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A Single-End-Point DTW Algorithm for Keyword Spotting
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Abstract

In order to implement a real time hardware for keyword spotting, we propose a Single-End-Point DTW(SEP-DTW)
algorithm, which is simple and less complex for computation, The SEP-DTW algorithm only needs a single end point
which enables efficient applications, and it has a small amount of computations because the global search area is divided
into successive local search areas. Also, we adopt new local constraints and a new distance measure for a better
performance of the SEP-DTW algorithm. Besides, we make a normalization of feature frame vectors so that they have the
same variance in each frequency bin, and each frame has the same energy levels. To construct several reference patterns
for each keyword, we use a clustering algorithm for all training patterns, and mean vectors in every cluster are taken as
reference patterns. In order to detect a key word for input streams of speech, we measure the distances between reference
patterns and input pattern, and we make a decision whether the distances are smaller than a pre-defined threshold value.
With isolated speech recognition and keyword spotting experiments, we verify that the proposed algorithm has a better
performance than other methods.
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Fig. 1. Stuctures and Weights of Single-End-Point DTW
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Table 1. The recognition rates of an isolated word with Table 2. The recognition rates of an isolated word with
one training set three training set
. DTW 2 E(%) DTW A4 E(%)
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7N1E g 4 71& gd 24
1 96.9 95.1 1 96.3 98.2
2 96.6 92.2 2 100.0 99.1
3 96.6 945 3 96.3 95.4
4 96.6 939 4 97.2 97.2
i 96.7 939 or R 96.7 975
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Table 3. The threshold setting experiment the
recognition rates with no false alarm in keyword
spotting

g0 | 945 | aax | 988
mountain 21 40 52.5
secondary 38 40 95.0
Middleton 27 37 73.0
Boonsboro 32 39 32.1
Conway 33 40 825

thicket 30 39 76.9

primary 34 40 85.0

minus 27 39 69.2
interstate 39 40 925
Waterloo 34 40 35.0

retrace 36 40 90.0

Z A 349 434 80.4
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