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Abstract- One of the significant issues looked by the present reality is Energy Crisis. As indicated by Central Electricity 
Board, a leading group of India, around 6.7 TWh is devoured in broad daylight lighting, costing more than $500M every 
year[1]. Internet of Things (IoT) is an ideal answer for this issue. IoT has empowered us to control and screen electronic 
gadgets remotely through the web. This paper centers around how the power devoured by the road lights can be spared by 
ceaselessly observing the encompassing brilliance and changing the light force likewise utilizing the MQTT convention. 
This paper exhibits how such a setup can be executed for an outside road light and for an indoor lighting arrangement of a 
building. 
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I. INTRODUCTION 

 

India is a standout amongst the most populated 

nations on the planet. There are in excess of 35 

million road lights spread the nation over. Dominant 

parts of these lights are sodium vapor lights that 

devoura gigantic measure of intensity[2]. Different 

activities are being done by the legislature of India to 
lessen the measure of intensity devoured by these 

road lights. One of the case for such an activity is, to 

the point that a road lighting framework that 

consequently turns off at dawn and switches on at 

dusk is created by Municipal Corporation of that 

state. This framework likewise encourages for 

programmed vitality metering subsequently wiping 

out the need of manual meter perusing[3]. This paper 

proposes a framework where the power devoured by 

the road lights are decreased consequently by altering 

the light force contingent upon the encompassing 

light force.  
 

This framework can likewise be utilized to turn in the 

city lights at dawn and kill at dusk. Rather than 

controlling the road lights dependent on the nearby 

time this paper centers around controlling them 

dependent on the encompassing light power. At the 

point when there is a startling change in the climate 

this framework guarantees that road lights are killed 

when there is adequate daylight and turned on when 

there is inadequate daylight. To keep up a record on 

encompassing light power we utilize an idea called as 
brilliant gadgets where road light utilize Wireless 

association that offers IoT availability. IoT is one of 

the real innovation used to understand a shrewd city. 

The Internet of Things (IoT) is arrange where 

different savvy gadgets are entomb associated and 

furthermore speak with one another over the web. 

Smart gadgets are equipped for interfacing with the 

web. IOT comprises of such various brilliant gadgets 

which are fit for associating with the web. These 

gadgets can send information by getting from 

different sensors and can likewise get information 

from other smart gadgets by means of web. This 

strategy for correspondence between the smart 

gadgets is called as machine to machine 

correspondence. Despite the fact that clients can 

associate with these gadgets to screen, control and 

change them, their mediation isn't important as they 

can work autonomously. IoT produces an enormous 
measure of Information, this significantly troubles the 

specific framework of the Web[4].  

 

These huge lump of information are ceaselessly 

traded between the smart gadgets. In this manner, 

there is a requirement for an online stage like 

distributed storage where expansive piece of 

information can be put away. Information handling 

includes information obtaining, stockpiling and 

analysis[5]. Here we have utilized adafruit.io as a 

stage which is particularly intended for understudies 

that permits straightforward information association. 
Customer libraries which are incorporated into IO 

take a shot at different conventions like MQTT and 

Programming interface[6] . MQTT is the convention 

utilized here to actualize this venture. MQTT is 

extended as Message Queuing Telemetry Transport. 

This convention is utilized to send and get 

information. 
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Fig.1 An Overview of Automatic Streetlight Controller 

 

II. HARDWARE IMPLEMENTATION AND 

WORKING 

 

Considering large scale implementation, several 

aspects are to be kept in mind before designing any 

system such as this. This process is not same as 

designing a software. In software design, we just 

consider how quick the system responds, but in 
hardware implementation, along with speed of 

operation, the cost, power consumption and the 

efficiency plays a major role. In order to improve the 

working of any system, we have to decide upon a 

controller that has a good efficiency and reduces the 

power consumed. Hence we need to select a low 

power micro-controller. In the proposed system, since 

it is dependent on the internet, we need to consider a 

controller which comes with an internal Wi-Fi 

module or supports the working of an external Wi-Fi 

module. To reduce the physical complexity of the 

system, it is preferred to choose a controller which 
has an inbuilt Wi-Fi system. Keeping all these 

features in mind we have chosen Ameba RTL8195 as 

our microcontroller. There are two sets of devices or 

blocks in this implementation, we have a publisher 

and a subscriber. A publisher block is the one which 

reads the intensity of light present in the surrounding 

and uploads the data onto the server. A subscriber 

block takes this data from the server, processes it and 

performs necessary actions for different values of the 

light intensity. Hence, we need 2 controllers, one at 

publisher side and the other at the subscriber side, an 
LDR to convert the light intensity into electrical 

signal and relay switches to control the current flow 

into the street-light. The different hardware parts 

involved in this system are described below. 

A. Ameba RTL8195 

Ameba RTL8195 is an ARM Cortex M3 based 

microcontroller which was designed to support 

applications related to the internet of things. It is a 32 

bit microcontroller given by ARM Cortex M3. It can 

support clock frequencies as high as 166MHz. Along 

with this, it has an inbuilt 1MB flash memory, 1MB 

ROM, 512 kB SRAM along with 2MB SDRAM. It 

supports 10 Ethernet and 100 Ethernet interfaces. The 

main feature of this microcontroller is that it has an 

inbuilt Wi-Fi module which is designed to support 

communication with the internet. The integrated 

module is the standard IEEE 802.11b/g/n. The Wi-Fi 
communication is done through the Wi-Fi antenna, 

which is a high gain Dipole antenna. This is basically 

an antenna which is printed on the board. Ameba 

RTL8195 hasacapacity to support around 30 GPIO 

ports. We program this microcontroller on a pc using 

the standard driver provided by the company which is 

Arm MBED CMSIS DAP driver, in which we have to 

install the Arduino IDE to program this controller. 

This microcontroller has few low power consumption 

modes, which help the user to reduce the power 

consumption by the controller. It has “sleep” and 

“deep-sleep” modes of operation in low power mode. 
During its normal modes of operations, it takes it 

power of 3.3v from the micro USB connected to the 

PC. 

 

There are two working steps as mentioned already, 

which we need to concentrate on: 

1) Publish block- here, we use an LDR to constantly 

take the readings of the light intensity of the 

surroundings. This is an analog value, which needs to 

be converted into a digital value. This is done using 

inbuilt ADC block present in the RTL8195 
microcontroller. This converted digital values is now 

published onto the server for use by other devices. 

2) Subscribe block- in this block, we extract the live 

data that was published onto the server by the publish 

block and process it. Depending on the intensity 

values, we fix upon few thresholds or ranges. In our 

model, there are 4 such cases. Depending on the 

range in which the value of intensity falls, we drive 

the bulb with different values of currents. Here 
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comparison is done based on the programmed ranges. 

This module compares the intensity with each of the 
range and depending on which range this value is 

present in, the microcontroller select the respective 

relay switch and hence drives the load, which in our 

case is the street light. If the intensity of the 

surrounding light is high, the controller switches off 

the street light automatically. 

B. Light Dependent Resistor (LDR) 

Light dependent resistor is a semiconductor device 

whose resistance value varies with the light intensity 

falling on in, in other words it is a light controlled 

device. An LDR shows the principle of 

photoconductivity. This is a phenomenon where the 
conductivity of the device increases with increase in 

the light incident on it or it can also be referred as 

decrease in resistance with increase in light intensity. 

This phenomenon of photoconductivity is made use 

of, tocontinuously sense the light and convert it into 

electric energy or voltage. This voltage is considered 

as analog input to the microcontroller, which is then 

taken forward as required by us. 

C. Analog to Digital Converter (ADC) 

Analog to Digital converters(ADC) are the most 

commondevices that are used in almost all the 
communication processes, where it is required for the 

analog signals to be converted into digital signals for 

the sake of processing. Ameba RTL8195 has a built-

in 12 bit precision ADC with two channels. The ADC 

is been operated by utilising the battery voltage of the 

RTL8195 and hence helps in measuring on board as 

well as external voltage. The range of measurement is 

between 0V-3.3V[9]. Therefore the minimum voltage 

that can be measured or the minimum difference in 

voltage that can bemeasured, using this ADC is about 

8mV. Since it is a 12bit ADC, 0 corresponds to the 

least input voltage and 4096 corresponds to the 
highest input voltage and hence the range issaid to be 

0 to 4096.  

D. Message Queuing Telemetry Transport (MQTT) 

The first version of MQTT (Message Queuing 

Telemetry Transport) was authored by Andy 

Stanford-Clark of IBM and Arlen Nipper of Cirrus 

Link in 1999 which later on has gone through a lot of 

evolution. MQTT is a simple protocol of IOS 

Standard and works on top of TCP/IP protocol[10]. It 

was developed to work on two modules out of which 

one is the publisher module and the other is the 
subscriber module. Basically MQTT consists of a 

client, which is either the publisher module that 

publishes the information or the subscriber module 

that subscribes the information and the server (also 

called as broker) to which or from which the client 

gains or publishes its information, this was developed 

mainly for small codes and communication that 

involves lesser complexity and message queuing[11]. 

In our case we are making use of the server 

adafruit.io which will act as the broker to the clients 

(publisher and subscriber modules). MQTT-SN is 

another variation of MQTT and its transportation is 

based on Bluetooth and not TCP/IP protocol. 

 
Fig2. MQTT Protocol 

 

III. SOFTWARE DESIGN 

 

With a transition to “smart” devices, IoT plays a 

significant part in interconnecting them. The 

functionality of these smart devices decreases 

drastically when they are not connected to the 

internet. It is vital to design a software program that 

is compatible with the hardware. Only by combining 

both the hardware and software technology, a fully 

functional system can be obtained. 

MQTT was developed as a part of OASIS in 1999. 
The benefits of using MQTT protocol over any other 

standard protocols like HTTP is that MQTT ensures 

high delivery rate and is also lightweight because it 

operates in a low bandwidth and has low power 

footprints[12]. The Ameba RTL8195 microcontroller 

has been programmed using the Aurdino IDE. The 

Aurdino integrated development environment (IDE) 

is a cross-platform application that can be used for 

programming microcontrollers. The Aurdino IDE 

supports the languages C and C++. The Aurdino IDE 

consists of many library functions which provides 
several common input and output procedures. The 

flowcharts for the publisher module and the 

subscriber module according to which the program 

was written for the prototype was written is shown 

below. 

 
Fig 3.Flowchart for publisher module 
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Fig 4. Flowchart for subscriber program 

 

CONCLUSION AND FUTURE WORK 

 

With a developing enthusiasm towards smarter urban 

communities and a requirement for a greener 

situation, programmed streetlight controller can be 
realized soon. The paper proposes a straightforward 

model which depends on IoT design. The shrewd city 

innovation has brought about a wide zone of Wi-Fi 

network. With a shabby and solid access to the web, 
the computerization of streetlights can be 

accomplished effortlessly. This idea when 

understood; the vitality spared. from the lighting 

gadget is around 56% of the aggregate power 

expended as eluded from the paper-[13]. This plays a 

little yetcritical job in protection of vitality. With 

draining characteristic assets, it is essential for us to 

spare power in each little path conceivable at this 

basic stage. This likewise disposes of a gigantic issue 

where human obliviousness results in streetlights 

being turned ON notwithstanding when there is 

sunlight. 
 

Besides, a framework can be planned with the end 

goal that it utilizes Fake Neural System and Profound 

Figuring out how to break down the varieties of light 

accessibility at evening invarious seasons and adjust 

as needs be to enhance the productivity. This can 

wipe out the requirement for a Wi-Fi organize out 

and out. This idea can be likewise reached out to 

indoor lightings of structures with appropriate 

engineering and adequate ventilation. 
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Fig 5. A prototype of automatic light controller. 
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