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Abstract— Conventional street lighting systems in areas 

with a low frequency of passersby are on in the night 

without purpose. The consequence of this is that a large 

amount of power will be wasted. With the broad availability 

of modern technology like light-emitting diode lamps and 

everywhere available wireless internet connection, fast 

reacting, reliably operating, and power-conserving street 

lighting systems can be realized. The purpose of this work is 

to describe the Intelligent Street Lighting (ISL) system, a 

first approach to accomplish the demand for flexible public 

lighting systems. Monitoring of street lights and controlling 

is very much important in developing country to reduce the 

power consumption hence this paper presents a street light 

control system which combines various technologies like a 

photosensitive detector (LDR), infrared photoelectric 

control, Light Emitting Diodes (LED), power transistors, 

dual relays  with transmission of controlling commands over 

existing power lines. This system contains power line carrier 

channel to detect the day and night conditions to turn lamps 

on, merely during night time. This system also includes fault 

detection and feedback circuit to indicate the present state of 

the control system. The intact information regarding these 

various aspects is transferred to nearby control terminal 

(base station) by power line carrier communication to 

visualize the state of the system by creation of Graphical 

User Interface (GUI) there. It allows substantial energy 

savings with increased performance and maintainability. 
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I. INTRODUCTION 

Due to the increase of environmental concerns, lighting 

control systems plays an important role in the reduction of 

energy consumption of the lighting system. The energy is 

the single most important parameter to consider when 

assessing the impacts of technical systems on the 

environment. Energy related emissions are responsible for 

approximately 80% of air emissions and central to the most 

serious global environmental impacts and hazards, including 

climate change, acid deposition, smog and particulates. 

Lighting is often has the largest electrical load in offices, but 

the cost of lighting energy consumption is low when 

compared to the personnel costs due to which its energy 

saving potential is often neglected. Automation, Power 

consumption and Cost Effectiveness are the important 

considerations in the present field of electronics. Industry of 

street lighting systems are growing rapidly and going to 

have complex structure with rapid growth of industry in 

cities. To control and maintain complex street lighting 

system more economically, various street light control 

systems are developed. These systems are developed to 

control and reduce energy consumption of a town's public 

lighting system using different technologies. These range 

from controlling a circuit of street lights and/or individual 

lights with specific ballasts and network operating protocols. 

They may include sending and receiving instructions via 

same power lines for controlling, various protocols have 

been developed as well as compatible hardware for most 

types of lighting. A multifunctional street light control 

system, which is more electricity conserving and 

convenient. Main goal of the proposed work is to control 

switching of street light by transferring the data over the 

same power lines, to develop traffic flow based dynamic 

control and maintain communication among lampposts and 

control terminal using power line carrier communication. 

This proposed system utilizes the latest PLCC technology 

for monitoring of the street LED lamps. The PLCC 

technology is preferred as it offers several advantages over 

other traditional technologies like energy saving due to high 

current carrying efficiency, low maintenance cost, rapid 

start-up speed, long working life etc. Design of new street 

light control system does not only achieve power-saving but 

also extend the life span of lighting equipment. At present, 

street lamps control at most of the urban is only by manual 

control, a control switch set in each of the street lamps, it is 

the so called first generation of the original street light 

control, which is inefficient and a waste of manpower, and 

cumbersome to control the street light opening and closing 

time. In the proposed system controls and monitors the 

street lights using a Power Line Carrier Communication and 

a microcontroller circuit which is being controlled by 

sending control commands using GUI.  

The objective for this work 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 

same power line channels and controllers. Design a smart 

lighting system with modular approach design, which 

increases the system scalability and expandability. Design a 

smart lighting system which compatibility and scalability 

with other commercial product and automation system, 

which makes the use of pre-existing power lines for 

monitoring lighting systems. 

II. RELATED WORK 

In the first approach the goal is the reduction of operating 

prices of street lighting with the creation of a system 

characterized by straightforward installation and low power 

consumption. This system included a time cut-out function 

and an automatic control pattern for electricity conservation. 

This design can save a great amount of electricity compared 

to street lamps that keep alight during night and this system 
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also has auto-alarm function which will set off if any light is 

damaged and will show the serial number of the damaged 

light, thus it is easy to be found and repaired the damaged 

light [2]. In this paper, a simpler, multipurpose, cost-

effective design to control the on-off mechanism of street 

lights via Short Message Service (SMS) and GSM module 

has been developed [3].This paper discusses a new 

intelligent control terminal of solar street light. It combines 

of current General Street light charge and discharge 

management, controller and wireless communication 

technology. It employs fuzzy control theory to control the 

uncertain system to achieve reasonable battery charge or 

discharge. The terminal has the feature of running on the 

network and off the network independently, so it ensures the 

stability of the system [8]. In order to reach a high 

performance level in a street lighting control system, two 

important aspects must be taken into account: the selection 

of the adequate communication protocol, on the one hand, 

and the selection of the network topology that supports the 

architecture, on the other hand. Taking into consideration 

these circumstances, this paper focuses on an assessment of 

the performance of the mesh and tree network topologies 

which, along with the Zig-Bee communication protocol, can 

be implemented in a street lighting control architecture. As a 

result of the simulations that have been conducted, the data 

reveals that the tree topology is much more efficient than the 

mesh topology [9]. An innovative wireless street lighting 

system with optimized management and efficiency has been 

presented in this paper. Wireless communication based 

ZigBee wireless devices which allow more efficient street 

lamp system management; advanced interface and control 

architecture are used. The Information is transferred point-

by-point using ZigBee transmitters and receivers to a control 

terminal to diagnose different conditions of street lights. In 

the LDR module, it consists of two LDR. One of the LDR is 

install on top of the street lamp for the checking the 

day/night status condition. Another LDR is place under the 

street lamp to monitor and checking the lamp health status. 

The results of the LDRs send to microcontroller, where the 

microcontroller will process the data and send the data to the 

transmission module. In the transmission module, there is 

wireless Xbee that transmit the data through wireless to the 

control centre. In the control centre, it will monitors each of 

the street lamp status, as well as controlling the operation of 

the street lamps.  

 
Fig. 1: GSM Based Street Light Control [2] 

Automatic Street Light Control System is a simple 

yet powerful concept. Street lamps runs using solar panels 

which are non polluting source of electricity and requires 

much less maintenance compared to conventional street 

lighting system. By using solar panel we can eliminate 

external wiring and risk of accidents can be minimized. The 

entire system will run only when sunlight goes below the 

visible region of our eyes and the system will be off when 

the sunlight comes visible to our eyes. This is sensed by 

sensor called Light Dependent Resistor (LDR), which 

senses the light actually like our eyes. Streetlights will 

automatically be switched ON when it detects a person in its 

detection range and streetlights will automatically switched 

OFF whenever the person moves out of the detection range. 

To make the system more efficient the successive streetlight 

will be switched ON when the person reaches the end of the 

first lamppost range. The arm processor is the key 

component of many embedded system like mobile phones, 

handheld organizers etc. It uses a 32 bit load- store 

architecture RISC architecture. It means the core cannot 

directly manipulate the memory. The data manipulations can 

be done by loading registers with information located in its 

memory, performing the data operation and then storing the 

value back in the memory. There are 37 total register in the 

arm processor and the total number is divided among the 7 

different processor modes. Processor would follow a Von 

neuman style architecture i.e. having a single memory rather 

than having separate memories for instruction and data. In 

the register style instruction there would be one write 

register and two read registers. 

 
Fig. 2: ARM Based Street Light Circuit prototype [4] 

 
Fig. 3: ARM Based Street Light Control System [4] 

Wireless sensor networks have various applications 

that include habit monitoring [1], wildfire monitoring [2], 

and navigation [3,4]. In today’s life, due to expanding social 

activities, people require reliable lighting during all hours of 

the day and night. Due to the limitations and rising cost of 

electrical energy production, it is becoming increasingly 

important to direct greater efforts into optimizing electrical 

energy utilization. Recently, wireless sensor networks have 



Smart Street Lighting Control System Design Based on PLCC (Power-Line Carrier Communication) 

 (IJSRD/Vol. 5/Issue 1/2017/068) 

 

 All rights reserved by www.ijsrd.com 266 

been applied to energy conservation applications such as 

light control [5-10]. The logic of lighting control systems 

may include factors such as daylight intensity, which is 

measured by light-sensitive sensors [7]. In [6] the authors 

defined several user requirements and cost functions. Their 

goal was to adjust lights to minimize the total cost of energy 

supplied. However, the result was applied to entertainment 

and media production systems. In [10], a trade off between 

energy consumption and users’ satisfaction in light control 

was studied. The authors applied utility functions which 

considered users’ location and lighting preferences so that 

illumination could be adjusted as to maximize the total 

utilities.  

However, it did not consider the fact that people 

may require different illumination levels for different 

activities light control using wireless sensors to reduce 

energy consumption in commercial buildings is introduced. 

In this, lighting devices are adjusted depending on ambient 

daylight intensity, another lighting control system is 

proposed that considers both users’ preferences and energy 

conservation. This system assumes that the location of each 

user is known via a wireless sensor that is carried by each 

user and that also detects local light intensity. An additional 

assumption is that there is no obstacle between whole 

lighting devices and fixed sensors. In this model is designed 

for “point-link” light sources, such as LEDs. User Interface 

(UI) that improves the usability of the networked lighting 

system is proposed. This does not support the changes of 

lighting sources (internal and external resources) and in 

general it did not offer an exhaustive system. A design for 

automatic room light detection and control is proposed 

where a Home Light Control Module (HLCM) is installed in 

every light fixture of a family home. This system is intended 

for a home or a small office. In this each room uses one 

sensor and the placement of the sensors does not fall within 

the area illuminated by the lights which they control. 

 
Fig. 4: Lighting Automatic Control System (LACS) 

architecture 

III. PROBLEM FORMULATION 

This system resolves the faulty street lamps issue, where 

people are rarely taking the initiative to report faulty street 

lamps in their locality. With this device, it able to track 

whenever there is faulty lamps and sends the data to the 

control centre. Thus, system will be able to acknowledge the 

faulty street lamps at the first moment. Another benefit of 

this system is the cost saving in terms of wiring. The X-                                                                                                                                                                   

bee module will allow the streets lamps communicate to the 

control system via wireless. With the wiring method, the 

high cost of the construction and material makes the system 

uneconomical; moreover, the reliability of the system will 

reduce too. Although this system monitors the health of the 

street lamp status, it did not have other smart feature 

whereby controlling the street lamps by automatically 

turning ON or OFF the lamps. If this feature is apply to this 

system, this allow another great energy saving. In addition, 

any faulty lamp will be automatically turning OFF which 

avoid more energy wastage causes by the faulty lamps. With 

the application of the lamp illumination control on the 

system, the lamps are able to turn ON the lights with low 

illumination when the surrounding condition needs the low 

light illumination of the lamps (e.g. rainy or cloudy day). 

There are no data of the return of investment (ROI) of this 

system, but it may believe that the ROI will be in less than 8 

years. One of the main weaknesses of this system is the 

device are placed at outdoor, thus, precaution steps need to 

be taken whereby the case of the devices must be designed 

carefully. It must be sealed or isolated probably to avoid the 

environmental that could affect the lifespan of the devices. 

IV. PROPOSED PROBLEM SOLUTION 

A. Assumptions and Prerequisites  

The user is at Master Control Station i.e. the Master station, 

which is the governing device is able to communicate data 

using same power lines already available for it. The user 

must be aware of working with PLCC modules [4]. User 

must provide proper network setup parameters for power 

line carrier terminals. Environmental Conditions such as 

rain, snow, storms etc. can not affect the System 

performance. The main control station must function 

properly during entire working, i.e. it should not fail in the 

due procedure.  

B. Implementation Details  

Firstly, Power line modules would be required to be 

installed on the pole lights nodes such as one module for 

each 5 nodes. These chips will consist of a micro-controller 

along with various sensors and PLCC modules for data 

transmission and reception between nodes and PC. The data 

from the chips would be received through power lines and 

converted to data by PLCC modules and the PC would also 

transmit the controlling commands to the light nodes same 

power line carrier terminal. According to the survey of 

variation in the intensity of light in the field area, efficient 

programming would be done to ensure minimum 

consumption of energy. The Graphical User Interface will 

provide necessary switching of lights such as ON and OFF.  

V. DEVICES AND METHODS 

The proposed system, would be implemented through a set 

of a microcontroller and different PLC modules as shown in 

the fig given below 
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Fig. 5: The circuit diagram receiving station 

This system work with the main control station 

transmitting the required data to the different nodes through 

the PLC modules which will convert the transmitted data in 

terms of the required electrical signals so as to transmit 

these electrical signals via power lines towards the different 

light nodes. Fig.  shows the scheme of the proposed system. 

It consists of a group of PLCC modules on the 

street (one station for each lamp post) and a base station 

typically placed in a building located nearby. It is a modular 

system, easily extendable. The measuring stations monitor 

the street conditions and the intensity of sunlight and, based 

on them, they decide to turn the lamps on or off. The 

conditions depend on the pattern of the street where the 

lights are located and on the solar irradiation at a given point 

of the street, with frequent changes, depending on weather 

conditions, season, geographical location, and many other 

factors. For these reasons, we decided to make each lamp 

completely independent in the management of its own 

lighting. The on-street station also checks if the lamp is 

properly working and sends the information through the 

wireless network to the base station for processing data. If 

any malfunction is detected, the service engineer is informed 

through a graphical interface and can perform corrective 

actions.  

The monitoring station located in each lamp post 

consists of several modules: the presence sensor, the light 

sensor, the failure sensor, and an emergency switch. These 

devices work together and transfer all of the information to a 

microcontroller which processes the data and automatically 

sets the appropriate course of action. A priority in the 

transmission of information is assigned to each sensor, for 

example, the emergency switch takes precedence over any 

other device. 

The processing unit consists of graphical user 

interface which receives information about the state of the 

lamps provided by a PLCC modules [8] and then user can 

decide to turn the light ON/OFF. In the proposed system, the 

network is built to transfer information from the lamp posts 

to the base station control from one lamppost to another 

where each lamp is given unique address in the system. 

Each lamp post can send the information only to the nearest 

one, until all the information reaches the base station. 

 
Fig. 6: The circuit diagram of transmitting station 

 
Fig. 7: Printed Circuit Board 

Thus, required transmission power is of low value 

and thus signals sent by the lampposts do not interfere with 

each other. In case of failure of one lamp, the chosen 

transmission distance between the lampposts ensures that 

the signal can reach the next operational lamp post without 

breaking the chain [8]. 

 
Fig. 8: Graphical User Interface 

The graphical interface enables monitoring the 

state of the system (upper section of Fig. 4) with the state of 

the lights and the power consumption of each lamp. The 

operator will have a graphical representation of the lamp 

location within the area where the system is installed. 

VI. CONCLUSION 

Street-lights are a large consumer of energy for cities. If 

every city installs the proposed system then a lot of power 

can be saved. Proposed system is power saving mechanism 

for street lights by using LED lamps as replacement of 

normal lamps and using special power savings mechanism 
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for microcontroller and PLCC modules. It turns out most 

reliable and time efficient way to switch ON/OFF street-

lights.  It also provides an effective measure to save energy 

by preventing unnecessary wastage of electricity, caused 

due to bulk switching or lighting of street-lights when it is 

not required.  It adopts a variation in control methodology. 

The proposed system is especially appropriate for street 

lighting in remote urban and rural areas where the traffic is 

low at times. The system is versatile, extendable and totally 

adjustable to user needs. The Street lighting systems which 

have been implemented using various recent technologies 

requires an extraterrestrial communication network as well 

as hardware which tend to increase cost, complexity and 

power consumption. Hence this work has introduced a 

flexible way of communication using PLCC (Power Line 

Carriers Communication) technique which uses preexisting 

power line network for communicating data and performing 

proper controlling and management of street lighting 

system. 
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