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Introduction

Abstract
Artificial Intelligence has transformed the hearing aid experience by enhancing the device's ability to analyze and adapt to dif-

ferent sound environments. Traditional hearing aids often struggled in complex listening situations, such as crowded restaurants or 
noisy offices, as they amplified all sounds equally, making it challenging for users to understand speech. With AI-powered hearing 
aids, this problem is addressed. These devices utilize advanced algorithms to analyze and distinguish various sound environments, 
automatically adjusting settings to optimize speech understanding and reduce background noise. Instead of a one-size-fits-all ap-
proach, AI allows for personalized sound processing, ensuring that users can effortlessly communicate in different settings. Fur-
thermore, AI-powered hearing aids can identify and differentiate between different voices, enhancing speech clarity and making 
conversations more effortless and enjoyable. This capability is especially beneficial in scenarios where multiple people are speaking 
simultaneously, as the device can focus on the target speaker while suppressing irrelevant noise. Furthermore, AI-powered hear-
ing aids often come with companion apps that allow users to fine-tune settings, track usage data, and provide feedback to further 
enhance the personalized experience. These apps provide a user-friendly interface for individuals to have more control over their 
hearing aids and customize their listening experiences according to their preferences.
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Artificial intelligence (AI), which is frequently used inter-
changeably with machine learning, is the ability of computers to 
mimic human intelligence in the context of solving complicated 
problems and applying logic to reasoning. Artificial intelligence 
(AI) has advanced recently, and this has led to creative new health-
care solutions [1]. Although AI has been around for a while, hear-
ing aids were not one of the areas in which it gained prominence 
until 2004. Even though artificial intelligence wasn’t yet used in 

hearing aids, technological advancements caused AI to gradually 
become more prevalent. AI features included cochlear implants 
and hearing aids with wind noise management, trainable aids, own 
voice analyzing, brain-controlled aids, and techniques to enhance 
speech perception in noisy environments [2]. Artificial Intelligence 
is the term for computer algorithms that can automate thought 
processes. Fundamentally, artificial intelligence (AI) uses sophisti-
cated programming and computation to handle large amounts of 
data and carry out operations like word and object recognition, vi-
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sual perception, and complicated decision-making, which includes 
driving autonomous vehicles. Artificial Intelligence is being used 
across many industries. AI’s usefulness in medicine has advanced 
diagnosis—such as distinguishing malignant tumors from benign 
tumors and identifying diabetic retinopathy—and guided clinical 
decision-making—such as determining the best course of treat-
ment for infections [3-5]. 

Artificial Intelligence is a technical innovation that has en-
hanced users’ lives and their ability to hear [6,7]. AI technologies 
now include own voice processing, which allows a hearing aid 
to be automatically programmed based on its surroundings, and 
trainable hearing aids. With the use of AI algorithms like CNN and 
DNN (deep neural networks), future technologies will consist of 
brain-controlled hearing aids (convoluted neural network) [8]. A 
sudden start of hearing loss at > 30 dB for at least three consecu-
tive frequencies within 72 hours is referred to as idiopathic sud-
den sensorineural hearing loss (ISSNHL). Vertigo, aural fullness, 
and tinnitus may accompany it. There are five to twenty cases of 
this prevalent otologic emergency for every 100,000 people per 
year. The pathophysiology of the disease is still unknown, and the 
majority of cases are idiopathic. The main reasons for intraco-
chlear membrane breaches, vascular blockage, viral infection, and 
autoimmunity [9,10]. 

The basic mechanisms underlying ISSNHL are not well known, 
which leads to controversy on its management. On the other hand, 
the most commonly recognized course of treatment is now steroid 
therapy, which can be systemic, intratympanic, or both [11,12]. 
Furthermore, because ISSNHL progresses in an unpredictable 
manner, a number of factors that seem to affect the disease’s prog-
nosis have been found. These include age, the form of the audio-
gram, the degree of vertigo, and the extent of hearing loss [13-17]. 
In any area of medicine, using optimization models to forecast a 
prognosis by utilizing artificial intelligence to analyze multiple 
variables and choose crucial ones might be a creative approach. 
In audiology, intelligent technology has been used extensively. For 
instance, it was used to forecast the eventual outcome of ISSNHL 
and hearing impairment in workers in industries exposed to noise 
[18-20]. According to a publication, 1220 patient outcomes from 
ISSNHL were used to create prediction models based on four ma-
chine learning techniques: deep belief network (DBN), logistic 
regression (LR), support vector machine (SVM), and multilayer 

perceptron (MLP). Out of all these models, the DBN model had the 
highest predictive capacity [21].

Mechanism of earing aids
Every hearing aid ish made up of a few basic parts, each of which 

is essential to the operation of the device. The microphone is where 
it all starts. A microphone is a small but mighty device that records 
sound waves from its surroundings. It works similarly to your 
ears, only it transmits electrical impulses into the hearing device 
as opposed to sending sound waves to the brain. Amplifier: Elec-
trical signals are routed to the amplifier after the microphone has 
completed its task. This is the point at which amplification works 
its magic. The electrical impulses are strengthened or amplified by 
the amplifier, which increases their loudness and audibility. Digital 
signal processing (DSP) in contemporary digital hearing aids takes 
things a step further. Here, sophisticated algorithms are used by 
a microprocessor to process the increased signals. Similar to fine-
tuning, this processing improves speech clarity, lowers noise from 
the surroundings, and applies personalized settings according to 
the wearer’s unique hearing requirements. Your hearing aid func-
tions like to having an own sound engineer within. The electric sig-
nals are now prepared to be converted back to sound waves by the 
receiver after processing. The receiver, often known as the speaker, 
is involved in this. It transforms the signals after processing them 
into audible sound waves. Transferring auditory waves to reach the 
wearer’s ear is the last stage. Depending on the form of hearing aid, 
the earpiece is made to fit securely in the canal of the ear or behind 
the ear. It guarantees that the sound travels as close to the ear as 
feasible. In the years since its invention, hearing aids have come 
a long way. The most sophisticated digital hearing aids available 
today use state-of-the-art technology to provide users an unpar-
alleled hearing experience. Digital signal processing integration 
makes it possible to significantly customize and improve sound 
[22].

Methods of AI in enhancing hearing
We searched the following databases for articles published in 

peer-reviewed journals: Medline/PubMed  Central, Researchgate, 
Google Scholar, and an individual Google search. Machine learn-
ing has several uses, including brain-controlled hearing aids that 
monitor a listener’s brainwaves and determine which speaker to 
focus on by drawing a parallel with the source of sound in the sur-
rounding area among order to make the attended speaker easier 
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to hear among a crowd, the device will then magnify that speaker 
in relation to the others. This process of automatically identifying 
the speaker’s voice from a mixed audio source is known as audi-
tory attention decoding, or AAD. But speaker-independent speech 
separation is extremely difficult, and finding a solution is tough. 
Improved performance has been the subject of framework propos-
als; hopefully, this is about to happen. Therefore, neural network 
representations of the auditory cortex and auditory attention are 
the next area of emphasis for improving speech detection.

A instantaneous fashion low-latency speech-separation meth-
od built around deep neural network models is an essential part 
of such a system. These models have shown to be incredibly suc-
cessful in numerous applications of machine learning, and they ap-
proximate the computation carried out by biological neurons. The 
goal of this field’s continuing study is to improve our knowledge of 
auditory attention and the neurological markers associated with 
it in the individual’s auditory cortex. The goal is to eliminate the 
technological obstacles to AAD in order to enhance speech intelli-
gibility and lessen the amount of time that those who have hearing 
loss must spend listening [23].

Bringing attention to yet another effective application of AI, ar-
tificial intelligence has made it possible for hearing aids to track 
mental and physical health, detect falls, and recognize speech. It is 
feasible to recognize speech and deliver an enhanced interpreta-
tion to the listener in real time by using predictions made from 
stored data. Motion sensors have the ability to identify falls and 
notify caregivers or family members by sending warnings and 
GPS positions. Even more sophisticated than that, these hearing 
aids can log geographical locations and keep track of them. Subse-
quently, it can utilize GPS to track the user’s return visits to certain 
locations and notify them if they wish to modify or automatically 
switch preferred settings. Improved perception of speech based on 
the physical sounds available is achieved by automatic preference 
modification in both calm and noisy environments [24].

Voice priority processing (VPP), which uses AI parallel pro-
cessing, is a feature of the new Syncro hearing aid from Oticon. 
Because it does not compare multiple outcomes, sequential pro-
cessing—while potentially faster and more capable of selecting 
the preferred processing option—may lead to a less-than-ideal 
answer because of the unpredictable nature of communication in 

noisy environments. Conversely, parallel processing enables the 
optimal answer by processing and differentiating among results. 
Three techniques are used by the VPP to maximize speech produc-
tion and noise reduction. TriState Noise Management divides noisy 
environments into several listening modes; voice aligned compres-
sion offers compression across an extended frequency based on 8 
independent channels; and multi-band adaptive directionality of-
fers a polar pattern for every frequency band. The user’s signal is 
optimized via these several channels. Essentially, VPP uses the AI 
concurrently processing the system’s decision-making capabilities 
to deliver the optimal voice-to-noise ratio [25].

Intelligent technology is able to recall configurations and ap-
plications from many contexts. It can accurately deliver the best 
hearing impression by scanning the surroundings and selecting the 
preferable options. The interface for Advanced Bionics Auto-Sound 
OS with high-quality Sound, which intelligently and automatically 
adjusts to every listening situation, has been made possible by a 
variety of sound combinations, including listening to music, lyrics, 
speech, and other sounds in quiet [26].

Conclusion
It is evident that innovative health care solutions are required 

as the general population aging and long-term diseases take cen-
tre stage in the healthcare system. Recent developments in AI have 
made it possible to develop novel, data-driven strategies for im-
proving a range of medical applications, from improved diagnos-
tic procedures to cutting-edge new gadgets. The usefulness of the 
different methods of machine learning employed in hearing aids 
has been made clear by this brief review. Machine learning algo-
rithms should be incorporated into hearing aids because they fa-
cilitate automation, enhance speech recognition in noisy environ-
ments, speed up information processing, make audiologists’ jobs 
easier, and increase user comfort. Its usefulness also extends to 
intra-operative monitoring and surgery, where it lowers mistakes. 
The research has also demonstrated that using these techniques 
improves performance. While some people may not be able to pur-
chase hearing aids with cutting-edge capabilities at this time, these 
devices will soon become more inexpensive and enhance quality 
of life. AI-powered systems have a tremendous deal of potential to 
influence the way healthcare systems function in the future, despite 
the fact that there are still many obstacles to overcome in their im-
plementation.
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