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Gearbox Audio quality Detection
The goal of this project is to develop an automated system that can accurately and efficiently assess the sound
recorded during the gearbox quality test. 

Problem Statement

To determine if a sound file is from a defective
or non-defective gearbox. 
To provide the confidence level or anomaly
score of the prediction. 
To deploy an API that consists of the trained
model and outputs the prediction and the
anomaly score or confidence level. 
To do this without training the system on
specific abnormal sounds. Instead, the system
should recognize these unusual sounds by
understanding what a gearbox's normal,
healthy operation sounds like.

Objective

Dataset

Deployment pipeline
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Develop an anomaly
detection model that can

identify defective gearbox
sounds.​

Can lead to malfunctions, reduced
efficiency, and costly breakdowns (time
and money).​

Detects irregularities within
gearboxes during quality
testing.​

Irregularities can be faults,
defects, or wear and tear​.

The system should be
able to differentiate

the normal and
abnormal sounds.​

Model Pipeline

Recorded audio sent
to ThingWorx​

ThingWorx detects new
file and triggers API call​

API processes audio and
returns results​

Results from the API
visualized using ThingWorx​

Raw audio loaded using librosa

Data cleaning

Feature engineering

Model determines and returns the
prediction and anomaly score​

Results

90%

Use data augmentation to create a
more balanced dataset. 
Use Explainable AI to understand how
the model works.

Future work

76%

Data imbalance: more positive instances
than negative.
Lack of explainability, which will cause
lack of trust.

Challenges
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Training dataset

Normal: 88% 

Test Rig 2
Training dataset

Normal: 92% 
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