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Using Phonetic Context for Continu-
ous Speech Recognition with Invariant

Structure
i BRFE
Continuous speech recognition is facing the problem
that the recognition accuracy is still not satisfying. It
could possibly be solved by applying more effective
modelling approaches or new features. One new fea-
ture proposed in recent years is the invariant structure.
An invariant structure is one of the long-span acous-
tic representations, where acoustic variations caused
by non-linguistic factors are effectively removed from
speech. It consists of all f-divergences between each
acoustic events pairs. Here one f-divergence is named
as an edge. And the model trained for all edges is
named as the statistical edge model (SEM). In previ-
ous research, the invariant structures are leveraged as
features of discriminative reranking for the hypotheses
from the automatic speech recognition (ASR) system.
First, the Gaussian Mixture Models (GMM) are built
Then

the discriminative SEM is built on the log possibilities

for all edges between monophone model pairs.

of all edges. After the discriminative model is built, for
each hypothesis, the invariant structure score is calcu-
lated. The new score will be the score of combining the
invariant structure score and the ASR score. And the
hypotheses are reranked according to the new score.
However, in previous research, the phonetic context is
not considered, and representing the validation for in-
variant structure by the log possibilities of edges are
still need to be discussed. In this research, first, the
phonetic context is considered. The f-divergences are
calculated between each triphone pairs in order to rep-
resent the phonetic context. Second, the discrimina-
tive SEM is trained by only considering the validity of
appearance of edges. The reranking step remains the
same as previous research. The proposed approach is
tested in continuous digits speech recognition task and
large vocabulary continuous speech recognition task
and both results showed recognition accuracy improv-
ment.
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Clustering i-Vectors for Training PLDA
Models in Speaker Verification
Sangeeta Biswas

Recently, systems combining i-vector and probabilis-
tic linear discriminant analysis (PLDA) have become
the state-of-the-art method in speaker verification. An
i-vector system maps utterances into a low dimensional
space, known as the total variability space (TVS). The
coordinate vectors in the TVS are known as i-vectors.
Each i-vector contains most of the information related
to speaker identity, as well as irrelevant factors such
as the transmission channels or the speaker’s emotion.
The PLDA model separates speaker factors from irrel-
evant factors. In order to train a good PLDA model,
two conditions need to be fulfilled. First, training data
should be plentiful. Second, the training data should
be suitable; the training data should have similar prop-
erties as the evaluation data. There is a trade-off be-
tween these two conditions. Using gender-dependent
clusters is one good compromise for this trade-off. Ob-
viously, speakers’ acoustic properties depend not only
on gender but also on the physical characteristics of
the vocal tract, dialect, age etc. In addition, chan-
nel factors such as transmission type or background
noise are known to greatly affect the acoustic prop-
erties of a recording. It seems therefore natural to
group the training data based on more factors than
Therefore, we go beyond gender-dependent
clusters in PLDA-based speaker verification. Since we

gender.

do not know what factors are important to consider,
we adopt an unsupervised approach. We propose to
cluster i-vectors used for PLDA training by an ag-
glomerative hierarchical clustering (AHC) algorithm.
We also compare some popular linkage methods and
distance metrics. Our proposed method obtained sig-
nificant performance improvements on the male trials
of the core condition of the NIST 2006 SRE and 2008
SRE (tel-tel) dataset.
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Error Correction Interface for Speech
Recognition
Yuan Liang

In recent years, speech input interface has become
popular in smart phone applications. In this interface,
speech recognition errors are unavoidable. When high
quality transcriptions are needed, users are required
to verify and correct the transcriptions obtained by
speech recognition. In most speech interfaces, when
a user finds an error word in the recognition result,
he/she first marks it and then either selects the cor-
rect word from a candidate list provided by the inter-
face, or input the correct word by speech, handwriting,
or virtual keyboard. The error correction process is
time-consuming. Therefore, efficient error correction
interfaces have been strongly demanded.

The goal of our research topic is to realize efficient er-
ror correction for speech recognition. The main prob-
lem need to be solved is how to use the information
generated in the human-machine interaction process
to reduce the users’ effort. Rodriguez [1] proposed a
computer assisted transcription of speech approach, in
which every time the user corrects a word, this correc-
tion is immediately taken into account to re-evaluate
the transcription of words following it. They pro-
posed a nature assumption: when user corrects an er-
ror word, all the previous words and this new corrected
word are correct or already be corrected, they called
this information as user validated prefix. Another re-
search [2] used user validated prefix, higher-order N-
gram language model (LM), and caching LM to reorder
the confusion network. Its results are very promising.
There may be many ways to use user validate prefix
in the error correction procedure, and how to use the
information generated in the human-machine interac-
tion process is still need to be studied. So studies in
these directions are also promising.
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