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Abstract— This paper grants an overview of Message 

Queuing Telemetry Transport (MQTT) protocol which is 

light weight. In the prototype, we attempt to instrument 

MQTT on ESP8266, a WiFi based development board. 

Sensors and actuators are connected to ESP8266 and a 

Mosquitto based MQTT broker is established for remote 

monitoring and control. On the other hand, this paper 

analyses the development of the Internet of Things (IoT) and 

proposes an Energy Management System (EMS) for 

Industrial automation based on IoT. The required appropriate 

technologies including cloud computing, MQ Telemetry 

Transport (MQTT).  
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I. INTRODUCTION 

Electrical power has become necessary to human survival and 

progress. Apart from efforts to meet growing demand, 

automation in the energy distribution and is also necessary to 

enhance people’s life standard. Energy saving is an important 

condition for defensible development. 

Traditional meter reading by human operator is 

incompetent to meet the future residential development 

needs. So there is increased demand for smart Meter Reading 

systems which collects meter readings electronically, and its 

application is expanding over industrial, commercial and 

utility environment. The currently existing domestic energy 

meters in India had some swift technological encroachment 

when the static meters were introduced which could calculate 

the power consumed without any rotary motion by using a 

discrete IC. This was a remarkable step in the field of 

electronic metering which reduced a few flaws of the 

previously used dynamic meters. Despite this improvement, 

the procedure carried out to read the energy meter and get the 

billing detail is done physically by an authorized member of 

the board at the beginning of every month. The smart energy 

meter gives real time consumption well as online billing. A 

possible solution is a Wireless Energy Meter which is able to 

send its data via wireless communication to  

PC or a remote device where monitoring and 

analysis      of the data will be easily made.  

In addition, this new concept not only gives the 

suppliers access to accurate data for billing, but it also 

provides a way to collect information of the end users, and 

establishing a two-ways communication. Therefore, the 

Smart Meters can be regarded as a costless way of obtaining 

detailed consumption profiles that can be used in higher level 

applications. 

II. PAPER REVIEWED  

Nitin Naik [1] has discussed about choice of effective 

messaging protocols for IoT systems: MQTT, CoAP , AMQP 

and HTTP. In paper firstly, it presents the broad comparison 

among these messaging protocols to introduce their 

characteristics moderately. Afterwards, it performs a further 

in-depth and relative analysis based on some consistent 

criteria to gain insight into their strengths and limitations. 

Thus, based on this detailed estimation, the user can decide 

their appropriate usage in various IoT systems according to 

their requirements and appropriateness. 

 MQTT (Message Queuing Telemetry Transport) 

 CoAP (Constrained Application Protocol) 

 AMQP (Advanced Message Queuing Protocol) 

 HTTP (Hyper Text Transfer Protocol) 

For making this relative analysis easy, it was 

illustrated using simple graphs to render a nimble and broader 

view of each protocol with respect to other protocols for an 

ordinary user. 

Ravi Kishore Kodali and SreeRamya Soratkal [2] 

This paper presents an overview of a light weight Message 

Queuing Telemetry Transport (MQTT) protocol. In the 

prototype, we attempt to implement MQTT on ESP8266, a 

WiFi based development board. Sensors and actuators are 

connected to ESP8266 and a Mosquitto based MQTT broker 

is established for remote monitoring and control. The sensors 

and actuators connected to ESP8266 are remotely monitored 

and controlled through a common home gateway. It also 

assists the old and differently abled persons to control the 

appliances in their home in a better and easier way.  

Arya Sahadevan, Deepa Mathew, Jairam 

Mookatana, Bijoy A.Josel [3] We considered network 

availability as a challenge and planned to improve our IoT 

based voting platform to be free of this risk. Initial 

experiments using MQTT provided an apt method to 

synchronize data with cloud. Using its subcriber-publisher 

arrangement, we implemented occasional synchronization 

with cloud whose availability is assumed to very high. Our 

online-offline extension reduced network utilization and 

network availability requirements for our application. 

Through this paper Enrique Rodriguez-Diaz, 

Emilio.J.Palacios-Garc’a, Mehdi Savaghebi [4] shows an 

advanced smart metering infrastructure for integration in 

future smart homes, where not only the electrical 

consumption is monitored, but also the gas, water, and 

heating. Therefore, by observing all energy systems in the 

building, the users could  be aware of their whole energy 

consumption, and advanced control techniques can achieved 

by the Energy Management Systems (EMS). The aim of this 

paper is to present a real application which is being 

development in the Aalborg University, Denmark, where a 

whole AMI system from a well-known danish manufacturer 

would be integrated inside a Smart Home, equipped with 

controllable Smart Devices, energy displays and an EMS. 
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Jianhua Wang, Jianxiang Huang, Weihai Chen, 

Jingmang Liu [5] This paper state the current problems of the 

Chinese building ceramics production lines and introduces a 

solution to it. The problem was regarding low energy 

efficiency in ceramic industry. As a solution to this problem, 

the IoT- based Energy Efficiency Management System is 

designed and developed. The EEMS is built on the cloud 

computing centre using MQTT, Tornado and RESTful API 

which is an pioneering implementation regarding ceramic 

industry. 

Tetsuya Yokotani, Yuya Sasaki[6] discussed and 

compares the performance of HTTP with that of MQTT. 

HTTP has been widely applied for data transfer. But in 

networks for IoT this protocol causes a lot of overhead .So as 

an another a light weight protocol is preferred. This paper 

concludes that MQTT is better than HTTP in performance. 

III. ENERGY 

Energy is defined as the total power consumed and utilised      

by the load at a particular interval of time. Electrical power 

has become necessary to human survival and progress. A part 

from efforts to meet growing demand, automation in the 

energy distribution is also necessary to enhance people’s life 

standard.  

A. Types of Meter 

Energy meter is an device which measure amount of electrical 

energy used by the consumers .This kind of meter  is installed 

to charge the electricity intakes by loads such as electrical 

machines. 

There are two types of energy meter: 

 Electromechanical induction type energy meter. 

 Electronic energy meters 

 Analog electronic meter 

 Digital electronic meter 

Electromechanical induction energy meter are the 

meter which operates by counting the revolutions of a non-

magnetic, but electrically conductive, metal disc which is 

prepared to rotate at a speed proportional to the power passing 

through the meter. The number of revolutions is thus 

proportional to the energy utilisation.  

Electronic Energy meter this meters display the 

energy used on an LCD or LED display and some can also 

transmit readings to remote places. In addition to 

measurement of electricity, electronic meters can also record 

other parameters of the load and supply like instant and 

maximum rate of usage demands, voltages and power factors. 

IV. BACKGROUND OF MQTT 

The MQTT protocol was developed in 1999 by Andy 

Stanford-clark(IBM) and Arlen Nipper. They needed a 

protocol for minimal battery loss and minimal bandwidth to 

connect with devices via satellite.So the requirements were: 

 Simple implementation 

 Quality of service data delivery 

 Lightweight and bandwidth efficient 

 Data agnostic 

 Continuous session awareness 

The primary focus of the protocol has changed from 

proprietary embedded system to open Internet of Things 

(IoT) use cases. 

MQTT is a publish/subscribe based protocol. Any 

MQTT connection typically involves two kinds of agents: 

MQTT clients and MQTT public broker or MQTT server. 

Data that is being transported by MQTT is referred to as 

application message. 

 
Fig. 1: Subscription by client 

As the above figure state that the Client B & C are 

the subscriber for the Topic “Temperature” and Client A is 

the Publisher which will Publish on the topic temperature. 

 
Fig. 2: Publishing topic on the broker 

Any appliances or program that is connected to the 

network and exchanges application messages through a 

protocol named MQTT is called as MQTT client. MQTT 

client can be either publisher or subscriber. A publisher 

publishes application messages and subscriber requests for 

the application messages. MQTT server is a device or 

program that interconnects the MQTT clients. It accepts and 
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transmits the application messages among multiple clients 

connected to it. Before transmitting the application messages, 

control packets are exchanged based on the QoS associated 

with them. An MQTT has control packet which consists of a 

variable header, a fixed header and payload. CONNECT, 

CONNACK, PUBLISH, PUBACK, PUBREC, PUBREL, 

SUBSCRIBE, SUBACK, etc. In MQTT protocol the routing 

information is hold by a “Topic”. Every individual Topic has 

a unique name and levels. Each type of topic level is separated 

by a “/”. There are various characters like # and + which are 

used to match levels in a topic. 

As this Protocol is a Queuing system protocol which 

will delivers the messages to client when it will enable and all 

the pending messages which were buffered earlier will now 

be accessed. 

There are few steps for this process to be occurred 

which are as follow:   

A. Establishing a Connection:   

For the successful establishment of network between the 

MQTT server and MQTT client. There has to be exchange of 

control packets, so here the client that wants a connection 

with MQTT server will sends a CONNECT packet and in 

return as an acknowledgement the server will send 

CONNACK packet. 

B. Publishing the Application Message: 

After the establishment process the next thing which has to 

be done is publishing. So, for that the client desires to be a 

Publisher which will send a PUBLISH packet to the server. 

The packet which is send by the client to the server will 

contain all the information about topic name, payload, QoS 

level of transmission etc. In MQTT there are four level of 

QoS as QoS0 QoS1, QoS2. 

C. Subscribing a Topic: 

Now as the task of Publishing is done successfully through 

this QoS level of transmission. So the MQTT client will want 

to subscribe to the application messag published on the topic 

and it sends the SUBSCRIBE  packet. Here the server will 

now acknowledge the subscription with SUBACK packet. 

After the message is forwarded to the subscriber then the 

client will unsubscribe by sending a UNSUBSCRIBE packet 

to the server and that is acknowledge by UNSUBACK 

packet. 

D. Maintaining the Connection Alive: 

The connection between client and server is terminated once 

the time is out. To maintain the connection the client sends a 

request to server as PINGREQ packet and the server responds 

to it by sending back a PINGRESP packet to the client. 

 
Fig. 3: Client subscribing and unsubscribing to the topic 

E. Terminating the Connection: 

The last process of this is Termination of the connection 

which is maintained till now. To terminate the client will send 

a DISCONNECT packet to the server and this time the server 

will not send any acknowledgement packet to acknowledge. 

V. SMART METERING SYSTEM  

The smart energy meter gives real time consumption well as 

online billing. A possible solution is a Wireless Energy Meter 

which is able to send the data via wireless communication to 

PC or a remote device where monitoring and analysis of the 

data will be easily completed. Energy meter is a electrical 

device which is used to measure the power that we consumed. 

One unit equals one kWh or 1000 Watt-hours. Energy meters 

are installed by electricity board at entry point of every 

electrical consumer (domestic as well as industrial / 

commercial).  

It is an advanced metering technology involving 

placing intelligent meters to read, process and feedback the 

data to customers. It measures energy consumption, remotely 

switches the supply to customers and remotely controls the 

maximum electricity consumption. Smart metering system 

uses the advanced metering set-up system technology for 

better act. These are capable of communicating in both 

directions. They can transmit the data to the benefits like 

energy consumption, parameter values, alarms, etc. and also 

can receive information from utilities such as automatic meter 

reading system, reconnect/disconnect instructions, upgrading 

of meter software’s and other important messages. 
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Fig. 4: Block Diagram 

VI. CONCLUSION  

This paper has shown the possibilities that can obtained from 

the integration of the advanced metering infrastructure with 

the concept of Smart Home. A whole real AMI system has 

been described, showing the information flow, the 

communication structure and the different variables that can 

be monitored in the system. Likewise, the in-home system 

composed of a wide range of Smart Devices and a central 

EMS has been illustrated, being the cornerstone to achieve 

extensive energy savings and showing the benefits of low-

cost wireless PAN for the integration of appliances at home, 

leading to the future Internet of Things (IoT). Current works 

are focused on the development of an information 

interchange system between the central database and the 

individual users’ EMS, these results will be presented in the 

following papers. 
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