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Abstract- This project presents a smart home management system in which a community broker role is used for integrating 

community services, thereby reducing the workload of community management staff, providing electronic information services, and 

deepening the community’s integration with the surrounding environment. At the home end, a home intranet was created by 

integrating a fixed touch panel with a home controller system and various sensors and devices to deliver, for example, energy, 

scenario information, and security functions. The community end comprises a community server and community personal computers, 

and connects to devices (e.g., video cameras and building automation devices) in other community systems and to the home networks. 

Furthermore, to achieve multiple in home displays, standard interface devices can be employed to separate the logic and user 

interfaces. This study also determined that the message queuing telemetry transport protocol can provide optimal home control 

services in smart home systems, whereas hypertext transfer protocol is optimal for delivering location based information integration 

services. 
Keywords - Smart Home Management Systems, Community Hierarchy,HTTP,MQTT,IoT. 

 

I. INTRODUCTION 

 

Smart home technologies have developed rapidly from home networks and multimedia to various home automation 

systems. Particularly, these technologies are used extensively in home energy management, although their applications are 

mainly limited to individual households. Because of the Internet of things (IoT), smart home technologies have begun to 

integrate various smart devices, ranging from conventional sensors and remote controllers to smart home appliances and robot 

systems. Consequently, many innovative applications have been developed. Recently, smart home technologies have been 

integrated with cloud-based services to provide value-added services, operations, and management.  

Home Energy Management System (HEMS)-related devices are installed inside and outside residences (i.e., spaces 

accessible to the public); for 

Example, solar panels are installed on residential rooftops. Consequently, building management concerns may arise. Previous 

studies have suggested that hierarchical architectures composed of community units can promote data and service sharing 

among several families. However, these studies have lacked real environments in which to develop such architectures, often 

deploying the architecture on cloud platforms. For example, most residential buildings in Taipei, Taiwan, are condominiums. In 

a condominium, the residential community is responsible for maintaining the environment, security guard services, and 

location-based services. The integrative function of community broker systems was an essential feature of this study.  

This study proposed a community broker role for integrating community services, such as managing device operations 

involved in environment deployment, reducing the manual labor required of community management personnel, providing 

electronic information services, supporting diversified services, and extending the community’s integration with the 

surrounding environment. In addition, integrating cloud-based services with community services can provide location-based 

services. Moreover, to achieve multiple in-home displays, standard interface devices can be employed to separate the logic and 

User Interfaces (UIs). The aforementioned features were the major contributions of this study. On the basis of the 

implementation results, Hypertext Transfer Protocol (HTTP) and Message Queuing Telemetry Transport (MQTT) protocol 

were compared. In summary, consistent with IoT characteristics, the MQTT protocol can be used to provide home control 

services in smart home systems, while HTTP can be used to deliver location-based information integration services. The 

subsequent sections of this paper are organized as follows: Section II: Review of Literature; Section III: Proposed System; 

Section IV: Simulation and Result; and Section 

 

II. REVIEW OF LITERATURE 

  

A literature review showed that studies on smart home systems have primarily emphasized smart devices. 

[1] Home appliance load disaggregation using smoothing-based method 

S. Kong, Y. Kim, R. Ko, and S. K. Joo 

An Integrated Smart Home Management System 

With Community Hierarchy 
 

Kumarasamy R
#1

, Vidhya Krishnan.G
*2

 

#
System specialist, Robert bosch engineering and business solution limited,Coimbatore. 

*
Assistant Professor of Electrical and Electronics Engineering,Gnanamani college of technology,Namakkal. 



International Journal on Research Innovations in Engineering Science and Technology(IJRIEST) 

Website:www.ijriest.com   Email:editor.ijriest@gmail.com 

                                        Volume 2,Issue 1,January-2017 
 
 

80 
 

Various load disaggregation methods have been developed for monitoring home appliance loads to save energy in a smart 

home. Most of load disaggregation methods are designed to focus on the on/off events of single appliance. In reality, however, 

multiple appliances can be turned on/off simultaneously. Load disaggregation can be complicated by the simultaneous on/off 

events of multiple appliances. This paper presents a cepstrum-smoothing-based load disaggregation method to effectively deal 

with the simultaneous on/off events of multiple appliances. Further, a data acquisition system is developed to obtain only the 

characteristic signals of appliances and to filter the noise inputted from the power supply. Test results are provided to 

demonstrate the effectiveness of the proposed cepstrum-smoothing- based load disaggregation method 

[2] Smart home energy management system including renewable energy based on ZigBee and PLC 

J. Han, C. S. Choi, W. K. Park, I. Lee, and S. H. Kim 

As home energy use is increasing and renewable energy systems are deployed, home energy management system (HEMS) 

needs to consider both energy consumption and generation simultaneously to minimize the energy cost. This paper proposes a 

smart HEMS architecture that considers both energy consumption and generation simultaneously. ZigBee-based energy 

measurement modules are used to monitor the energy consumption of home appliances and lights. A PLC-based renewable 

energy gateway is used to monitor the energy generation of renewable energies. The home server gathers the energy 

consumption and generation data, analyzes them for energy estimation, and controls the home energy use schedule to minimize 

the energy cost. The remote energy management server aggregates the energy data from numerous home servers, compares 

them, and creates useful statistical analysis information. By considering both energy consumption and generation, the proposed 

HEMS architecture is expected to optimize home energy use and result in home energy cost saving. 

[3] PLC-based photovoltaic system management for smart home energy management system 

J. Han, C. S. Choi, W. K. Park, I. Lee, and S. H. Kim 

As energy consumption in residential areas is rising, residential homes have deployed a photovoltaic (PV) system to save 

energy cost. The PV system needs to be continuously monitored to maintain its appropriate performance. In addition, it is 

desirable to monitor each PV module because one abnormal PV module affects the whole PV system. In this paper, the power 

line communication (PLC) compliant with HomePlug is adopted to monitor each PV module. The system architecture is 

composed of three components: PLC modem, renewable energy gateway (REG), and smart device application. The PLC 

modems are deployed on each PV module and monitor it. The REG aggregates and stores the monitored data from the PLC 

modems and the inverter. The smart device application retrieves the stored data from the REG to inform users of the status of 

the PV system. Users can browse and figure out the PV system performance in detail. The proposed system is installed in the 

field that is composed of sixteen 210W PV modules and a 3kW inverter. This scheme will maintain the performance of a PV 

system and contribute to enhancing home energy management system. 

[4] Degradation diagnosis system of photovoltaic panels with mobile application 

B. Lee, J. Byun, M. I. Choi, B. Kang, and S. Park 

Recently, the number of buildings and houses in which photovoltaic (PV) systems are installed has increased. However, an 

issue with the efficiency of the PV system and the degradation phenomenon has been revealed. Consumers who benefit from 

the PV system experience difficulties monitoring and controlling it because a PV diagnosis system is heavy and expensive to 

install at home. Furthermore, the existing diagnosis system is not coordinated with a home energy management system. In 

addition, the accurate performance evaluation of the PV system is required for energy management. Therefore, a new 

degradation diagnosis system for PV panels for household consumers is proposed in this paper. Additionally, a mobile-type 

home gateway that has various management applications is proposed. It is demonstrated that, with this mobile-type home 

gateway applied to the proposed system, consumers can monitor the degradation of the PV system, analyze the efficiency of the 

PV panels, and save energy at home by using a mobile-type home gateway. 

[5] Design and implementation of a PIR luminaire with zero standby power using a photovoltaic array in enough daylight 

C. H. Tsai, Y. W. Bai, M. B. Lin, J. Rong, and Y. W. Lin 

This paper further enhances the previous research into reducing the standby power consumption of a PIR luminaire. 

Generally, although a PIR luminaire will turn on when motion is detected and turn off when the motion is no longer present, the 

luminaire still consumes 1 to 3 W of power when the lamp is off and plugged in. In this design the luminaire consumes 1 mW 

when the light is turned off. The power consumption is lower than that in the previous design. This design is not only easy to set 

up but also inexpensive. A more effective circuit design is used to reduce the power consumption. Furthermore, a photovoltaic 
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array is included in this design to reduce the consumption from the local electric power company. The standby power 

consumption of the luminaire is 1 mW in a darkroom and less than 1 mW in a non-darkroom. When the illumination intensity is 

greater than 150 lx, the consumption from the local electric power company is 0 W 

[6] Electric vehicle charging method for smart homes/buildings with a photovoltaic system 

Y. M. Wi, J. U. Lee, and S. K. Joo 

Due to the increased penetration of electric vehicles (EVs) and photovoltaic (PV) systems, additional application for 

home/building energy management system (EMS) is needed to determine when and how much to charge an electric vehicle in 

an individual home/building. This paper presents a smart EV charging method for smart homes/buildings with a PV system. 

The paper consists of two parts: EV charging scheduling algorithm for smart homes/buildings and implementation of prototype 

application for home/building EMS. The proposed EV charging algorithm is designed to determine the optimal schedules of EV 

charging based on predicted PV output and electricity consumption. The implemented prototype application for home/building 

EMS can provide EV charging schedules according to user preferences. Numerical results are provided to demonstrate the 

effectiveness of the proposed smart EV charging method. 

III. PROPOSED SYSTEM 

The proposed system approach provides a good solution to this problem. The proposed system describes the development 

of a wireless industrial environment measuring temperature, water level and light detection. Where the wireless connection is 

implemented to acquire data from the various sensors, in addition to allow set up difficulty to be as reduced.  

 

 

 

 

Fig.1. Block Diagram of Smart Home Management 

A smart home management system, in which a community broker role is used for integrating community services, thereby 

reduces the workload of community management staff, providing electronic information services, and deepening the 

community’s integration with the surrounding environment. 

Typical smart home systems comprise single homes as well as various sensors and actuators. Smart home systems collect 

and present information through wired or wireless connections between the system and the home controller system. This study 

demonstrates a home-based smart home system, which connects single homes through community networking and integrates 

them into a hierarchical architecture on a cloud service platform over the Internet according to community categories. The 

community management system (i.e., community broker ecosystem) not only performs community and home management but 

also supports the functions of the surrounding facilities. Moreover, the cloud service platform performs consistent core 

management by integrating the smart home systems of the communities and homes. By integrating its global services, the 

platform provides overall value-added and extended services.  
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IV. SIMULATION AND RESULT 

PCB stands for Printed Circuit Board. The naming convention will be clear once steps for the design are understood. On a 

lower level of project, PCBs are usually designed on a board whose one side is lined with copper. But on the industrial scale or 

on a professional level, it is preferred to have a double sided PCB. This also complexes the procedure through which PCBs are 

made. This document only emphasizes on PCB designing in PROTEUS 7.10 sp0. Other versions of PROTEUS may have 

similar steps but you might need to be cautious anyway. 

The circuit diagram of transmitter as shown in figure 2. The transmitter collects all the data and send to receiver. The 

receiver diagram as shown in figure 3. 

 

 

Fig.2. Circuit Diagram of Transmitter  

 

Fig.3. Circuit Diagram of Receiver 

A. SIMULATION RESULT 

B. Proteus ISIS  

Open the ‘ISIS Professional’ from PROTEUS. This is the application where the simulations of the circuits can be tested. 

But the same file can be further processed to transform it into a layout. Layout is the final design which is needed in order to 

make the PCB of a circuit. To make the schematic, first we must have its raw design. Below is the schematic, that this 

documents uses to explain the steps to make the PCB. 
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Fig.4. Proteus Simulation Window 

C. Proteus ARES 

‘ARES Professional’ will open automatically once the previous step is done. This is the application where the final layout 

will be made. Once the layout is made, the work on the software will be finished. Proceed with the following steps to make the 

PCB layout. 

 

 
 

Fig.5. Assembled PCB 

 

V. CONCLUSION AND FUTURE WORK 

This study first proposed a hierarchical, smart home-service architecture, which employed standard interface devices at the 

home end to separate the logic and user interfaces, and achieving multiple in-home displays. Moreover, this study applied a 

community broker role to integrate smart home services such as managing environment deployment operations, reducing the 

manual labor required of community management personnel, providing electronic information services, supporting diverse 

services, and extending the community’s integration with the surrounding environment. Therefore, a complete and integrated 

smart home system can be achieved. In addition, integrating cloud-based services with community services provided location-

based services.  

Subsequently, to investigate the effects of two application protocols (i.e., typical HTTP and the IoT-influenced 

MQTTprotocol) on the proposed architecture, the data traffic and latency generated by the HTTP- and MQTT-based 

architectures were compared. In addition, further analysis of the MQTT protocol determined that the memory usage varied 

incrementally when the topic amount and QoS level changed. Furthermore, consistent with IoT characteristics, the MQTT 

protocol can be used to effectively implement smart controls in smart home systems, while HTTP can be applied to enable 

various location-based information integration services. 

Therefore, the OTP function of HTTP, which is typically used in commercial applications, was used to enhance the safety 

of the proposed service architecture. The consumption of core resources by relevant architecture components (i.e., backbone 

networks and the cloud platform) was evaluated and indicated that, in contrast with conventional client-server architectures, the 

proposed hierarchical architecture can save resources by managing the bandwidth of backbone networks and the processing 
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capacity of the cloud platform. This study recommends that follow-up studies employ data analysis applications and user 

perspectives in designing UXbased interfaces. This proposed hierarchical architecture is expected to transform high-tech smart 

home systems into simple and easy-to-operate home automation solutions. 
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