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 Abstract - The Home energy maintenance system is the core of optimal operation for a smart home, 

representing an important component of the smart grid on the user side. An online event-triggering 

algorithm for energy maintenance of smart households is proposed in order to reduce the electricity cost, with 

a guarantee of comfort level for household members. The proposed energy maintenance solution can deal 

with the random demand of consumer and is implemented without user intervention. As a consequence, 

household members do not need to manually preset the operation time interval of appliances. Optimization 

method is adopted in order to schedule the controllable load in the household based only on the current 

information. The aim of this algorithm is to trigger the execution of the online algorithm, so as to cut down 

the execution frequency of voltage as to manage the maximum voltage. Simulation results show that the 

proposed solution could effectively decrease the electricity bill and guarantee the comfort level of users. A 

decentralized demand scheduling algorithm that minimizes consumer discomfort and electricity cost of a 

household. The algorithm utilizes only aggregated energy consumption of a household to derive optimal 

appliance level demand schedules. Furthermore, a low-complexity energy disaggregation algorithm is 

proposed to derive fine-grained appliance information and consumer preferences. 

 

Keywords - Energy Maintenance System, Optimization Method, Event-triggering algorithm, Decentralized 

Demand Scheduling Algorithm, Fine-Grained Appliance. 

 

I.  INTRODUCTION 

Smart grids offer better energy management for consumers as well as energy companies using bi-

directional communication and control. With the advent of smart homes, energy companies can balance energy 

supply and demand to a large extent using many sensors/meters deployed. It can also nudge consumers to shift their 

demands to off-peak hours for load balancing and monetary benefits. It propose a decentralized demand scheduling 

algorithm that minimizes consumer discomfort and electricity cost of a household. Our algorithm utilizes only 

aggregated energy consumption of a household to derive optimal appliance level demand schedules. Furthermore, a 

low-complexity energy disaggregation algorithm is proposed to derive fine-grained appliance information and 

consumer preferences. It propose three important coefficients related to the energy usage of consumers. We utilize 

them to derive optimal day-ahead demand schedules. The decentralized algorithm is empirically evaluated using 
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real-world energy usage data from open datasets, which include our own deployment. Our proposed scheduling 

algorithm saves up to 30% energy cost. The paper is one of the first to derive day-ahead schedules using real-world 

data from multiple households. 

 

II.   RELATED WORK 

 

The Existing system uses the Decentralized demand scheduling algorithm to derive optimal day-ahead 

schedules using consumer preferences and appliance usage patterns that minimize the consumer discomfort and 

electricity cost of a household. Our algorithm utilizes only aggregated energy consumption of a household to derive 

optimal appliance level demand schedules. This algorithm allows autonomous communication (M2M) among 

industrial machinery on the factory floor and Home and intermediate Smart Gateway representing one machine 

communicates with the Smart Gateway serving two machines. In this paper, demand regulation (DR) is defined as 

the change in energy consumption pattern in response to change in price of electricity. Each household is assumed to 

be equipped with an information system that collects real-time demand measurements from smart meters and also 

controls energy consumption. Recent existing energy management systems (EMS) aim to reduce electricity cost by 

scheduling the demand of the household based on the electricity prices (real-time or day-ahead). The existing 

algorithms were empirically evaluated across multiple datasets such as DRED (Dutch Residential Energy Dataset) 

and REDD (Reference Energy Disaggregation Dataset).These scheduling algorithms utilize either Fine-grained 

energy consumption information from the appliances or Aggregate energy consumption of the household for load 

shifting. In the case of fine-grained information, energy consumption of each appliance in the household is analyzed 

for deriving schedules for appliances. These approaches require detailed user and appliance information to schedule 

loads effectively. In the case of aggregate consumption, the scheduler aims to determine the energy that needs to be 

shifted from the total consumption of the household at a given time period. This approach requires consumers to 

figure out which appliance needs to be turned-on/off to match the energy that needs to be shifted. 

 

 

 

III. PROPOSED WORK 

 

Smart grids offer better energy maintenance for consumers as well as energy companies using bi-

directional communication and control. With the advent of smart homes, energy companies can balance energy 

supply and demand to a large extent using many sensors/meters deployed. In our proposed system we use online 

event triggering algorithm for automatic energy transmission .Whenever the voltage increases more than the fixed 

voltage it automatically decreases the voltage level of the particular appliance, this algorithm helps in reducing the 

man power. As a consequence, household members do not need to manually preset the operation time interval of 

appliances. Optimization method is adopted in order to schedule the controllable load in the household based only 

on the current information. It helps to maintain the fixed voltage so that consumption of electricity will reduce up to 

50% of normal usage. For decreasing the voltage level this uses the mathematical formulation that considers the 

electricity bill and user conveniences were proposed. This approach is highly scalable and avoids sharing of privacy 
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sensitive information with the utilities. Moreover, the required computational resource is small, which contributes to 

the low-cost energy management of a smart home. 

 

IV.  METHODOLOGY 

 

The internet of things (IoT) is a computing concept that describes the idea of everyday physical objects 

being connected to the internet and being able to identify themselves to other devices. The IoT is significant because 

an object that can represent itself digitally becomes something greater than the object by itself. No longer does the 

object relate just to its user, but it is now connected to surrounding objects and database data. When many objects 

act in unison, they are known as having "ambient intelligence."Increasingly, organizations in a variety of industries 

are using IoT to operate more efficiently, better understand customers to deliver enhanced customer service, 

improve decision-making and increase the value of the business.An IoT ecosystem consists of web-enabled smart 

IoT devices share the sensor data they collect by connecting to an IoT gateway or other edge device where data is 

either sent to the cloud to be analyzed.  

 

 

SYSTEM ARCHITECTURE 
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There are numerous real-world applications of the internet of things, ranging from consumer IoT and 

enterprise IoT to manufacturing and industrial IoT (IIoT). IoT applications span numerous verticals, including 

automotive, telco, energy and more. In the consumer segment, for example, smart homes that are equipped with 

smart thermostats, smart appliances and connected heating, lighting and electronic devices can be controlled 

remotely via computers, smartphones or other mobile devices. In healthcare, IoT offers many benefits, including the 

ability to monitor patients more closely to use the data that's generated and analyze it. Hospitals often use IoT 

systems to complete tasks such as inventory management, for both pharmaceuticals and medical instruments. In 

a smart city, IoT sensors and deployments, such as smart streetlights and smartmeters, can help alleviate traffic, 

conserve energy, monitor and address environmental concerns, and improve sanitation. Smart buildings can, for 

instance, reduce energy costs using sensors that detect how many occupants are in a room. The temperature can 

adjust automatically -- for example, turning the air conditioner on if sensors detect a conference room is full or 

turning the heat down if everyone in the office has gone home. In agriculture, IoT-based smart farming systems can 

help monitor, for instance, light, temperature, humidity and soil moisture of crop fields using connected sensors. IoT 

is also instrumental in automating irrigation systems. 
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          Cities will be able to automate, remotely manage, and collect data through visitor kiosks, video camera 

surveillance systems, bike rental stations, and even taxis. Smart home hubs, thermostats, lighting systems and even 

coffee makers all collect data on your habits and patterns of usage. Voice-controlled devices actually record what 

you say to them and then store those recordings in the cloud. All of this data is collected to help facilitate what is 

called machine learning. Machine learning is a type of artificial intelligence that actually helps computers “learn” 

without having to be programmed by a person.  The router is essentially the entry point of the Internet into your 

home. While the connected devices cannot be protected by themselves, the router has the ability to provide 

protection at the entry point. Although today‟s typical router does provide some additional security (such as 

password protection, firewalls, and the ability to configure them to only allow certain devices on your network), 

they do not come with installed security software. 

       V. FUTURE ENHANCEMENT 

 

The proposed algorithm can also be applied to other variations of electricity pricing such as real-time 

pricing, critical-peak pricing and time-of use pricing. It can be extended easily to incorporate renewable energy 

sources, such as solar and wind, balancing the energy demand, generation and supply. 

 

 

VI. CONCLUSION 

In this paper, a decentralized algorithm is presented  to derive optimal day-ahead schedules using consumer 

preferences and appliance usage patterns. This algorithm derives day-ahead schedules that minimize the electricity 

cost and also associated consumer discomfort at the same time based on day-ahead hourly electricity price. As a 

consequence, household members do not need to manually preset the operation time interval of appliances. This 

proposed system is helpful to government for maintaining equalized energy of every home. 
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