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Abstract— The street lighting system is very much 

important issue for safety of peoples travelling on roads. 

This also includes safety of peoples on street, roads and 

highways for which it is necessary that all the street light are 

adequately illuminated to guarantee sufficient visibility for 

travelling peoples in order to reduce their accidental rate as 

well as to increase the vehicle flow with greater safety. We 

all are observing in day to day life that street lights are 

continuously glowing in night and become off in morning 

without taking care that whether they are working properly 

or not as per their seasonal requirement as well as their 

maintenance for providing sufficient light intensity due to 

which they require large power for proper functioning. But 

as compared to this high power requirement they are not 

able to provide better illumination since they are not 

adequately maintained due to lack an efficient monitoring 

and controlling system due to which it becomes more power 

consuming and less energy efficient. It requires an efficient 

monitoring and controlling system which it can provide high 

quality illuminated output as per the seasonal variation and 

requirement from time to time with less power consumption 

by dimming or turning off street light whenever not 

required. 
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I. INTRODUCTION 

Different recent technologies have been proposed for street 

light monitoring and control for seasonal variations. But all 

these approach require a special hardware or software tools 

for purpose of transferring controlling commands within the 

system which tend to add cost and complexity to street light 

system and eventually result into more power consumption. 

So it is necessary to introduce a different approach for 

controlling street lights which reduces this additional 

hardware requirement so as to reduce excess power 

consumption for making it more reliable and energy 

efficient. 

This work proposes a new technical approach for 

street light control and monitoring using PLCC (Power Line 

Carrier Communication) technology due to which it is 

possible to transfer the controlling data over same power 

lines which are already available in the system and hence 

doesn’t require excess communication hardware which 

simplify the network and also reduces the power 

consumption significantly. Power Line Carrier 

Communication is based on electrical signal carrying 

information over the power lines [6]. It uses full duplex type 

of communication for transmission of controlling data 

through same power lines as medium of transmission. As 

PLCC enables bidirectional flow of information it can be 

employed with three bandwidth categories. 

Ultra Narrowband operate in the range of ultra low 

frequency from (0.3-3KHz), Broadband ROADBAND 

operating in high frequency range from 1.8-250MHz and 

Narrowband operating in medium frequency band ranges 

from3-500 KHz. It uses many different implementations 

with varying data rates, modulation schemes. It can be 

implemented using OFDM (Orthogonal Frequency Division 

Multiplexing) which uses multiple orthogonal subcarriers 

for transmission of data due to which it provides increased 

robustness against frequency selective fading & narrowband 

interference. OFDM splits high rate data streams which are 

then transmitted over several subcarriers using coherent & 

non coherent detection modulation schemes & it also 

supports forward error correction. 

The control action will be implemented through a 

network of different PLCC modules to collect all the 

information related to proper management and maintenance 

of the system by transferring information through 

preexisting power lines with electric signal in order to 

provide an advanced controlling and intelligent management 

of street lighting system with reduced cost, complexity and 

power consumption. 

II. RELATED WORK 

Street lighting control is implemented through several 

technologies such as in [1]. Street-lighting was introduced 

with advance control through GSM which uses GSM 

modem and microcontroller with in-built memory. In this 

technique street lights are switched ON/OFF according to 

the climatic condition for predefined time for specific 

brightness which the user can set for which it contains 

master board mounted on the electrical panel and slave 

board is mounted in load (street lamp).In this control 

methodology message is sent by the authorized operator of 

the electricity board and it is received by the Subscriber 

Identification Module (SIM) inserted in the GSM 

module.Then message is sent to microcontroller in text 

format which receive and extracts it for performing 

controlling actions accordingly. 

 
Fig. 1: GSM Based Street Light Control [2] 
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The second approach proposed PLC based street 

lighting control to revolutionize street lighting for the 

purpose of saving large amount of power. In this technique 

street lighting controller is modelled and simulated using 

Millennium 3 PLC for different seasonal variations. Input 

given to the PLC is the timer input which refer to the time at 

which the street lights should be made ON and OFF through 

which street lighting performance is evaluated as per the 

actual need for the given period/time on the road. The 

Input/output pins in PLC are connected to the respective 

relays pins in an 8-Channel Relay Module. The lights are 

switched to ON/OFF according the seasonal requirement 

and uses LED lighting also has great potential to save 

energy. Here power supply (24V-DC) is connected to PLC 

to drive the 24V DC coil and this coil gets energized to 

close Line to Neutral contactor and when the contactor is 

closed alternating current flows towards the auxiliary 

contactor through 220 V AC coils which make auxiliary 

contactor active to turn street lights ON. 

 
Fig. 2: PLC Based Street Light Control in [4] 

In VANET infrastructure terminology is 

implemented as follows. The Road-Side Units (RSUs) are 

generally 400 meters apart and the separation between any 

two light nodes is less than 100 meters depending upon the 

number of lanes in the particular road street/road. The RSU 

is able to communicate wirelessly within its range fixed 

number of light nodes. In each light node is connected with 

a wireless transceiver with electronic ballast. The controller 

can switch the lamp on or off or dime the light. It uses two 

types of controlling architecture. 

 
Fig. 3: Light Node Architecture in [4] 

1) Coarse-Grained Architecture 

2) Fine-Grained Architecture 

A. Coarse Grained Architecture: 

The coarse-grained architecture operation can be described 

in this fig. above.  VANET basic operation includes the 

vehicles broadcast periodically its current location, 

direction, speed, and the acceleration or deceleration 

according to its surrounding vehicles. These values are also 

monitored by respective RSU so that it should know all 

information regarding vehicle according to its covering area 

and also knows how many vehicles covering its illuminated 

area. The RSU formed an infrastructure (wired and 

wirelessly using Wireless Mesh Network) due to which they 

are able to communicate with each other and exchange the 

required information share it with central control server 

which can send it VANET controlling commands. In 

addition, it can send the information related to weather 

condition (cloudy, foggy, rainy, etc.), natural light intensity 

(day or night), etc. Depending on this information, each 

RSU controller is able to know if it has any vehicle at any 

point of time or not. Based on the knowledge of the speed 

and the acceleration or deceleration of each vehicle, when 

each vehicle will enter the covering area of any RSU can 

determine the required illumination using Newton’s Laws 

[3]. The information about the running vehicles that are 

currently in the covering area of a given RSU will be sent to 

the next RSU in the street/road. The RSU will calculate the 

light illumination control follows: In dark conditions if any 

vehicle exists in its covering area or expected in the 

previous Virtual Zone (VZ) and approaching towards its 

covering area, RSU will illuminate all the Light Nodes in its 

VZ by sending a control signal to light their lamps or it 

sends other signal to the Light Nodes into its VZ to remain 

turned off.   

B. Fine-Grained Architecture 

For optimization of power consumption, the fine-grained 

architecture is generally preferred. It proposes two 

approaches. In the first approach, each LN (Light Node) will 

control its light status individually and plays the role of the 

RSU. But it has drawback of complexity and more 

expensive cost for designing of LNs. The second solution is 

the same as the one proposed for the coarse-grained 

architecture, with the following exception [3]. Each RSU 

able to know information about each vehicle in its covering 

area. Each LN’s wireless interface has a physical address 

(the MAC address) [3]. The RSU knows the each LN 

address in its covering area. Instead of transmitting a control 

signal to all the LNs the RSU is required to calculate the 

lighting state of each LN send it accordingly the signal (to 

turn the light on or off). The advantage of this solution is its 

simplicity and no need for extra hardware [3]. Only RSU 

controller programming need to be programmed in such a 

way that it takes into account this functionality. The most 

important advantage of this is that it can save much energy 

compared to the coarse-grained architecture. 

It uses Zig-Bee based wireless devices which 

enable more efficient streetlamp-system management, due to 

its advanced interface and architecture. It includes sensor 

combinations to control and guarantee that information must 

be transferred point by point using Zig-Bee transmitters and 

receivers to control terminals for checking the state of the 

street lamps and to take corrective measures in case of any 

failure. It includes group of observation stations on the street 

(one station for each lamp post) and a base station placed in 

a building nearby. It is a modular system, easily extendable 

[8].The observation station continually monitors the street 

conditions and according to intensity of sunlight decides to 

turn on or off the lamps. The controlling action depends 

upon the street pattern where the lights nodes are located 

and on the solar irradiation on the street, with frequent 

changes, depending on weather conditions, season, 

geographical location, and many other factors [8]. 
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Fig. 5: Zig-Bee Based Street Light Control in [8] 

This technique includes making each lamp completely 

independent in the management of its own lighting by 

controlling through the wireless network to the base station 

for processing required data and if any malfunction is 

detected, the service engineer is informed through a 

graphical interface to perform corrective actions. The 

monitoring station inside each lamp post includes several 

modules: the presence sensor, the light sensor, the failure 

sensor, and an emergency switch. All these devices work 

together to transfer all of the information to a central 

microcontroller which processes the required data and sets 

the appropriate course of action.  

1) Presence Sensor which performs the task of to identify 

the passage of a vehicle or pedestrian, and accordingly 

turn on the lamp or group of lamps. 

2) Light Sensor measures the brightness of the sunlight 

and provides related information for the purpose of 

ensuring a minimum level of illumination on the street. 

3) Operating Control Sensor is useful to improve fault 

management and system maintenance. Finally all the 

information is reported through the Zig-Bee network to 

the main control station. 

4) Emergency Device is nothing but an emergency button 

so as to be useful in case of any emergency to turn on 

the lamp 

5) Control Unit: The sensors transfer the collected 

information to a main controller which runs the 

software to analyze the system. The base control station 

is the system because it controls the entire lighting 

system through Zig-Bee device that receives 

information on the state of the lamps and sends it to a 

terminal. 

The processing unit consist of a terminal with a 

serial Universal Asynchronous Receiver-Transmitter 

(UART) interface which receives information about the state 

of the lamps provided by a Zig-Bee device [8]. 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. 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]. 

III. CONCLUSION 

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 new standard 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. As it uses same 

power lines for communication it does not require excess 

communicating hardware and network components which 

significantly reduces cost, complexity and power 

consumption since PLCC enables electric utility of power 

lines and also provides other communication services along 

with the traditional flow of electric power. 
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