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Abstract:  In the research work, the devices are managed remotely using 

intelligent home automation system.  System is supporting internet features. Such 

system is beneficial to manage domestic devices remotely. This would reduce the 

user effort. Such systems are used industrial automation too. Such system can be 

extended in future to provide fire safety system to the organizations. This system 

could be extended to keep record of unit consumed in case of hydro power and 

power generated from other sources. Such system could be used to manage big data remotely in future. This 

type of system would be useful in organization where remote observation is must.The problem within tradition 

system was that there was no scope to add record related to solar system managed device. Even in traditional 

solar systems devices were managed manually & on site. Solar Energy Electric Power System Simulation 

represents a small 4 KiloWatt solar energy system.  In a real Solar Energy Electric Power System, a single 

quality multi-function meter is able of displaying all readings of first 4 meters in Simulator. In order to program 

& control flow of information in Internet of Things, a predicted architectural direction is required. It is being 

called BPM. Everywhere that is a blending of traditional process management and special capabilities to 

automate control of large numbers of coordinated devices.
[8] 

In an Internet of Things, significance of an event 

will not necessarily based on a deterministic approach but would instead be based on framework of event itself: 

this is also be a semantic web.
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[1]INTRODUCTON 

Solar power is the conversion of 

energy from sunlight into electricity, either directly 

using photovoltaics (PV), indirectly 

using concentrated solar power, or a combination. 

Concentrated solar power systems 

use lenses or mirrors and tracking systems to focus 

a large area of sunlight into a small beam. 

Photovoltaic cells convert light into an electric 

current using the photovoltaic effect. 

Photovoltaics were initially solely used as a source 

of electricity for small and medium-sized 

applications, from the calculator powered by a 

single solar cell to remote homes powered by 

an off-grid rooftop PV system. Commercial 

concentrated solar power plants were first 

developed in the 1980s. The 

392 MW Ivanpah installation is the largest 

concentrating solar power plant in the world, 

located in the Mojave Desert of California. 

[2]PHOTOVOLTAICS 

A solar cell, or photovoltaic cell (PV), is a device 

that converts light into electric current using 

the photovoltaic effect. The first solar cell was 

constructed by Charles Fritts in the 1880s.
[4]

 The 

German industrialist Ernst Werner von 

Siemens was among those who recognized the 

importance of this discovery. In 1931, the German 

engineer Bruno Lange developed a photo cell 

using silver selenide in place of copper 

oxide, although the prototype selenium cells 

converted less than 1% of incident light into 

electricity. Following the work of Russell Ohl in 

the 1940s, researchers Gerald Pearson, Calvin 

Fuller and Daryl Chapin created the silicon solar 

cell in 1954.
[7]

 These early solar cells cost 

286 USD/watt and reached efficiencies of 4.5–6%. 

One clear advantage of home automation is 

unmatched potential for energy savings, and 

therefore cost savings. Your thermostat is already 

"smart" in sense that it uses a temperature threshold 

to govern home’s heating and cooling system. In 

most cases, thermostats could also be programmed 

within different target temperatures in order to keep 

energy usage at a minimum during hours when 

you're least likely to benefit from heating and 

cooling. At most basic level, home automation 

extends that scheduled programmability to lighting, 

so that you could suit your energy usage to your 

usual daily schedule. Within more flexible home 

automation systems, electrical outlets or even 

individual devices could also be automatically 

powered down during hours of day when they're 

not needed. As within isolated devices like 
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thermostats and sprinkler systems, scheduling 

could be further broken down to distinguish 

between weekends and even seasons of year, in 

some cases. Set schedules are helpful, but many of 

us keep different hours from day to day. Energy 

costs could be even further reduced by 

programming "macros" into system and controlling 

it remotely whenever needed. In other words, you 

could set up a "coming home" event that turns on 

lights and heating as you're driving home after 

work, for example, and activate it all within one tap 

on your smart phone. An opposite "leaving home" 

event could save you from wasting energy on 

forgotten lights and appliances once you've left for 

day. 

[3]OBJECTIVE 

The objectives of research are as follow. 

1. To implement this expert system for home 

automation. 

2. Domestic devices could be managed 

remotely easily by user. 

3. The power consumption and status of 

devices must be easily accessible to user. 

4. User could be able to access home 

automation system to using graphical user 

interface 

[4]PROBLEM STATEMENT 

The problem within tradition system was that there 

was no scope to add record related to solar system 

managed device. Even in traditional solar systems 

devices were managed manually & on site. Here in 

our research we have managed devices remotely 

using intelligent remote controlled home 

automation system.  System is supporting internet 

features.  Records related to status of devices 

would be stored on remote database server.  

 

 

 

[5]TOOLS AND TECHNOLOGY 

MATLAB  

It is widely used in all areas of applied 

mathematics, in education & research at 

universities, & in industry. MATLAB stands for 

MATrix LABoratory & software is built up around 

vectors & matrices. This makes software 

particularly useful for linear algebra but MATLAB 

is also a great tool for solving algebraic & 

differential equations & for numerical integration. 

MATLAB has powerful graphic tools & could 

produce nice pictures in both 2D & 3D. It is also a 

programming language, & is one of easiest 

programming languages for writing mathematical 

programs. MATLAB also has some tool boxes 

useful for signal processing, image processing, 

optimization, etc. 

Dot Net Framework 

NET Framework (pronounced dot net) is a software 

framework developed by Microsoft that runs 

primarily on Microsoft Windows. It includes a 

large class library known as Framework Class 

Library (FCL) & provides language interoperability 

(each language could use code written in other 

languages) across several programming languages. 

Programs written for .NET  

Framework execute in a software environment (in 

contrast to a hardware environment) known as 

Common Language Runtime, an application virtual 

machine that provides services such as security, 

memory management, & exception handling. As 

such, computer code written using .NET 

Framework is called managed code. FCL & CLR 

together constitute .NET Framework. 

 [5]INSTRUCTIONS FOR SOLAR ENERGY 

ELECTRIC POWER SYSTEM SIMULATION  
Solar Energy Electric Power System Simulation 

represents a small 4 KiloWatt solar energy system. 

Solar panel collection is eight 100 watt panels or 

800 watts total. An average solar day of 5 hours, 

800 watts times 5 hours equal 4000 watts or 4 

KiloWatts (4KW). Battery bank capacity was 1000 

AmpHours at 12 volts. The Simulation may run at 

5 different speeds include real time (1 second = 1 

second sim time). At fastest speed, it may be a real 

challenge to keep things in control. The default 

speed of 1 second = 1 minute of Simulator time is 

good starting speed. Click drop down arrow to 

change speed. If you like things to run along a little 

faster try 1 second = 10 minutes speed.
[4]

  In a real 

Solar Energy Electric Power System, a single 

quality multi-function meter is able  of displaying 

all readings of first 4 meters in Simulator. What is 

happening, Simulator display all the readings at 

similar time. 

 

[6]Simulation in Different Cases  

CASE 1 

 Refrigerator is on & sun intensity is 3 



© INTERNATIONAL JOURNAL FOR RESEARCH PUBLICATION & SEMINAR 

ISSN: 2278-6848   |   Volume:  10  Issue: 03    |  July -  September   2019 

Paper is available at   www.jrps.in   |    Email : info@jrps.in 

 
 

15 
 

 
 

Fig 1 Refrigerator is on & sun intensity is 3 

 

 

Case 2  

Refrigerator & tv is on & sun intensity is 3 

 

 

 Fig 2 Refrigerator & tv is on & sun intensity is 3 

 

Case 3:  Refrigerator,tv,Desk computer is on & sun 

intensity is 3 

 

Fig 3 Refrigerator,tv,Desk computer is on & sun 

intensity is 3 

 

 

 

 

 

Case 4 : Refrigerator,tv,Desk computer & house 

lighting is on & sun intensity is 3 

 
Fig 6 Refrigerator,tv,Desk computer & house 

lighting is on & sun intensity is 3 

 

Case 5: Refrigerator,tv,Desk computer, House 

lighting, microwave is on & sun intensity is 3 

 
Fig 5.5 Refrigerator, tv, Desk computer, House 

lighting, microwave is on & sun intensity is 3 

Case 6: Refrigerator,tv,Desk computer,House 

lighting,microwave,5000 BTU AC is on & sun 

intensity is 3 



© INTERNATIONAL JOURNAL FOR RESEARCH PUBLICATION & SEMINAR 

ISSN: 2278-6848   |   Volume:  10  Issue: 03    |  July -  September   2019 

Paper is available at   www.jrps.in   |    Email : info@jrps.in 

 
 

16 
 

 
Fig 5.6 Refrigerator, tv,Desk computer, House 

lighting,microwave,5000 BTU AC is on & sun 

intensity is 3.Solar Panel Amps, Battery Bank 

Amps when Refrigerator is on 

 

Refrigerator is on 

 

Table 5.1 Solar panel Amp 

 

 
Fig 5.7 Solar Panel & Battery Bank Amp  

The work is better than traditional because 

proposed system has introduced IOT interface to 

simulate the power consumption by sun. The 

simulation of power consumption in different cases 

has been simulated here to represent the power 

load, power usage in domestic environment. And 

this management could make remotely.  

 

Sno. Traditional Proposed 

1 Remote device 

management was 

not possible 

Manages devices 

remotely 

2 Unable to 

represent status of 

all domestic 

devices 

The status of all 

domestic devices 

with their influence 

on battery backup 

has been shown. 

3 Ignores the 

various intensity 

level of solar 

energy 

Capable to simulate 

solar energy at 

multiple intensity 

levels. 

4 Limited cases 

have been 

discussed 

Lot of cases of AC 

load, power usage 

in solar system is 

considered. 

5 Does not allows 

simulation to 

make power 

management plan 

Allows to perform 

simulation without 

using actual 

devices to perform 

power 

management. 

6 Does not influence 

the cost factor 

It is influencing the 

cost of b using 

simulated 

environment. 

[]CONCLUSION 

In order to program & control flow of information 

in Internet of Things, a predicted architectural 

direction is required. It is being called BPM. 

Everywhere that is a blending of traditional process 

management and special capabilities to automate 

control of large numbers of coordinated devices.
[8] 

In an Internet of Things, significance of an event 

will not necessarily based on a deterministic 

approach but would instead be based on framework 

of event itself: this is also be a semantic web.
 

Consequently, this will not necessarily require 

common standards that will not be able to prefer 

every context or use: some actors (services, 

components, avatars) accordingly be self-

referenced and if ever needed, adaptive to active 

common standards (predicting everything no more 

than defining a global finality for everything  is just 

not possible with any of top-down approaches and 

standardizations). Some researchers give that 

sensor networks are most essential component of 

Internet of Things.  

 

Sun intensity Solar Panel Amp Battery 

Bank 

Amps 

0 0 -8 

1 8 0 

2 16 8 

3 24 16 

4 32 24 

5 40 32 

6 48 40 

7 56 48 
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[]FUTURE SCOPE 

Such system is beneficial to manage domestic 

devices remotely. This would reduce the user 

effort. Such systems are used industrial automation 

too. Such system can be extended in future to 

provide fire safety system to the organizations. This 

system could be extended to keep record of unit 

consumed in case of hydro power and power 

generated from other sources. Such system could 

be used to manage big data remotely in future. This 

type of system would be useful in organization 

where remote observation is must. 

REFERENCE 

[1] Warren R. Becraft, Peter L. Lee, and Robert 

B.(2000)  “integration of neural networks and 

expert systems  for process fault diagnosis” 

[2] Peter Rossini(2000) “Using Expert Systems 

and Artificial Intelligence For Real Estate 

Forecasting” Centre for Land Economics and 

Real Estate Research  

[3] A Liu, and D. Salvucci, Modeling and 

Prediction of Human Driver Behavior, Intl. 

Conference on HCI , 2001.  

[4] L. Ruiz, J. Nogueira, and A. Loureiro, 

MANNA: A Management Architecture for 

Wireless Sensor Networks. IEEE 

Communications Magazine, February 2003.  

[5] M. Maroti, B. Kusy, G. Simon, and A. 

Ledeczi, The Flooding Time Synchronization 

Protocol, ACM SenSys, November 2004.  

[6] S. Ravi, A. Raghunathan, S. Chakradhar. 

Tamper Resistance Mechanisms for Secure, 

Embedded Systems, Proc. of 17th International 

Conference on VLSI Design, 2004. p. 605.  

[7] S. Mohammed, P. Fraisse, D. Guiraud, P. 

Poignet, and H. Makssoud, Towards a Co-

contraction Muscle Control strategy for 

Paraplegics. CDC-ECC, 2005.  

[8] J. Stankovic, I. Lee, A. Mok, R. Rajkumar, 

Opportunities and Obligations for Physical 

Computing Systems, IEEE Computer, Vol. 38, 

No. 11, Nov. 2005, pp. 23-31.  

[9] S. Munir and J. Stankovic, DepSys: 

Dependency Aware Integration of Systems for 

Smart Homes, submitted for publication.  

[10] B. Rong Chen, G. Peterson, G. Mainland, and 

M. Welsh, LiveNet: Using Passive Monitoring 

to Reconstruct Sensor Network Dynamics, 

DCOSS 2008, June 2008.  

[11] J. Stankovic, When Sensor and Actuator 

Networks Cover the World, invited Keynote 

Article, Special Issue on Ubiquitous Sensor 

Networks, ETRI Journal, Korea, Vol. 30. No. 

5, October 2008, pp. 627-633.  

[12] Yashpal singh, 2alok singh chauhan in 2009 

neural networks 

[13] J. Lu, T. Sookoor, V. Srinivasan, G. Gao, B. 

Holben J. Stankovic, E. Field, and K. 

Whitehouse, The Smart Thermostat: Using 

Occupancy Sensors to Save Energy in Homes, 

ACM SenSys, 2010.  

[14] P. A. Vicaire, E. Hoque, Z. Xie, and J. A. 

Stankovic, Bundles: a Group Based 

Programming Abstraction for Cyber Physical 

Systems, ICCPS, 2010. 

[15] M. Huang, J. Li, X. Song, and H. Guo, 

Modeling Impulsive Injections of Insulin: 

Towards Artificial Pancreas. SIAM Journal of 

Applied Mathematics 72, 5, 2012, pp. 1524–

1548.  

[16] M. Kay, E. Choe, J. Shepherd, B. Greenstein, 

N. Watson, S. Consolvo, and J. Kientz, 

Lullaby: a Capture & Access System for 

Understanding the Sleep Environment. 

UbiComp, 2012.  

[17] Schirner, D. Erdogmus, K. Chowdhury, and T. 

Padir, The Future of Human-in-the-Loop 

Cyber-Physical Systems. Computer 46, 1, 

2013, pp. 36–45.  

[18] S. Munir, J. Stankovic, C. Liang, and S. Lin, 

New Cyber Physical System Challenges for 

Human-in-the-Loop Control, 8th International 

Workshop on Feedback Computing, June 

2013.  

[19] Farhat Roohi in 2013 Artificial Neural 

Network Approach to Clustering  

[20] J. Stankovic, A Vision of a Smart City in the 

Future, Smart Cities, Vol. 1, Issue 10, Oct. 

2013.  

[21] Ms. Sonali.(2014) Research Paper on Basic of 

Artificial Neural Network International Journal 

on Recent and Innovation Trends in 

Computing and Communication   Volume: 2 

Issue: 1 

[22] Authors Juan Felipe Corso Arias, Yeison 

Julian Camargo Barajas & Juan Leonardo 

Ramirez Lopez in 2014 published their 

research paper heading “Wireless Sensor 

System According to Concept of IOT -Internet 

of Things” International Journal of Advanced 

Computer Science and Information 

Technology Vol. 3, No. 3, 2014,  

[23] Ms. Sonali. B. Maind (2014) “Research Paper 

on Basic of Artificial Neural Network” 

International Journal on Recent and Innovation 

Trends in Computing and Communication 

ISSN: 2321-8169 Volume: 2 Issue:  

[24] In 2014 a research was published tilted “Smart 

Security Solutions based on Internet of Things 

(IOT) International Journal of Current 

Engineering and Technology” by Chirag M. 

Shah, Vamil. Sangoi & Raj M. Visharia. 



© INTERNATIONAL JOURNAL FOR RESEARCH PUBLICATION & SEMINAR 

ISSN: 2278-6848   |   Volume:  10  Issue: 03    |  July -  September   2019 

Paper is available at   www.jrps.in   |    Email : info@jrps.in 

 
 

18 
 

[25] A Survey was conducted by Vishwajeet H. 

Bide in 2014 & was titled “The Survey of 

Smart Homes using Internet of Things (IoT)“ 

International Journal of Advance Research in 

Computer Science and Management Studies 

Volume 2, Issue 12, December 2014   findings 

of survey are as follows. 

[26] In another research published in 2014 by 

author ByungMun Lee tiled “Design 

Requirements for l0T Healthcare Model using 

an Open l0T Platform Vol.66 (Networking and 

Communication 2014) 

[27] “Intelligent Healthcare Service by using 

Collaborations between l0T Personal Health 

Devices International Journal of Bio-Science 

and Bio-Technology Vol.6, No.1 (2014), 

pp.155-164 ” was published by ByungMun 

Lee & Jinsong Ouyang in 2014 

[28] In 2014 a research titled “A Design of l0T 

Gateway for Agricultural Greenhouse” Vol. 

172, Issue 6, June 2014,  International Journal 

of Advance Research in Computer Science and 

Management Studies  by authors GuohongLi, 

Wenjing Zhang & Yi Zhang write about a 

method to realize transmission between 

wireless sensor network & Internet.  l0T 

(Internet of Things)  

[29] In 2014 Yun Qu* and Bu Tao in 2014 write a 

research paper titled “The constitution of 

vegetable traceability system in agricultural 

IOT 

[30] In 2014 Abhay Kumar & Neha Tiwari 

published a research titled “Energy Efficient 

Smart Home Automation System International 

Journal of Scientific Engineering and Research 

Volume 3 Issue 1, January 2015. 

[31] James Brown & UtzRoedig published a 

research titled “How Temperature Affects IOT 

Communication” International Journal of 

Advanced Computer Science and Information 

Technology (IJACSIT) Vol. 6, No. 36 2015 in 

which they write that In future they would rely 

on applications built on top of Internet of 

Things (IoT). 

[32] A research paper titled “IoT-based Intelligent 

for Fire Emergency Response Systems” 

International Journal of Smart Home Vol. 9, 

No. 3 (2015),   was published by Chang-Su 

Ryu in 2014 in which he talks about Modern 

buildings around world having become 

complex & augmented.  

[33] Basheer Ahmed Ahmed Ali,(2015) 

“Integration of Artificial Neural Network and 

Expert System for Material Classification of 

Natural Fibre Reinforced Polymer 

Composites” 

 

 

 


