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Professor Ce Zhu (4 i)

University of Electronic Science and Technology of
China, China

Topic:
3D-TV System with Depth-Image-Based Rendering:
Towards High Quality 3D Video

Abstract:

Three-dimensional Television (3D-TV) is a promising candidate for the next generation
broadcasting applications. Among 3D video technologies and viable prototypes,
stereoscopic 3D video has gained a strong momentum in consumer market, establishing
itself as the first wave of 3D-TV. Conventional multi-view video is a natural representation
for stereoscopic displays, while more sophisticated 2D-plus-depth format with
depth-image-based rendering (DIBR) has been attracting increasing attention from both
industry and academia, as the DIBR technique helps to further advance the interactivity in
3D video systems and to significantly enhance the 3D visual experience relative to
conventional stereoscopic systems. This talk will present a technical overview of
DIBR-oriented 3D-TV system comprising main functional components of 3D content
generation, coding and transmission, and displaying for creating 3D visual sensation, with
specific discussions of recent advances on 3D visual distortion detection and reduction.
Biography:

Ce Zhu (M’03-SM’04) received the B.S. degree from Sichuan University, Chengdu, China,
and the M. Eng. and Ph.D. degrees from Southeast University, Nanjing, China, in 1989,
1992, and 1994, respectively, all in electronic and information engineering. He pursued
postdoctoral research at Chinese University of Hong Kong in 1995, City University of Hong
Kong, and University of Melbourne, Australia, from 1996 to 1998. Dr. Zhu is now a
professor with the school of Electronic Engineering, University of Electronic Science and
Technology of China, China. He was with Nanyang Technological University, Singapore,
for 14 years, where he had been an Associate Professor since 2005. He has held visiting
positions at Queen Mary, University of London (UK), and Nagoya University (Japan). His
research interests include image/video coding, streaming and processing, 3D video, joint
source-channel coding, multimedia systems and applications. He has authored or



co-authored over 100 papers, lead-edited 3 books and contributed 4 book chapters, and filed
7 patents (5 granted and 1 transferred). He received best paper and student paper awards at
two international conferences. Dr. Zhu serves on the editorial boards of seven international
journals, including as an Associate Editor of IEEE Transactions on Circuits and Systems for
Video Technology, IEEE Transactions on Broadcasting, IEEE Signal Processing Letters,
Editor of IEEE Communications Surveys and Tutorials, Area Editor of Signal Processing:
Image Communication (Elsevier), Associate Editor of Multidimensional Systems and Signal
Processing (Springer), and Editorial Board Member of Multimedia Tools and Applications
(Springer). He has served on technical/program committees, organizing committees and as
track/session chairs for over 50 international conferences. He received 2010 Special Service
Award from IEEE Broadcast Technology Society, and is an IEEE BTS Distinguished
Lecturer (2012-2014).
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Professor Tzung-Pei Hong (¥ % F.)
National University of Kaohsiung, Taiwan
Topic:

Applying Computational Intelligence Techniques to
Knowledge Engineering

£

Abstract:

Knowledge engineering is an important research field for intelligent systems. It includes any
kind of data or knowledge preprocessing, learning, mining, and integration. In this speech, I
will introduce how computational intelligence can help improve the performance and
quality of knowledge engineering. Three parts will be covered. In the first part, 1 will
introduce several GA-based fuzzy data-mining methods for automatically extracting
membership functions for fuzzy association rules. All the genetic-fuzzy mining methods
first use evolutional computation to find membership functions suitable for mining problems
and then use the final best set of membership functions to mine fuzzy association rules.
Through appropriately designed fitness functions, these approaches can avoid the formation
of bad kinds of membership functions and can provide important mining results to users. In
addition, feature selection is an important pre-processing step in mining and learning. A
good set of features can not only improve the accuracy of classification, but also reduce the
time to derive rules. Thus in the second part, | will state some GA-based clustering methods
for attribute clustering and feature selection. The proposed approaches for attribute
clustering can also easily handle the problem of missing values in classification. In the last
part, | will describe suitable integration techniques for various kinds of mined knowledge
based on evolutionary computation. Some integration algorithms respectively derived from
the Michigan approach and the Pittsburgh approach will be explained. The Michigan
approach encodes each rule as an individual; on the contrary, the Pittsburgh approach
encodes a rule set as an individual. Both of them have their own advantages and
disadvantages.

10



Biography:

Tzung-Pei Hong received his B.S. degree in chemical engineering from National Taiwan
University in 1985, and his Ph.D. degree in computer science and information engineering
from National Chiao-Tung University in 1992. From 1987 to 1994, he was with the
Laboratory of Knowledge Engineering, National Chiao-Tung University, where he was
involved in applying techniques of parallel processing to artificial intelligence. He was an
associate professor at the Department of Computer Science in Chung-Hua Polytechnic
Institute from 1992 to 1994, and at the Department of Information Management in I-Shou
University (originally Kaohsiung Polytechnic Institute) from 1994 to 1999. He was a
professor in 1-Shou University from 1999 to 2001. He was in charge of the whole
computerization and library planning for National University of Kaohsiung in Preparation
from 1997 to 2000 and served as the first director of the library and computer center in
National University of Kaohsiung from 2000 to 2001, as the Dean of Academic Affairs from
2003 to 2006, as the Administrative Vice President from 2007 to 2008, and as the Academic
Vice President from 2010 to 2011. He is currently a distinguished professor at the
Department of Computer Science and Information Engineering and at the Department of
Electrical Engineering. He has published more than 400 research papers in
international/national journals and conferences and has planned more than fifty information
systems. He is also the board member of more than forty journals and the program
committee member of more than three hundred conferences. His current research interests
include knowledge engineering, data mining, soft computing, management information
systems, and www applications. Dr. Hong is a member of the Association for Computing
Machinery, the IEEE, the Chinese Fuzzy Systems Association, the Taiwanese Association
for Artificial Intelligence, and the Institute of Information and Computing Machinery.
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E01-01

Deal with linguistic multi-criteria decision making problem based on sequential
multi-person  game  methodology = (NSC  101-2410-H-239-004-MY2,
NSC101-2410-H-260-005-MY?2)

Chen-Tung Chen, Ping Feng Pai, Wei Zhan Hung

E01-02

Using Artificial Neural Back-Propagation Network Model to Detect the Outliers
in Semiconductor Manufacturing Machines (NSC 102-2410-H-141-012-MY2)
Keng-Chieh Yang, Chia-Hui Huang, Conna Yang, Pei-Yao Chao, Po-Hong Shih

E01-03

Answer Validation Concept Based Approach for Question Answering in
Biomedical Domain (NSC 102-2221-E-003-027)
Wen-Juan Hou, Bing-Han Tsai
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Semantic Frame-based Natural Language Understanding for Intelligent Topic
Detection Agent (NSC102-3111-Y-001-012, NSC102-3113-P-001-006, NSC
102-3114-Y-307-026)

Yung-Chun Chang, Yu-Lun Hsieh, Cen-Chieh Chen, Wen-Lian Hsu

E02-02

A Novel Method for Extracting Aging Load and Analyzing Load Characteristics
in Residential Buildings (NSC 102-2221-E-228-002)
Hsueh-Hsien Chang, Meng-Chien Lee, Nanming Chen

E02-03

An Improved Liu’s Ordering Theory Based on Empirical Distributive Critical
Value (NSC 100-2511-S-468 -001)
Hsiang-Chuan Liu, Ben-Chang Shia, Der-Yin Cheng
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A GA-Based Approach to Efficient Resource Management of Virtual Machines
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[-Hsun Chuang, Yu-Ting Tsai, Mong-Fong Horng, Yau-Hwang Kuo,
Jang-Pong Hsu
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E01-01

Deal with linguistic multi-criteria decision making problem based on
sequential multi-person game methodology
Chen-Tung Chent, Ping Feng Pai?, Wei Zhan Hung®
1Department of Information Management, National United University, Miao-Li, Taiwan
Letchen@nuu.edu.tw
2,3Department of Information Management, National Chi Nan University, Nan-Tou, Taiwan
Zpaipf@ncnu.edu.tw,3steady 2006@hotmail.com

Abstract

multiple criteria decision making (MCDM) problem handle the ranking order of alternatives
with respect to various criteria in real environment. Uncertainties and vagueness should be
considered because the qualitative criteria and the subjective judgment of decision-makers
usually exist in the decision making process. It is reasonable for decision-makers to use
linguistic variables to express their opinions. Game theory approach has been used as an
efficient framework in copying with decision making problems. It can be applied extensively
to solve the complex and interrelated practical decision problems. In fact, decision making
approaches based on game theory have become an important research direction in decision
science. The aim of this study is to develop an effective methodology for solving the game
problem with linguistic variables by multiple decision makers. Based on the linguistic variable,
the decision makers can easily express their opinions with respect to each criterion for each
alternative. By using the backward induction method, we can find the rational solution of a
game in accordance with the combination of strategies of players effectively. And then, a new
decision making method, linguistic sequential multi-person multi-criteria game (LSMPMCG)
model will be proposed for dealing with the fuzzy game problem in this study.

Keywords: Multi-criteria evaluation, Group decision making, Linguistic Variable, Sequential
Game.

Acknowledgement

This work is financial supported partially by the National Science Council of Taiwan. The
grant numbers are “NSC 101-2410-H-239-004-MY?2” and “NSC101-2410-H-260-005-MY2".
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E01-02

Using Artificial Neural Back-Propagation Network Model to Detect the
Outliers in Semiconductor Manufacturing Machines
Keng-Chieh Yang®, Chia-Hui Huang?, Conna Yang®, Pei-Yao Chao*, and Po-Hong Shih*
! Department of Information Management, Hwa Hsia Institute of Technology
No.111, Gongzhuan Road, Zhonghe Dist., New Taipei City 235, Taiwan
andesyoung.tw@gmail.com
2 Department of Business Administration, National Taipei College of Business
No. 321 Jinan Road, Section 1, Taipei 100, Taiwan
leohuang@webmail.ntch.edu.tw
3 Institute of Business and Management, National Chiao Tung University
1001 University Road, Hsinchu 300, Taiwan
conna.yang@gmail.com
* Institute of Information Management, National Chiao Tung University
1001 University Road, Hsinchu 300, Taiwan
{7777682, a770401362}@gmail.com

Abstract

This study uses the artificial neural back-propagation network model to detect the outliers in
semiconductor machines. The neural network model has the advantages of great precision and
effectiveness. This research uses Novellus Vector Machine and its Remote Process Controller
(RPC) function to collect the data. This study detects the gas transmission pressure of chamber.
Our experimental results show that three-month period of network training data possesses the
best results. We suggest that the prediction and model training be around 3 months.

Keywords: Semiconductor machine outliers, back-propagation network model, quality
control in semiconductor manufacturing.

Acknowledgement
The authors are indebted to the anonymous reviewers for their careful reading and comments

to enhance the quality of this article. This work is support by National Science Council
Taiwan under grant no. NSC 102-2410-H-141-012-MY2 (C.H. Huang).
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E01-03

An Answer Validation Concept Based Approach for Question Answering in
Biomedical Domain
Wen-Juan Hou, and Bing-Han Tsal
Department of Computer Science and Information Engineering
National Taiwan Normal University
No0.88, Section 4, Ting-Chou Road, Taipei 116, Taiwan, R.O.C.
{emilyhou, 60047039S}@csie.ntnu.edu.tw

Abstract

With the continuously growing literatures in the biomedical domain, it is not feasible for
researchers to manually go through all information for answering questions. The task of
making knowledge contained in texts in forms that machines can use for automated processing
is more and more important. This paper describes a system to answer multiple-choice
questions for the biomedical domain while reading a given document. In this study, we use the
data from the pilot task “machine reading of biomedical texts about Alzheimer’s disease”
which is a task of the Question Answering for Machine Reading Evaluation (QA4MRE) Lab
at CLEF 2012. We adapt the concept of answer validation that assumes the over-generation
hypotheses will be checked in the validation step. In the following, the query expansion
technique “global analysis” is applied. The best result is 0.51 c@1 score which is clearly
above the baseline at CLEF 2012 and shows an exhilarating performance.

Keywords: Question answering system, Answer validation, Query expansion, Question
answering for machine reading evaluation

Acknowledgement

Research of this paper was partially supported by National Science Council, Taiwan, under
the contract NSC 102-2221-E-003-027.
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Abstract

The traffic safety and telematics have received lots of attention from industrials and academics.
The more cars we have, the more traffic accidents have happened to damage peoples’ life and
properties. In this study we propose a new method of detecting the dangerous driving
behaviors. In this work, three-axis accelerometers are used for measuring accelerated variation
of three different axes, a ZigBee wireless sensor network is used for transmitting sensing data
in this system to a tablet PC. For more accurate of identifying driving behavior of this system,
an On Board Diagnostics Phase2 (OBD-II) is applied for capturing driving speed to adjust
parameters accordingly. The results of experiments show this method able to identify driving
behaviors with more accuracy rate. In comparison with previous work, the proposed scheme
presents up to the accuracies of 91.2% and 90.6%, in conditions of downtown road and
highway, respectively.

Keywords : Zigbee, Accelerometer, OBD-II, Driving behavior detection
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Abstract

This project is belonged to the fourth subproject of the main project: “The development and
implementation of an innovative telematics and application service platform combined with
cloud computing.” The goal of this project is to develop an optimal real-time route planning
and on-line navigation system using cloud computing voice-controlled interface, OBD-II, and
Google-Map technologies. This project makes use of cloud computing to perform the
complicated tasks, e.g., speech recognition and optimal route planning. The speech signal will
be transferred into AMR format and then submit to the speech recognition system built in the
cloud computing service. The proposed system can directly extract the speech features from
AMR bit stream and carries out accurate speech recognition results. Meanwhile, the project
adopts the concept of probe vehicle. The vehicle equipped with the proposed on-board
telmatics platform will consistently report its OBD-II data, GPS coordinates, destination, and
navigation options to the cloud computing service. Therefore, the cloud computing service can
determine an optimal real-time route planning based on the immediate traffic information
reported from probe vehicles. Finally, the route planning result will be transmitted to user in
the form of Google Maps. The main advantage of the proposed system is that users do not
need to install any speech recognition software or navigation program in their on-board
telmatics platforms before using the proposed voice-controlled on-line navigation system.
This will also benefit the cost and size reduction of the on-board telmatics platform.

The related research results of this project have been published at ICGEC 2010, ICGEC 2011,
IMIS-2011, 2011 Symposium on Digital Life Technologies, and 2011 Conference on
Electronic Communication and Applies. In addition, this project attends 2011 National
Electronic Originality Competition and 2011 Embedded System Design Contest, and obtains
the second prize and the design completed award. This project will further submits the related
results to international telematics journals.

Keywords: Cloud Computing, Speech-Controlled Interface, OBD-II, Google Maps, Probe Car.
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Abstract

This project is the third subproject of the main project entitled “SOC Design and
Implementation Based on Integration of Speaker, Acoustics-Based Emotion Speech, and
N-Best Emotion Keyword Recognition for Emotional Cognition and Feedback.” The objective
of this project is to develop an SOC module with the function of acoustics-based
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emotional speech recognition for the emotional cognition and feedback SOC chip proposed in
the main project. The SOC module developed in this project could recognize various types of
positive, negative, sarcastic, and neutral emotions. These emotional speeches include joy,
angry, sad, fear, worried, disgusted, relaxed, boring, tired, nervous, and neutral emotions. In
order to increase the recognition rate of various emotional speeches, this project will make use
of pitch contour, formant, MFCC, subband energy, MPEG-7 audio features, and hybrid
GMM-SVM classifier to achieve the task of emotional speech recognition. In addition to
novel study on the emotional speech recognition algorithm, this project will also design and
implement the SOC module for acoustics-based emotional speech recognition. By the use of
reconfigurable hardware computation module provided by the main project, this project will
build up fast and low-power consumptive modules for emotional speech features extraction
and classifier. Under the assistance supported from the main project, the proposed SOC
emotional speech recognition module expected to reach 90% of accurate rate in emotion
recognition.

This project is originally planned for the three-year project. However, due to NSC only
approved one-year budget for this project, this project just could focus on the design and
implementation of the emotional speech recognition algorithm. These tasks include
construction of emotional speech database, extraction of emotional speech features, and
implementation of emotional speech classifier. This project will make use of wavelet
transform and Fourier transform to extract various emotional speech features, such as pitch
contour, formant, MFCC, subband energy, MPEG-7 audio features (include spectrum centroid,
spectrum spread, spectrum flatness). Then one can use hybrid GMM-SVM classifier with
these emotional speech features to perform the emotional speech recognition. In addition to set
up an emotional speech database that contains 180 emotional speech clips, the related research
results are published in e-CASE & e-Tech 2012 and ISCAS 2012.

Keywords: affective computing, emotional speech feature, acoustics-based emotional speech
recognition, SOC design and implementation.
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Abstract

From wired to wireless, from WLAN to WMAN, mobile wireless networks have become a
definite trend of computer networking, in particular with the rise of next generation wireless
access technologies, such as WiMAX and LTE. Users strongly demand to keep connected
anywhere, anytime, and to retain ongoing services on the move. Such a vision will be
confronted by a number of technical challenges. Previous studies mainly focus on seamless
handover. This study will contribute to the provisioning of QoS in mobile wireless network
from a different perspective. The proposed framework consists of three main modules, namely
Proximity Management Module, Migration Decision Module, and Service Migration module.
First, We accomplish the design and implementation of the migration module at different
layers - including application-layer, IP/TCP layer, and IP/UDP layer. And the design and
implementation of the proximity management module and the migration decision module is in
progress. Considerable amount of information regarding connection quality and system
parameters is essential for a successful implementation. Final, service migration including
improved handover at media access control layer and integrated handover. The integrated
handover — service migration consider a new signaling scheme which conducts client
handover and service migration jointly at the same time. It can be expected that service
disruption period during the handover/migration can be greatly reduced.

Keyword: Mobile Wireless Network, Integrated Service Migration, Quality of Service
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Abstract

This paper proposed a Reduce Identical Event Transmission Algorithm (RIET). The
al-gorithm can decide that which sensor nodes could send the event to sink node when sensor
nodes sense a same even. Moreover, other nodes can save power because they didn’t send the
same event. In our simulation, the RIET algo-rithm can enhance sensor nodes’ life time about

12.9 times and saving power consOumption about 52.43% than tradition algorithms.
Keywords: Wireless Sensor Network ~ Sensor Nodes ~ Reduce Identical Event Transmission

Algorithm ~ Grade Diffusion Algorithm
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Semantic Frame-based Natural Language Understanding for Intelligent
Topic Detection Agent

Yung-Chun Chang ', Yu-Lun Hsieh, Cen-Chieh Chen®*, Wen-Lian Hsu
1 Institute of Information Science
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2 Department of Information Management
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3 Department of Computer Science
National Chengchi University, Taipei, Taiwan
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Abstract

Detecting the topic of documents can help readers construct the background of the topic and
facilitate document comprehension. In this paper, we proposed a semantic frame-based
method for topic detection that simulates such process in human perception. We took
advantage of multiple knowledge sources and identified discriminative patterns from
documents through frame generation and matching mechanisms. Results demonstrated that
our novel approach can effectively detect the topic of a document by exploiting the syntactic
structures, semantic association, and the context within the text. Moreover, it also outperforms
well-known topic detection methods.

Keywords: Topic Detection, Semantic Frame, Semantic Class, Partial Matching, Sequence
Alignment.
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E02-02

A Novel Method for Extracting Aging Load and Analyzing Load
Characteristics in Residential Buildings

Hsueh-Hsien Chang, Meng-Chien Lee, Nanming Chen
Department of Electric Engineering, Jinwen University of Science and
Technology, New Taipei, Taiwan
Department of Electrical Engineering, National Taiwan University of Science
and Technology, Taipei, Taiwan

Abstract

This study proposes a Hellinger distance algorithm for extracting the power features of aging
load based on a non-intrusive load monitoring system (NILM). Hellinger distance algorithm is
used to extract optimal features for load identification and the back-propagation artificial
neural network (BP-ANN) is employed for the aging load detection. The proposed methods
are used to analyze and identify the load characteristics and aging load in residential building.
The result of aging load detection can provide the demand information for each load. The
recognition result shows that the accuracy can be improved by using the proposed feature
extraction method. In order to reduce the consumption of energy and send a real-time alarm of
aging load to the user, the system provides the information of energy usage from the data
analyses.

Keywords: Non-intrusive load monitoring system (NILM), aging load detection, Hellinger
distance, back-propagation artificial neural network (BP-ANN).
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An Improved Liu’s Ordering Theory Based on Empirical Distributive
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Abstract

Since the Ordering Theory (OT) has only considered the item ordering relationship rather than
the item non-independence, and the Item Relational Structure theory (IRS) has only focused
on the item non-independence but no thought for the item ordering relationship, the first
author of this paper proposed his improved theory, called Liu’s Ordering Theory (LOT), which
has considered both the item ordering relationship and item non-independence. However, all
of the critical values of the ordering index of above-mentioned three theories are subjectively
fixed numbers. In this paper, for overcoming the lack of statistical meaning, an empirical
distributive critical value of the ordering index based improved LOT theory, denoted as ILOT,
was proposed, this new theory is more reasonable and useful than OT, IRS and LOT.
Furthermore, by using the new method ILOT, based on the theory of the ideal test proposed by
the first author of this paper, we can construct the validity index of item ordering structure of
any group of examinees to compare the performances of any different groups of examinees.
Keywords: Ordering relationship, non-independence, OT, IRS and LOT.
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Abstract

Application univariate analysis to predict the impact of head and neck cancer with xerostomia
important parameters in the three months after radiation therapy and twelve months.In this
study, 206 accepted IMRT (Intensity Modulation Radiation Therapy, IMRT) head and neck
cancer patients.Using the EORTC QLQ-H & N35 and the EORTC QLQ-C30 questionnaire
three months after radiation therapy were discussed with the twelve months of the severity of
xerostomia.BootStrap each sample inference of missing data and removing outliers and
excluded before treatment - severe xerostomia in the sample. Select prognostic factors using
univariate logistic regression analysis, the selected prognostic factors using logistic regression
analysis system, the final performance assessment based on the model and the model
predictions with moderate potency test, in Brier-score method NPC models are less than 0.13,
HNSCC models are less than 0.12 and the AUC performance assessment NPC_12m with
HNSCC_3m has the best performance (0.92). After the opening of the intervention factor for
reference when designing treatment plans, and to improve health quality of life in patients
with head and neck cancer xerostomia area.

Keywords: xerostomia, quality of life (QoL), head and neck cancer (HNC), univariate
analysis
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Abstract

To improve the investigation processing efficiency for the radiation therapy treatment
planning evaluation for the normal tissue complication probability (NTCP) and tumor control
probability (TCP) in different models, we construct an innovative platform that provides a
more convenient environment for TCP/NTCP study. We developed a multi-functional platform
by using MatLab software that could be run in a personal computer. The platform includes two
parts: dose-volume histogram (DVH) plot and NTCP/TCP calculation. We found that our
radiotherapy analytic platform is user friendly, easy to use, and can provide a convenient and
cheaper environment for TCP/NTCP study. Whether such superiority in planning investigation
could transfer into clinical advantages needs further study.

Keywords: dose-volume histogram (DVH); normal tissue complication probability (NTCP);
tumor control probability (TCP); equivalent uniform dose (EUD).
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A GA-Based Approach to Efficient Resource Management of Virtual
Machines in Clouds
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Abstract

In cloud computing, infrastructure as a service (laaS) is a growing market that enables users to
access cloud resources in the convenient, on-demand manner. laaS provides user to rent the
resources of cloud computing and virtual machines (VMs) through virtualization technology.
When different VMs demand different amounts of resources from a set of physical resources,
how to decide the resource consolidation adaptively to satisfy the resource needs of VMs is an
important problem addressed in this paper. The consolidation is formulized as a mapping
problem called virtual machine placement policy (VMPP). However, VM will change the
requirement of resources according to the workload of application VM. Thus, it's necessary to
apply resource consolidation technology to satisfy dynamically resource on demand. In this
thesis, we present a two-phase approach for resource consolidation to minimize resource
consumption. In the first phase, we use a genetic algorithm to find a reconfiguration plan. In
the second phase, we propose a mechanism to find a way to migrate VMs such that the
number of active nodes and the overall migration cost could be minimized. Finally, the
experimental results show that we obtain well-consolidating active nodes than other existing
approaches.

Keywords: Resource consolidation, VM migration, Cloud computing, Genetic algorithm
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Abstract

In this paper, a smart interactive electricity management system including Smart Safe Saving
Device, heterogeneous sense network gateway and electricity management system are
developed. This developed system provides smarter software services to improve the
efficiency of safe and energy-saving electricity. The appliances are able to connect network,
detect appliance states, and manage the electricity supply by Smart Safe Saving Device. These
Smart Safe Saving Device can collect the electricity information of appliance to form the
power map of home. Besides, the Smart Safe Saving Device does not need the change of
original sockets and appliances. The proposed electricity management system has many
development opportunities and potential for markets.

Keywords: electricity management, smart safe saving device, heterogeneous gateway,
Android
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