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I. INTRODUCTION 

 The energy resources are decreased due to the 

growth of the world’s population.  Awareness still 

needs improvementon the renewable energy 

resources. Energy saving is not only the important 

factor of organization but also for home and its 

surroundings. Living soul has the responsibility to 

save the energy at business sector, public sector, 

government organization as well as the home. 

Energy suppliers also take responsible for this, how 

means they have to ensure that their power stations 

and renewable energy resources generate enough 

energy to meet the demand (which ensures the user 

side requirement). Whilst the concept energy 

management has been popular at the organization 

side, still need concentration on the home sector. 

Still people depend a lot on the fossil fuels and 

other non-renewable energy resources.A survey 

conducted on 2017, reports that the electricity 

industry faces the continuous problem about future 

energy policy and regulations. 

A. Reason for energy conservation: 

 Productivity Factors: 

 Some fundamental aspects like demands 

while supplying, changes in fuel, are predictable, 

but sometimes it is more challenging when add 

political and regularity factors to the mix. Supply 

resources from nuclear, coal, gas, oil and renewable 

energy resources reacts quickly in response to 

demand. Fuel cost can vary especially during 

periods of high demand  
 Circumstances impacts: 

 Energy conservation is very close to the 

environmental effects. Global warming and climate 
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change plays a vital role in this. As a report which 

represents from US that buildings are responsible 

for an estimated 40% of primary energy use, 72% 

of electricity consumption, 39% of carbon 

emissions. From this home energy conservation 

depends upon the society for its consumption. 

II.     GENERAL STRUCTURE FOR ENERGY 

MANAGEMENT SYSTEM 

 Fig.1 shows that the home energy 

management has the following five steps to predict 

energy consumption in a specific manner. 

Collecting phases illustrates the energy 

consumption on a particular building or area. 

Targeting session specifies that all the possible 

patterns can be used for rule specification. Apply 

Rule involves the instruction spread over on the 

possible patterns. Tracking phase maintains the all 

step of the levels involved in the prediction 

approach. Finally the managing section 

accomplishes the entire process for further 

procedures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1  General working structure of HEMS  

III. RELATED WORKS 

A. Co-ordination Approach on Household Appliances 

 In [1] introduced a novel approach for 

thermal household appliances. Cooling and heating 

devices like refrigerators, freezer (or) electric water 

boilers are considered in this approach. Both the 

price calculation task and inside house 

communication between the appliances have been 

developed here and provides a framework to satisfy 

the mentioned criteria. In this article a central co-

ordination algorithm is used to trigger “ON” (or) 

“OFF”.  Switching actions for a particular appliance 

based on the energy consumption. 

In [2] elucidated a hybrid optimization 

technique for scheduling home appliances. This 

paper involves two hybrid concepts. First one is 

hybrid of Tabu search (TS) and BFA then it 

becomes Hybrid bacterial foraging Tabu search 

algorithm(HBT). Second one is Hybrid of Tabu 

search & Bat algorithm then it becomes hybrid bat 

tabu search algorithm(HBAT). Two types of 

scheduling is also done here, one is Meta heuristic 

optimization technique, it move the appliances from 

high peak to low peak.Second one is dynamic 

programming which is used to manage the user 

interrupts when turn ON any appliance.Finally, the 

author proved & achieved some reduction in 

electricity bill like 18.8%, 16.4%, 16.7%, 18.6% 

and 19.1% in BFA, TS, BA, HBT and HBAT 

respectively. 

In [3] a home energy management system by 

using load profile based on co-ordination of 

appliances.The system can operate concurrently. 

First this system collects the load and schedule it 

based on event reservation with the help of home 

appliances coordination. Here profile matched time 

shift has been used to deduct the amount of 

electricity bill.This method is compared with 

random shifting. The resulting constraints are 

maintained in the smart meter 
B. Smart grid accession on Smart home Technology 

In [4] explained the home energy management 

system based on the concept of demand side 

management. In this article two algorithms have 

been specified. One is cuckoo search algorithm 

second is strawberry algorithm. One micro grid 

panel has been evolved which contains wind 

turbine and solar panel. Main objective of this 

article is to reduce electricity cost and deduction 

in PAR (Peak to Average Ratio).A home is not 

only getting electricity from normal smart grid 

but also from its micro grid. 

  In [5] a co-ordination strategy among home 

appliances to reduce electricity cost. Community 

micro grids are deployed here. Scheduling of 

appliances and control of battery has been 
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achieved by using decentralized control 

algorithm. Bidirectional data communication 

achieved through smart metering architecture. A 

controller acts as a home agent. All the 

appliances are connected to that agent through 

the device.And the agent can sense the appliance 

and manages them. Categorization of appliances 

in this article is non-controllable, controllable-

shift able, controllable-interruptible. 

C.  IOT enabled Smart homes 

In [6] presented a concept which controls a 

home in a fingertip. Demand side management 

has been implemented here. It explains that 

shifting of energy load which is taken from the 

consumer, to load peak hours.by this we can get 

the benefit of reduction in greenhouse emissions, 

energy savings and sustainable energy resources 

improvement.DRSREOD – Demand Response 

Synergized with RESs and ESSs Optimal 

Dispatch has been introduced here. Multi 

objective genetic algorithm is to get a perfect 

solution.Here smart meter acts as the two way 

communication medium between a consumer 

and utility. 

  In [7] a home automation and security system 

is not only for residential but also for industrial 

areas. In this arduino UNO, relays, DC motor, 

Magnetic sensor plays a vital role. There are 

three phases included here. Sensing, Monitoring, 

Controlling are the important factor here.Sensor 

senses the appliances range of usage, then the 

monitoring information maintained in the cloud 

platforms and finally all the information 

controlled by the micro controllers. DC motor 

acts as a communication medium between the 

sensor and home appliances. 

 

  In [8] described electricity consumption in 

home and residential areas by using sensor.  

This paper specified magnetic door sensor and 

fire alarm sensor used for data collection. This 

is a system which controls the home 

automatically as well as remotely. It is a cost 

effective project.In case of fire occurs at home 

when no one in the home also, it has the alarm 

to inform it to the house person automatically 

by mobile alert. 
D. Smart home automation 

   In [9] elucidated the theme of decreasing 

electricity bill in the household. Meter data 

management is the key point provided here. In 

this article, according to the U.S department of 

energy household consumed 21.54% of overall 

energy consumption during 2011. 

  In [10] explained about the concept due to the 

lack of energy resources electricity conservation 

is in the consumption premises. Many advanced 

technologies have been arrived day to day life. 

Many kind of energy resources like wind, solar, 

biomass and thermal energies have been evolved 

in this article. 

  In [11] represented an approach can be used in 

the place of multi-purpose buildings.Particular 

area discipline, electrical usage, ratio of one day 

electricity consumption are the information 

gathered here as data to feed into the research 

information. 

E. Time of use pricing approach 

In [12] specified about the procedure to reduce 

the electricity cost and usage based on the time 

of usage. Multiple users and load priority 

algorithm used here.The consumers can monitor 

home appliance status, energy usage level, room 

temperature and the water level of tank. 
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TABLE 1: COMPARATIVE STUDY 

 

 

TITLE AND AUTHOR DATASET ALGORITHM TOOL OUTCOME &ACCURACY 

Energy efficient smart home 

automation system 

(Abhay Kumar1, Ne 

ha Tiwari2)[13] 

Electrical load Optimization technique. 

16F877A PIC microchip 

Hardware 

implementation 

This study explained about the smart phone 

which controls a smart home. This model starts 

working when anyone enter to the house unless 

its stop working. 16F877A PIC microchip has 

been implemented to send the c language 

program in the model. 

Energy Efficient Smart Buildings 

Using Coordination Among 

Appliances Generating Large 

Data(MUHAMMAD HASSAN 

RAHIM1, ADIA KHALID1, 

NADEEM JAVAID)[14] 

 Electrical load 

of a home. 

 BFA(Bacterial Foraging 

Algorithm) + 

HSA(Harmony Search 

Algorithm) = HBH(Hybrid 

Bacterial Harmony) 

Matlab  Time Of Using based appliances scheduling 

strategy has been proposed. Energy 

consumption cost, PAR, User’s comfort are the 

aim of this approach at both summer and winter. 

Exploiting Game Theoretic Based 

Coordination Among Appliances in 

Smart Homes for Efficient Energy 
Utilization (Muhammad Hassan  et 

al)[15] 

 Electrical data 

from a home. 

 EHO(Elephant herding 

Optimization)+ 

ACS(Adaptive Cuckoo 

Search)= HEAC(Hybrid 

Elephant Adaptive Cuckoo) 

NA  PAR, Electricity cost Reduction, User’s comfort 

are the objective of this study and it obtained by 

EHO, ACS and HEAC. Co-ordination among 

home appliances used to obtain a maximum 

result. 

 Energy Optimization in Home 

Energy Management System using 

Artificial Fish Swarm Algorithm and 
Genetic Algorithm, (Muhammad 

Talha1)[16] 

 Electrical data.  GA(Genetic Algorithm), 

AFSA(Artificial Fish 

Swarm Algorithm) 

 NA  This system considers the co-ordination among 

home appliances based on scheduling. Reduce 

PAR and increase User’s Comfort is the 

objective. 

Impact of energy and environmental 

factors in the decision to purchase or 

rent an 

apartment(AgnieszkaZalejska-

Jonsson)[17] 

Electrical data 

from 

apartments, 

buildings. 

 - NA Survey on energy. It lectured 1753 persons and 

733 responses has been received for a review.it 

reflects the impacts on energy saving. 

Hardware Design of Smart Home 

Energy Management System With 

Dynamic Price Response( Qinran 

Hu, Student Member, IEEE, and 

Fangxing Li, Senior Member, 

IEEE)[18] 

 Electrical data 

from 

household, 

residential load 

 Machine Learning 

Algorithm. 

 Hardware 

Implementation

. 

 This SHEMS is aimed with sensors to 

distinguish human actions and then put on 

machine learning procedure to help customers 

diminish total electricity expense without much 

contribution of consumers. 

Review on Home Energy 

Management System Considering 

Demand Responses, Smart 

Technologies, and Intelligent 

Controllers 

(HUSSAIN SHAREEF et al.)[19] 

Load from 

residential,  

 GA(Genetic Algorithm) 

Heuristic Scheduling 

Algorithm. 

Zigbee, 

Bluetooth and 

WiFi for 

communication

. 

 Review on Home Energy Management System 

reflects a DR based program, mathematical and 

heuristic Optimization. Considering Factors: 

energy cost, load profile and user’s comfort. 

Energy Efficient Buildings (Shristi 

Khosla1 and S.K. Singh2)[20] 

 

 Data from a 

home. 

 - -  It explained various energy saving concepts. It 

just characterized  the energy saving concepts 

like selection, direction, energy efficient 

appliances. 

Renewable energy based home 

automation system using Zigbee. 

(Archana.N.Shewale)[21] 

 Power data 

from Zigbee 

Access point. 

 - Zigbee for 

monitoring 

 It covers the topic energy consumption and 

energy generation. Zigbee is used for 

communication. Sensing agent used to measure 

voltage. PLC(Power line communication ) used 

for monitoring the power consumption. By 

taking the two criteria home server optimizes 

home energy usage. 
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IV. CONCLUSIONS 

 This analysis shows that various concepts and 

mechanisms used in Smart Home and Energy 

Management system which is very useful to the 

researchers who are all interested in the technology 

energy management. Due to the concept increasing 

of populationthe world’s energy resources are 

decreasing a day by day. And the world is in the 

place to salvage the renewable energy resources. 

The results are based on the several aspects. Home 

appliances are vary from one home to another but 

the average power consumption of a house is 

similar only. Co-ordination among home appliances 

used to manage the usage load into a useful manner 

to diminish electricity charge and PAR while keep 

up user comfort. 
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