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Title of the Research: Development of Cloud-Based CNC Machining Center Monitoring System.

Research Findings:

· Through this research a real-time production monitoring software was developed. This software was helpful to get various production related information real-time, directly coming from the machine controller, without any manual data logging. 
· By leveraging IoT technology, the system effectively monitored Overall Equipment Effectiveness (OEE) metrics for machine performance, operator productivity, and shift efficiency. Additionally, the system tracked crucial production data such as parts produced, cycle time, feed rate, RPM, and emergency alarms. 
· The findings indicate a notable improvement in OEE. This enhancement in OEE underscores the system's efficacy in optimizing machine utilization and minimizing downtime. Moreover, the implementation of the monitoring system has facilitated enhanced accountability across production processes. So, production supervisors now do not need to manually track all daily, monthly or yearly production report. They are generated automatically in the software. As a result, management can do efficient maintenance scheduling and resource allocation for meeting production deadline, ultimately enhancing overall equipment reliability and longevity. 
· Furthermore, the system has contributed to a reduction in machine maintenance requirements, thanks to proactive monitoring and early detection of potential issues.

Recommendations:
Building upon the success of the Cloud-Based OEE Monitoring System, several recommendations can be proposed to further enhance its capabilities and impact on manufacturing operations. 
· Firstly, continuous refinement of the monitoring algorithms and data analysis techniques is essential to unlock deeper insights into production performance and identify opportunities for optimization. Collaborating with domain experts and data scientists can facilitate the development of predictive analytics models to anticipate equipment failures and proactively address maintenance needs. 
· The maintenance can be advanced further using vibration analysis and predictive maintenance technique using Artificial Intelligence. 
· Additionally, expanding the scope of monitored parameters to include additional performance metrics, such as energy consumption and environmental factors, can provide a more comprehensive view of manufacturing operations. 
· Moreover, integrating machine learning algorithms into the system architecture can enable adaptive optimization strategies tailored to specific production environments and dynamic operational conditions. 
· Finally, fostering a culture of data-driven decision-making and providing comprehensive training and support for system users are crucial for maximizing the system's impact and ensuring sustained improvements in manufacturing efficiency and competitiveness. 

By embracing these recommendations, organizations can leverage the Cloud-Based OEE Monitoring System as a powerful tool for driving continuous improvement and achieving operational excellence in CNC machine center operations.
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