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Today, there are min;rnppthﬂhu to automatic speech recognition. However, most of
them represeat an ohmntmnlpm bM_uq a temporal sequence of measurements extracted
from fixed-length frames, such as the Hidden Markov Model (HMM)-based speech recognition.
Imrpomtmg"mm: knowledge into those HMM-based approaches are proved to be
difficult. A um-bmd approach, in which acoustic feature vectors represent underlying
speech scgments instead of speech frames, was introduced. Segment-based approaches have been
shown as competitive alternatives to HMM-based techniques. In this disscrtation, we show that
using a segment-based approach can yield better accuracies than the HMM-based ones in Thai
phoneme recognition tasks. Still; its accuracies rely heavily on the quality of the segment graph
from which the recognizer searches for the most likely recognition hypotheses. In order to
increase Itre inclusion rate of actual segments in the graph, we recover possible missing segments
due to b-nundw insertion and deletion errors based on acoustic .di;f;o;;ﬁnuiﬁu together with
manner distinctive features from segment graphs provided by a typledﬁ'm-bue& segmentation.
Scores based on how likely a segment belongs to some phoneme broad classes are also
incorporated to the probabilistic framework used for scoring segments. The best phoneme
recognition aceuracy achieved is 58.26%, while they are less than S0% for the baseline HMM-
based and the traditional scgment-based recognizers.
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for each boundary b, in the utterance
let best_score(b, ) =-00
for each segment s that terminates at boundary b,

let b, be the staring boundary that terminates at boundary b,

from

-
let x be the measurement vector for segment sy,

let ¥}, be.the measurement vector from boundary b

from

let y,[] be the array of boundary measurement vectors for every frame from b to

from+1

to-1

for each noden, inthe pronunciation network
for each pronuneiation arc a arriving at node n,,

let n, be the source node of arc a

from

let b be the pronunciation arc arriving at node n

from

if (ng,, , Ng,,,) has not been pruned from the Viterbi lattice

let a be the label on arc a

let O be the anti-phone label

let 3, be the label for the transition boundary b = a

let 3, be the label for the internal boundary a = a

let acoustic_score = p( )_()l o) — p()_()la )+ pFlBY).+p(¥,IB)
let duration_score = stw if b ?é a,or0ifb=a

let language score = p(3,)

let score = acoustic_score + duration_score + language score

if ( score(n ) + score > score(n,, b))

from* bfrom

score(n, , b,) =score(n,, , b, )+ score

to? from

make a back pointer from score(n,, b, ) to score(n; b, )

to?

if score(n

to?

b, >Dbest_score(b,)

b,)

to” ~to

let best_score(b, ) = score(n
for each node n,, in the pronunciation network

if best_score(b, ) - score(n,, b,) > thresh

to?

prune node (n,, b, ) from the Viterbi lattice

to?
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291  MNAINY (Energy)
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292 9A5IMIAAgUE (Zero Crossing Rate: ZCR)
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16 32.16 41.48 42.39
17 32.21 41.59 42.42
18 32.11 41.72 42.66
19 32.15 41.82 42.60
20 32.13 41.82 42.65
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21 32.14 41.92 42.69
22 32.16 42.03 42.66
23 32.24 42.09 42.71
24 o ) 42.15 42.74
25 32.86 42.19 42.78
26 32.98 42.17 42.80
27 32.86 42.24 42.78
28 32.85 42.23 42.79
29 379 42.22 42.83
30 32479 42.23 42.82
31 32.81 42.21 42.82
32 32.68 42.19 42.80
33 32.62 42.19 42.81
34 32.62 42.19 42.83
35 32.45 42.19 42.81
36 32.44 42.17 42.82
37 32.45 42.14 42.79
38 32.46 42.12 42.79
39 32.46 42.15 42.79
40 32.47 42.15 42.76
41 32.52 42.17 42.74
42 3255 42.18 42.76
43 32.59 42.18 42.78
44 32.63 42.17 42.79
45 32.63 42.16 42.76
46 32.62 42.15 42.76
47 32.63 42.16 42.75
48 32.63 42.16 42.72
49 32.60 42.16 42.72
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