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Abstract—When it comes to metropolitan cities the night also 

plays an important role and the consumption of power the street 

lights is of 8-10% of the total consumption. The operating of this 

streetlight plays an important role, manual operation is one the 

most common operation used. In our proposed system we 

introduced automatic street lightening based on the intensity of 

sunlight.In addition to solar panels, we also used piezoelectric 

sensors for the generation of electricity. The piezoelectric 

sensors convert the pressure produced by the movement of the 

presence on the road into electrical energy. In this way, power 

can be consumed and safety measures can be taken in road 

ways. In addition to that we introduced the fault detection. 

 

Keywords—IOT, Smart Street light, Fault Detection, Wi-Fi 

Module, Arduino Uno 

I. INTRODUCTION  

In past days, we have been using the street lights. Those 

street lights need man power and they have to operate 

manually from time to time. As if the operating person was 

late for duty, then the lights will glow continuously up to 

morning, this leads to the wastage of electricity[1]. In past 

days, if there is any fault in the street lights, it will be known 

only if and only if when the technician checks it manually. If 

incase of any delay in the process of technical check, it may 

lead to accidents.so, in order to overcome this problem, an iot 

based street light system has been introduced. 

In present days, we are using iot based system. The operation 

of this iot system is based on timers. [2-5]These timers are 

Designed to ON and OFF at particular timings (e.g., 10pm- 

6am). But there are some limitations with this system when 

there are variations in between the sunrise and  

sunset (seasonal and climatical changes). Hence, a new IOT 

 based system has to be introduced. 

In our proposed system, we have used LDR sensor to detect 

the presence of sunlight. [6-10]By this, we can overcome the 

above discussed problems. In this system, we have also used 

IR sensor. Whenever there is a movement of 

vehicle/pedestrian, then the system is in active mode i.e, it 

glows brightly; else it is in dim position. If there is any failure 

in the street light, the circuit makes use of the Wi-Fi module. 

[11-20]WIFI module sends the particular street light 

information to the control room. This will be very easier to 

spot the fault light and can resolve this issue at earliest. 

In winter and rainy season, there is no chance for adequate 

sunlight for charging the solar panels. So, we are alternatively 

using the piezo electric sensors and rotating speed breakers to 

generate the electricity.  

 

II. OBJECTIVE 

The main objective of this project is to save the electricity. 

Now a days, there are many issues regarding the electricity in 

rural areas.  Since the power consumption is high in 

metropolitan cities and industries, there is no efficient 

electricity to provide in the rural areas. At present, electricity 

is generating by using the water. Since there is no sufficient 

amount of water, we are unable to meet the electricity needs 

of all the people. We have an enormous amount of water in 

oceans, but this salt water is unfit for generation of the 

electricity. So, we are opting for non-renewable sources like 

solar energy and also from hardware sources like 

piezoelectric sensors and rotating speed breakers. By doing 

these, we can provide electricity to the rural areas too, since 

we are generating electricity from non-renewable sources. By 

the idea of our project, we can also save the power 

consumption. So that we can make our country a developed 

country by providing electricity to each and every region. 

The main objectives of this project are: 

➢ To avoid unnecessary Waste of light. 

➢  Provide efficient, automatic, and smart lighting 

system. 

➢ Totally based on Renewable energy sources.  

➢ Longer life expectancy. 

➢  Energy Saving. 

Problem statement 

Statement 1: Street lights are ON even when there is          

enough light in the surrounding      environment 

Statement 2: Street lights are ON in the absence of any 

vehicles or pedestrians. 

Statement 3: There is NO light failure detection 
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III. METHODOLOGY OF IOT BASED STREET LIGHT 

AUTO INTENSITY CONTROL 

Four main parts has been discussed under this topic. They 

are: 

• Design architecture 

• Hardware specifications 

• Software development 

• IOT based control 

A. Design Architecture: 

 

 
Figure 1: Hard ware model connections 

 

B. Hardware specifications: 

The components used in designing solar based streetlight 

with auto intensity control and fault detection are listed 

below: 
S.No Components Specifications 

1 Solar panel 10Watt, 12Volts 

2 Light dependent resistor sensor 100Ω in sunlight, 
10MΩ in absolute 

darkness 

3 Infrared sensor up to 20CM  

4 Arduino Uno  ATmega328P 

5 Wi-Fi module ESP8266 

6 Light emitting diode  0.2V 

7 Piezo electric sensors Up to 13V 

8 Lcd display 2×16 line display 

9 Battery 12V 

10 Bypass Diode        -- 

11 Rotating speed breaker Up to 5V 

C. Software development: 

 

 
 

Figure 2: simulation diagram using proteus software 

The Arduino Integrated Development Environment - or 

Arduino Software (IDE) - contains a text editor for writing 

code, a message area, a text console, a toolbar with buttons 

for common functions and a series of menus. It connects to 

the Arduino hardware to upload programs and communicate 

with them. 

Programs written using Arduino Software (IDE) are called 

sketches. These sketches are written in the text editor and are 

saved with the file extension (.ino). The editor has features 

for cutting/pasting and for searching/replacing text.  

The message area gives feedback while saving and exporting 

and also displays errors. The console displays text output by 

the Arduino Software (IDE), including complete error 

messages and other information.  

The bottom right hand corner of the window displays the 

configured board and serial port. The toolbar buttons allow 

you to verify and upload programs, create, open, and save 

sketches, and open the serial monitor. 

D. IOT based control: 

 
Figure 3: flow chart of iot based street light 

 

Fig 3 shows, if there is presence of the vehicle/ pedestrian in 

the night time, then the IR sensor will be activated and the 

respective led lamp will glow with high intensity by 

obtaining the power from the battery and it also checks the 

status of the IR and LDR sensors. After the vehicle/pedestrian 

left the street light, the LEDs again goes to the dim state. This 

scenario does not happen in day time, because our main idea 

of the proposed system is for night time, in order to reduce 

power consumption. 

 

Here we are dimming of the lights to increase the lifetime of 

the LEDs.If the lights are continuously on and off, then there 

will be an effect towards the life time of the LEDs. Led use 

less power when compared to other lights. So, we are using 

LED lights to reduce the power consumption. 

 

IV. WORKING OF PROPOSED SYSTEM 

During day time. Solar panels use sunlight as a source of 

energy to generate direct current electricity and before storing 

it in a battery we have to convert the generated DC signal to 
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AC. The sensors such as LDR and IR are connected to 

Arduino Uno. 

 

LDR sensor is used to detect the light source. If the 

surrounding environment is dark then. LDR resistance is very 

large. When it is under bright light. its resistance is low. A 

circuit that makes use of this change in resistance at different 

light conditions is able to switch the lights on and off 

automatically during night and day time respectively. 

 

Whenever a vehicle /pedestrian/animal movement takes place 

on the road then the IR sensor detects that movement which 

in turn results, increase in intensity of street light. If there is 

no vehicle movement then the intensity of light decreases 

automatically. The street lights will be turned off 

automatically when there is a sunlight.  

 

If there is a failure in street lights then by using Wi-Fi module 

a message will be sent to control room regarding the failure, 

which helps in fast replacement of defected street Lights, 

which in turn reduces accidents. We are also using 

piezoelectric sensors and rotating speed breaker to generate 

electricity. • When there are turning/ blind spot IR sensors 

detect the movement and indicates the signal (red light) to the 

opposite vehicle 

V. RESULT 

At the day time, the light will be in off position. When the 

sunlight is decreasing the level of intensity of light 

increases, whenever there is a moment of vehicle/pedestrian 

in the range of 15-20mts the IR sensor detects the moment 

of vehicle/pedestrian and the light will become bright. 

Before that the light will be in dim position. Whenever there 

is a light failure the LDR sensor will detect it and the 

message will be sent to the control room through WI-FI 

module. 

Hence an enormous amount of energy can be saved by using 

renewable resources controlling the intensity of LED's 

without effecting the lifetime of LED's. and by Remote 

monitoring helps in detecting the failure of light which 

reduces the manpower. Furthermore, the solar based 

streetlight system provides better illumination, optimum 

usage of electricity with reducing operational and 

maintenance cost after installation compared to sodium 

lamps. 

By implementing this project in real time. we can save a lot 

of energy which will be useful for future generation. We are 

also using input sources as piezoelectric sensors and rotating 

speed breakers. 

 

 
Figure 4: prototype of hardware connections 

 

A. HARDWARE RESULT ANALYSIS IN DIFFERENT 

CONDITIONS 

 
Table 1: tabular form for hardware result analysis in different 

conditions 

 

By looking into the above table 1 we can analyze the signal 

light conditions when the vehicle approaches different 

sensors. When the vehicle is at IR1 the G1, G2, R1, R2 glows 

with green light. When the vehicle is at IR2 the G1, G2 glows 

with green light and the R1, R2 will glow with red light 

giving the signal to the opposite vehicles. When the vehicle is 

at IR3 the G1, G2 will glow with red light and R1, R2 glows 

with green light. Here the green light indicates there is no 

vehicle in the opposite and the red light indicates there is a 

vehicle in the opposite direction and you have to slowdown. 
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Table 2: tabular form shows the behavior of LEDs 

 

From the above table 2, we can come to know that the LEDs 

will be in totally OFF position in the day time. When the 

intensity of natural light decreases the LEDs will be in Dim 

position when the vehicle approaches the respective IR sensor 

the LED connected to the IR sensor will glow brightly and 

after the vehicle leaves the LEDs will go back to dim 

position. When the vehicle is at IR1 the LED1, LED3 will be 

in ON position and LED2, LED4 will be in OFF position. 

When the vehicle is at IR2 the LED2, LED3 will be in ON 

position remaining will be in OFF position. Similarly, when 

the vehicle is at IR3 the LED3, LED4 will be in ON position. 

At the speed breaker the LED3 will be in ON position 

continuously till morning.  

 
B. MOBILE APPLICATION RESULTS  USING 

THINGSVIEW APPLICATION 

 
Figure 5: mobile application view UNDER FAULT condition 

 

Figure 5 shows whenever there is a fault in street light the 

Wi-Fi module send message to the mobile app. If there is a 

fault in light it will show 0.0 in graph or else it will show 1.0 

which indicates NO fault 

 
Figure 6:  mobile application view when there is NO fault 

 

Figure 6 shows whenever there is a fault in street light the 

Wi-Fi module send message to the mobile app. If there is a 

fault in light it will show 0.0 in graph or else it will show 1.0 

which indicates NO fault 

 

VI. CONCLUSION AND FUTURE SCOPE 

Hence, an enormous amount of solar energy is utilised to 

generate electricity in our project. We can save this energy to 

our future generations. We can use the energy generated by 

the piezo electric sensors and rotating speed breakers to 

domestic purposes. Remote monitoring helps to find the 

defected street light and it helps to reduce the manpower. By 

using the dimming effect, we can save power when compared 

with the previous system, if we are able to implement our 

project in real-time, we can save a lot of energy and can also 

generate a huge amount of electricity from various 

techniques. 

 

By using this smart project, we can also detect the speed of 

the vehicles and by image processing, we can also recognise 

the number plates of the vehicle. In addition to these, Li-Fi 

technology can be implemented to this project. By using Li-

Fi technology, two-way communication between the vehicles 

can be achieved. In this two-way communication, the 

information will be sent to the other vehicles through the 

headlights of the vehicle. If there are any obstacles happened 

in the road, then this information will be communicated to the 

vehicles through the street lights to the headlights of the 

vehicles and this information can be displayed in lcd screen 

or through voice message 
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