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Study on the Development of LED streetlight control system using
GPS satellite communication and Arduino
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Abstract A streetlight control system was developed using information technology and LED lights for efficient
management and energy savings. The proposed system can control the power usage of an LED streetlight luminaire
using GPS satellite communication and an Arduino with a built-in microprocessor. A control circuit was designed to
control the current using GPS, a control unit, transistor, resistor, and constant-current supply circuit. The circuit was
validated through experiments with normal operation. Using GPS, the control system extracts accurate time and
location information according to the season, and it controls the current supplied to the LED streetlight according to
the extracted time. Power consumption was reduced by more than 11%. The control system could reduce accidents
caused by conventional lighting systems used to save energy, and it could improve the inefficient management of
energy by preserving constant brightness of a streetlight at times and in areas that have less traffic.
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Fig. 2. Proposed LED street light control system
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Fig. 3. Structure of GPS Receiver Module
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Fig. 4. Structure of Received NMEA Sentence
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Table 1. Information of $GPGGA Data

Contents Explanation Remarks
$GPGGA GGA Sentence GP(Sign of Disticntion)
Current Time GMT
072838.000 07 : 28 : 38 KST : GMT+9
3508.7959 35.087959 Latitude
. North Latitude(N)South
N North Latitude Latitude(S)
12902.2005 12.9022005 Longitude
. East Longitude(E)
E East Longitude West Longitude(W)
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Fig. 6. Current Control Circuit using Transistor and Resistor
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Table 2. LED streetlight state according to control stage

Lisgtzing Corf)s(l)lx;rtion Current
1 stage 96.20 W 4.028A
2 stage 84.59 W 3.573A
3 stage 72.86 W 3.094A
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Table 3. Compare proposed lighting system with
conventional lighting system

Lighting Power Lighting-u Total
. K Power
state Consumption p time .
Consumption
All Time 96.20 W 10hx30 28.86kWh
Lighting
1 stage 96.20 W 4hx30
2 stage 84.59 W 3hx30 25.71kWh
3 stage 72.86 W 3hx30
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