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Abstract

Aiming at the problems of traditional manual management of urban street lights, such as high energy
consumption, low operation and maintenance efficiency, lag in fault response, and difficulty in adapt-
ing to the needs of urbanization development, this paper designed a low-cost street light automatic
control system based on photoelectric sensors and relay control. The system adopts a “central substa-
tion” two-level distributed architecture, integrating telemetry, remote signaling, remote control, and
remote adjustment functions. It can collect power supply and lighting circuit parameters in real time,
monitor equipment status, and remotely adjust key parameters so as to achieve fine control of lighting
in multiple scenes such as roads and landscapes. The light control circuit uses an MG44 cadmium sul-
fide photoresistor and a 555 time base circuit to form a hysteresis comparator to complete the adaptive
control of “lights on at dark and lights off at dawn”; the control execution adopts a relay-contactor com-
bination scheme, taking into account operational safety and low power consumption. The system struc-
ture is simple and easy to implement, which is suitable for the new construction and old transformation
of street lamps in small and medium-sized cities, and provides technical support for the intelligent
transformation of the street lamp system and the modernization of municipal infrastructure.
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Figure 1. Light-controlled street light circuit diagram
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Figure 2. Relay control contactor diagram
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Table 2. System performance test results
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