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a b s t r a c t 

As smart grid technologies begin to mature, the kinds of electrical devices have grown 

increasingly popular. Powerful computing capacity is required to analyze the power data 

fetched from electronic devices to recognize the device status for smarter applications of 

tomorrow. To ensure the accuracy and reliability of the analysis results, all the power data 

has to be uploaded to the cloud data center. This means that the cloud data center must 

take the extra data transmission load from the electronic devices simultaneously. The de- 

velopment of a lightweight communication approach for big data traffic that can prevent 

or quickly respond to the occurrence of network congestion presents an interesting chal- 

lenge with respect to computing power and bandwidth limits. The main purpose of this 

study is to design an adaptive dynamic eigenvalue transmission approach that can dy- 

namically minimize the uploaded power data through the intersection dynamic eigenvalue 

decision-making model, to achieve the optimal benefit between the transmission load and 

analysis accuracy. 

© 2018 Elsevier Ltd. All rights reserved. 

1. Introduction 

Smart grid is a technology combined with digital data communication and traditional power systems to detect the status 

of power supply side and user’s usage information for adjusting the power distribution [1] . In other words, smart grid can 

achieve the effect of intelligent status monitor of power delivery by the technologies of power grid system and network 

communication. Smart grid is different from the traditional one-way power delivery system in that it contains self-view, di- 

agnosis, repair and two-way communication functions, etc. [2] . Through the feedback of end-user power usage information, 

the power supply is able to achieve the loading balance of distributing of power. On the other hand, the end-users can also 

adjust their habits of using electrical devices by getting their own power usage records, in order to achieve the effective- 

ness of saving power [3–5] . Regarding of smart grid, the main components can be divided into three parts, the first part is 

Advanced Metering Infrastructure (AMI), the second part is Automatic Meter Reading (AMR), and the last is Smart Metter 

(SM) [6] . In general case, AMIs which are almost built in urban areas, includes systems for energy generation, management 

and delivery. AMRs are adopted between the distribution station and the city to avoid the human factors error and extra 

cost. And SMs are one of the end device kinds in the smart grid system, with the monitoring functions such as consumption 
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Fig. 1. Big power data communication in smart grid. 

measurement, data communication and usage recording, etc. If the power system provides the power usage information to 

the user via SM, it can remind the users to effectively improve the user’s habits, in order to achieve the energy-saving effect 

[7] . In recent years, with the rapid development of cloud computing and smart grid, in order to meet the needs of users, 

the smart home control system usually collects environmental information and user habits through the sensors in home 

environment, and then infer context aware control services for users [8] . By the automated control services, users enjoy a 

convenient life without doing cumbersome configurations. However, because there are too many kinds of electrical devices 

in use, it is a very difficult challenge to record each type of electrical devices, labels, eigenvalues, etc. [9] . In order to avoid 

all the information recorded, most of system capture the power data by the smart meter, then uploaded it to the cloud 

server for electrical devices recognition, state analysis and other computing applications. In the topics of electrical devices 

recognition, there are many studies focused on computing performance optimization or recognition rate for complex and 

diversified power data [10,11] . Through analyzing power data stored could servers, the electrical devices types and states 

are able to be recognized. However, with the applications of smart grid will be more and more widely in the future, the 

system architecture will be extended to the entire community, and even the entire city. If only for home scale, it is easy 

for general computer servers to process the collected power data [12–14] . In other words, when the collected power data 

become diverse and explosive growing, the cloud server is indispensable as shown as Fig. 1 . When the power data are being 

transferred to the cloud server, there are still many challenges to be overcome, such as secure transmission [15] , computing 

resource allocation [16] and authorization [17] . 

The current smart grid infrastructure almost contains general household electricity, commercial electricity and public 

facilities electricity. Each of the electrical devices in the smart grid senses its status through the embed sensor continuously, 

and then uploads the power data to the server. With the advance of network transmission technology and the number of 

electrical devices, the amount of power data become huge and complex, and this huge data is undoubtedly a burden for the 

cloud computing server. For electrical devices, the basic power data contains voltage, current, and power, which can extend 

a variety of power eigenvalues, such as Average (avg), Root Mean Square (rms), Peak, Crest Factor (CF), Form Factor (FF) 

and so on. However, not every eigenvalue data generated by various kinds of electrical devices is informative or accessible. 

For example, in the case of electric lamps and street lamps, whose power wave is stable, it is not necessary to upload 

the identical power data repeatedly in a short period of time. In other words, the power data of electric lamp needs to be 

uploaded in its state changes, such as brightness adjustment or turn-off. When the electrical devices with stable power wave 

always upload the identical power data, the transmission will cause a certain burden between cloud servers and devices. 

In addition, according to the power loading, functions and power eigenvalues of each electrical device is not consistent, 

such as air-conditionings are high energy-consuming electrical devices, computers are high-precision electrical devices, it 

causes precise power eigenvalues categories are required to recognize various kinds of electrical devices effectively. In order 

to be able to make the cloud system has the best analysis efficiency, how to dynamically determine the most suitable types 

of power eigenvalues and upload frequency is a critical issue for smart grid data processing center. This study proposes 

an interactive power eigenvalues transmission approach, which can dynamically minimize the uploaded power eigenvalues 



https://isiarticles.com/article/142012

