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Abstract— This paper aims at designing and executing the 

advanced development in embedded system for energy 

saving of street lights. Nowadays, human have become too 

busy and are unable to find time even to switch off the lights 

wherever not necessary. The present system is like the lights 

are switched on in the evening and they are switched off next 

day in the morning. This paper gives the best solution for 

electrical power wastage. Also the human effort required is 

minimised. The paper basically uses two sensors namely 

LDR (Light Dependent Resistor) and the IR (Infrared) 

sensor; the LDR will be used to detect whether it is the day 

or night time and IR sensor will help in finding if the object 

is present or not. The Raspberry Pi will act as brain to control 

this system which uses Python programming language. This 

system is successfully implemented as prototype system. 
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I. INTRODUCTION 

For designing any new system for the streetlight that does 

not consume huge amount of electricity and provides 

sufficient light for large area is a big challenge for every 

engineer. An important component of power consumption 

worldwide is street lighting. India is no different. [1] Global 

trends in street lighting show that 18-38% of the total energy 

bill goes towards street lighting and therefore this is one 

domain that needs major attention if we look at improving 

efficiency of power consumption with an objective of saving 

energy. 

In most cities, the street lights are installed and 

maintained by municipalities. Very often, one notices that 

the street lights stay on well past sunrise. This is because the 

lights are switched off based on a pre-decided time rather 

than lighting needs, which vary based on season and 

location of the city. There is a need for devising a well 

thought out way to prevent wastage of electricity.  

Manual control is prone to errors and leads to 

energy wastages and manually dimming during mid night is 

impractical. Also dynamically tracking the light level is 

manually impractical and the current trend is automation for 

controlling the street lights [2]. There are various controlling 

methods such as design of CPLD based solar power saving 

system for street lights and automatic traffic control [1], 

design and fabrication of automatic street lights [3], 

automatic street light intensity and road safety module using 

embedded system [4], automatic street light control system 

[5], Intelligent street light system using GSM [6], energy 

consumption and saving solutions based on intelligent street 

lighting control system [7]. 

In this paper two kinds of sensor will be used light 

dependent resistor (LDR) and IR (Infrared) sensor. The 

LDR will basically check if it is day or night which will be 

used to activate the ON/OFF switch. This switch will help in 

turning ON/OFF the street lights. The IR sensor will 

basically help in determining any movement in the area and 

then in the required condition help in activating the street 

lights. If the LDR detects it is night and also the IR sensor 

senses some object at the same time then the street lights 

become activated else they remain switched off. The IR 

sensor will be placed along the road side and will be 

controlled using the microcomputer Raspberry Pi. If any 

object crosses the IR sensor particular light will be ON 

automatically. This will form the basic principle for the 

automation of street lights in any place.  

The block diagram of street light system is shown 

in Fig. 1. The block diagram consists of microcomputer, 

LDR, IR sensor and LEDs. By using LDR we can operate 

the lights i.e. when light is available the LED will be OFF 

and when light is not available (dark) LED will be turned 

ON which  means that LDR is directly proportional to light. 

When light falls on LDR it sends the signal to the 

Raspberry Pi to turn off the light and this switches of the 

light even if the IR sensor has high output. The IR sensor 

will be basically used to turn ON and OFF the lights 

according to the presence of the objects during the night 

time. All the commands from the LDR and IR sensor will be 

sent to Raspberry Pi and the normal function will occur 

depending on the signals received from the sensor. 

 
Fig. 1: Block Diagram for automatic street lights 

IR sensor draws 5v from pi and LDR requires 

about 9 V and  a single LDR is used as master sensor for a 

number of street lights in an area eliminating the need for 

large number of LDR sensors hence it is cost effective. The 

sensor gives an output voltage of 3.3 V which is supplied to 

the Raspberry pi.  

II. MATERIALS REQUIRED 

A. Light Dependent Resistor (LDR) 

The theoretical concept of the light sensor lies behind, 

which is used in this circuit as a darkness detector. When the 

LDR detect light its resistance will get decreased, thus if it 

detects darkness its resistance will increase. The LDR is a 

resistor as shown in Fig. 2.  

When light falls i.e. when the photons fall on the 

device, the electrons in the valence band of the 

semiconductor material are excited to the conduction band. 

These photons in the incident light should have energy 
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greater than the band gap of the semiconductor material to 

make the electrons jump from the valence band to the 

conduction band. Hence when light having enough energy 

strikes on the device, more and more electrons are excited to 

the conduction band which results in large number of charge 

carriers. 

 
Fig. 2: Construction of LDR 

The result of this process is more and more current 

starts flowing through the device when the circuit is closed 

and hence it is said that the resistance of the device has been 

decreased. The circuit diagram is shown in Fig. 3. 

 
Fig. 3: LDR Circuit Symbol 

LDR’s are light dependent devices whose 

resistance is decreased when light falls on them and that is 

increased in the dark. When a light dependent resistor is 

kept in dark, its resistance is very high. This resistance is 

called as dark resistance. Figure below shows resistance vs. 

illumination curve for a particular LDR. Photocells or 

LDR’s are non linear devices. 

 
Fig. 4: Graph depicting illumination during various 

conditions  

B. IR (Infrared) Sensor 

Infrared technology addresses a wide variety of wireless 

applications. The main areas are sensing and remote 

controls. In the electromagnetic spectrum, the infrared 

portion is divided into three regions: near infrared region, 

mid infrared region and far infrared region. 

The frequency range of infrared is higher than 

microwave and lesser than visible light. An infrared sensor 

emits and/or detects infrared radiation to sense its 

surroundings. The working of any Infrared sensor is 

governed by three laws: Planck’s Radiation law, Stephen – 

Boltzmann law and Wien’s Displacement law. 

The basic concept of an Infrared Sensor which is 

used as Obstacle detector is to transmit an infrared signal, 

this infrared signal bounces from the surface of an object 

and the signal is received at the infrared receiver. Infrared 

sensors can be passive or active. Passive infrared sensors are 

basically Infrared detectors. Active infrared sensors consist 

of two elements: infrared source and infrared detector.  

When operated at a supply of 5V, the IR 

transmitter consumes about 3 to 5 mA of current. The most 

commonly used modulation is OOK (ON – OFF – 

KEYING) modulation. An IR sensor consists of an IR LED 

and an IR Photodiode; together they are called as Photo – 

Coupler or Opto – Coupler. The basic principle working of 

IR sensor is shown in Fig. 5. 

 
Fig. 5: Principle of IR sensor  

C. Raspberry Pi 

The Raspberry Pi which is a microcomputer has extensive 

features at a lower cost. It has 17 GPIO (General Purpose 

Input Output) pins which give out 3.3V. The device uses the 

ARM processor which does most of the hard work in order 

to run the Raspberry Pi. ARM processors can be thought of 

as the brains of the device. 

 
Fig. 6: Raspberry Pi 3 B+ Model 

The Raspberry Pi is connected to PC via software 

called PUTTY. The PUTTY establishes the connection and 

helps to enter into the Kernel Shell and program the 

Raspberry pi. The coding of Raspberry Pi is done using 

Python programming language. PuTTY allows you to 

communicate to Raspberry Pi directly. 

III. CIRCUIT DESIGN 

The inputs in the streets lighting system are LDR and IR 

sensors, after dusk the light sensor will activate the system, 

to be ready to detect any object by IR sensors, on the road to 

turn ON the streetlights. 

http://www.electrical4u.com/mobility-of-charge-carrier/
http://www.electrical4u.com/mobility-of-charge-carrier/
http://www.electrical4u.com/electric-current-and-theory-of-electricity/
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Fig. 7: LDR Circuit 

The LDR and RV1 form one arm of the bridge, and 

R1-R2 form the other arm. These arms can actually be 

regarded as potential dividers, with the R1-R2 arm applying 

a fixed half-supply voltage to the non-inverting input of the 

op-amp, and with the LDR-RV1 divider applying a light 

dependent variable voltage to the inverting terminal of the 

op-amp. 

In use, RV1 is adjusted so that the LDR-RV1 

voltage rises fractionally above that of R1-R2 as the light 

intensity rises to the desired trigger level, and under this 

condition the op-amp output switches to negative saturation 

when the light intensity falls below this level, the op-amp 

output switches to positive saturation. 

The idea to save the energy, where the system have 

been designed to light ON the lamp in the night only and 

only if there is any object passing through the street. Except 

to that the light will be OFF. 

The description of the connection to the Raspberry 

Pi is done as follows: 

1) The output of the LDR circuit in Fig. 7 will be 

connected to the Raspberry Pi 

2) The IR sensor output will also be connected to the 

Raspberry Pi  

3) The Raspberry Pi GPIO pin will be connected to the 

street lights i.e. LEDs  

4) Pin 2 of the Raspberry Pi will supply the voltage to the 

devices and Pin 6 will act as ground (0 V) for the 

circuit. 

IV. RESULTS AND DISCUSSION 

The project was aimed at reducing the power wastage due to 

human errors in switching ON and OFF the street lights. 

When used with extremely low-power-consuming but high 

on luminosity LED bulbs, the potential power saved from 

grid-based supply is significant. With volume production, 

the per capita cost of both the solar panel and LED bulb will 

come down further, making the adoption even more viable. 

In this project the first thing to do, is to prepare the 

inputs and outputs of the system to control the lights of the 

street. The prototype as shown in Fig. 8 has been 

implemented and works as expected and will prove to be 

very useful and will fulfill all the present constraints if 

implemented on a large scale. 

 
Fig. 8: Prototype Design for Automatic Street Light 

Fig. 8 shows the street light system, from the figure 

it can be seen that, all lighting column are OFF, because 

there is no any object passes through the street, and its 

daytime. 

The Raspberry Pi controls each lighting column 

alone. When an object passes in front of the IR sensor the 

respective light connected to it turns ON automatically and 

then switches OFF with some amount of delay provided it is 

night time. This system saves the unnecessary wastage of 

energy and also reduces the human interference in switching 

ON/OFF the street lights. 

V. CONCLUSION 

This paper elaborates the design and construction of 

automatic street control system circuit. Circuit works 

properly to turn the street lights ON/OFF. The paper also 

has provided a efficient way in saving the energy of the 

street lights. The entire functioning of the circuit depends 

upon the LDR (Light Dependent Resistor) and the IR 

(Infrared) Sensor. If the two conditions are satisfied then the 

circuit will do the desired work according to specific 

program. Each sensor controls the ON or OFF lighting 

column. The street lights have been successfully controlled 

using the Raspberry Pi. This system also need not have a 

specific time when the light should turn ON, all happens 

with the help of the sunlight intensity falling on the LDR. A 

single LDR signal can help to control more than one street 

light. With commands from the Raspberry Pi the lights will 

be ON in the places of the movement when it is dark. The 

system can be used in places such as highways, long 

roadways between the cities, places where there is not much 

human or car movement during the night and especially in 

villages the system can be beneficial. 
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