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Abstract—For the past few years, artificial neural networks

(ANNs) have been one of the most common solutions relied

upon while developing automated speech recognition (ASR)

acoustic models. There are several variants of ANNs, such

as deep neural networks (DNNs), recurrent neural networks

(RNNs), and convolutional neural networks (CNNs). A CNN

model is widely used as a method for improving image pro-

cessing performance. In recent years, CNNs have also been

utilized in ASR techniques, and this paper investigates the

preliminary result of an end-to-end CNN-based ASR using

NVIDIA NeMo on the Iban corpus, an under-resourced lan-

guage. Studies have shown that CNNs have also managed

to produce excellent word error (WER) rates for the acous-

tic model on ASR for speech data. Conversely, results and

studies concerned with under-resourced languages remain un-

satisfactory. Hence, by using NVIDIA NeMo, a new ASR en-

gine developed by NVIDIA, the viability and the potential of

this alternative approach are evaluated in this paper. Two ex-

periments were conducted: the number of resources used in

the works of our ASR’s training was manipulated, as was the

internal parameter of the engine used, namely the epochs. The

results of those experiments are then analyzed and compared

with the results shown in existing papers.
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1. Introduction

Acoustic models are one of the most important components

of automated speech recognition (ASR) systems. Acoustic

model functions represent the relationship between an au-

dio signal and the phonemes or other linguistic units that

make up speech in an ASR. A good acoustic model will

help an ASR recognize speech inputs accurately and will

produce excellent training data. Current state-of-the-art

(SOTA) acoustic models rely primarily on end-to-end ar-

tificial neural model’s algorithm [1] which helps simplify

the conventional module-based ASR system into a single

deep learning framework.

In the case of low-resourced languages, the ability to tran-

scribe the language accurately is much more critical, since

low-resourced languages have limited amounts of speech

data available. As mentioned by Chuangsuwanich et al. [2],

a speech recognizer typically requires the following: thou-

sands of hours of transcribed speech for the statistical learn-

ing of the acoustic model, a phonetic pronunciation dictio-

nary that determines how words of the language are decom-

posed into smaller phone-like units, and a large collection

of texts to create the language model. For limited-resourced

languages, these items are expensive and time-consuming

to obtain [3]. Hence, an acoustic model is required to be

able to perform excellently, although with limited resources

only in the case of low-resourced languages.

The first objective of this paper is to investigate how an

end-to-end CNN-based ASR model performs on the Iban

corpus, an under-resourced language. Experiments have

been conducted using different amounts of resources on

a CNN model to identify whether this architecture has the

means to overcome the problem of the lack of training data

of an under-resourced language. The second objective is to

perform sensitivity analysis concerning the selected archi-

tecture parameters, in order to investigate their impact on

the word error rate (WER) produced. A further experiment

is conducted after the most optimal amount of resources to

be used for model training has been identified, with one

of the parameters used in the training phase being manip-

ulated.

2. Literature Review

2.1. Neural Network and Under-resourced Languages

Over the past few years, artificial neural networks (ANNs)

have been among the most well-known options for devel-

oping an ASR’s acoustic model [4]. There are several

variants of ANNs in existence, including deep neural net-

work (DNNs), recurrent neural networks (RNNs), and con-

volutional neural networks (CNNs). Currently, many re-
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