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Abstract— Noise estimation and detection algorithm should
adopt to a changing environment in a fast manner so they use a
LMS filter. However, there are some negative points as well. A
LMS filter is very low and it consequently lowers a speech
recognition rate. In order to overcome such weak point, I would
like to propose a method for the establishment of a robust' speech
recognition model in a noise environment. Since this proposed
method allows the cancelation of noise with the AELMS filter in
a noise environment, a robust speech recognition model can be
established in a noise environment.
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I. Introduction

Strengths of a LMS filter are that it can be easily applied
and have a proper performance on the detection of noise from
input signals. In many cases, the LMS filter is designed to
adopt to a changing environment in a fast manner to be
applied for noise estimation and detection algorithm, but it can
lower a speech recognition rate due to its lower convergence
speed. To supplement this weakness, a method for the
establishment of a robust speech recognition model in a noise
environment is suggested. Since this proposed method allows
the cancelation of noise with the AELMS filter in a noise
environment, a robust speech recognition model can be
established in a noise environment.

The study shows that SNR of speech, which was gained by
canceling the environment noise which was kept changing,
was enhanced by 2.8dB in an average and a recognition rate
was improved by 4.1%.

II.  Related Research
2.1 LMS(Least Mean Square) filter

Noise can go through various changes due to environmental
factors and shapes of noise even in one specific area are
various. An impulse response filter, which has been modeled
to adapt to such various changes in noise, is also changed over
time. Since noise actually existed in an environment is being
calculated in a digital domain, modeling with a linear time
varying filter which has impulse responses is possible[1].

It starts from an input signal x(n)of an adaptation filter and
y(n), representing an output, is shown after subtraction from a
d(n). The difference between output y(n) and d(n) is
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expressed as e(n), an error signal, and if there is a difference
between these two values and an error signal exist, it is
processed as far-end and if there is no difference and these two
values are the same, a signal is send to near-end to process it.
The figure 1 represents a structure of the LMS filter[2].
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Fig. 1 Structure of LMS Filter
2.2 HMM Speech Recognition Model

HMM is composed of a process which cannot be observed and
an observation process which connects an acoustical speech
signal vector which is led from a speech signal to the state of
not being able to observed. By estimating statistical features of
speech, which cannot be observed at HMM, with an
observable vector array, it could reflect statistical variability of
speech. The figure 2 shows a process of the modelling of a
state of HMM and it represents a speech model which allows
state transition[3].
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Fig. 2 HMM state modeling process
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III.  Robust Speech Recognition Model using AELMS
FILTER

The AELMS filter is composed as a time-invariant system
and it represents a filter for noise cancelation with the AEMLS
filter in the figure 3[4].
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Fig. 3 AELMS Filter
Detection of parameters shows locations values of hw rather
than m number of 0(zero), and the detection is made with a
cost function and represented in a mathematical manner as the
following.

102 = Fos (N} + maroflogh (1
w1 represents the number of kinetic parameters which have

not been indexed and & represents the deviation of wik])
mathematically as the following.
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Ky(IN1 represents active measured values and ,; minimizes

and index of j=j. T{N}, an active threshold, can be
represented mathematically as the following.
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By adjusting parameter thresholds, an estimated value of

parameter is calculated and the measured parameter is indexed.

With the renewal of ﬁ:ﬂ-:::, a parameter vector upon its average

value with k-time, it can be calculated, and it can be
represented mathematically as the following.
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§;Fk1 is represented as a parameter factor of the j —th gi#,
and this step gets repeated to extract a parameter factor and
noise from the inputted signals gets canceled to make it
converged into a signal to enhance a convergence speed.

IV. Result of experiment

The robust speech recognition model method which has been
suggested by this paper has been tested in a noise environment
with the AELMS filter. Speech data base which has been
applied was down-sampled at 8kHz and about 100 words and
noises in 50 speeches in Korean were tested. A signal to noise
ratio for each environment was calculated to find the intensity
of noise. For conducting the experiment in a noise
environment(noise 60 ~80dB). a ratio of signal to noise was
divided by 20dB, 10dB, and 5dB and a speech recognition rate
for each was evaluated.

Table 1. Speech recognition rate(%)

Voice Recognition S/R Ratio recognition
Data rate(%)
Clean Voice Data 20dB 76
10dB 52
5dB 34

V. Conclusion

Since noise could get canceled with the AELMS filter in a
noise environment, a robust speech recognition model was
established in a noise environment. With the AELMS filter,
which can preserve sources features of speech and decrease
the damage on speech information, noise of a contaminated
speech signal got canceled. The study shows that SNR of speech,
which was gained by canceling the environment noise which was
kept changing, was enhanced by 2.8dB in an average and a
recognition rate was improved by 4.1%.
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