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Abstract

Early detection and early management of children with Autism Spectrum Disorder (ASD) are crucial to their devel-
opmental outcomes. Vocalization refers to the noises that children create before they begin to talk. Studies have
indicated that non-speech-like and speech-like vocalizations are the most prevalent cause of ASD children before the
age of 2 possible identifying markers. Theoretical reasons for aberrant vocalization in children with ASD largely com-
prise motivation-oriented, neuromotor-oriented, sensory-oriented and social feedback-oriented to the theory. Future
research may be explored to study the potential of aberrant vocalization as a unique early identification flag in chil-
dren with ASD, boosting sobbing in children with ASD. Research on early screening, examining automatically trained
classification models based on the best-predicted set of auditory characteristics, exploring the impact of intrinsic and
social motivation on ASD The effect of children’s speech-like vocalization and further research on the brain mecha-
nism of ASD children’s speech-like speech abnormalities. Thus, early detection and early action gives a more objective
theoretical grounding.
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1 Introduction

It is a neurodevelopmental disorder with two core symptoms: first, persistent deficits in social communication and
social interaction; second, restricted and repetitive patterns of behavior or interests or activities. Autism Spectrum
Disorder (ASD) is a neurodevelopmental disorder that has two core symptoms: first, persistent deficits in social com-
munication and social interaction; and second, repetitive and restricted patterns of behavior or interests or activities
[4]. There are two basic modes of onset of ASD: early onset, which occurs before the age of one year, and regressive
onset, which occurs around the age of two years (regressive onset) [10]. Approximately 30% of ASDs are regressive in
nature, with regression or loss of previously learned language or social abilities being the most common symptoms [90].
According to the most recent data, the global incidence of autism spectrum disorder (ASD) is just under 1 percent
[66], the incidence of ASD in my country is 1/142 [103], and the incidence of ASD in the United States is 1/54 [67],
indicating that the incidence of ASD is higher. Despite the fact that there is presently no particular medication for the
main symptoms of ASD [44], Although timely detection and intervention in the early stage, particularly before the age
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of 2, can effectively improve the developmental trajectory of language, social communication and other abilities of in-
dividuals with ASD and influence Long-term outcomes [38, 41, 86, 97], even ”prevention” of comprehensive syndromes
appeared to be possible. Sigafoos and Waddington [102]. Children’s vocalizations are the noises that they create
before they learn to talk in their native language [82]. Nonspeech-like vocalizations and speech-like vocalizations are
examples of nonclass vocalizations [71]. Non-speech-like vocalizations are vocalizations that are related with biological
processes, such as fixed signals and vegetative noises, and are distinct from normal speech.

Speech-like vocalizations are speech-like sounds that contain diverse kinds and evolve along a continuum, becoming
increasingly like-minded around the age of one speech [43, 70, 71]. When studying the vocalization characteristics of
children with ASD, more specific indicators are typically used. For example, the frequency, proportion, fundamen-
tal frequency, pause length, duration, and other characteristics of non-speech-like vocalizations are commonly used
(e.g., [33, 77]), and classifiers are used to categorize the vocalizations. Vocalization complexity and communicative
vocalization are two of the most often utilized indices of speech vocalization in analytic studies (e.g., [68, 100], Table
1 lists the most prevalent forms of vocalizations as well as the most widely employed analytical indicators. Early
normal development is characterized by the emergence of vocalization as a major milestone. The vocalizations of
children in normal development (TD) vary from 0 to 1 in pitch. Between the ages of two and three, the amount
of weeping and quasi-resonant vowels steadily reduced, while the number of vowels and canonical syllables gradually
grew [21, 70]. Atypical development of vocalization is a sign of developmental abnormalities, and a greater knowledge
of early vocalization may aid in the discovery and identification of neurodevelopmental disorders at an earlier stage in
their growth and progression [60]. It has been shown in studies that children with autism spectrum disorder (ASD)
exhibit aberrant vocalizations that are connected to their fundamental atypical communication symptoms.It has been
suggested that early detection of aberrant vocalizations may be advantageous to improving the existing scenario in
which children with ASD are not identified until they are between the ages of 3 and 5 years [94]. Existing research
on the vocalization features of ASD, on the other hand, is contradictory. There are studies, for example, that show
These findings confirm the conclusion that children with ASD make more non-verbal impatience sounds than children
without ASD [77], while other research has shown the absence of a difference in non-verbal depression sounds between
the two groups of children [77]. [82]. There has been research to suggest that children with ASD are more speech-like
than children with TD Fewer vocalizations [75], but other research has revealed that children with ASD have excessive
vocalizations [75]. So, what are the atypical vocal anomalies that occur in children with autism spectrum disorder?
The likelihood that these voice anomalies will serve as early identifying indicators is uncertain. It is the purpose of
this paper to summarize recent research findings on early vocalization in children with ASD, to describe the character-
istics of abnormal vocalization in children with ASD, and to consider whether abnormal vocalization in children with
ASD could serve as an early identification marker.The purpose of this study is to investigate the reasons of aberrant
vocalization in children with ASD in order to provide some novel ideas for the early identification and intervention of
children with ASD.

2 Abnormal vocalization and early identification of ASD

2.1 Non-verbal dysphonia and early recognition of ASD

Non-verbal vocalization features of children with autism spectrum disorder (ASD) are being investigated in two
areas: In the first place, the frequency or percentage of non-speech utterances is measured. Second, the basic frequency,
the length of the pause, and the duration of the cry are all measured

Table 1: Types, definitions and common analysis indicators of vocalization

non-similar
language
speech

Types of definition Common analysis indicators

pleasant sound
(pleasure/delight)

Sounds that express pleasant
emotions, such as laughter

Frequency of non-speech-like vocalizations
(number of non-speech-like
vocalizations),Proportion (such as the
proportion of non-speech speech in total
vocalization), etc. Fundamental frequency
(f0) is the vibration of the vocal cords per
second The number of movements, reflecting
the pitch of the sound pause length is the
pause time between cries cry duration is the
duration of the cry

atypical vocalizations
An atypical sound consisting
mainly of high-pitched
screeching Cries, low-pitched
roars, and high-intensity
shouts

distress
A vocalization associated with
negative emotional states,
mainly including including
loud cries, wailing
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quasi-

speech

voice

Quasi-resonant vowel
(quasi vowel)

A weak, low-pitched,
sometimes nasal voice

Grunt, produced with throat
closed, little respiratory
support, sound Very short
tones (usually less than 100
ms), above 2000 Hz

Insufficient sub-energy,
difficult to transcribe into
adult vowels

Vocal complexity is speech-like
Frequency/Frequency, Consistency and
Diversity. non-canonical syllable frequency
rate or frequency (quasi-resonant vowel,
single vowel, single consonant,

vowel
Produced with an open throat
and clear formants

borderline syllable
(marginal syllable

Also called marginal babbling,
it means Slow CV sequence
with long transitions between
C and V time (usually greater
than 250 ms)

canonical syllable
(canonical syllable

It mainly includes a single CV
syllable and canonical
babbling composed of 2 or
more CV sequences. Fast
transitions between C and V
(usually less than 250ms).
Among them, canonical
babbling includes overlapping
babbling (with the same CV
combination sequence) and
non-overlapping babbling
(nonreduplicated babbling,
with varying different CV
combination sequences)

complex syllable
(complex syllable)

Mainly includes VC, CCV
other than CV syllables

Equal monosyllabic, complex
disyllabic such as VCV,
VCVC, VCVCV, VCVCCV,
etc. with or without accent
and intonation polysyllabic
string

Non-verbal vocalizations include fixed signal noises and vegetative sounds, which include reflex vocalizations as
coughing, burping, and sneezing. Plant noises are seldom studied in study, thus we only included fixed signal sounds.
C: consonant; V: vowel

Despite the fact that the frequency and amount of non-verbal vocalizations have been shown to vary, there has
been a consistent pattern of results (e.g., [77, 82]). The acoustically aberrant properties of cry in non-speech-like
vocalizations have, on the other hand, been the subject of very consistent research, with the result being that children
with ASD had higher fundamental frequencies, shorter pause lengths, and shorter durations of cry (eg, [9, 30, 34]).

2.1.1 Crying with a higher fundamental frequency is a possible early identifying indication of autism
spectrum disorder.

The fundamental frequency has been identified as the metric that most accurately represents the acoustic properties
of cry [65]. A Study on Crying in Children with Autism Spectrum Disorder (ASD) is frequently utilized by researchers.
In the research, the fundamental frequency of weeping in children with ASD was determined.The samples are mostly
drawn from two categories: First, familiar or unfamiliar natural emotions that are not accompanied by pain weeping
in natural conditions; second, pain crying in natural situations that are accompanied by familiar or unfamiliar natural
feelings Voice. According to the findings of the research, the basic frequency of weeping in ASD children is greater
than in TD children of the same age. Early sobbing in children with identified ASD was captured on film at home
and analyzed.Using this method, the researchers discovered that the fundamental frequency of the non-pain scream
of 5-18 month old babies with ASD is much greater [9, 32, 33, 34, 36, 37]. Infants at high risk for ASD and their ages
at 15 months older ASD children between the ages of 36 and 52 months, who had increased non-unfamiliar scenario
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anxiety in unfamiliar settings The basic frequency of pain scream lends confirmation to the findings presented above
[37, 73]. A prospective research showed that familiar natural Situational 6-month-old ASD high-risk babies had a
high fundamental frequency of painful crying, which is consistent with their familiar natural environment.There was
no statistically significant difference in nonpainful crying between the two groups for low-risk babies; however, infants
who were eventually identified with ASD had the highest fundamental frequencies of cry and the lowest fundamental
frequencies of cry [83]. The information presented above demonstrates that higher The basic frequency of weeping
may be an early identifying indication of autism spectrum disorder, particularly in boys. A high basic frequency of
pain crying may be a more sensitive indication than a lower fundamental frequency.

2.1.2 Crying pauses that are shorter in length and duration are possibly early indicators of ASD.

The length and duration of a crying pause are indicative of respiratory control ability [61], which has been studied
further in the research of baby crying in children with ASD [61]. It has been shown in studies that the length and
duration of pauses in weeping in children with ASD are shorter than those in children with TD of the same age and
developmental stage. According to research, 12- to 13-month-old ASD babies cry for much shorter periods of time than
TD infants [33, 34, 35, 95]. A prospective research discovered that ASD high-risk children cried for a shorter period
of time at 12 and 15 months than TD infants, and at 2 or 3 years, they cried for a shorter period of time than TD
infants.Infants with ASD who were diagnosed at 2 years of age cried for the lowest amount of time [30, 93]. According
to the findings shown above, a shorter cry pause length and duration may be an early distinguishing indication of
autism spectrum disorder.

2.2 Speech-like dysphonia and early recognition of ASD

2.2.1 Abnormal vocalization complexity is a potential early identification of ASD logo

There have been a large number of research conducted on the vocal complexity of children with ASD. Despite
the fact that two studies have revealed that children with ASD or those at high risk for ASD are more likely to
be violent, Children’s vocal complexity did not vary substantially from that of TD children in two studies [15, 89],
however there is more evidence that TD children had higher vocal complexity. The demonstration of inappropriate
speech-like vocal complexity in children with Autism Spectrum Disorder It is mostly exhibited as a difference in
the complexity of speech-like vocalizations between TD children of the same age who have a lower or greater level
of complexity (e.g., [43, 53? ]. First and foremost, the majority of research have proven that children with ASD
experience polyphony, which is similar to speech. The heterogeneity is lower in TD children of the same age than
in non-TD youngsters. Table with data from prospective and retrospective studies Ming, vowels, marginal syllables,
and normative sounds in babies with autism spectrum disorder (ASD) before the age of two. When compared to TD
babies, the frequency or percentage of speech sounds such as syllables is much reduced [43, 75, 77], and the number
of consonant types is significantly smaller [82, 26]. Infants at high risk for autism spectrum disorder When comparing
high-risk infants to low-risk infants, vowels, standard syllables, complex syllables, and other speech sounds rate or
proportion [14, 53, 76] as well as consonant types [76] were lower than when comparing high-risk infants Studies have
also shown that speech-like vocal complexity is a strong predictor of autism spectrum disorder diagnosis. According
to [75], canonical syllables accounted for around half of the total. The syllable-to-voice ratio was shown to be 90
percent accurate in predicting the diagnosis of autism spectrum disorder. At 9 and 12 months, [76] discovered a high
risk of autism spectrum disorder (ASD). Consonant type in babies accurately predicts the onset of ASD symptoms
at 24 months. The accuracy percentages are 77 percent for the first and 65 percent for the second. According to
the research presented above, reduced Speech-like vocalization complexity may be an early indicator of ASD.Another
point to mention is that a tiny proportion of children with Regression ASD have sophisticated speech sounds. The
level of sexuality is greater than that of TD children of the same age, and there is an excessive amount of singing.
retrospective According to the findings of the research, 15 12-month-old babies with regressive ASD relapsed. The
frequency of babbling was greater in TD babies than in the other 21 infants with early-onset ASD, whereas the
frequency of complex babbling was lower in TD infants than in the other 21 infants. further According to the findings,
46 percent of babies with regressive ASD had complicated babbling frequency. Early-onset ASD children who are
above or equal to the mean for TD newborns are just 6 percent more likely to display this phenomena). In addition,
the research discovered that regression increases with age.

At 24 months, complex babbling in children with autism spectrum disorder (ASD) gradually degenerates. When
their complicated babbling is the same as that of babies with early-onset ASD, they are both far behind TD infants in
terms of developmental milestones. A recent prospective research discovered that 9-month-old high-risk children with
ASD make more speech-like vocalizations than 9-month-old low-risk infants, with this finding being mostly represented
in 12 ASD high winds.
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Excessive vocalization in newborns who are at risk [51]. above-mentioned conclusion The findings show that greater
vocal complexity in children may be connected with regressive autism spectrum disorder (ASD).Identification markers
for children at an early age.

2.2.2 Less communicative vocalization is a potential early identification of ASD logo

Communication vocalization may be used to assess the vocal society of children with autism spectrum disorder
(ASD) [68]. Children with ASD flee less vocally than TD children at the same age, and this is purposeful among babies
with ASD before the age of two, according to research. In comparison to TD babies, the figures in this study had much
reduced verbal communication activity [5, 25, 26, 77, 85, 96]. A study of high-risk babies with ASD provides more
evidence. Infants with high risk of ASD had less social engagement, which was consistent with the findings above.

Compared to low-risk infants, high-risk infants with excessive vocalization had lower social babbling than low-risk
infants [43, 80, 98]. In addition, ASD high-risk infants with excessive vocalization had lower social babbling than low-
risk infants [43], [51]. The information presented above implies that communicative vocalization may be a contributing
factor to ASD.

Early identification of characteristics that interact with vocalization complexity may prove to be a more accurate
predictor of autism spectrum disorder (ASD).

3 Analysis of the causes of abnormal vocalization in children with ASD

According to a review of available data, children with ASD cry in a non-speech-like manner with greater funda-
mental frequency and shorter pauses and durations; their speech sounds are quite comparable to those of their peers.
Vocal complexity may be reduced or increased, and vocalizations can be more or less communicative. This These
atypical vocalizations may not only be early identification markers of autism spectrum disorder (ASD), but they may
also represent the social communication and social interaction of children with ASD to a certain degree. faults at
the heart of the motion Action-oriented, sensory-oriented, and social feedback-oriented Theories are combined with
motivation-oriented and neurological Theories in the form of the following list: There are findings that may be used
for further study and interpretation.

3.1 Motivation-oriented theory

Children with autism spectrum disorder (ASD) have strong intrinsic drive for their specific hobbies.To a certain
degree, this explains the unusual intricacy of their vocalizations, which are similar to speech.Intrinsic motivation is
defined as an individual’s spontaneous goodwill, curiosity, and interest, as well as the desire to actively exercise skills
and acquire information.Supported by the dopaminergic system, this system is engaged in the regulation of attention
and the participation of oneself.The neural network connection of cognition, according to the findings [24]. The
important concept is to I generate and target selection, as shown by a computer modeling research [1? ]. Infants’
intrinsic drive permits them to construct their own worlds, experiment with their own vocalizations, and devise
their own study programs, according to baby psychologists. Following the first self-exploration phase in which the
surrounding speech environment is ignored, the vocalization phase begins.

When imitative vocalizations are impacted by adult speech, they automatically shift from non-speech-like vocal-
izations to indistinct quasi-elements, which are then transformed into clear canonical syllables, which is the case for
infants. Infants with Down syndrome have intrinsic motivation. The importance of speech vocalization has also been
shown in behavioral study, according to TD. Games of independent exploration and discovery are the most common
sources of infants’ speech-like vocalizations [71]. When adults desire social engagement with newborns, they are known
as ”social seekers.” When infants are moving, the bulk of their vocalizations (about 60%) do not seem to be directed
towards adults Human; when an adult is there with the child but does not seek to engage the infant The benefit of
using exploratory vocalizations was greater (about 80%) than the disadvantage [71]. Individuals with autism spec-
trum disorder (ASD) are more likely than the general population to have more intrinsic drive to participate in specific
interests stereotyped [46], and this phenomena is seen in babies with ASD before the age of two. Additionally, it is
clear [5]. ASD kids may prefer to play with syllables over and over again, while TD newborns are more likely to be
interested in the subtleties of phonetic variation [71]. Then it may be deduced that the ASD infant’s high intrinsic
desire for unique interests may have affected his development of the complexity of speech sounds, particularly the
variety of consonants, and the acquisition of phonological complexity.

At the same time, it may result in regressive ASD youngsters who make vocalizations that sound like speech. The
level of complexity is too high. It is important to note that there is now a scarcity of intrinsic drive. An investigation
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on the impact of speech-like vocalizations in children with autism spectrum disorder (ASD). More recently, [? ] sought
to investigate the relationship between intrinsic desire and normative syllables.

Infants with various levels of ASD risk are affected by intrinsic motivation.

The formation of normative syllables in children’s speech. Infants who will be diagnosed with autism spectrum dis-
order in the future Children’s inquisitiveness may give intrinsic incentive to impact speech-like vocalizations, according
to recent research.

Children with Autism Spectrum Disorder (ASD) may exhibit communicative vocalizations as a result of social
motivation deficiencies. One of the most insignificant causes. It is a collection of psychological dispositions and
biological processes that encourage individuals to become more integrated into society. It includes the desire to meet
others, seek and achieve enjoyment via social engagement, and the desire to create, nurture, and preserve social ties
[17]. In their conclusion, [17] said that, on the basis of the data now available, disruption of social motivational
systems may represent a key weakness in ASD. trap. There is a deficit in social motivation and dysfunction of the
social reward brain area in ASD, which is related to the caudate nucleus and anterior cingulate gyrus. There are also
functional connectivity abnormalities between the ventral tegmental area and the nucleus accumbens of the midbrain
in ASD [19, 88]. ASD Children pay less attention to their parents’ looks and engage less in their interactions with
them. Contributing to the social motivation deficit concept is the act of initiating coattentional contacts with others.
[2, 47] have provided compelling evidence. Children with ASD seldom actively communicate with others in the form
of speech-like vocalizations, according to the socially motivated deficiency model of the disorder. Additionally, the
development of children’s speech-like vocalizations requires the interaction of children and adults as two separate topics
[28, 72].

Social motivation problems in children with ASD make it difficult for them to create positive social interactions
with other children their age. As a result, social motivation may potentially have an impact on the development of
vocal complexity in children with autism spectrum disorder. However, there is presently no research on the impact
of social drive on the development of speech-like vocalization in children with autism spectrum disorder at this time.
The amount of empirical study in this area is quite small, and more research in this sector will be required in the
future, according to the researchers.

3.2 Neuromotor Orientation Theory

Immaturity or a disruption in the production of speech-like vocalization neuromotor The intricacy of speech sounds
in children with autism spectrum disorder (ASD) may have special consequences. kind In order to understand the
neuromotor process of speech vocalization, it is necessary to first understand the neuromotor features of speech. a large
number of studies use meaningless vowels or canonical syllables as material for the nervous system of speech production
to conduct research [57], and a large number of studies use meaningless vowels or canonical syllables as material for
the nervous system of speech production to conduct research [57]. [60]. The primary motor cortex is situated in the
frontal lobe. The Laryngeal Motor Cortical (Laryngeal Motor Cortical, LMC) is a part of the brain that controls the
motions of the larynx [27]. Researchers have discovered that the main motor cortex laryngeal and mandibular muscle
control areas overlap in the sub plasma of the right fMRI studies of vowel articulation, according to their findings.
Several researchers have hypothesized that this intercortical overlap may be responsible for laryngeal vocalization as
well as inferior coupling between jaw oscillations, which would result in a syllable structure [11]. In addition, the
frontal cortex’s cognitive function is engaged in the regulation of sound perception and production [48]. Children with
ASD who are diagnosed before the age of two, on the other hand, Frontal and other cortical enlargement have been
reported [8, 52, 51, 56], which may impair speech-like regulation of vocal movement, leading in varying speech-like
vocal complexity often in the population. How do children with ASD now regulate their vocal organs in order to
synchronize their speech? Furthermore, the neuromotor process that controls speech-like vocalizations is still not fully
understood, and further study in this area is required.

Children with Autism Spectrum Disorder (ASD) may exhibit speech-like vocalizations as a result of delayed devel-
opment of sitting posture. One of the primary reasons for the lesser complexity. Jaw movement may be accomplished
in a seated position. When biomechanical support is provided, child-like speech vocalization may be produced by
smacking the tongue. It is possible to accomplish both opening and closure of the mandible [45]. have carried out
research A study comparing the syllable vocalizations of infants who were able to sit independently and those who
were unable to sit independently at 6 months revealed that there is a difference in the frequency of their syllable
vocalization. Forty-one percent of infants who were able to sit independently produced syllable vocalizations, whereas
only nine percent of infants who were unable to sit independently did so. Infants that are not able to sit independently
produce syllable vocalizations as they grow older [63]. According to a retrospective research, children with ASD
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showed higher social skills. Children with TD were born at an average age of 9 months, with a 7.9-month delay in
development [92]. These results are supported by prospective research. ASD In the first six months of life, high-risk
newborns sit differently than low-risk infants. In comparison to babies at low risk of ASD, infants at high risk spend
much less time sitting independently.

Babies are the most adorable thing ever [64]. This research demonstrates that slower sitting posture reduces
children with ASD’s ability to explore new hair while also limiting their vocal choices, resulting in decreased ability
to acquire normative syllables during sitting time [54]. Autonomic nervous system disorders may affect crying timing
model, and vagus nerve complex damage is associated with atypical patterns of fundamental frequency off. The
autonomic nervous system is involved in respiratory control [61], and the autonomic nervous system is involved in
crying timing model. The basic frequency of the human voice varies mostly as a result of muscle action and breathing.
Physical qualities of the vocal cords, such as the length of the vocal cords, unit length quality, tension and stiffness
may all be altered while managing the movement of the vocal folds are controlled. The vagus nerve is responsible for
the majority of the innervation of the active internal laryngeal muscles [23]. Individuals with ASD disorder [59] have
autonomic nervous system function, which is unusual since the autonomic nervous system is responsible for many
bodily functions. The sympathetic and vagus nerves in the body are in a state of dynamic equilibrium. The increased
sympathetic tone and vagal tone force weakening phenomenon observed in children with ASD [7] can lead to poor
control of the vocal cords, which govern crying [84], as well as poor motor control of respiratory muscle groups, which
can lead to cry-based behavior. Cry mode is activated by abnormalities such as high frequency, short length, and
short duration of weeping pauses.

3.3 Perceptual Orientation Theory

Children with autism spectrum disorder (ASD) have impaired auditory processing and a poor response to spoken
sound stimuli. His speech-like vocal complexity may be affected by abnormal processing [40, 87? , 101]. The auditory
brainstem reaction elicited by speech Several studies have shown that children with ASD immaturity have impaired
speech auditory processing at the brainstem level [13]. Children with autism spectrum disorders (ASD) communicate
with their peers.

Infant-Directed Speech (IDS) demonstrates abnormal listening behavior. In children with autism spectrum disorder,
processing and IDS did not result in brain augmentation [12]. Children with ASD have poor reactions to their names.
It should also indicate that children with ASD have a more difficult time processing speech and auditory cues. ability.
According to a study, 9-month-old ASD newborns are less likely to have a self-conscious reaction to their own name,
which may last for up to 24 months [69] and 36 months [69] after birth [50].

Children with autism spectrum disorder (ASD) have impaired auditory processing and a poor response to spoken
sound stimuli. His speech-like vocal complexity may be affected by abnormal processing [40, 87? , 101]. The auditory
brainstem reaction elicited by speech Several studies have shown that children with ASD immaturity have impaired
speech auditory processing at the brainstem level [13]. Children with autism spectrum disorders (ASD) communicate
with their peers.

Infant-Directed Speech (IDS) demonstrates abnormal listening behavior. In children with autism spectrum disorder,
processing and IDS did not result in brain augmentation [12]. Children with ASD have poor reactions to their names.
It should also indicate that children with ASD have a more difficult time processing speech and auditory cues. ability.
According to a study, 9-month-old ASD newborns are less likely to have a self-conscious reaction to their own name,
which may last for up to 24 months [69] and 36 months [69] after birth [50].

A study of babies at high risk of ASD discovered that the likelihood of developing ASD at 6 months was greater.
Youngsters at risk for autism reacted less to speech sound stimuli than children at lower risk for autism [74]. Based on
the facts presented above, it may be hypothesized that babies with ASD have a higher risk of developing behavioral
problems. Because they do not have quasi-speech, children are less impacted by the words of their adult caregiver.
Opportunities for vocal learning, which in turn influence their speech-like vocal complexity sexual development, are
available to them. Recent research has shown a link between the auditory brain and speech. A relationship exists
between the motor cortex and the auditory perception of speech, and this connection influences speech. According to
[16], language induces reactions in the motor cortex (language production). Speech motor planning has an impact on
the responses of the speech perception cortex [22]. Autism spectrum disorder (ASD) children’s auditory cortex and
speech-like development Further research on the interaction mechanism between the acoustic motor cortex is required.
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3.4 Social Feedback Orientation Theory

The concept of a social feedback loop is defined as follows: To a certain degree, this explains why children with ASD
have more complicated speech sounds than other children. a low-level phenomenon The notion highlights that adult
reactions in social situations are influenced by the environment. The development of child-like speaking vocalizations,
which is thought to be more common in adults, plays a role. In youngsters, it reacts to speech-like vocalizations, and
in adults, it replies almost instantaneously.

Post-children are more prone than pre-children to make vocalizations that sound like speech [72]. According to
Warlaumont et al. [72], a good stability and validity was employed mostly for children aged 0-4 years, but also
adults. Research on the development of TD child-adult interactions in the natural world has been conducted using
the Language Environment Analysis of Human Interaction Vocalization (Language ENvironment Analysis, LENA)
program [49, 55, 79, 99]. Acoustic conducted a microscopic study and found that their conclusion was correct. ASD
will be studied by researchers. The vocalizations of children with TD were compared, and it was discovered that ASD
children’s society existed. The feedback loop’s efficacy is weakened as a result of this. It manifests itself primarily
in two ways: first, it manifests itself as a lack of confidence in one’s own abilities.One is that children with ASD
produce less speech-like vocalizations; human reactions to children with ASD are influenced by the extent to which
speech-like vocalizations are reduced in children with ASD. The social feedback loop then iterates over time, resulting
in a feedback loop.Because of the reduction in the number of times, the number of speech-like vocalizations in children
with ASD has reduced even more.

4 Research Outlook

4.1 Exploring dysphonia as a unique early recognition of children with ASD Possibility of different
flags

From the above examination, it can be shown that, as compared to typically developing children, children with
autism spectrum disorders (ASD) have anomalies in early childhood vocalizations. These voices, on the other hand,
These characteristics may also be present in children who have other types of impairments. Examples include study
into the discovery of canonical syllables in children with fragile X syndrome between 9 and 12 months of age and
the reduction in the number of TD newborns between 9 and 12 months [6]. In addition, there are a number of
things ASD and developmental delays are also included in this category; however, the results for these children are
inconclusive. Children with ASD make less communicative vocalizations than children with Down syndrome [62],
according to one research, whereas another showed no difference between the two categories of children. When it
comes to communicating vocalizations, there are considerable distinctions [25]. Regarding abnormal vocalizations in
non-speech-like vocalizations, [96] reported that there were no differences between children with ASD and DD, however
[62] observed that children with ASD were more likely to exhibit aberrant vocalizations. Therefore, it is very required
to undertake a large-scale prospective research with children who have additional problems in addition to autism.
Sexual study to investigate vocal anomalies as a distinct early infancy feature of individuals with autism spectrum
disorder (ASD). Possibility of recognizing future indicators in the near future.

4.2 Strengthen the research of crying in the early screening of ASD children

As previously stated, abnormal screams in children with ASD may serve as an early identifying signal. Youngsters
with ASD, on the other hand, do not cry as often as other children. Early childhood screening studies have provided
empirical evidence. Recent research has also shown that abnormal crying may have an impact on outcomes in children
with autism spectrum disorder (ASD) [31]), since caregivers observed unusual crying in children with ASD [31]. The
inability to comprehend has an impact on the quality of treatment [9]. Furthermore, parents are better able to discern
the cries of children with ASD from the cries of children with TD’s. For example, one research discovered that babies
with ASD and newborns with TD had similar outcomes. Parents of babies with ASD reported that their children’s
cries were more upsetting and less frequently than those of their peers. As is customary [29]. Because of this, it is
important and essential for the future.

A proposed investigation of the use of weeping in early childhood screening for autism spectrum disorder. Both
painful and non-painful sobbing may be utilized as samples in screening investigations, depending on the situation.
Non-painful cry samples may be derived from earlier research in which newborns were observed in their natural
environment (e.g., [9]). Painful weeping may be a more sensitive early signal, and it is also more likely to be acquired
in a standardized setting, according to the researchers. For example, you may create a collection of pain-type screams
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caused by babies who have been immunized with a vaccine. add The investigation of loud crying in the early screening
of children with ASD is not only advantageous, but it is also necessary. It will also aid in the clarification of the
importance of weeping in early screening, which will in turn aid in early intervention.

4.3 Exploring automated learning based on the most predictive set of acoustic parameters learning
classification model

Speech-like articulation complexity, speech-like communicative articulation, and non-speech-like speech are some
of the most often utilized analytical markers for vocalization, as previously discussed. The basic frequency of talking,
sobbing, and other such expressions. Several recent research have used non-verbal vocalizations or a collection of
acoustic characteristics for speech-like vocalizations in children with ASD Classification prediction (for example, [58,
78]) in children with ASD Classification. Cross-validation revealed that when it came to differentiating children with
ASD from their peers, Childhood and Tourette’s Syndrome [78, 81] have shown that childhood acoustic features have
high classification accuracy for gender. The most predictive Sexual acoustic information, on the other hand, was not
recorded by any of these research. For example, [81] conducted a prospective babbling, babbling, babbling, babbling,
babbling, babbling, babbling, babbling, babbling study.

The acoustic features of vocalizations such as weeping are investigated, and based on the fundamental frequency, a
classification system is developed. Support vector machines (linear kernel support vector machines) and probabilistic
neural networks (PNNs) are used to classify more than 20 auditory properties such as formant and sound intensity
(probabilistic neural network classifiers) The model correctly categorizes youngsters with a 97 percent accuracy rate.
To conduct their research, [78] conducted a retrospective study of younger children with autism spectrum disorder
(ASD). They examined the basic frequency, amplitude and range of babbling, as well as their internal more specialized
components. [39] developed a standard acoustic parameter set consisting of 88 parameters, which is implemented using
support vector machines and single-layer bidirectional long short-term memory. Seventy-five percent of ASD babies
and TD babies are accurately classified using a neural network (1-layer bidirectional long short-term memory neural
network). It can be observed that the researchers looked at a variety of various sorts. A lot of auditory characteristics
influence the accuracy of ASD prediction, but the best prediction is determined by a combination of these parameters.
The acoustic parameters that have been measured are not yet known.

Recent research has also shown that there are changes in the acoustic parameter set that are based on gender.
Khozaei and colleagues employed timbre and pitch-intensity-related sound in their research. The physiologic parame-
ters of ten male ASD children and ten male TD children were measured and compared. The scream of the kid is utilized
to train a classification model and create a subset instance of the class (subset instance) The model is then changed
to 2853 months, and the linguistic ability is about 12 months. In the ASD babies and TD infants 18-51 months
class, it was discovered that male children were identified more correctly than female children in both categories.
The proportion of children’s height is 7 percent [58]. Aside from that, the acoustic parameters of the Meta-analysis
suggest that acoustic characteristics are quite promising for children with autism spectrum disorder. Detection of
distinguishing characteristics, such as ratios of numerous auditory metrics, in automatically taught models. Single
acoustic parameter discrimination has a greater accuracy than several acoustic parameters [42]. As a result, future
research may develop optimum predictions using the Acoustic parameter set of effect and establish an autonomous
learning classification model, among other things. A more sophisticated method to early screening of children with
autism spectrum disorder (ASD) is provided, increasing the likelihood of being recognized sooner.

4.4 In-depth exploration of the influence of motivation on children with ASD

A study published in the journal Nature Communications demonstrates that speech-like vocalizations are intrin-
sically driven. It develops gradually as a result of social contact with adults in a group setting. Despite this, several
studies have recently started to investigate the effects of intrinsic drive and social incentive on the development of
speech-like vocalizations in newborns at high risk for autism spectrum disorder (ASD) [? ]. The majority of empirical
research in this topic, however, is fairly limited. Its drawbacks, particularly the lack of desire and a lack of a struc-
tured environment for children with confirmed ASD ,Data based on empirical research on the link between speech
and vocalization. First and foremost, we will be able to dig further into the subject in the future. The influence of
intrinsic motivation on the complexity of speech-like utterances in children with autism spectrum disorder (ASD) is
explored in this process. Examples include intrinsic drive for specific interests in children with autism spectrum disor-
der (ASD). What effect does this have on the sophistication of their vocalizations that sound like speech? Computer
In the TD baby class, modeling is an automated and efficient approach of teaching. The computer modeling approach
has been used in the development of speech vocalization, and we may be able to apply it in the future to investigate
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the intrinsic motivation for speech-like vocalization in children with Autism Spectrum Disorder (ASD). The ramifi-
cations of complexity. Second, to investigate the role of social motivation in the development of ASD.Complications
in vocalization complexity associated with child-like speech The influence of social motivation Children recognize and
respond to social signals, get social incentives, and sustain social ties [17], allowing them to develop socially acceptable
behaviors. In contact, it is possible to acquire vocalizations that are more similar to speech. The Society for Children
with Autism Spectrum Disorders The mechanisms through which motivational deficiencies have an impact on their
speech-like vocalization complex are being investigated. What about the sexual aspect? In the future, it will be
required to do further study in this area.

4.5 Further research on the causes of abnormal speech sounds in children with ASD mechanism

Because of the immaturity of the neuromotor system and its link with language Interactions in the speech-auditory
perceptual cortex, which may be present in children with ASD, as previously stated A significant contributing factor
to improper speech articulation difficulty. Children with Autism Spectrum Disorders, on the other hand, It is still
unknown what the neurological process is that allows youngsters to produce speech. future Children with Autism
Spectrum Disorders There are two approaches that may be used to investigate the brain mechanisms of children’s
speech production. Research. The possibility of looking at ASD from the viewpoint of speech apraxia is one possibility;
on the other hand, we may look at it from the standpoint of autism. Children’s dysphonia is caused by neural processes.
Febrile spasms are a kind of movement condition that affects the motor coordination necessary for speech production
[3]. According to research, apraxia of speech exists. Children with ASD may have a prevalence as high as 60 percent
between the ages of 24 and 55 months [91]. As a result, new study endeavors have been made With autism spectrum
disorder, the average age of a child with speech apraxia will be estimated to be 56 months. A comparison of the
nervous systems of children and age-matched children with speech apraxia was made.Compare. It has been shown
that children with speech apraxia have a greater capacity to communicate. The parietal lobe (limb) and frontal lobes
(Upper gyrus) are the most affected by abnormal brain anatomy (paracentral, triangular) ASD is associated with
increased cerebral volume. When it comes to youngsters, the majority of the growth in cerebral volume is dispersed in
their social communication abilities. The frontotemporal lobes are crucial for development of the brain [20]. future The
inclusion of children with ASD who do not talk or speak less than they should in studies is still ongoing. Development
of the speech auditory cortex in children with ASD, on the other hand, is important. Research into the mechanism
of interaction with speech-like vocal motor cortex is ongoing. According to research conducted on TD newborns,
speech-like vocalizations and listening skills are important. Mappings between sensory impressions are present even
before children begin to talk, according to research. Auditory discrimination of normative syllables by oral motor
inhibition in 1-month-old babies of neural responses has been shown in the laboratory [18]. for children with autism
spectrum disorders.The results of extensive study in the area of children may give support for their class language.
New evidence for brain processes underlying the evolution of vocalizations.
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