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from a source to the receiver. These barriers are typically placed between

Introduction roads, railways, industrial plants and residential areas to block or attenuate
sound waves, thereby lowering the noise levels experienced by nearby
In modern urban environments, the persistent issue of noise pollution inhabitants. The design of an effective noise barrier requires consideration

has become a major concern, particularly in areas with high traffic volumes, of various physical, environmental and technical factors. The primary function
industrial zones and densely populated residential areas. Noise pollution not  of a noise barrier is to interrupt the direct line of sight between the noise
only affects the quality of life of individuals but can also lead to numerous  source and the receiver. When sound waves encounter a barrier, part of the
adverse health eﬁects, such as hearing impairment, stress, S|eep disturbance sound energy is reﬂected’ part is absorbed by the barrier material and part is
and cardiovascular diseases. Addressing this issue requires effective iffracted around the barrier [3].

noise mitigation strategies that can be tailored to the specific needs of the

environment. One widely used approach for mitigating noise is the installation The ability of the barrier to reduce noise levels depends on the material's
of noise barriers. Noise barriers are physical structures designed to reducethe ~ acoustic properties, the height and length of the barrier, the distance from
transmission of sound between a noise source (such as highways or industrial the noise source to the barrier and the terrain features surrounding the site.
areas) and the receivers (residential or commercial areas). The performance Disrupted sleep patterns and circadian rhythms, resulting from constant
of noise barriers is influenced by various factors such as the height, length, artificial illumination, have been linked to a range of health issues, including
material, surface texture and placement relative to the noise source. For  metabolic disorders and cardiovascular diseases. The story of light pollution
optimal noise reduction, the design and placement of these barriers must be  unravels in human homes, subtly influencing the well-being of individuals
carefully optimized, taking into account the characteristics of the environment, and communities. However, the effects are not solely physical and biological.
the noise source and the surrounding landscape [1]. "Beyond Smog" also illuminates the cultural and societal dimensions of light

Traditional methods of designing noise barriers often involve extensive  Pollution. The disappearance of a pristine night sky is a loss of inspiration,
empirical studiesy trial-and-error approaches and Computationa| mode"ng_ wonder and connection to ancient traditions. The eXplOratiOn delves into the
However, with the advent of advanced computational techniques and machine ~ diminishing cultural heritage caused by urban light pollution, revealing the
learning algorithms, these optimization processes have seen a significant ~ erosion of our link to the cosmos that has shaped human imagination for
shift. One of the most promising developments in this field is the application ~ millennia [4].
of Artificial Neural Networks (ANNSs) to optimize noise barrier design. Artificial
Neural Networks, inspired by the functioning of the human brain, are a class
of machine learning models that excel in pattern recognition, classification L . . .
and prediction tasks. ANNs are particularly well-suited for problems where ~ "€lY On simplifying assumptions about sound propagation, which can lead to
relationships between variables are complex, non-linear and difficult to model ~ 185S accurate results. For example, empirical models may not account for all
using traditional methods. In the context of noise barrier optimization, ANNs ~ the nuances of how sound behaves in a particular environment. Computational
can be used to predict the effectiveness of different barrier configurations ~ models, while more detailed, can be time-consuming and computationally
based on a wide range of input variables, thereby providing a more efficient ~ €xpensive. One of the key challenges in noise barrier optimization is the non-
and accurate means of designing noise barriers that are tailored to specific ~ linear relationship between barrier parameters (e.g., height, length, material
environmental conditions. This paper explores the application of Artificial  type) and noise reduction effectiveness. The performance of a noise barrier
Neural Networks for the optimization of noise barrier design. It aims to is influenced by a combination of factors that do not interact in a simple
highlight the potential advantages of using ANNs in this context, review linear manner. For instance, increasing the height of a barrier may improve
existing studies on this subject and present a methodology for developing an noise reduction up to a certain point, but beyond that, further increases may
ANN-based model to predict noise barrier performance. By doing so, thiswork ~ have diminishing returns or even counterproductive effects. Moreover, the
seeks to contribute to the development of more effective, cost-efficient and interaction of sound waves with complex landscapes adds another layer of

The process of optimizing noise barriers is a complex task due to the
large number of variables involved. Traditional optimization methods often

environmentally friendly noise mitigation strategies [2]. complexity to the problem [5].
Description Conclusion
Noise barriers are structures built to reduce the transmission of sound The application of Artificial Neural Networks for noise barrier optimization

represents a promising advancement in the field of environmental noise
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