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1. Introduction 
In our past studies [1][2], a method to identify child speakers was developed on the basis of an automatic 
speech recognition (ASR) algorithm, which uses an acoustic hidden Markov model (HMM) and a support 
vector machine (SVM). To enhance the proposed system for use as a web application, we applied our original 
voice-enabled web framework to the front-end interface of the proposed system. 
 However because the voices of the majority of teenagers have a large variation in acoustic features, it is 
difficult even for a human being to identify their age groups exactly. To deal with the variations, we have 
introduced a new acoustic features derived from a gammachirp auditory filterbank (GCFB) [3] into the 
HMM classifier. We demonstrated that the GCFB-based feature outperformed the mel-frequency based 
features in the vocal tract length (VTL) estimation [4]. It would increase the reliability to identify children 
because the VTL is roughly proportional to the height of speaker which is also a function of the age of child. 
 In this presentation, we demonstrate our voice-enabled web application, and evaluate the HMM classifier 
improved by GCFB in comparison with a traditional mel-frequency based feature (MFCC). 
2.  OOverview of our system 
Figure 1 shows screen shots of our system —a 
web application running on a typical web 
browser. A web user can easily record his or 
her voice via the PC’s microphone. The 
captured voice signals are transmitted to our 
web server where programs identify whether 
the speaker is an adult or a child. Finally, our 
system displays the result of the identification 
(child or adult) automatically like other cloud 
computing applications. The voice-enabled 
web system is composed by a simple pure Java 
applet and server-side programs. Our system 
can run on major operating systems and web 
browsers without installing special programs. 
3. Evaluations 
We made 3-states HMMs (128 Gaussians), which 
were constituted from 3 classes (adult-male, 
adult-female and child). GCFBs (# of channels: 25, 
50, 100) and delta GCFBs were evaluated. The 
traditional features composed of 12-dim. MFCCs, 
delta MFCCs, and delta power were also tested. 
We used 2,360 utterances as the test data from 
our Japanese voice collection. To collect the voices 
in real home environments, we have completed 
the public testing the voice-enabled web site by 
the Internet users [1]. We performed a 10-fold 
cross-validation in which the speakers used for the 
evaluation were excluded from the training data. 
 Figure 2 indicates experimental results showing 
the F-measures calculated from recall and precision in distinguishing child voices from the whole utterances. 
GCFBs could keep the high accuracies even when 15 years or more in the mid-teens was considered as a 
boundary. MFCCs, on the other hand, showed the tendency of remarkable performance decrement. Moreover, 
we could obtain good performance even when the number of GCFBs channels was small so that calculation 
resources could be reduced. This study proved that GCFBs have high potentials to identify child speakers. 
To improve accuracies, further optimizations of identification algorithm for GCFBs are being planned. 
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Figure 1 Snap shots of the proposed system 
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Figure 2 Experimental results (F-measure) 
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