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Abstract— Smart Cities is a domain of great interest in the 

modern society. The aim of a smart urban environment is to 

increase citizens‟ comfort and quality of life with minimum 

resources and power consumption and without affecting the 

natural environment. Street lighting is one of the main 

interests in such a smart environment. Conventional light 

pole are used only for light but we can use smart pole for 

various application. In this project we use smart pole for 

lightning, temperature and humidity monitoring, charging 

facility. Street lighting systems in areas with a low 

frequency of passers by are online most of the night without 

purpose.  
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I. INTRODUCTION 

A. Motivation 

Up till now there is no systems are actually in work that can 

help us to reducing the power that used by the street lights 

this is the major motivation. We will implementing this 

System using the solar panels. 

We are majoring the environmental parameters like 

temperature and humidity. The term “smart city” is a 

complex concept leading to multiple definitions, not always 

consistent. 

According to, a smart city has six characteristics: 

smart economy, smart mobility, smart environment, smart 

people, smart living and smart governance. This project will 

use the term smart city with refer to smart environment. 

Pervasive computing paradigm is used to describe smart 

environments.  

B. Problem Statement 

As per stated above there is lot of wastage of power is in the 

current street lighting systems on the street and for smart 

cities the smart poles also be there rather than the 

conventional poles. The conventional poles even don‟t 

shows the environmental conditions like temperature, 

humidity, etc. 

The conventional poles does not even sence any 

kind of gas leakage or it does not give any kind of alert. 

Now a days the cities are getting smart but these pole are 

still same like before there isn‟t any change in these pole. 

Even the maintenance of that poles are very high and so that 

it costs too much  

C. Objectives of Proposed Work 

The objective for this project is to design a smart lighting 

system which targets the energy saving and autonomous 

operation on economical affordable for the streets. Build an 

energy saving smart lighting system with integrated sensors 

and controllers. 

Design a smart lighting system with modular 

approach design, which makes the system scalability and 

expandability. Design a smart lighting system which 

compatibility and scalability with other commercial product 

and automation system, which might include more than 

lighting system.  

II. LITERATURE REVIEW 

A. Introduction 

Due to the rapid growth of industry and cities, the industry 

of street lighting systems has a fast development and is 

becoming complex. A new light control system is proposed 

which can overcome old systems drawbacks. The common 

drawbacks of most light control systems are uneasiness of 

handling and wastage of power. 

To reduce these weak points in operating light 

control system. We are using the PIR sensor so that it can 

detect the human and vehicle presence and according to that 

it adjust the intensity of the light and reduce the power 

consumption 

B. Literature Survey 

1) A Human Detection Method for Residential Smart 

Energy Systems Based on Zigbee RSSI Changes: 

BojanMrazovac, Milan Z. Bjelica,: -The paper presents 

a novel method for human detection that is applied to 

the automatic control of home appliances‟ power 

consumption. 

The method uses a wireless smart outlets network 

and changes of received signal strength indicator 

(RSSI) between stationary communication nodes (2.4 

GHz smart outlets). The main idea is to monitor the 

changes of RSSI which violate the established radio 

communication field between nodes inside a room, due 

to a human‟s presence.  

2) A Solution for Enabling Intelligent Street Lighting in 

Smart Cities: B. Mrazovac: In this paper we propose a 

novel concept for the street lighting automation, with 

the primary goal to decrease the level of light pollution 

and the electric energy waste. The concept enables the 

street lights, equipped for wireless communication, to 

be automatically switched on or off according to a 

presence of humans or moving vehicles. 

3) Coin Based Mobile Charger: Kathiresan:(2016): : The 

objective of this project is inserting the coin to charge 

your mobile phone in public places. People who are all 

using mobile phones in outside of home or office 

without charging condition, the coin based mobile 

phone charger is very useful to that person for using 

coin to charge that mobile.  

4) High performance for real portable charger through low 

power PV system: Yousif I Al Mashhadany 

:(2014):This paper purpose a novel design for solar 

powered charger for low power devices. The level of 

charging current is controllable and any residue power 

is saveable to the rechargeable battery.  

5) Smart Street Lighting System: 

ChetnaBadgaiyan:(2013): This paper has introduced a 
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intelligent street lighting system based on two type of 

sensors which are wireless sensor network (WSN) and 

pyroelectric infrared sensors (PIR). This paper also 

includes design of intelligent street light system using 

zigbee device. 

6) Design Of New Intelligent Street Light Control System 

June 2010:WU Yue ,SHI Changhong ,ZHANG 

Xianghong ,YANG Wei(China)-The method of time 

control and optical control and time optical control are 

in common used to control street lamp ,particularly in 

small and medium sized cities but due to the backward 

light control and administrative method the precision is 

bad and result of work is also poor  

7) Remote Control System Of High Efficiency And 

Intelligent Street Lighting Using A ZigBee Network Of 

Devices And Sensors 1jan2013:(Fabio leccese)-the 

proposed remote control system can optimize 

management and efficiency of street lighting system.it 

uses zigbee based wireless devices which enable more 

efficient street lamp system management thanks to an 

advanced interface and control architecture .it uses a 

sensor combination to control and guarantee the desired 

system parameters  

III. BLOCK DIAGRAM, CIRCUIT DIAGRAM AND DESCRIPTION 

In this block diagram we are connected differensensor for 

different purpose on a single conventional pole to make that 

pole advance smart pole. Here we are using pic micro 

controller because using the pic microcontroller is more 

efficient for these application.  

 
Fig. 1: Block Diagram of Smart solar light pole 

In the block diagram we are also connected the 

temperature sensor to know the surrounding temperature and 

that will be display on the LCD. Similarly the humidity 

sensor is also connected for sensing the humidity. With help 

of solar panel the battery is get charge during the day time 

and with these stored energy we can glow the led in the 

night time. And if in some cases the solar panel is not able 

to produce the electric energy then we can also use the AC 

supply to glow the LED in night time. 

We also using the LDR sensor which is light 

dependent resistor. These photoresistor is used to measure 

the light intensity. So that dependent on that intensity our 

light can glow with respect to the external natural light. So 

that when during the day time the external light is very 

bright and so that we can reduce the intensity of our light 

and in the night time the brightness of the light is increased. 

 The charging port are used for the charging 

purpose and that charging port is get activated when we 

insert the coin. Due to these charging port we can do some 

earning and we can donate that money to help the charity 

.PIR sensor are also used for the sensing any movement in 

surrounding at some range and if any movement is detected 

by the sensor then the LED turned ON. The gas sensor is 

used to sense the gases in surrounding. 

IV. FLOWCHART 

 
Fig. 2: Flow chart of working 

V. HARDWARE AND SOFTWARE USED IN THE SYSTEM 

A.  Hardware Implementation 

In this project we use the hard ware device which are 

implemented over here the required device and general 

information of that component is given below. 

1) MICROCONTROLLER PIC: 

 A PIC microcontroller has low power and high speed 

enhanced flash technology its support a complete static 

design and a wide operating voltage range from 2.0V to 

5.5V it also support operation in the industrial and extended 

temperature ranges. 

a) Features: 

 High-Performance RISC CPU 
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 Source code compatible with the PIC16 and PIC17 

instruction sets 

 USB V2.0 Compliant with up to 12 Mb/s at Full Speed 

 16-bit wide instructions, 8-bit wide data path 

 16 kBytes Flash Program Memory 

 2048 Byte RAM Data Memory 

 
Fig. 3: Microcontroller chip model 

B. LCD 

LCD (Liquid Crystal Display) screen is an electronic display 

module and find a wide range of applications. A 16x2 LCD 

display is very basic module and is very commonly used in 

various devices and circuits. These modules are preferred 

over seven segments and other multi segment LEDs. The 

reasons being: LCDs are economical; easily programmable; 

have no limitation of displaying special & even custom 

characters (unlike in seven segments), animations and so on. 

1) Features:  

 5 x 8 dots with cursor  

 + 5V power supply (Also available for + 3V) 

 1/16 duty cycle  

 B/L to be driven by pin 1, pin 2  

C. Temperature Sensor 

The LM35 series are precision integrated-circuit 

temperature devices with an output voltage linearly 

proportional to the Centigrade temperature. The LM35 

device has an advantage over linear temperature sensors 

calibrated in Kelvin, as the user is not required to subtract a 

large constant voltage from the output to obtain convenient 

Centigrade scaling.  

1) Features:  

 Linear + 10-mV/°C Scale Factor  

 0.5°C Ensured Accuracy (at 25°C)  

 Rated for Full 55°C to 150°C Range  

 Suitable for Remote Applications  

 Operates from 4 V to 30 V  

D. LDR 

The cadmium sulphide (CdS) or light dependent resistor 

(LDR) whose resistance is inversely dependent on the 

amount of light falling on it, is known by many names 

including the photo resistor, photoresistor, photoconductor, 

photoconductive cell, or simply the photocell. A typical 

structure for a photoresistor uses an active semiconductor 

layer that is deposited on an insulating substrate. The 

semiconductor is normally lightly doped to enable it to have 

the required level of conductivity  

 
Fig. 4: LDR sensor 

 

E. PIR Sensor 

PIR sensors allow you to sense motion, almost always used 

to detect whether a human has moved in or out of the 

sensors range. They are small, inexpensive, low-power, easy 

to use and don't wear out. For that reason they are 

commonly found in appliances and gadgets used in homes 

or businesses. They are often referred to as PIR, "Passive 

Infrared", "Pyro electric", or "IR motion" sensors. PIRs are 

basically made of a pyro electric sensor 

(http://adafru.it/aKh) (which you can see above as the round 

metal can with a rectangular crystal in the centre), which can 

detect levels of infrared radiation 

 
Fig. 5: PIR sensor 

1) Feature: 

 Voltage: 5V – 20V 

 Power Consumption: 65mA 

 TTL output: 3.3V, 0V 

 Delay time: Adjustable (.3->5min) 

 Lock time: 0.2 sec 

F. GAS SESOR 

Sensitive material of MQ6 gas sensor is SnO2, which with 

lower conductivity in clean air. When the target flammable 

gas exist, the sensor‟s conductivity gets higher along with 

the gas concentration rising. Users can convert the change of 

conductivity to correspond output signal of gas 

concentration through a simple circuit MQ-6gas sensor can 

detect kinds of flammable gases, especially has high 

sensitivity to LPG (propane 

1)  Features: 

 Good sensitivity to Combustible gas in wide range 

 High sensitivity to Propane, Butane and LPG 

 It has good sensitivity to flammable gas(especially 

propane ) in wide range, 

 Long lifespan 

http://www.engineersgarage.com/content/seven-segment-display
http://www.engineersgarage.com/content/led
http://www.engineersgarage.com/microcontroller/8051projects/create-custom-characters-LCD-AT89C51
http://www.engineersgarage.com/microcontroller/8051projects/create-custom-characters-LCD-AT89C51
http://www.engineersgarage.com/microcontroller/8051projects/display-custom-animations-LCD-AT89C51
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Fig. 7: PIR sensor 

G. Humidity Sensor 

Humidity is the presence of water in air. The amount of 

water vapor in air can affect human comfort as well as many 

manufacturing processes in industries. The presence of 

water vapor also influences various physical, chemical, and 

biological processes. Humidity measurement in industries is 

critical because it may affect the business cost of the product 

and the health and safety of the personnel. Hence, humidity 

sensing is very important, especially in the control systems 

for industrial processes and human comfort. 

H. Metal Sensor 

Metal detectors work on the principle of transmitting a 

magnetic field and analyzing a return signal from the target 

and environment. The transmitted magnetic field varies in 

time, usually at rates of fairly high-pitched audio signals. 

The magnetic transmitter is in the form of a transmit coil 

with a varying electric current flowing through it produced 

by transmit electronics.  

1) Feature: 

 M18 DC Proximity Sensor Inductive PNP/NO 

 Type Non Flush 

 Sensing Distance(mm) 8 

 Supply Voltage 5 to 30 VDC 

I. MP LAB Software 

MPLAB is a proprietary freeware integrated development 

environment for the development of embedded applications 

on PIC and dsPICmicrocontrollers, and is developed by 

Microchip Technology MPLAB X is the latest edition of 

MPLAB, and is developed on the NetBeans platform. 

MPLAB and MPLAB X support project management, code 

editing, debugging and programming of Microchip 8-bit, 16-

bit, and 32-bit PIC microcontrollers.  

J. KICAD SOFTWARE 

KiCad is an open-source software tool for the creation of 

electronic schematic diagrams and PCB artwork. Beneath its 

singular surface, KiCad incorporates an elegant ensemble of 

the following stand-alone software tools: KiCad can be 

considered mature enough to be used for the successful 

development and maintenance of complex electronic 

boards.It does not present any board-size limitation and it 

can easily handle up to 32 copper layers, up to 14 technical 

layers and up to 4 auxiliary layers.  

 KiCad can be considered mature enough to be used for 

the successful development 

 Maintenance of complex electronic boards. 

 Easy to use for beginner. 

 It is mainly used for EDA(electronic design 

automation) 

 It convert electronic design to PCB layout  

VI. IMPLEMENTED CIRCUIT DESIGN ON KICAD 

 
Fig. 8: circuit diagram of project 

VII. ADVANTAGES, DISADVANTAGES AND APPLICATIONS 

A. Advantages 

 Complete elimination of manpower. 

 Reduced energy costs 

 Reduced maintenance cost 

 Higher community satisfaction 

B. Disadvantages 

Chances of theft of solar panel in case of rural areas so some 

security aspects are there. High initial cost. 

C. Applications 

 Street lights  

 Railways 

 Bus  

 Private apartments 

 Industries  

 College campus  

VIII. DISCUSSION AND FUTURE SCOPE 

A. Discussion 

This project of „SMART STREET LIGHT SYSTEM WITH 

ENERGY SAVING FUNCTION‟ is a cost effective, 

practical, ecofriendly and the safest way to save energy. It 

clearly tackles the two problems that world is facing today, 

saving of energy and also disposal of incandescent lamps, 

very efficiently. According to statistical data we can save 

more electrical energy that is now consumed by the 

highways.  

B. Future Scope 

1) We can also implement the things which is based on 

digital image processing .such as detecting the motion 

of the man animal and vehicle using real time image 

processing 

2) Then at the solar side the panel is rotating with the 

movement of sun the motor is kept at the base of solar 

panel. 

https://en.wikipedia.org/wiki/Integrated_development_environment
https://en.wikipedia.org/wiki/Integrated_development_environment
https://en.wikipedia.org/wiki/Embedded_system
https://en.wikipedia.org/wiki/PIC_Microcontroller
https://en.wikipedia.org/wiki/PIC_microcontroller#PIC24_and_dsPIC_16-bit_microcontrollers
https://en.wikipedia.org/wiki/PIC_microcontroller#PIC24_and_dsPIC_16-bit_microcontrollers
https://en.wikipedia.org/wiki/Microchip_Technology
https://en.wikipedia.org/wiki/NetBeans
https://www.pcbcart.com/article/content/checklist.html
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3) We can disting wish different coins for coin base 

mobile charging but to do so we have to do image 

processing this future implementation we can do. 
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