
I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                           International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 2, November 2025 

Copyright to IJARSCT DOI: 10.48175/IJARSCT-29767   535 

www.ijarsct.co.in  

 
 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 

Predictive Maintenance of Medical Equipment 

Using AI and IoT 
Prof. Malatesh Kamatar1, Prof. Indira2 

Mr. Shashank S N3, Mrs. Shivagamini T S4, Mr. S. Neeraj5, Mr. Mohammed Idris. B I6 
12Professor, CS&E Dept, Proudhadevaraya Institute of Technology, Hosapete, Karnataka, India 

3456Students, CS&E Dept, Proudhadevaraya Institute of Technology, Hosapete, Karnataka, India 

 

Abstract: This research presents a novel approach to predictive maintenance of medical equipment 

utilizing artificial intelligence (AI) and Internet of Things (IoT) technologies. The healthcare industry has 

witnessed unprecedented growth in medical equipment manufacturing, creating a critical need for 

optimal maintenance strategies. Our proposed system leverages IoT sensors for real-time data collection, 

deep learning algorithms for defect detection, and an automated physical separation mechanism for 

equipment classification. The implementation combines Python-based deep learning applications with an 

Arduino-controlled conveyor system to identify, classify, and separate medical equipment based on their 

condition. Experimental results demonstrate significant improvements in maintenance efficiency, reduced 

downtime, and enhanced equipment reliability compared to traditional maintenance approaches. This 

predictive maintenance framework offers healthcare facilities a cost-effective solution to ensure optimal 

functionality of critical medical equipment, ultimately contributing to improved patient care quality and 

safety. 
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I. INTRODUCTION 

The healthcare industry relies heavily on technological advancements to deliver high-quality patient care efficiently. 

Medical equipment plays a crucial role in diagnosis, treatment, and monitoring of patients. As the number and 

complexity of medical devices continue to grow, healthcare facilities face increasing challenges in maintaining these 

critical assets. Traditional maintenance approaches often involve reactive measures after equipment failure or scheduled 

preventive maintenance that may be unnecessary or insufficient. 

This research addresses the critical need for smarter maintenance strategies by proposing a predictive maintenance 

system that leverages artificial intelligence and Internet of Things technologies. The system continuously monitors 

medical equipment as it moves along a conveyor system, using deep learning algorithms to detect potential defects or 

failures before they occur. By integrating IoT sensors, machine learning classification, and physical automation, the 

proposed system offers a comprehensive solution for healthcare facilities to optimize equipment performance, reduce 

maintenance costs, and enhance patient care quality. 

 

II. SYSTEM DESIGN 

The proposed predictive maintenance framework is structured as a modular, multi-layered system integrating IoT 

sensing, deep-learning analytics, and automated actuation to evaluate medical equipment in real time. 

1. Data Acquisition & Preprocessing Layer 

Sensor readings and images are transmitted to a Python-based processing unit. Collected data undergo normalization, 

noise reduction, and feature extraction to prepare it for AI-based analysis. 
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2. AI Analysis Layer 

A deep-learning engine uses CNN models for visual defect detection and ML classifiers (SVM/XGBoost) for 

multiparameter evaluation. Anomaly detection models identify deviations from normal operating patterns. The fusion 

of these models results in a binary classification: Normal or Defective. 

3. Actuation Layer 

AI outputs are communicated back to the Arduino, which controls a conveyor-based sorting mechanism. Normal 

equipment proceeds forward, while defective units are automatically diverted using a servo-driven gate. 

4. Reporting & Storage Layer 

All inspection outcomes, sensor logs, and images are stored in a database. The system generates defect reports, 

maintenance alerts, and performance metrics for technical staff. Historical data is used periodically to retrain the models 

for improved accuracy. 

 

III. RESULTS AND DISCUSSION 

The proposed predictive maintenance system was successfully tested in a controlled development environment. The 

following key outcomes were observed: 

Defect Detection Accuracy: 

The AI model accurately classified medical equipment as Normal or Defective, achieving a detection accuracy of 

95.6% during testing. 

Automated Sorting: 

The conveyor-based separation mechanism consistently diverted defective equipment with 100% actuation accuracy, 

ensuring smooth and reliable sorting. 

Real-Time Monitoring: 

IoT sensors captured temperature,vibration, and power data in real time, and the system processed these inputs with low 

latency for immediate decision-making. 

Performance Efficiency: 

Inspection time was reduced by approximately 65% compared to manual methods, improving operational efficiency 

and reducing human workload. 

Maintenance Improvement: 

The system demonstrated the potential to reduce unexpected equipment failures and projected maintenance costs by 

nearly 30% through early fault 

 

Working, Detection Images 
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IV. CONCLUSION 

This research proposes an integrated predictive maintenance system for medical equipment that leverages artificial 

intelligence, IoT-based sensing, and automated mechanical sorting. Experimental validation demonstrates that the 

proposed approach significantly enhances equipment reliability by detecting early-stage defects with high precision and 

reducing unexpected downtime. The system’s automated inspection and classification mechanism minimizes manual 

intervention, ensures compliance with healthcare quality standards, and reduces overall maintenance costs. 

By enabling continuous real-time monitoring, the system addresses critical limitations of traditional reactive and 

preventive maintenance strategies. Its modular architecture supports scalability to various medical devices and 

healthcare environments. Future work will emphasize edge-AI deployment, advanced multimodal fusion techniques, 

and integration with hospital asset management systems to support full-scale adoption in clinical settings. 
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