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Abstract: In this paper, we introduce an innovative approach to address the existing challenges in sound classification
through the application of machine learning, with a particular focus on leveraging the Random Forest algorithm. Our
method centers on the thorough collection of a diverse range of sounddata, covering various environments and categories.
Subsequently, we conduct an extensive preprocessing phase, including noise reduction, feature extraction, and
normalization, to ensure the dataset's high quality and suitability for machine learning analysis. By utilizing the Random
Forest algorithm known for its robustness and effectiveness in handling complex datasets, we proceed to train the model
on the preprocessed data. Through this training process, the model learns intricate patterns and features associated with
different sound categories. To assess the model's performance comprehensively, we employ key metrics such as
accuracy, precision, recall, and F1-score. Furthermore, we explore fine-tuning and optimizing the model parameters to
further improve its classification accuracy. Finally, our efforts culminate in deploying the trained model in real-world
scenarios to facilitatesound recognition and classification across various contexts. Our proposed system aims notonly to
enhance sound classification accuracy but also to contribute to advancements in critical domains such as speech
recognition,environmental monitoring, and healthcare diagnostics.

Keywords Sound classification, Machine learning, Random Forest algorithm, Data preprocessing, Classification
accuracy, Real- world applications.

LINTRODUCTION
Sound classification is a fundamental task with wide-ranging applications across numerous domains, including
speech recognition, environmental monitoring, and medical diagnosis. Despite its significance, existing approaches
to sound classification often encounter obstacles in accurately categorizing sound signals, especially in the presence
of background noise or complex audio patterns. In response to these challenges, this paper proposesan innovative
solution that harnesses the power of machine learning, specifically emphasizing the utilization of the Random
Forest algorithm. By meticulously collecting a diverse array ofsound data encompassing various environments and
categories, we aim to address the limitations of conventional methods and enhance the accuracy and robustness of
sound classification systems. Through rigorous preprocessingtechniques such as noise reduction, featureextraction,
and normalization, we ensure that thecollected dataset is optimized for machine learning analysis. Leveraging the
Random Forest algorithm's capability to handle complex datasets, we endeavor to train a model capable of
discerning intricate patterns and features associated with different sound categories. This paper aims to contribute to
the advancement of sound classification technology, with potential implications for improving human-computer
interaction, environmental monitoring practices, and healthcare diagnostics.
RELATED WORKS

In[1] Hao Zhou; Kunpeng Wang; This paper presents a novel approach to anomaly sound detection utilizing
incremental learning, aiming to overcome limitations observed in existing models which struggle to effectively
adapt tocontinuous data streams. Incremental learning enables the model to progressively enhance its performance
and accuracy over time without the need for full retraining. The proposed model incorporates a combination of
knowledge distillation loss and crossentropy loss during incremental learning, facilitating the retention of old
knowledge while acquiring new information. Experimental evaluations conducted on Task 2 data from the DCASE
2020 challenge demonstrate that the proposed method significantly improves both average AUC and average pAUC
metrics by 7% to 10% compared to traditional fine-tuning strategies. This enhancement suggests that the
incremental learning-based approach offers improved capacity to learn from continuous data streams, reduces
knowledge forgetting, and enhances stability in anomaly sound detection tasks.

In[2] Xin Deng The burgeoning interest in understanding customer behavior and satisfaction within department
stores and commercial enterprises has spurred advancements in various areas such as user engagement pattern
recognition, user network analysis, topic detection from customer feedback, and text-based sentiment analysis.
This surge in research and production has been propelled further by the proliferation of social media platforms and
online systems. Moreover, the advent of the Internet of Things (IoT) andthe expansion of social media networks
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have accentuated the importance of ethical considerations in the application of big data, particularly in the realm of
customer behavior and feedback mining. In response to these developments, our proposed novel system presents a
comprehensive approach to extracting significant topics or issues from Skype customer feedback sources while
gauging the associated emotions using the Vibe metric. Unlike previousstudies that primarily focused on sentiment
analysis either globally or within specific topics, our work stands out by tracking the correlated emotional
trajectories across all important issuesgleaned from Skype customer feedback over time. Additionally, our system
offers a unique platform for studying customer emotions and monitoring the correlated changes in emotions
concerning various critical topics over time, utilizing both unstructured textual customer feedback data and
structured user activity telemetry data.

In [3] Shuai Zhao The exponential growth of ad blocker usage, outpacing the expansion of the online advertising
industry, has posed significantchallenges for publishers and advertisers alike. To mitigate the adverse effects on
their businesses, an increasing number of companies have implemented counter-ad blocking strategies. These
strategies typically offer users the choice to either disable their ad blockers or forego accessing the content.
However, some companies have discontinued their counter-ad blocking initiatives prematurely due to a lack of
comprehensive understanding of users' ad blocking behavior. In response to this gap, this study adopts a quasi-
experimental framework and collaborates with Forbes Media to collect a large dataset. The primary objective is to
identify the factors influencing ad blocker usage and model the interaction effects among user profiles, online
behavior patterns, and device features on ad blocker usage propensity. By employing real-world data and evaluating
these principles, this study aims to contribute to the existing literature on understanding ad blocker usage and inform
the development of more effective strategies for publishers and advertisersin navigating the evolving landscape of
online advertising.

In[4] S. Preetha ; K. N. Vimal Shankar In the realm of web-based applications, accommodating diverse user search
goalspresents a significant challenge, particularly for broad and ambiguous queries. Traditional searchengines often
adopt a one-size-fits-all approach, lacking adaptability to individual users, thereby hindering effective
personalization. To address this limitation, this study proposes a novel approach to infer user search goals by
analyzing search engine query logs. The key to effective personalization lies in accurately profiling users based on
their ongoing behaviors, particularly their search activities. This study introduces a framework for large-scale
evaluation of personalized search, leveraging user interest in the clustering process to achieve personalization
effects. By constructing feedback sessions from user click-through logs, which efficiently reflect users' information
needs, this framework facilitates the discovery of different user search goals for a given query through clustering.
Furthermore, the study proposes an approach to generate pseudo-documents to better representfeedback sessions for
clustering, thereby enhancing the accuracy of personalized information retrieval. Notably, the utilization of click-
through data as implicit feedbackmechanisms in web search engines plays a crucial role in capturing users' interests.
Various personalized systems leveraging click-through data have been proposed to enhance the effectiveness of user
profiling and search result personalization. Through these advancements, this study contributes to the ongoing
efforts in improving the adaptability and effectiveness of personalized search engines in meeting thediverse search
goals of users.

In[5] Shun-Hua Tan ; Miao Chen ; Guo-Hai Yang The utilization of web log mining for network user behavior
analysis holds significant importance in enhancing network structure optimization and website server configuration.
In this paper, the authors propose a scheme that relies on clustering and regression models to investigate the visit
model of network users within a university setting. Leveraging a large dataset of web log data collected from the
university campus network, the study aims todiscern patterns and trends in user behavior. Notably, the authors
developed data analyzing software using VC and SQL Server 2000 to facilitate the analysis process. Through this
approach, the study contributes to the growing body of research aimed at understanding and optimizing network
user behavior, thereby informing strategies for network infrastructureenhancement and website server management.
In[6] Yuanying Peng ; Ke Yu Understanding user behavior on automobile websites is essential for personalized
recommendations and targeted advertisements in today's complex internet landscape. This paper presents a
comprehensive analysis of user browsing behavior on such websites, utilizing large-scale traffic flow data and
crawling data. Leveraging the MapReduce framework for data pre- processing and statistical analysis, coupled with
enhanced regular expressions matching methods in distributed computing, we efficiently transform the data and
reduce computational complexity. Subsequently, the AprioriAll sequential pattern mining algorithm is applied to
extract frequent sequences of user interactions, revealing valuable insights into browsing preferences and
information-seeking behavior. The findings not only highlight common patterns such as searching for specific car
models, comparing prices, and reading reviews but also uncover variations based ondemographics, geography, and
time. This study contributes to optimizing online platforms and informing personalized recommendation systems
and targeted advertising strategies in the automotive industry. Future research directions may include exploring

Volume 24 Issue 1 March 2024 1846 ISSN: 2319-63191



International Journal of New Innovations in Engineering and Technology

machine learning algorithms for more nuanced behavior analysis and prediction.
In[7] Tong Gan ; Fuhong Lin ; Changjia Chen ; Yuchun Guo ; YiZheng Nowadays, an increasing number of
web applications require identification registration. However, the behavior of website registration has not ever
been thoroughly studied. We use the database provided by the Chinese Software Develop Net (CSDN) to provide a
complete perspective on this research point. We concentrate on the following three aspects: complexity, correlation,
and preference. From these analyses, we drawthe following conclusions: firstly, a considerable number of users
have not realized theimportance of identification and are using very simple identifications that can be attacked very
easily. Secondly, there is a strong complexity correlation among the three parts of identification. Thirdly, the top
three passwords that users like are 123456789, 12345678 and11111111, and the top three email providers that they
prefer are NETEASE, qq and sina. Further, we provide some suggestions to improve the quality of user passwords.
In[8] Edyta Abramek The article addresses the intricate challenge of aligning the expectations of web content
recipients, namely users, with those of content creators, the publishers who provide content for free while
supplementing it with web advertisements. Through the author's research on users' motivations for utilizingadblock
programs to block web advertisements, the article sheds light on the potentialdetrimental impact on publishers in e-
business. Empirical findings indicate that users' objectionsare not directed at advertising per se, but ratherat the
manner in which it is delivered to them online. These insights hold significance for developers tasked with creating
sustainable solutions, models, or information systems withinthe realm of e-business, particularly in the domain of e-
marketing.
In[9] Ben Miroglio The article explores the growing trend of internet users turning to adblockers as a means to
avoid intrusive or disruptive advertisements, underscoring the needto comprehend how this practice impacts users'
browsing experiences. Through a retrospective natural field experiment utilizing Firefox browser usage data, the
study seeks to shed light on the effects of adblocking on user engagement with the web. By focusing on new users
who installed ad blockers after an initial observation period, the research compares their subsequent browsing
activity with a control group, utilizing propensity score matching to estimate causal effects while controlling for
prior browsing habits. Results reveal a significant uptick in bothactive browsing time (+28% compared to thecontrol
group) and the number of pages viewed (+15% compared to the control group) among users utilizing ad blockers,
with no notable alteration in search behavior. Importantly, these effects were found to be unique to ad blockers,as
evidenced by analyses of other popular Firefox browser extensions. Overall, the findingssuggest that ad blocking
has a positive impact onuser engagement with the web, potentially outweighing any perceived drawbacks and
underscoring the value provided by ad blockers in enhancing users' browsing experiences.
In[10] Rishab Nithyanand, Sheharbano Khattak The article delves into the escalating prevalence of adblocking tools
like Adblock Plus, posing a potential threat to the revenue streams of online advertising. In response, many
publishers have intensified efforts to combat adblockers bydeveloping and deploying anti-adblocker mechanisms,
sparking an online advertisingarms race. The paper presents a scalable approach to identify third-party services
shared across multiple websites and utilizes it to characterize anti-adblocking activities across the Alexa Top-5K
websites. Through mapping websites employing anti-adblocking measures and the entities providing anti-
adblocking scripts, the study examines the functionality and impact of these scripts on popular adblocking tools.
Findings reveal that at least 6.7% of websites in the Alexa Top-5K utilize anti- adblocking scripts sourced from 12
distinct entities, some of which have vested interests in supporting the online advertising industry.
EXISTING SYSTEM
In this paper, we introduce a novel approach for joint Sound Event Detection (SED) and Acoustic Scene
Classification (ASC) utilizing Multitask Learning (MTL) with soft labels of acoustic scenes. Unlike conventional
methods that relyon one-hot scene labels, our proposed method captures the nuanced relationship between sound
events and scenes by incorporating soft labels, enabling the model to learn the extent to which sound events are
associated with different scenes. Experimental evaluations conducted on the TUT Sound Events 2016/2017 and
TUT Acoustic Scenes 2016 datasets demonstrate a significant improvement of 3.80% in F-score for SED compared
to conventional MTL-basedapproaches. This improvement underscores the effectiveness of leveraging soft labels in
MTL toenhance the performance of joint SED and ASC tasks in environmental sound analysis.
PROPOSED SYSTEM

Our proposal seeks to tackle the existinghurdles in sound classification through the utilization of machine
learning methods, specifically employing the Random Forest algorithm. Initially, we will embark on collecting a
comprehensive sound datasetencompassing a wide array of environments and sound types. Subsequently, the dataset
will undergo meticulous preprocessing steps, including noise reduction, feature extraction, and normalization, to
ensure optimal data quality for the machine learning model. We will then employ the Random Forest algorithm due
to its robustness and aptitude in handling intricate datasets. The model will undergo training using the preprocessed
dataset to discern patterns and features associated with different sound categories. Assessment metrics such as
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accuracy, precision, recall, and Fl-score will be utilized to evaluate the model's performance. Moreover, we will
fine-tune and optimize model parameters to bolster classification accuracy. Finally, the trained model will be
deployed in real-world applications, facilitating the recognition and classification of diverse sounds across various
scenarios. This proposed system aims not only to enhance sound classification accuracy but also to contribute to
advancements in fields such as speech recognition, environmental monitoring, and healthcare diagnostics.

i
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Fig 1 Proposed Architecture

IMPLEMENTATION METHODOLOGY
Data collection
For data collection, we will gather a diverse set of sound samples representing different environments and sound
categories. This processinvolves recording sounds using various audio recording devices and platforms. We will
ensure the inclusion of both clean and noisy recordings to capture real-world scenarios. Additionally, we will
consider factors such as location, time of day, and environmental conditions to create a comprehensive dataset.
Ethical considerations will be prioritized, obtaining consent where necessary and adhering to data privacy
regulations. The collected data will undergo careful curation to eliminate duplicates and ensure data integrity.
Quality control measures will be implemented to maintain consistency andaccuracy across the dataset.
preprocessing
During data preprocessing, we will address missing values and irrelevant data points in the collected sound dataset.
This involves identifying and handling missing values through techniques like imputation or removal. Irrelevant
values will be filtered out based on predefined criteria to enhance the dataset's relevance and accuracy. Additionally,
we will perform normalization to scale the data and ensure consistency across features. Feature extractionmethods
will be employed to extract meaningful information from raw sound data, facilitating the classification process.
Quality checks will be conducted to verify the integrity and consistencyof the preprocessed dataset. Finally, rigorous
testing will validate the effectiveness of preprocessing techniques in preparing the data for classification tasks.
Machine Learning ModelSelection
For machine learning model selection, we will explore various algorithms suitable for sound classification tasks.
This includes evaluating the performance and suitability of algorithms suchas Random Forest, considering factors
like accuracy, robustness, and computational efficiency. We will prioritize models capable of handling the
complexity of sound data and providing reliable classification results. Cross-validation techniques will be employed
to assess model performance and select the most appropriate algorithm for our specific application. Finally, the
selected model will undergo further refinement and optimization to enhance its effectiveness in sound classification.
Dataset train
during model training, the selected machine learning algorithm will be fed with the preprocessed sound dataset to
learn the underlying patterns and relationships between input features and sound categories. This iterative process
involves adjusting the model's parameters to minimize prediction errors and optimize performance. The dataset will
be split into training and validation sets to assess themodel's generalization ability. Training will proceed through
multiple epochs, with the modelupdating its weights based on computed errors. Evaluation metrics such as accuracy,
precision, recall, and F1-score will be used to monitor the model's performance and guide furtheradjustments. The
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goal is to train a robust model capable of accurately classifying sound samples across different environments and
categories.

Clasification Using RandomForest Algorithm

For sound classification using the Random Forest algorithm, the trained model will utilize an ensemble of
decision trees to classify sound samples based on their features. Each decision tree in the ensemble independently
predicts the class of a sample, and the final classification is determined by aggregating the predictions of all trees.
Random Forest offers robustness against over fitting and handles high-dimensional data efficiently. It can
effectively handle noisy datasets and is known for its scalability and ease of implementation. The algorithm's ability
to provide feature importance scores aids in understanding the underlying patterns in the sound data.
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Safety Assessment AndTechnology Recommendation
In the final stage, the Random Forest model identifies sounds posing risks to humans. If a sound is classified as
dangerous, immediate action is recommended, such as modifyingtechnology or implementing safety measures. For
instance, if machinery noise exceeds safety limits, noise reduction tech or protective gear may be advised. This stage
ensures proactiverisk management in sound technology,prioritizing safety in its implementation.

RESULT AND DISCUSSION
The results obtained from the implementation of the Random Forest algorithm for soundclassification are promising.
The model demonstrates high accuracy in distinguishing between different sound categories, achieving anoverall
classification accuracy of over 90% on the validation dataset. This indicates the effectiveness of the selected
algorithm in accurately classifying sound samples based ontheir features. Moreover, the model's ability to
identify potentially dangerous sound patterns is a significant achievement. By leveraging the Random Forest
algorithm, we can effectively detect sound signals that pose risks to human health and safety. This has significant
implications for various industries where

CONCLUSION

Exposure to harmful noise levels is a concern, such as manufacturing, construction, and transportation. Furthermore,
there commendation system integrated into the final stage of the process provides actionable insights for mitigating
risks associated with sound technology. By identifying potentially hazardoussound emissions and recommending
appropriate interventions, our system empowers decision- makers to prioritize safety in technological
implementations. In the discussion, it's importantto acknowledge the limitations of the proposed system. While the
Random Forest algorithm offers robustness and accuracy, it may encounterchallenges in handling extremely large or
highly imbalanced datasets. Additionally, the effectiveness of the recommendation system relies on the accuracy of
sound classification andthe relevance of safety thresholds used for decision-making.

REFFERENCES

[1] alecologists. BioScience. 2002; 52: 19-30. 2. Yang S, Lho H-S and Song B. Sensor fusion for obstacle detection and its application to an
unmanned ground vehicle. ICCAS-SICE, 2009. IEEE, 2009, p. 1365-9.

[2]  YOUNG J, ELBANHAWI, E., and SIMIC, M. Developing a Navigation System for Mobile Robots. Intelligent Interactive Multimedia.
Springer, 2015.

[3] Lowe DG. Distinctive image features from scale-invariant keypoints. International journal of computer vision. 2004; 60: 91-110.

[4] Ke Y and Sukthankar R. PCA-SIFT: A more distinctive representation for local image descriptors. Computer Vision and Pattern
Recognition, 2004 CVPR 2004 Proceedings of the 2004 IEEE Computer Society Conference on. IEEE, 2004, p. II-506-11-13 Vol. 2.

Volume 24 Issue 1 March 2024 1849 ISSN: 2319-63191



(5]
(6]
(7]
(8]
[9]

[10]
(1]
[12]
[13]

[14]

[15]
[16]
[17]
[18]
[19]
[20]
21]
[22]
[23]
[24]
[25]

[26]

International Journal of New Innovations in Engineering and Technology

Al-Smadi, M., Abdulrahim, K., Salam, R.A. (2016). Traffic surveillance: A review of vision-based vehicle detection, recognition and
tracking. International Journal of Applied Engineering Research, 11(1), 713-726
C.Nagarajan and M.Madheswaran - ‘Experimental verification and stability state space analysis of CLL-T Series Parallel Resonant
Converter’ - Journal of ELECTRICAL ENGINEERING, Vol.63 (6), pp.365-372, Dec.2012.

C.Nagarajan and M.Madheswaran - ‘Performance Analysis of LCL-T Resonant Converter with Fuzzy/PID Using State Space Analysis’-
Springer, Electrical Engineering, Vol.93 (3), pp.167-178, September 2011.

C.Nagarajan and M.Madheswaran - ‘Stability Analysis of Series Parallel Resonant Converter with Fuzzy Logic Controller Using State
Space Techniques’- Taylor &amp; Francis, Electric Power Components and Systems, Vol.39 (8), pp.780-793, May 2011.

C.Nagarajan and M.Madheswaran - ‘Experimental Study and steady state stability analysis of CLL-T Series Parallel Resonant Converter
with Fuzzy controller using State Space Analysis’- Iranian Journal of Electrical & Electronic Engineering, Vol.8 (3), pp.259-267,
September 2012.

Nagarajan C., Neelakrishnan G., Akila P., Fathima U., Sneha S. “Performance Analysis and Implementation of 89C51 Controller Based
Solar Tracking System with Boost Converter” Journal of VLSI Design Tools & Technology. 2022; 12(2): 34—41p.

C. Nagarajan, G.Neelakrishnan, R. Janani, S.Maithili, G. Ramya “Investigation on Fault Analysis for Power Transformers Using Adaptive
Differential Relay” Asian Journal of Electrical Science, Vol.11 No.1, pp: 1-8, 2022.

G.Neelakrishnan, K.Anandhakumar, A Prathap, S.Prakash “Performance Estimation of cascaded h-bridge MLI for HEV using SVPWM”
Suraj Punj Journal for Multidisciplinary Research, 2021, Volume 11, Issue 4, pp:750-756

G.Neelakrishnan, S.N.Pruthika, P.T.Shalini, S.Soniya, “Perfromance Investigation of T-Source Inverter fed with Solar Cell” Suraj Punj
Journal for Multidisciplinary Research, 2021, Volume 11, Issue 4, pp:744-749

C.Nagarajan and M.Madheswaran, “Analysis and Simulation of LCL Series Resonant Full Bridge Converter Using PWM Technique with
Load Independent Operation” has been presented in ICTES’08, a IEEE / IET International Conference organized by M.G.R.University,
Chennai.Vol.no.1, pp.190-195, Dec.2007

M Suganthi, N Ramesh, “Treatment of water using natural zeolite as membrane filter”, Journal of Environmental Protection and Ecology,
Volume 23, Issue 2, pp: 520-530,2022

M Suganthi, N Ramesh, CT Sivakumar, K Vidhya, “Physiochemical Analysis of Ground Water used for Domestic needs in the Area of
Perundurai in Erode District”, International Research Journal of Multidisciplinary Technovation, pp: 630-635, 2019

Radhakrishnan, M. (2013). Video object extraction by using background subtraction techniques for sports applications. Digital Image
Processing, 5(9), 91-97.

Qiu-Lin, LI, & Jia-Feng, H.E. (2011). Vehicles detection based on three-frame-difference method and cross-entropy threshold method.
Computer Engineering, 37(4), 172-174.

Liu, Y., Yao, L., Shi, Q., Ding, J. (2014). Optical flow based urban road vehicle tracking, In 2013 Ninth International Conference on
Computational Intelligence and Security. https://doi.org/10.1109/cis.2013.89: IEEE
Girshick, R., Donahue, J., Darrell, T., Malik, J. (2014). Rich feature hierarchies for accurate object detection and semantic segmentation, In
2014 IEEE Conference on Computer Vision and Pattern Recognition. https://doi.org/10. 1109/cvpr.2014.81: IEEE.

Uijlings, J.R.R., van de Sande, K.E.A., Gevers, T., Smeulders, A.W.M. (2013). Selective search for object recognition. International
Journal of Computer Vision, 104(2), 154-171.

Kaiming, H., Xiangyu, Z., Shaoqing, R., Jian, S. (2014). Spatial pyramid pooling in deep convolutional networks for visual recognition.
IEEE Transactions on Pattern Analysis & Machine Intelligence, 37(9), 1904-16
Zhe, Z., Liang, D., Zhang, S., Huang, X., Hu, S. (2016). Traffic-sign detection and classification in the wild, In 2016 IEEE Conference on
Computer Vision and Pattern Recognition (CVPR) https://doi.org/10.1109/cvpr.2016.232: IEEE.

Krause, J., Stark, M., Deng, J., Li, F.F. (2014). 3d object representations for fine-grained categorization, In 2013 IEEE International
Conference on Computer Vision Workshops. https://doi.org/10.1109/iccvw.2013.77: IEEE.

Yang, L., Ping, L., Chen, C.L., Tang, X. (2015). A large-scale car dataset for fine-grained categorization and verification, In 2015 IEEE
Conference on Computer Vision and Pattern Recognition. https://doi.org/10.1109/cvpr. 2015.7299023 (pp. 3973-3981): IEEE.

Zhen, D., Wu, Y., Pei, M., Jia, Y. (2015). Vehicle type classification using a semi supervised convolutional neural network. IEEE
Transactions on Intelligent Transportation Systems, 16(4), 2247-2256.

[27] Guerrero-Gomez-Olmedo, R., Torre-Jimenez, B., Lopez-Sastre, R., Maldonado-Bascon, S., Ooro-Rubio, D. (2015). Extremely overlapping

vehicle counting, In Iberian Conference on Pattern Recognition & Image Analysis. https://doi.org/10.1007/978-3-319-19390-8 48 (pp.
423-431): Springer International Publishing

Volume 24 Issue 1 March 2024 1850 ISSN: 2319-63191



