po] 0137 6 vu [vu]
0098 4 pu [pul] 0138 w ya [jal

0099 m ra [ra] 0139 6L yal [jal]
0100 MM rai [rar] 0140 LLI60T yan [jan]
0101 M6V ral [ral] 0141 wim yar [jar]
0102 60T ran [ran] 0142 Qwl ye [ie]

0103 Qm re [re] 0143 Quum yo [io]

0104 19) ri [r] 0144 u yu [ju]

0105 Qo o [r2] 0145 ) za [za]
0106 mi ru [ru] 0146 60D zai [zar]
0107 miev rul [rul] 0147 LO6L zal [zal ]
0108 medt run [run] 0148 ) zi [z1]

0109 & sa [sal 0149 w zZu [zu]
0110 (1)L sai [sar]

0111 F60 sal [sal]

0112 &6or san [san]

0113 &m sar [sar]

0114 Q& se [se]

0115 & si [s1]

0116 &letr sin [sin]

0117 Q&m SO [s0]

0118 G su [su]

0119 G607 sun [sun]

0120 )] ta [ta]




