
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: rozin.abdullah@dpu.edu.krd; 
 
 
 

Asian Journal of Research in Computer Science 
 
10(1): 34-46, 2021; Article no.AJRCOS.70315 
ISSN: 2581-8260 

 
 

 

 

Paralinguistic Speech Processing: An Overview 
 

Rozin Majeed Abdullah1*, Siddeeq Y. Ameen1, Dindar Mikaeel Ahmed1, 
Shakir Fattah Kak1, Hajar Maseeh Yasin1, Ibrahim Mahmood Ibrahim1,  

Awder Mohammed Ahmed2, Zryan Najat Rashid2, Naaman Omar1  
and Azar Abid Salih1 

 
1Duhok Polytechnic University, Duhok, Kurdistan Region, Iraq. 

2Sulaimani Polytechnic University, Sulaimani, Kurdistan Region, Iraq. 
 

Authors’ contributions 
 

This work was carried out in collaboration among all authors. All authors read and approved the final 
manuscript. 

 
Article Information 

 
DOI: 10.9734/AJRCOS/2021/v10i130233 

Editor(s): 
(1) Prof.  M.A.Jayaram, Siddaganga institute of Technology, India. 

Reviewers: 
(1) S.Kannadhasan, Cheran College of Engineering, India.  

(2) Antonio Luque De La Rosa, Universidad De Almería, Spain. 
Complete Peer review History: http://www.sdiarticle4.com/review-history/70315 

 
 
 

Received 12 April 2021  
Accepted 21 June 2021 
Published 22 June 2021 

 
 

ABSTRACT 
 

Clients can adequately control PCs and create reports by speaking with the guide of innovation, 
discourse acknowledgment empowers records to be delivered all the more effectively in light of the 
fact that the program normally produces words as fast as they expressed, which is typically a lot 
faster than a human can compose. Discourse acknowledgment is an innovation that consequently 
finds the words and expressions that best match the contribution of human discourse. The most 
normal use of discourse acknowledgment is correspondence, where discourse acknowledgment 
can be utilized to create letters/messages and different reports. Point of discourse handling: - to 
comprehend discourse as a mechanism of correspondence, to reflect discourse for transmission 
and propagation; - to inspect discourse for robotized data discovery and extraction-to find some 
physiological highlights of the speaker. In discourse combination, there are two significant 
capacities. The first is the interpretation of voice to message. The second is for the content to be 
converted into human voice. 
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1. INTRODUCTION  
 
The information on discourse handling is 
beforehand bit of our standard lives, yet is as yet 
restricted to generally straightforward orders until 
further notice, As the innovation propels, 
specialists will have the option to make more 
keen frameworks that comprehend 
conversational discourse, you ought to address 
your machine the manner in which you converse 
with any person then it will be skilled to 
communicate contemplated reactions back to 
you [1-4].Technologies for signal processing will 
make all of this possible. In this field, the number 
of specialists required is increasing, furthermore, 
numerous organizations are searching for skilled 
individuals who might want to be important for it. 
Preparing, deciphering, and comprehension of a 
discourse signal is the way to some amazing [5-
6]. 
 

 No visual contact possible. 

 No requirement for special equipment. 

 It can be done when doing other                            
things.  

 Phones, AT&T. 

 Mobile Phones (1G ,2G,3G). 
 

Types of Speech processing: 1-Speech Coding. 
2- Speech Synthesis. 3- Speech Recognition. 4-
Low Bit Rate Speech Coding. 5-Speech Signal. 
A control subsystem (CS) and a recognition 
subsystem (RS) interconnected by a CS/RS 
interface provide a real-time speech processing 
production framework [7-10]. A control 
processor, an administrator interface, a UI, and a 
control programming module are utilized in the 
control subsystem to stack any of a large number 
of control programs that utilization discourse 
acknowledgment measures [11-13] .The 
acknowledgment framework RS incorporates an 
expert processor, discourse signal processor, 
and layout coordinating processors all 
interconnected on a typical transport which 
speaks with the control subsystem through the 
intervention of the CS/RS interface [1,14] . The 
two-section design permits the control subsystem 
to be gotten to by the administrator for non-
continuous framework capacities, and the 
acknowledgment subsystem to be gotten to by 
the client for constant discourse handling 
capacities. An exemplification of A speaker 
validation technique requires the enrollment of 
models, layout preparing, acknowledgment               
by format link and time arrangement, quietness 
and filler layout age, and speaker observing 
modes [15]. 

To find patterns in vast volumes of data, machine 
learning algorithms use statistics [16]. And here, 
data contains a lot of things, figures, phrases, 
photos, clicks, everything you have. Machine 
learning is the mechanism that drives all of the 
utilities we use today: recommendation platforms 
such as those on Netflix, YouTube, and Spotify; 
search engines such as Google and Baidu; 
social media feeds such as Facebook and 
Twitter; voice assistants such as Siri and Alexa. 
If it can be processed digitally, it can be fed into a 
machine learning algorithm. The list keeps 
running [17].  
 
The test of wily hand-designed acoustic 
highlights (include designing) Truly, it has been 
utilized as a particular issue from the undertaking 
of planning successful AI (ML) models to settle 
on expectation and grouping choices [18]. This 
procedure has two key downsides: first, manual 
element designing is wasteful and includes 
human information; and the second fabricated 
highlights probably won't be best for the current 
objective [19]. This has started the groundwork of 
another improvement in the discourse world to 
utilize portrayal learning techniques that can 
naturally gain proficiency with a moderate 
portrayal of the information signal [20]. 
 
For as long as twenty years, robotized discourse 
acknowledgment (ASR) has been one of the 
essential developments in discourse union, is still 
habitually utilized in applications, for example, 
voice control and discourse to-message [21,22]. 
Be that as it may, the programmed 
acknowledgment of discourse debased by 
acoustic clamor and resonation is as yet viewed 
as an extremely testing issue [23,24]. By creating 
pre-preparing calculations like dereverberation 
and furnishing the ASR motor with perceptible 
data on the reverberant climate, we plan to 
upgrade ASR vigor in loud and reverberant 
conditions [25,26]. 
 
The processing of speech as an explicit event 
sequence is ubiquitous in automated recognition 
of speech (linguistic events) but, despite its 
potential for wide acoustic event sequences, has 
gotten comparatively little study in paralinguistic 
speech categorization [27,28]. This study 
provides a framework for analysis and use of 
speech to the identification of depression as a 
sequence of acoustic events [29,30]. Acoustic 
space regions are in this context referred to as 
'words' which reflect speech occurrences at fixed 
or irregular intervals [31,32]. This tokenization 
enables the use of acoustic word characteristics 
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using known processing methods in natural 
language [33,34]. A major feature of this 
framework is its capacity to accept diverse forms 
of event: here, we mix auditory words with 
language landmarks linked to articulation [35,36]. 
The option of confusing such diverse events to 
several levels, including the degree of 
integration, is another advantage [37,38]. 
 

Due to the limited availability of speech and 
linguistic pathologists, subjective screening of 
children with speech problems is costly and time 
consuming and not practical (SLPs) [39,40]. 
Therefore, automatic speech analyzes of children 
with speech problems are becoming increasingly 
important as they might give a realistic 
alternative to human evaluation [41,42]. 
Paralinguistic characteristics are a set of low 
level descriptors often employed to recognize 
speech emotions [43,44]. However, children's 
speech sound problems such as apraxia, 
phonological and articulation problems have not 
yet been investigated [45,46]. In this article we 
have examined the efficacy of paralinguistic 
characteristics in distinguishing between children 
usually developing and children with various 
types of sounds of speech [47,48]. The Geneva 
Minimalist Acoustic Parameter Set (GeMAPS) 
and its extensive variant, (eGeMAPS), have 
been examined in two types of conventional 
paralinguistic characteristics [49,50]. 
 

In paralinguistic, emotional speech played a very 
important part in the virtual assistants' intelligent 
discourse on human connection [51,52]. This 
paper presents a thorough picture of the study of 
emotional speech and paralinguistic noises 
carried out to far [53,54]. 
 

Translation from language to language (S 2ST) is 
used to generate a spoken word in a language 
other than a spoken language [55,56]. The 
typical method to S2ST has solely been focused 
on linguistic information by directly translating the 
spoken word from the source language into the 
target language without taking paralyzing and 
non language information such as the emotional 
conditions in the source language into 
consideration [56,57]. 
 

There is almost little understanding on the impact 
of speech coding and recognition on the 
transmission of narrow-band speech signals 
within specific frequency areas, particularly with 
regard to the recognition of paralinguistic 
indications in speech [58,59]. We thus studied 
the influence on the mechanical categorization of 
affecting vocalizations and clinical voice 

recordings of the narrow-band conventional 
speech-coders [60,61]. Further we investigated 
the effect of low-pass speech filtering with a set 
of varied cutting frequencies, chosen as static 
values of 0.5 to 5 kHz, or dynamically determined 
by the various upper limits of the first five 
speakers (F1-F5) [62,63]. Speech coding and 
recognition were evaluated primarily by utilizing 
the Geneva multimodal emotional portrayals 
according to short-term speaker moods [64,65]. 
Secondly, with regard to the long-term 
characteristics of speech speakers, the Child 
Pathological Speech Database has evaluated the 
vocal recording of clinical populations with 
speech impairment [66,67]. 
 
The vocal tract is the world's most dexterous and 
skilful device for manufacturing speech to 
communicate rich linguistic and spoken 
information [68,69]. The knowledge of how 
people differ in their language articulation 
because of variations in their physical vocal 
instrument's form and size, and its acoustic 
implications are not well understood [70,71]. 
Knowing how people differ in their speech output 
may assist build enhanced technology to 
recognize speakers and guide technology design 
for solid language-based access to persons and 
information [72,73]. The lecture focuses on steps 
for improving science in how the morphology and 
articulation of the vocal tract interact, and 
explains the various and invariant features of 
speech signals across speakers [74,75]. The 
nature of articulation techniques chosen by 
persons to attain phonetic equivalence in the 
midst of structural disparities among them is of 
special scholarly interest [76,77]. The elements 
of vocal distinctions morphologically reflecting 
and how they are reflected in the acoustic 
speech signal are equally interesting and if these 
differences from speech acoustics can be 
calculated [78,79]. A major element in this 
objective is to develop forward and reverse 
computational models that link voice tract 
features, speech acoustics and the construction 
of robust speaker acknowledgement systems to 
shed light on the variations between speakers 
[80,81]. The major focus of speech research is 
on surface-speech acoustic characteristics; 
concerns remain on how language features vary 
across speech, linguistic and paralinguistic 
contexts. However, the fundamental features of 
the acoustic signal alone can only be uncovered 
[82,83]. 
 

A methodology of extraction of computer 
paralinguistically effective recently presented is 
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the Bag-of-Audio-Words (BoAW), where each 
spoken utterance is based on its frames cluster 
and is composed of a frame level training vector 
[84,85]. Several enhancements to the original 
BoAW technique have been presented in recent 
years but none of them has studied the effect of 
the stochastic character of the clustering process 
[86,87]. We show experimentally in this work that 
the random component in the BoAW clustering 
phase really spreads to the following 
classification stage, eventually leading to poor 
classification [88,89]. 
 

In recent years, interest in the categorization of 
paralinguistic information has increased 
significantly [90]. However, there are almost no 
standardized companies and test circumstances 
to evaluate performance in the exact same 
settings compared with similar speech 
processing tasks such as automatic speech and 
speaker reconnaissance [91]. For assessing the 
performance of statistical classifiers the 
consecutive challenges presented at the largest 
automated speech processing conference, 
namely the INTERSPEECH conferences, are 
crucial [92]. 
 

In Computational Paralinguistics data sparsity is 
one of the main bottlenecks. Partially monitored 
techniques to learning can assist to address this 
problem without costly human-labeling efforts. 
We are thus investigating the possibility of co-
workout for example tasks of paralinguistic 
language processing over the time-continuum: 
from short-term emotions through sleep in the 
middle term to long-term sex [93]. The semi-
completed method to co-learning chooses 
instances with high confidence values in each 
view by partitioning the acoustic feature with two 
as independent and adequate views as feasible 
and agglomerates them with their forecasts into 
initial training sets via iteration [94]. 
 

Speech analysis might give an indication of 
Alzheimer's disease and aid in the development 
of clinical instruments to identify and monitor the 
progression of the illness automatically [61]. 
While prior research used auditory 
characteristics (discussion) to characterize 
Alzheimer's dementia, these research 
concentrated on certain common prosodic 
characteristics, frequently in conjunction with 
transcript lexical and syntaxic characteristics 
[95]. We offer a comprehensive investigation of 
the predictive usefulness of solely auditory 
elements, automatically derived from the 
computational paralinguistics perspective from 
the spontaneous speech for Alzheimer's 

diagnosis of dementia [96]. On a balanced 
sample of spontaneous speech data from 
DementiaBank's Pitt, patients with matches of 
sex and age were evaluated for the efficacy of 
numerous state-of-the-art paralinguistic features 
for Alzheimer [97]. The evaluated feature sets 
included an expanded minimum acoustic 
parameter set for Geneva (eGeMAPS), 
emobase, ComParE 2013 and a new Multi-
Resolution cochleagram [98]. 
 

2. SPEECH PROCESSING 
 
There are two major tasks in the ASR system: 
phoneme detection and whole-word decoding. 
The relationship between the voice signal and 
telephones is formed in two distinct phases in 
ASR [99]. On the basis of prior knowledge, the 
first step, useful features are derived from the 
speech signal. This stage is known as the 
process of collection of data or reduction of 
dimensionality [100,101] . In this, by choosing the 
information based on task-specific awareness, 
the dimensionality of the speech signal is 
minimized. In conventional ASR systems, highly 
advanced features like MFCC are the chosen 
option. In the second level, discriminative models 
estimate the likelihood of each phoneme. 
 

2.1 Speech Recognition 
 
Discourse acknowledgment is the change cycle. 
into a machine fathomable organization of 
expressed words, which essentially implies into a 
paired language to make an interpretation of 
Discourse to on-screen text or request for an 
assistance, a framework needs to experience 
some convoluted advances [102]. He makes 
vibrations noticeable all around, which 
fundamentally are comparable, when talking 
humanly. This simple wave is changed over by a 
simple to-advanced converter (ADC) into 
computerized information that the PC can 
comprehend. It tests or digitizes the sound to do 
this by taking right wave estimations at 
customary spans [103]. The machine channels 
the digitized sound to wipe out pointless clamor 
to handle discourse, and furthermore to isolate it 
into different groups of pitch. It likewise 
standardizes the tone or sets it to a recurrence 
range that is steady. It will likewise must be 
adjusted transiently [104]. 
 

2.2 Speech Coding 
 
Discourse coding is the information encoding 
technique for discourse containing advanced 



 
 
 
 

Abdullah et al.; AJRCOS, 10(1): 34-46, 2021; Article no.AJRCOS.70315 
 

 

 
38 

 

sound signs [105]. Utilizing sound sign preparing 
strategies to display the discourse signal, 
discourse coding utilizes discourse explicit 
boundary assessment, along with related 
information encoding calculations to speak to the 
subsequent demonstrated boundaries in a 
compacted bit-stream [106]. Discourse coding is 
principally used to fortify in telecom 
organizations, signal transmission and gathering 
and to improve the sign to-commotion level. 
 

2.3 Low Bit Rate Speech Coding 
 

Speech coders were initially utilized for voice 
signal encryption and they are as yet utilized for 
ensured voice correspondences today. In any 
case, their most outstanding utilization is bit rate 
saving in a systems administration medium, for 
example, a cell phone cell or a parcel network 
association with permit more clients. Then again, 
to guarantee more excellent playback, a high-
goal coder or a more detailed coding framework 
may be required [107]. Truth be told, the 
accessibility of ever more extensive band 
associations and bigger limit media has made 
some view discourse encryption as unnecessary, 
yet the developing populace of transmitters and 
the undeniably more extravagant substance have 
taken up the "data transfer capacity" made 
available by the approach of broadband 
administrations. An adequately fine computerized 
portrayal might be called 'straightforward' or 
practically identical to the first sign, since human 
hearing has a limited affectability [108,109]. A 
piece pace of 706 kbit/s per line, conservative 
plate (Album) quality, is usually called 
straightforward on account of general sound 
sign, while 64 kbit/s for phone discourse is taken 
as cost quality (Table 1). Despite the fact that it is 
somewhat slippery to im-represent a reach for 
low piece rate discourse coding as it is a mov-in 
objective, it appears to be that these days it is 
best limited by4 kbit/s from above, given the 
enduring exertion to agree to a cost quality 
discourse coder at that rate at the ITU-T (1), (2), 
And it is limited by roughly 1 kbit/s from 
underneath, principally considering the 

anticipated range of driving cod-in procedures in 
the lower low-rate locale and the upper area. 
extremely low-rate area (3). The low rate 
between 2.4 kbit/s and 8 kbit/s was a solid and 
point by point manual for discourse coding (4) 
just a few years prior. 
 

2.4 Speech Synthesis 
 
PCs play out their positions in three distinct 
stages called input (where you feed information 
in, some of the time with a console or mouse) 
[110]. Creation (when the framework alludes to 
your criticism, for example, embeddings any 
numbers you composed in or upgrading the 
tones on a checked photograph), and yield 
where you can perceive how your info has been 
taken care of by the program, ordinarily on a 
screen or worked out on paper [111]. Discourse 
amalgamation is basically a sort of execution 
where, with a characteristic or counterfeit voice 
playing over an amplifier, a PC or other gadget 
recites words to you for all to hear; the product 
Text-to-discourse is otherwise called (TTS) [112]. 
 

2.5 Speech Encoding 
 
Its recurrence reaction is characterized as the 
capacity of a sound handling gadget to imitate 
frequencies, and its dynamic reach is known as 
its capacity to accomplish legitimate commotion 
and non-abrasiveness [113]. Together, these 
words are here and there alluded to as the 
reliability of a sound framework. In its least 
complex structure, encoding is a method of 
recreating sound utilizing these two key 
standards, just as having the option to handily 
store and transport that information. Sound 
comprises of waveforms made out of the 
intervention of different frequencies and 
amplitudes of waves [114]. To describe these 
waveforms inside computerized designs the 
waveforms should be tested at frequencies that 
can in any event speak to hints of the most 
elevated recurrence that you need to repeat, and 
they should likewise store enough piece 

 
Table 1. Bit rates of typical acoustic signals [109] 

 

 Bandwidth Sampling 
frequency 

Bits per 
sample  

Bit rate 

Narrowband speech 300 Hz-34kHz 8.0 kHz 8 64 kbit/s 

Wideband speech 50 Hz-7.0 kHz 16.0 kHz 14 224 kbit/s 

Wideband audio (DAT format)  10 Hz- 20.0 kHz 48.0 kHz 16 768 kbit/s 

Wideband audio (CD format) 10 Hz- 20.0 kHz 44.1 kHz 16 706 kbit/s 
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profundity to speak to the legitimate sufficiency 
tumult and delicate quality of the waveforms 
inside the sound example. A sound arrangement 
doesn't compare to a sound encoding design for 
instance, a typical record configuration, for 
example, .WAV indicates the header 
organization of a sound document, yet it isn't 
simply the sound encoding. Frequently, however 
not generally, .WAV sound records utilize direct 
PCM encoding; don't assume that a WAV 
document has any unique encoding except if you 
examine its header. FLAC is similarly a 
document encoding which now and again 
prompts certain mistaken assumptions [115]. The 
lone encoding inside the Discourse to-Text 
Programming interface that requires sound 
information to have a header is FLAC; for any 
remaining sound encodings, header less sound 
information is determined. We regularly apply to 
the codec inside the Discourse to-Text 
Programming interface once we notice to FLAC. 
We can utilize the configuration 'a .FLAC 
document' as we add it to the FLAC record 
design. 
 

3. APPLICATION OF SPEECH 
PROCESSING 

 
The best program for speech recognition offers 
you the capacity to streamline your workflow 
[116]. This is a big factor in our constantly busy 
world why it is gaining attention. Well-designed 
applications for voice recognition will help you 
improve efficiency significantly at work as well as 
at home [99]. A text can be written at about three 
times the speed at which it is typed. And you can 
do so with much more accuracy with the proper 
program [117]. Customized voice commands 
make hands-free dictation possible. You can 
perform tasks like asking your machine to open 
and edit a certain file, depending on the software, 
so you don't have to dig through files to find it. 
You can unlock your voice with a simple voice 
order. 
 

3.1 Application of Low Bit Rate Speech 
Coding 

 
Speech coders were first utilized for scrambling 
the discourse signal as they actually are today 
for secure voice correspondences [39]. In any 
case, their most significant use is bit rate saving 
to oblige more clients in an interchanges station, 
for example, a cell phone cell or a bundle 
network connect. Then again, a high-goal coder 
or a more detailed coding technique might be 
needed to accommodate a higher loyalty 

playback [118,119]. Basically, the accessibility of 
ever more extensive band associations and 
bigger limit media has provoked others to view 
discourse coding as unnecessary, however the 
"data transmission" made conceivable by the 
approach of broadband frameworks has been 
absorbed by the number of inhabitants in 
transmitters and the consistently more 
extravagant substance. 
 

3.2 Application of Speech Coding 
 

Speech coding is the strategy for accomplishing 
a convenient portrayal of voice signals as well as 
capacity for effective conveyance over wired and 
remote band-restricted organizations [120]. 
Discourse coders have been significant 
segments today in media communications and in 
sight and sound organizations [121]. Cell 
organizing, voice over web convention VOIP, 
video conferencing, electronic toys, chronicling, 
and computerized concurrent voice and 
information DSVD, just as different PC-based 
games and mixed media applications, are 
business advancements that depend on precise 
discourse encryption. 
 

3.3 Application of Speech Signal 
 

Numerous examinations in discourse insight 
necessitate that acoustic discourse boosts be 
introduced to subjects in an accurately controlled 
design [122]. For this reason, some of the time 
everything necessary is to record badge of 
common discourse from human speakers, 
however ordinarily, before these can be utilized 
as improvements, they must be altered and 
prepared differently, If specific boundaries of the 
acoustic discourse signal should be controlled for 
the boosts may must be made by methods for a 
discourse synthesizer [123]. A discourse 
synthesizer takes into account the conscious 
control and orderly variety of, for example major 
recurrence and the frequencies and data transfer 
capacities of the formants of the discourse 
signal. Be that as it may, the synthesizer 
boundaries should be controlled by estimations 
of their qualities in examples of normal discourse 
[124]. In this way, the arrangement and running 
of examinations using discourse improvements 
requires programming that incorporates methods 
for recording, proliferation, investigation, and 
preparing of discourse signals. 
 

3.4 Application of speech Synthesis 
 

In different implementations, robotic speech can 
be used. From poor quality speaking calculators 
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to advanced 3D applications, such as speaking 
heads, contact aids have evolved [125]. The 
implementation approach mostly relies on the 
program used. Unrestricted language is not 
needed in some circumstances, such as 
announcing or alert systems, and the best 
outcome is typically obtained with some basic 
messaging method. With appropriate application, 
such funds can also be saved [126]. On the other 
hand, such systems, such as blind or electronic-
mail reader reading devices, need limitless 
vocabulary and a TTS device is required. While 
the synthetic speech application area is 
expanding rapidly. 
 

4. MOBILE SPEECH CODING 
 
Speech coding is at the core of advanced remote 
communication. It comprises of diminishing the 
quantity of pieces expected to speak to the 
discourse signal while keeping up adequate 
quality. Computerized cell communication started 
in the last part of the 1980s when discourse 
coding had sufficiently developed to make it 
conceivable. Discourse coding has made 
computerized communication an alluring 
suggestion by compacting the discourse signal, 
in this way permitting a limit increment over 
simple frameworks [127]. Discourse coding 
principles are important to permit gear from 
various producers to effectively interoperate, 
subsequently giving a brought together 
arrangement of remote administrations to 
however many clients as could reasonably be 
expected. Guidelines bodies indicate all parts of 
the whole correspondence framework, including 
the air interface, balance strategies, 
correspondence conventions, numerous 
entrance innovations, flagging, and discourse 
coding and related channel blunder control 
systems [128]. Regardless of the target of 
accomplishing boundless interoperability, political 
and financial real factors just as mechanical 
components have prompted the development of 
a few provincial guidelines bodies around the 
world. Thus, we have seen the expansion of 
various contrary principles, here and there even 
in a similar geographic territory. 
 

5. CONCLUSION 
 
A speech processing system's key objective and 
benefit is the amount of protection it offers. 
Although speech recognition is largely stable, 
there are still bugs in it. This biometric framework 
can be paired with more conventional security 
features to offer an extra layer of security to 

support its adoption. The use of other biometrics 
or protection mechanisms, such as RSA, PINS or 
a combination of many different mechanisms, 
can be used. With more growth, voice 
recognition may be one of the most effective and 
largest biometrics technologies in the future. 
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