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Abstract
Lightening the outdoor, consumes a significant amount of energy 
on the highways. During the nights all the lights remain ON for the 
vehicles, but when there is no vehicle movement there will be a lot 
of energy wasted. So, to address outdoor lightening issue the best 
approach is the smart control of public lighting. For achieving an 
energy efficient system smart lighting uses electronically intensity 
controlled Light Emitting Diode (LED). This project explains the 
circuit that switches the street lights ON when there is a vehicle 
movement and OFF after a fixed time. The hardware section 
includes the Arduino Galileo Gen2 from Intel, LED, PIR sensor 
and LDR sensor.
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I. Introduction
Smart street light system plays a vital role in the reduction of 
energy consumption. As the energy resources are getting degraded 
day by day saving of this energy is very important. If these natural 
resources are not saved our next generation may face lot of 
problems. In this project street lights are designed in such a way 
that it automatically switches ON and OFF based on the Light 
Dependent Resistor (LDR) sensor. The LDR sensor also controls 
the intensity of light automatically based on the movement of 
vehicle it dims and brightens. The movement of vehicle is detected 
by the Passive Infrared (PIR) sensor.
The proposed system uses the latest technology LED lamps 
instead of general lamps. The LED technology is preferred over 
the other lamps because an LED lamp saves the energy due to the 
high current luminous and maintenance cost is low, life of LED 
is long etc. The lamps that we use presently are based on gas 
discharge. Thus, the intensity of these lamps is not controllable. 
This system ensures to provide right amount of light where and 
when needed.

II. System Overview
The proposed system consists of Arduino Galileo Gen2 from Intel, 
LED, PIR sensor and LDR sensor. 
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Fig. 1: Block Diagram

III. Hardware System Components

A. Arduino Galileo Gen2
There are different types of embedded processors hardware boards 
among them the most famous are Raspberry pi, Arduino Galileo. 
The devices like Raspberry pi are designed in such a way that they 
are integrated with things like RAM, unlimited storage, Ethernet 
but the only thing is that device doesn’t have the analog – to - 
digital converter , because of this analog sensors would not work 
on Raspberry pi board.
On other side Arduino Galileo Gen2 board based on the Intel Quark 
SOCX1000 is a 32 – bit Intel Pentium processor, operating at speed 
up to 400MHz and it supports analog sensors. In this project we 
used a new version of arduino i.e. Arduino Galileo Gen2 board 
which is integrated. The board is integrated with Ethernet, micro 
SD slot, 20 digital input/output pins out of which 6 can be used 
as PWM outputs and 6 as analog inputs. It operates at a voltage 
of 3.3V or 5V.

Fig. 2: Intel Galileo Gen2 Board

B. PIR Sensor
PIR Sensor stands for Passive Infrared Rays. Infrared rays (IR) 
will be radiated by any object in this world and PIR sensor will 
sense these rays for the detection of vehicles. Most PIR sensor will 
have 3 – pins i.e. ground, power and signal. Power required is 5V. 
Applications are lift lobby, shopping malls and parking areas.

Fig. 3: PIR Sensor
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C. LDR Sensor
LDR stands for Light Dependent resistor. When light falls on them 
the resistance is decreased and increased in the dark. It works on 
the principle of photo conductivity. The working principle of LDR 
is when there is no light then resistance of the LDR goes high 
and the zero volts will be applied to the base of a transistor. Due 
to this transistor will be OFF. As the intensity of light increases 
then the resistance of the LDR starts decreasing and this makes 
the transistor ON. In this project we used LM393 LDR and it 
operates at a voltage of 3.3 – 5V. 

Fig. 4: LDR Sensor

D. LED
LED stands for Light Emitting Diode. In LED’s electrical energy 
is converted to optical energy. In present days they are most widely 
used because of low power consumption. The ON/OFF of an 
LED is quick and the life time of a light emitting diode is long. 
The efficiency of a light emitting diode is nearly 80% whereas 
for the traditional lamps it’s about 20% and remaining 80% is 
radiated as heat.

Fig. 5: LED

IV. Flow Chart

Fig. 6: Flow Chart of the system

IV. Advantages
Energy Saving1. 
Less Expensive and long life2. 
Simple Design3. 

V. Future Work
To detect the average speed of the traffic, the system can be 
implemented with the traffic speed sensor by dimming the street 
lights.

VI. Results

Fig. 7: LED Glow when there is Vehicle Movement 
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Fig. 8: LED doesn’t Glow when there is no Vehicle Movement 

Fig. 9: Serial Monitor Output

VII. Conclusion
Smart street lightening system is eco - friendly and the best way 
to save the energy. It clearly handles two problems that we are 
facing today, it ensures reduction in energy and also discarding 
of traditional lamps. Implementation of this system can prevent 
unnecessary lighting by dim and brightens whenever it is 
necessary and can save 40% of energy that is now consumed by 
the highways. 
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