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Abstract 

This paper presents the design and development of an 

emergency luminaire capable of automatically performing operational 

tests, logging test results, and transmitting data via Wi-Fi. The proposed 

system is intended to reduce the workload associated with manual 

inspection and record keeping, especially when emergency luminaires 

are installed at elevated positions or in large numbers throughout a 

building. The developed prototype operates from a  V AC supply and 

incorporates a constant-current/constant-voltage battery charging circuit. 

An STM F F P TR microcontroller is used to control the charging 

process, monitor system status, and execute the automatic testing of the 

emergency luminaire equipped with two  Watt MR  LED lamps. Test 

data are then transmitted through a ESP32-WROOM-32U module and 

automatically stored in Google Sheets via a Wi-Fi network. The system 

was evaluated in accordance with the industrial standard for emergency 

lighting installation, TIS , including initial installation testing, 

periodic testing, and fault-condition testing. Experimental results show 

that the proposed system can accurately record the date, time, test 

duration, and test status for both pass and fail conditions, while reliably 

uploading the results to an online platform automatically. In addition, 

when a fault occurs in the normal power supply, the emergency luminaire 

can provide illumination according to the required operating conditions. 

These results demonstrate that the developed system is suitable for 

practical implementation in emergency lighting inspection and 

maintenance applications in buildings. 
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