	[image: image1.jpg]0

UNIVERSITAS

MERCU BUANA




	SINERGI
Universitas Mercu Buana

http://publikasi.mercubuana.ac.id/index.php/sinergi



COVER LETTER
 Dedik Romahadi
Universitas Mercu Buana
dedik.romahadi@mercubuana.ac.id
081291412973 (WA)
29 May 2025
Dear Prof. Dr. Andi Adriansyah, 

I/We wish to submit an original research article entitled “Comparative Analysis of Acoustic Fan Booster Damage Detection Using a Single Feature Approach” for consideration by SINERGI. 

We confirm that this work is original and has not been published elsewhere, nor is it currently under consideration for publication elsewhere. We promise not to withdraw this article after it has been processed by the Editorial Team. If there is a withdrawal, we are willing to pay a penalty of USD 150 (IDR 2000K) to the SINERGI Editorial Team.
In this paper, I/we report on / show that: 

	Field
	:
	Mechatronics


	Topic
	:
	Signal Processing and Machine Learning


	Brief Background
	:
	Machine failure detection frequently uses non-destructive monitoring techniques such as vibration analysis.  Although vibration analysis can identify machine degradation, the apparatus is often costly and necessitates specialist knowledge. Synthesizing this literature highlights that while vibration and acoustics-based monitoring, combined with advanced machine learning algorithms, have shown promise, many studies either focus solely on one signal type or do not thoroughly assess the effectiveness of specific feature extraction techniques.


	Research Problem
	:
	The reviewed works rarely address the identification of machine damage types using single features that are computationally efficient and effective across different signal sources. Despite extensive work in this area, there remains a lack of explicit investigations into using a single Power Spectral Density (PSD) feature, specifically the statistical value of the Welch method, with an optimal classifier to directly identify and classify machine damage types.


	Overview of Method
	:
	The acoustic signals from the machine apparatus were classified into three categories: normal, belt damage, and combined belt and bearing defect. The data processing technique involved lowering the sample rate and segmenting the data to improve computational efficiency and classification performance.  We utilize the Welch method and appropriate analysis of Power Spectral Density (PSD) using statistical techniques.  We meticulously assess the seven classifier methods for machine defect diagnosis employing 5-fold cross-validation and various confusion metrics, including accuracy, F-score, precision, sensitivity, and specificity.


	Significant finding
	:
	Our work contributes to the field by demonstrating that a single feature, the average PSD, can achieve high classification accuracy, challenging the assumption that complex feature sets are always necessary. LDA can outperform more computationally intensive models, confirming that simpler models can be more robust when the feature is highly discriminative. Sound-based monitoring can be a viable alternative to vibration-based approaches, offering a low-cost, accessible solution for machine health monitoring. These insights strengthen the argument for lightweight, interpretable models in industrial diagnostics, especially in settings where simplicity, speed, and cost-effectiveness are critical.
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Thank you for your consideration of this manuscript. 
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