Project Title:
Machine Health Monitoring and Predictive Maintenance using AI
Description
This hands-on project focuses on developing machine learning and artificial intelligence solutions for machine health monitoring, anomaly detection, failure prediction, and Remaining Useful Life (RUL) estimation in industrial systems. Students will work with real-world sensor and operational data collected from industrial equipment to identify abnormal machine behavior, detect potential failures before they occur, and estimate equipment degradation over time.
The project will explore state-of-the-art approaches in predictive maintenance, including signal processing, time-series analysis, anomaly detection, prognostics, deep learning, and explainable AI. 

Students will gain exposure to both academic research and industrial applications of predictive maintenance. Depending on project requirements and industry collaboration opportunities, site visits to industrial facilities may be included to better understand equipment operation, maintenance practices, and data collection processes.
Qualification required
· Strong programming skills in Python (experience with PyTorch, TensorFlow, or Scikit-Learn is an asset).
· Background in Mechanical Engineering, Electrical & Computer Engineering, Industrial Engineering, Computer Science, or related disciplines.
· Knowledge of signal processing concepts such as FFT is an asset.
· Familiarity with machine learning, deep learning, or data analytics is preferred.
· Interest in AI, predictive maintenance, reliability engineering, and industrial applications of machine learning.
Responsibility
· Data collection, cleaning, preprocessing, and exploratory data analysis.
· Signal processing and feature engineering from sensor measurements.
· Development and training of machine learning and deep learning models.
· Implementation of anomaly detection, fault diagnosis, and RUL prediction algorithms.
· Experimental validation, model comparison, and results analysis.
· Development of visualizations and performance dashboards.
· Assisting in the preparation of technical reports, presentations, and research publications.
· Participation in regular project meetings and progress updates.


