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T

his study proposes a new paradigm for code-switching event detection based on latent

language space models (LLSMs) and the delta-Bayesian information criterion (ΔBIC). In the
proposed approach, acoustic feature and AF posterior probabilities for each senone segment
are first extracted and then transformed to the principal components (eigenvectors) in the
eigenspace by using principal component analysis (PCA). Latent semantic analysis (LSA) is
then adopted to construct a matrix to model the importance of each principal component in
the eigenspace for the senones and AFs in each language based on the training data. The
spatial relationships among the senones (or AFs) represented by the PCA-transformed eigenvalues in the LSAbased matrix are employed to construct a latent language space model (LLSM) for characterizing a language. Based
on this notion, in the detection phase, the acoustic features (or AFs) in the recognized senones of an input speech
utterance are PCA-transformed to the eigenspace to form an input senone (or AF)-based sub-LLSM. The LLSM of
each input speech utterance is compared with the LLSM of a target language for likelihood estimation. The ∆BIC
is consequently adopted to compute the language transition score for each potential change point in the input
speech utterance. To avoid an exhaustive search among all of the potential change points, the recognized phone
boundaries from the automatic speech recognizer are regarded as the potential language change points. Finally, the
dynamic programming algorithm is employed for identifying the most likely language sequence based on the
similarities estimated from the LLSMs and ∆BIC.
Figure 1 illustrates the system framework of the proposed code-switching event detection mechanism.
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Fig.1 Illustration of the system framework of the proposed approach for code-switching event detection.
For evaluation, SVM-, GMM-, ANN-based and the proposed approaches were compared. These approaches were
used to tokenize the incoming speech into language sequence. Fig. 2 presents all of the results obtained using these
methods. The evaluation results indicated that the proposed method along with MFCC features mostly
outperformed the other three methods using precision, recall, harmonic mean and duration accuracy.

Fig. 2 Precision, recall and harmonic mean for the SVM-, GMM-, ANN-based and the proposed methods. The term
following the approach is the features used.
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