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ABSTRACT

Many children have speech impairment due to hyperkinetic dysphonia,
autism spectrum disorder (ASD), or some other conditions, which results in
noisy speech due to incorrect pronunciation and various disorders. That
makes it hard for children to benefit from voice-controlled technology, and
they struggle to communicate with other people. ASR adopts techniques to
recognize spoken words via translating the acoustic wave into textual
symbols equivalent to what is said. These techniques provide human-
machine communication that helps people in different domains via
innovative voice-based applications. However, such techniques face a
challenging task in recognizing the speech of impaired children. Where their
ability for speech recognition becomes limited due to the disability or
mispronunciation of the children.

The dissertation aims to cover this research gap through proposed a
framework that can recognize Arabic words from the speech of impaired
children and support them to use voice-controlled applications and talk to
others easily. The dissertation's methodology investigates two trends. First,
the adoption of different ASR approaches. These approaches include a
suggested novel encoder structure based on collaborative training for a
sequence-predictive model as an acoustic encoder able to encode the speech
signal into a sequence of hidden representations to handle the temporal
patterns and signal variation within the sequence of pronunciation frames
that are disordered at the level of a speaking child and the spoken word itself.
In addition to End-to-End, hybrid, and traditional ASR approaches that are
adopted by this dissertation in order to enhancement of the recognition
models for a speech of impaired children. While the second trend, the
dissertation investigated the strength of the popular feature extraction
techniques in ASR, specifically MFCC, PNCC, and GFCC, to correctly

recognize words within speech impairments.



The dissertation's framework was suggested as the first contribution to
recognizing impaired children's speech at the level of Arabic speech. The
performance experiments are accomplished using an Arabic speech of words
for children with speech impairments, which was named Impaired Children's
Speech Files (ICSF). It is a unique dataset constructed from the speech of
impaired children "students" from schools with special needs in Iraq. The
different approaches adopted by this dissertation showed differentiated
efficiency in the recognition rate. In general, the results of the approach
based on the proposed framework are promising. They produced results that
compete with models known within ASR. The best accurate results were

achieved, adopt 96% for HMM, and 92% for Naive Basina, respectively.
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