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Abstract

This paper presents a lighting monitoring and control system for
buildings using ESP32 to enhance energy management efficiency.
The system utilizes MOC3021 and BT136 as switching components,
along with a snubber circuit to protect against voltage surges.
The ESP32 microcontroller communicates with a server and database,
enabling control via both a web-based interface and a physical switch.
The web interface allows users to monitor system status, toggle lights,
schedule operations, and generate energy usage reports in PDF and
Excel formats. Experimental results confirm that the system operates

efficiently and is well-suited for smart building applications.
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