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Preface

Welcome to the Proceedings of the 2nd International Conference on Green
Communications and Networks (GCN 2012), which was held on December 12—-14,
2012, in Chongqing, China.

GCN 2012 will be a venue for leading academic and industrial researchers to
exchange their views, ideas, and research results on innovative technologies and
sustainable solutions leading to green communications and networks. The con-
ference will feature keynote speakers, a panel discussion, and paper presentations.

The objective of GCN 2012 is to facilitate an exchange of information on best
practices for the latest research advances in the area of green communications and
networks, which mainly includes the intelligent control, or efficient management,
or optimal design of access network infrastructures, home networks, terminal
equipment, etc. GCN 2012 will provide a forum for engineers and scientists in
academia, industry, and government to address the most innovative research and
development including technical challenges, social and economic issues, and to
present and discuss their ideas, results, work in progress, and experience on all
aspects of advanced green communications and networks engineering.

The GCN 2012 conference provided a forum for engineers and scientists in
academia, industry, and government to address the most innovative research and
development including technical challenges and social, legal, political, and eco-
nomic issues, and to present and discuss their ideas, results, work in progress, and
experience on all aspects of information computing and applications.

There was a very large number of paper submissions (1834). All submissions
were reviewed by at least three Program or Technical Committee members or
external reviewers. It was extremely difficult to select the presentations for the
conference because there were so many excellent and interesting submissions. In
order to allocate as many papers as possible and keep the high quality of the
conference, we finally decided to accept 486 papers for presentations, reflecting a
26.5 % acceptance rate. We believe that all of these papers and topics not only
provided novel ideas, new results, work in progress, and state-of-the-art techniques
in this field, but also stimulated the future research activities in the area of
information computing and applications.



vi Preface

The exciting program for this conference was the result of the hard and
excellent work of many others, such as Program and Technical Committee
members, External Reviewers, and Publication Chairs under a very tight schedule.
We are also grateful to the members of the Local Organizing Committee for
supporting us in handling so many organizational tasks, and to the Keynote
Speakers for accepting to come to the conference with enthusiasm. Last but not
least, we hope you enjoy the conference program, and the beautiful attractions of
Chongqing, China.

December 2012 Maode Ma
Yuhang Yang

General and Program Chairs

GCN 2012
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Chapter 1
Stochastic Insuring Critical Path Problem
with Value-at-Risk Criterion

ZhenHong Li, YanKui Liu and WenJuan Zang

Abstract In this paper, we study a class of two-stage stochastic optimization for
insuring critical path problems, in which the first-stage objective is to minimize the
Value-at-Risk, and the second-stage objective is to maximize the insured task
durations. Subsequently, we turn the proposed problem into its equivalent form.
For general task duration distributions, the problem is also very complex, so we
cannot solve it by conventional optimization methods. We use stochastic simu-
lation method to estimate Value-at-Risk. Furthermore, we employ a hybrid binary
particle swarm optimization algorithm (BPSO) to solve it, where the dynamic
programming method (DPM) is used in the second-stage problem. Finally, we
conduct some numerical experiments to illustrate the feasibility and effectiveness
of the designed algorithm.

Keywords Critical path - Stochastic optimization - Value-at-risk criterion

1.1 Introduction

In the field of the project management, the minimum time to complete all the
activities in the activity network is project’s critical path, which equals to the
length of the longest path from the source node O to the destination node n [1].
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In most business applications, financial penalties of project completion time are
often increasing function, so people pay attention carefully on the length of critical
path. In this case, most people shorten project completion time by pre hiring
additional labor or paying additional money so as to balance the total costs and the
completion time, which is referred as insuring critical path problem.

In recent years, researchers have studied critical path problem in certain and
uncertain environments. Chen et al. [2] incorporated the time-window and the
time-schedule constraints into the traditional activity network. Guerriero and
Talarico [3] proposed a general method to find the longest path in a deterministic
activity-on-the-arc network. Bowman [4] and Mitchell and Klastorin [5] treated
mass uncertain information by heuristic-based and Monte Carlo simulation-based
techniques. Shen et al. [6] considered a stochastic optimization for insuring critical
path problem and provided decomposition strategies to solve this problem.

The PSO algorithm was first introduced by Kennedy and Eberhart [7]. Com-
pared to other evolutionary algorithms, PSO has a faster convergence rate and
much less parameters to adjust, which makes it particularly easy to implement.
Recently, the PSO algorithm has attracted much attention and been successfully
applied in the variety of fields. For example, Liu [8] solved stochastic portfolio
problem by Monte Carlo simulation-based PSO algorithm. Motivated by these
mentioned above, in this paper, a hybrid BPSO algorithm, which combines
approximation approach, DPM and BPSO, is designed to solve the stochastic
insuring critical path problem with value-at-risk criterion. The interested reader
may refer to Kageyama et al. [9], where conditional valued-at-risk is employed as
a risk aversion criterion.

In the rest of this paper, we propose a class of two-stage stochastic optimization
for insuring critical path problems in Sect. 2. Section 3 transforms the proposed
problem into its equivalent model, and gives the method to compute Value-at-Risk.
The hybrid BPSO algorithm can be used to solve the equivalent problem in Sect. 4.
In Sect. 5, we provide some numerical experiments to illustrate the efficiency of the
hybrid BPSO algorithm. Finally, we draw our conclusions in Sect. 6.

1.2 Two-Stage Insuring Critical Path Problem

In this section, we first recall the definition of Value-at-Risk in random environ-
ment. Let Hz(z) = Pr{Z <z} be the cumulative distribution function of a random
variable Z and o € (0,1). The left-side a—quantile of H; is defined as
H;'(2) = inf{p|Hz(¢) > o}, and the right-side a—quantile as sup{p|Hz(¢) < o}.

If Z represents losses, the (left-side) quantile H,'(1 — ) is also called Value-
at-Risk and denoted VaR,(Z), ie., VaR,(Z) = H;'(1 — o) = inf{¢p|Pr{Z < ¢}
>1—a}.

We now construct a two-stage stochastic insuring critical path model with
Value-at-Risk criterion:
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min VaR“{ > C,‘inj“r@(Q(xaé(w)))} (1.1)

(ij)eA
t.:x; € {0,1},V(i,j) €A,

where Q(x, &(w)) is the optimal value of the following programming problem:

max Y (dy — (dy — g7)xg)yy
(ij)eA
R
JEFS(0) (1.2)
Z vy — Z ¥ =0,VieN\{0,n}
JEFs(i) I€RS(i)
¥ € {0,1},¥(i.j) €A

In the first-stage, c;; is the cost of insuring arc (i,j) € A, the total costs include

the insuring cost > c¢;x; and the penalizing cost ®(Q(x, {(w)) in scenario ,

(iy)€A

where Q is the nondecreasing penalty function, x is a decision vector, ¢ is the
random vector obtained by piecing together all random task durations in the
network, Q(x, £(w)) is the critical path length. Given a risk level o € (0, 1), the
objective is to minimize the (1 — a)—efficient cost point of the total random costs.
The constraint bounds a binary decision variable x;;, where x; = 1 if arc (i,j) is
insured, and O otherwise.

In the second-stage, d;’ is an uninsured task duration, and g;? is an insured task
duration for arc (i,j) € A in scenario w. The objective is to maximize the sum of
the insured task durations. FS(i) = {j|(i,j) € A} is the set of nodes adjacent from
node i, and RS(i) = {j|(j,i) € A} is the set of nodes adjacent to node j, i,j € N.
The first and the second constraints enforce flow balance for critical path conti-
guity, and the third constraint bounds a binary decision variable y;;, where yi = 1

if arc (i,/) is part of one identified critical path in scenario w, and O otherwise.

1.3 Computing Value-at-Risk Objective

By the definition of Value-at-Risk, we have that VaR,(Z + a) = VaR,(Z) + a,
Va € R. Then we obtain

Z cix + O(Q(x, E(w))) ¢ = VaR,{O(Q(x,&(w)))} + Z

(ij)eA (ij)eA

As a consequence, problem (1.1) (1.2) is turned into the following equivalent
model:
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{min VaR,{®(Q(x, E(w)))} + >° cyxy
(i)eh (1.3)
s.t.ix; € {0,1},V(i,j) €A,

where Q(x, &(w)) is the optimal value of the programming problem (1.2).

Problem (1.3) is a complete recourse two-stage stochastic integer programming
problem (see [10]). The key to solve it is to compute VaR,{®(Q(x,¢&))}, ie.,
inf{|Pr{®(Q(x,&)) <@} >1 - a}.

Suppose that ¢ is a continuous random vector for any arc (i,j) € A, then the
minimum is attained at 1 — o, i.e., Pr{®(Q(x, {(w))) < ¢} = 1 — a. Next, we use
the stochastic simulation method to estimate the left-side (1 — o)—quantile of
Pr{®(Q(x, {(w))) < ¢}. Now we define

() = { 1, ©(0(x,&)) <o

0, otherwise
For k = 1,2, ...,K, which are random variables such that E[h(&*)] = 1 — o for
K
all k. By the strong law of large numbers, we obtain 4 > h(E) — (1 —a)
=1

In the sens0065 of almost sure as K towards infinity.
K
Note that 3 /(&) is the number of & when @(Q(x, &)) < ¢ holds. Thus, ¢
k=1
should be the K'th smallest element in the set {@(Q(x, &), ®(0(x, &%), ...,
O(0(x, &)}, where K’ is the integer part of (1 — &)K.
The method to evaluate Value-at-Risk objective is summarized as follows:
Algorithm 1 (Approximation to Value-at-Risk)

Step 1: Generate sample K independent and identically distributed random vectors
él, 62, LK according to the probability distribution of ¢ for any arc

(i.j) € A,
Step 2: Evaluate ©(Q(x, &)) by formula (1.4), and denote by ¢, = O(Q(x, &)),
where & is the realization of ¢ for k = 1,2,...,K.

Step 3: Set K’ as the integer part of (1 — o)K.
Step 4: Return the K’th smallest element in the set {@;, @,, ..., ¢x}-

1.4 Hybrid BPSO Algorithm

For solving the equivalent insuring critical path model, it is required to compute
critical path effectively. According to the characteristics of network structure, we
apply optimality principle of dynamic programming [11] to employ the following
calculation formula to update the longest path of the network:



1 Stochastic Insuring Critical Path Problem 7

F0) = max {£(0) + (dli]lj] — (L[] — glUDAID} (1.4)
where f(j) represents the longest path of node j from the project starting point, f (i)
represents the longest path of node i from the project starting point, d[i][j] repre-
sents an uninsured task duration of arc (i,j) € A, g[i][j] represents an insured task
duration of arc (i,j) € A, and x[i][j] represents whether arc (i,j) is insured, i.e., 1 if
arc (i,j) is insured, and O otherwise.

We now turn our attention to BPSO. BPSO is based on pop_size particles, each
of which indicates a possible solution of the problem space. Each particle has its
own best previous position Ppes represents the personal smallest objective value.
The global best particle Gy represents the best particle found in the colony.

BPSO uses a vector of binary digits representation for the positions of the
particles. The particle’s velocity and position updates in BPSO are performed by
the following equations:

Vaew = @Voia + €1 -rand() : (Pbest - Pold) +c- rand() . (Gbest - Pold) (1 5)

_ Oa lff’”ZS(Vnew)
Ppew = { A (1.6)

where o is called the inertia coefficient, ¢; and ¢, are learning rates and usually
ci=c2=2, s(Voew) = m, and r~ U(0,1)

Now we embed the DPM into a BPSO algorithm to produce a hybrid BPSO
algorithm. For the sake of clarity, we only provide the summary about the process
of this method.

Algorithm 2 (Hybrid BPSO Algorithm)

Step 1: Initialize pop_size particles with random positions and velocities, and
evaluate its corresponding objective values by approximation approach.

Step 2: Set Pyest and its objective value equal to its current position and objective
value of each particle, and set Gyey and its objective value equal to the
position and objective value of the best initial particle.

Step 3: Update the velocity and position of each particle according to formulas
(1.5) and (1.6), respectively, and calculate the objective values for all
particles by approximation approach.

Step 4: For each particle, compare the current objective value with that of its Ppeg.
If the current objective value is smaller than that of Ppeg, then renew Ppeg
and its objective value with the current position and objective value.

Step 5: Find the best particle of the current swarm with the smallest objective
value. If the objective value is smaller than that of Gy, then renew Gueg
and its objective value with the position and objective value of the current
best particle.

Step 6: Repeat Step 3 to Step 5 for a given number of generations, and return them
Guest and its objective value as the optimal solution and the optimal value.
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1.5 Numerical Experiments

In this section, we perform some numerical experiments to solve our problem.
The hybrid BPSO algorithm is coded in C++ programming language and the
numerical experiments are carried out on a personal computer (Lenovo with Intel
Pentium(R) Dual-Core E5700 3.00GHZ CPU and RAM 2.00 GB), using the
Microsoft Windows 7 operating system.

Consider an insuring critical path problem with 8 nodes and 13 arcs: (0,1) (0,2)
(0,3) (1,4) (2,3) (2,4) (3,5) (4,5) (4,6) (4,7) (5,6) (5,7) (6,7), where (0,1) represents
the arc from node O to node 1, and the rests can be explained similarly.

For each arc (i,j) € A, assume its task duration follows uniform distribution
over the interval [100,200]. According to practical situation, task duration is
sometimes likely to be delayed or sometimes ahead of task duration. Hence, we
generate df; by multiplying the task duration for (i,j) € A and a random number
from a uniform distribution over the interval [0.85, 1.55]. For each arc (i,j) € A,
we randomly generate gf;. from the uniformly distributed [O.6d§, O.Sdf-‘j], and gen-
erate the cost c;; to insure arc (i,j) € Ava? + b? from a uniform distribution over
the interval [80,100]. Finally, we round all the values of dj, gj;, ande; to the
lower integer values. In this insuring critical path problem, we set M = 10°, and
assume that the penalty function is given by

0, 0<1<800

o) = Vi — 800, 800 <1 <900
1 — 890, 900 < 7 < 1000
110 4 (£ — 1000)?, 1> 1000 .

We now solve the critical path problem by the hybrid BPSO algorithm. For this
purpose, we adopt the following parameter values in the solution process: popu-
lation size pop_size = 30, number of generation GEN = 300, the maximum
velocity vmax = 2, and the weight o decreases linearly from 0.9 to 0.4 in con-
secutive iterations by the formula: & = 0.5 ~% + 0.4, where GEN and gen
represent the maximum number of iterations and the current number of iterations,
respectively.

Table 1.1 summarizes the computational results by the hybrid BPSO algorithm
for the eight nodes and 13 arcs data sets, where column 1 gives the sample sizes;
column 2 gives different given risk level o; column 3 reports the insured arcs;
column 4 shows the objective value, and column 5 gives the average CPU time. In
addition, the convergence of the objective value is shown in Fig. 1.1. The per-
formance implies the hybrid BPSO algorithm is effective to solve our problem.
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Table 1.1 The results of the hybrid BPSO algorithm (GEN = 300)
K o Insured arcs Objective value CPU(s)
1,000 0.01 0,1,0,1,0,0,0,0,0,0,1,0, 1) 446 11.063000
0.05 0,0,0,0,0,0,0,0,0,0,1,0, 1) 280 10.875000
0.10 0,0,0,0,0,0,0,0,0,0,1,0, 1) 244 10.860000
3,000 0.01 0,1,0,0,0,0,0,1,0,0,1,0, 1) 444 41.375000
0.05 0,0,0,0,0,0,0,0,0,0,1,0, 1) 281 39.563000
0.10 0,0,0,0,0,0,0,0,0,0,1,0, 1) 247 39.515000
5,000 0.01 0,1,0,0,0,0,0,1,0,0,1,0, 1) 440 72.875000
0.05 0,0,0,0,0,0,0,0,0,0,1,0, 1) 278 67.906000
0.10 0,0,0,0,0,0,0,0,0,0,1,0, 1) 247 67.812000
7,000 0.01 0,1,0,0,0,0,0,1,0,0,1,0, 1) 444 113.594000
0.05 0,0,0,0,0,0,0,0,0,0,1,0, 1) 283 103.516000
0.10 0,0,0,0,0,0,0,0,0,0,1,0, 1) 249 103.328000
400
380_
350‘
" 3401
<30
@ i
= 1
5 a0of
|
=
260
240+
220t
200 L L L L I
0 50 100 150 200 250

Fig. 1.1 The convergence of the objective (K = 5,000, « = 0.10)

1.6 Conclusions

The number of generations

In this paper, we have proposed a two-stage stochastic insuring critical path
problem with Value-at-Risk criterion, in which the task finishing times are char-
acterized by uniform variables. The major new results of the current development

are as follows:

We have presented a two-stage stochastic insuring critical path problem, in
which we adopted the Value-at-Risk criterion and a penalty function in the first-
stage, and the task durations in the second-stage problem are characterized by

uniform random variables.
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For general task duration distributions, the equivalent problem is very complex,
so we used the stochastic simulation method to compute Value-at-Risk. To solve
our problem, we designed a hybrid BPSO algorithm, where the DPM is used to
compute the critical path in the second-stage problem.

To demonstrate the developed modeling idea and the effectiveness of the hybrid
BPSO algorithm, a number of numerical experiments has been performed via one
numerical example with eight nodes and 13 arcs.
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Chapter 2
Research on Classification of Highway
Emergency Telephone System

Xu Jia, Yuxin Liu and Liwei Zhu

Abstract Emergency telephone system is the special symbol facilities of high-
way. It is the special equipment in highway for providing emergency rescue during
the vehicle accidents and sending the information to the relevant manage
departments. In this paper, the development history of the highway is first intro-
duced, and a classification framework of the emergency telephone system is given.
According to the transmission mode the system is divided into three types: cable
type, optical fiber type, and wireless type, and subsequently the advantages and
disadvantages of various types in the system are compared, end of this paper, the
key issues of the system and the future trend of development is presented.

Keywords Emergency telephone system - Electric cable - Optical fiber - Wireless
- Highway

2.1 Introduction

In the twentieth century European countries first adopt the highway emergency
telephone system based on fixed communications technology equipment. Its pur-
pose is to provide emergency rescue and dealing with special events, and the
communication tools during the engineering maintenance [1-3]. On the wayside of
highway emergency telephone system terminal equipment was set 1-2 km
according to a pair of field. Special sections of the highway need to increase the
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equipment density appropriately [4, 5]. When the drivers need help, they can give
an alarm through the emergency system. Finally, the staffs of the monitor center
adjust the processing. Highway emergency telephone system is one important
facilities of the highway; especially the user transfer information in special cir-
cumstances and solve the problems in time.

The development of national highway emergency telephone system can be
classified in the following five stages [6—8]: (1) 1983—-1985 the Tianjin Tanggu port
road installed “highway phone box” in Tianjin, mainly provide the maintenance
personnel management service, which can be considered as the prototype of the
emergency telephone system in our country road; (2) With the Shanghai-Jiading,
Shenyang-Dalian, JingJinTang, the capital airport highway and Guangzhou-Foshan
highway open and operation in the 1990s, the emergency telephone system was
introduced from abroad, such as Alcatel, Siemens and other products from Spain,
France, Singapore, and so on. At the same time our country speeds up the research
and development process of the emergency telephone system. The typical product is
the cable type emergency telephone system; (3) The technical performance and the
stability of nation produce emergency telephone system reached and more than
imported products widely used in the national highway. This period cable type
emergency telephone system is still mainly used; (4) At the beginning of the twenty
first century, our country developed the optical fiber type emergency telephone
system and wireless emergency telephone system by innovation and replaced the
original system gradually; (5) Traditional emergency telephone system only provides
the voice business. With the technology developed, the system provides transmitting
voice, data business, and image business. Multi-function emergency telephone
system has come out. Nowadays the fifth stage system is developed in stable.

The speed and size of national highway construction grow rapidly and enter the
ranks of the developed countries. To improve the management level of highway
operation, establish and perfect the basic highway facilities, reinforce the traffic
management and legal consciousness, improve the highway safety relief rules,
improve the service consciousness, and service level become more and more
important [9]. Constructing the highway of the good society image is a significant
task. In highway operation, reducing traffic accidents, casualties and property
losses is priority of the traffic management department and a long-term strategic
task. Emergency telephone system as the basic highway facilities and rescue
system is necessary.

Nowadays, most national highway set up the emergency telephone. When the
drivers need for help in a traffic accident emergency rescue, the emergency system
can avoid causing great losses [10]. With the wide application of the emergency
telephone, a good performance and lower price highway emergency telephone is in
demand of highway development. Emergency telephone system can be divided
into three kinds by Transmission mode: the first kind is the full length of the signal
transmission cable; the second is the full length of the signal transmission Optical
fiber; the third is to use wireless public network of signal transmission. The three
transmission ways have different features, and the specific differences in sub-
sequent chapters are expounded.
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2.2 Cable Type Emergency Telephone System

Highway cable type emergency telephone system sets emergency call console
generally placed in monitoring branch or tunnel station, at the same time sets the
emergency telephone along both sides of highway or tunnel. The emergency
telephone system is composed of telephone console, remote power amplifier
equipment, remote control module, transmission cable, the loudspeaker and
emergency telephone extension of roadside, and so on.

Cable type emergency call uses local cable as transmission medium [11]. It is
widely used in domestic. It has many advantages such as low project cost, easy
implementation, mature technology, and so on. The emergency telephones along both
sides have high reliability, corrosion resistance, prevent noise performance require-
ments. Users can contact the monitoring center as soon as pick up the emergency
telephone. And the monitoring center warning system is launched automatically;
it can show geographical location of the user and deal with the procedure of events.
Traditional landline telephone system usually uses the cable transmission pattern.

Cable type emergency telephone system is commonly the independent sub-
system of highway private network, and later ally this transmission way has been
widely used in domestic highway. But with time elapsing the cable type emer-
gency telephone system also gradually revealed some drawbacks:

(1) Due to the analog circuit design, components influence by the environment
set-point drift, causing the fuzzy, large noise, low voice call quality, difficult
maintenance, and high repair price;

(2) Extension telephone has high failure rate and later the maintenance cost is
high. Due to its own structure, roadside fault of few extension telephone will
cause a large section of telephone cannot be used normally;

(3) Initial large investment, large quantity, not easy to maintain, need to lay cable
for the system, and take up pipe resources;

(4) The lightning resistant ability of cable type emergency telephone system is
weak, the equipment is easily damaged by the thunderstorm and lightning,
especially in the serious lightning areas. When the bury cable is short circuit,
breaks by hit, the whole emergency telephone system cannot be used;

(5) The cable aging is serious when the environment is damp. The insulation
resistance will decrease when the cable is in water for 1-2 years later, at the
same time the call quality is affected.

2.3 Optical Type Emergence Telephone System

With the rapid development of optical communication technology, in recent years,
optical fiber type call system in highway for help and rescue communication
emergency fills the blank of highway emergency telephone. At present, the optical
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fiber type emergency telephone system is mainly divided into two types: for-
warding type self-healing ring structure and passive optical network structure.
General use double fiber transmission, through the use of WDM technology, can
transmit in the same optical fiber that contains both the receiving and sending light.
Some products also increase a core optical fiber in order to transmit triggered or
control signals, etc.

Forwarding type self-healing ring structure emergency telephone system is
composed of emergency telephone extension of roadside, console of management
branch and optical fiber transmission equipment. The whole system can be made
of 1-8 two-way self-healing ring structure, every single fiber two-way self-healing
ring needs to connect 32 emergency telephone extension, the whole system can
accept almost 256 emergency telephone call at the same time. The system is
controlled by computer and use the software to realize the man—machine dialog.
The console of management branch controls the real-time emergency telephone of
various states.. Phone calls of voice to be automatically record, print reports, can
set multi-level management mode, and realize the whole province, the centralized
management, and can provide many asynchronous data of highway channels for
other information transmission.

This kind of optical fiber type emergency telephone system uses optical fiber
self-healing ring transmission, improved the redundancy ability of the system,
which makes the reliability of the system higher. Even breakpoint appeared in the
transmission link, the system can still communicate normally through the reverse
transmission instead of system interruption. The extensibility of the system is
excellent; each master computer can link eight optical loops, accept 256 pairs of
emergency telephone extension at most, and can connect the master computer
through network. Each extension of the self-healing ring structure needs double
optical transmitter and receiver, system transmission also need double transmis-
sion optical fiber.

Emergency telephone system of passive optical network structure is composed
of emergency telephone extension of roadside, management center master console,
optical fiber transmission equipment, and so on.. The system adopted the optical
passive technology, making each extension in standby mode during the no com-
munication state, in order to reduce the power consumption of the extension. Due
to the use of optical passive optical technology, the system needs double optical
transceiver and optical fiber to ensure the transmission reliability, each machine
extension as a branch node of optical transmission link, so the failure of one
extension will not lead to communication interrupt of other extensions.

Compared with the conventional emergency telephone system, optical fiber
type emergency telephone system has the following features:

(1) Small attenuation, long transmission distance, high system reliability;

(2) Wide frequency band, low wastage, anti-jamming, high quality voice, no noise
accumulation;

(3) Strong ability of anti-jamming and lightning. The system uses optical fiber as a
transmission medium, not by the electromagnetic interference and has the very
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strong lightning protection performance, especially for the mountainous area
and the lightning multiple areas;

(4) Simple construction and small investment. The system makes use of optical
fiber as the transmission channel, and the channel can be used as communi-
cation of optical transmission. The main construction can be finished at one
time and need not additional cable, reducing the cable fees and the workload
of construction;

(5) Adopting the solar energy and battery to supply power, self-healing ring struc-
ture can provide 1 month electrical energy for work during the rainy days;

(6) High integration and can be integrated well with the highway monitor system
providing many asynchronous data channels. The system adopts full-duplex
transmission, each extension machine of roadside can provide additional 1-2
RS422 interface. Other information such as low rate monitoring data can
transmit through this system.

2.4 Wireless Type Emergence Telephone System

Wireless type emergency telephone system is developed by wireless mobile net-
work. The reliability and speech quality is excellent compared with the cable type
system and the optical fiber type system. As the development of mobile com-
munication network and the improved quality of service, it becomes a develop-
ment trend of using public wireless communication network to construct the
wireless emergency telephone system.

The network mode of wireless type emergency telephone system can be divided
into GSM public network mode and custom wireless network mode.

In the wireless type emergence call system based on the GSM public network,
each pair of roadside emergency telephones in call pavilion installed a set of the
main communication controller and solar battery power supply system. General
control device of the call processing center installed a set of communication
controller and wireless emergency telephone system host, in order to communicate
the call processing center through the wireless telephone extension after the SIM
card registration of the roadside emergency telephone extension. All of these
formed a complete set of emergency telephone system.

Special wireless type emergency telephone system of ultra short wave radio
generally uses full-duplex working way. Its working band is generally divided into
150, 450, 800, 900 MHz. The working band needs to be approved by the com-
mittee of national radio before the construction. At present, this type of emergency
telephone system barely appeared in the highway application.

The best advantage of wireless emergency telephone system is without laying
transmission cable, convenient construction, simple maintenance, and reducing the
initial construction period. Due to wireless emergency telephone extension with no
long wires, lead the possibility of lightning and thunder damage small and the
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maintenance is simple, not affected by the transmission cable faults. At the same
time each extension has a unique address, so each extension is independent, not
affected by others. The extension density of each host control zone can be
increased gradually according to actual situation, suitable for staging investment
and gradually improvement.

Compared with cable transmission system, the speech quality of the wireless
type emergency telephone system is influenced by the coverage of radio and
weather conditions, and vulnerable to interference. Adopting the GSM public
network, emergency telephone system is not independent system, which service
quality is restricted by the public network, and later need to pay communication
fee for the public network. At the same time wireless emergency telephone had a
fatal flaw: communication quality of the wireless signals will be discounted greatly
in the blind remote mountainous areas.

2.5 Critical Issues in Emergence Telephone System

There exist several key questions in the emergency telephone system:

(1) System control software: An advanced emergency telephone system must
have the corresponding control software support. The system control software
includes the host management program of control center, which controls the
automatic recording of multimedia voice signal, information storage and
output, management of extension communication. In addition the software
requirements contain the solar battery management of the extension, etc. ;

(2) Use the different frequency duplex working way of transmitter and receiver to
solve the full-duplex call problems between the host and extension;

(3) The case structure: emergency telephone extensions are set out-field, so they
need to adapt different weather conditions. As design and manufacture the
case, rainproof, dustproof, high temperature and low temperature prevention,
and other factors must be considered. In addition transmitter and receiver are
taken security protection in order to prevent man-made destruction.

(4) Component: all key integrated circuits use the foreign temperature standard.
The products must meet the —40—+60 °C temperature standard in order to
ensure the system work stable.

2.6 The Future Development Trend

Emergency telephones will be replaced by mobile phones in good wireless cov-
erage area. Opening the emergency services is a developing trend through wireless
expanded network service in the highway.
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Cancelling the emergency alarm facilities does not mean reducing the level of
social service. However, it means reinforcing the emergency alarm facilities and
making more economy, convenient, promptly, and humanized.

Emergency telephones are necessaries in the tunnel and wireless network
coverage poor areas, which are still one significant rescue method in highway.

Using the mobile phone instead of the emergency telephone in the new con-
structed highway, the relevant mileage pile number sign, and direction sign must be
set properly. Finally, the managers make relevant department coordinate of the work.

Adopting the mature technology and equipment, in order to develop and expand
the rescue service constantly, improving highway multiple service level.

As mobile phones popularizing step by step, the mobile phone brings a lot of
convenience when the accident happened in the highway. But mobile phone
cannot instead of the emergency telephone; the main reasons are shown as follows:

(1) Both mobile phone and emergency telephone can give an alarm, both can
provide rescue services for highway emergency, but each one has its advan-
tage along with the shortage;

(2) An emergency telephone is a special communication rescue tool, which is not
restricted by any condition. Finally the emergency telephone is waiting for
rescue every moment;

(3) An emergency telephone as a special communication rescue tool has the strict
process of emergency alarm rescue.

2.7 Conclusion

Emergency telephone system is one important component of the highway traffic
engineering. Due to the fully enclosed highway, emergency rescue system becomes
particularly important. Nowadays problems of the emergency telephone system
should be solved step by step according to the need. Summarizing the experience
scientifically and objectively in order to gradually improve the expressway moni-
toring system and emergency call center system. The application of national highway
emergency rescue system is developed and innovated gradually, which becomes an
important part of the intelligent transportation system. It will provide a safe, reliable,
economic, efficient, harmonious traffic environment for the society.
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Chapter 3

Semantic Analysis Model of Chinese
MMT Based on Hierarchical Network
of Concepts in Chinese—English Machine
Translation

Wen Xiong and Yao Hong Jin

Abstract Machine translation (MT) is a subfield of computational linguistics,
which needs the technologies of natural language understanding (NLU), natural
language processing (NLP), and the methods of artificial intelligence (AI). Deep
understanding of Chinese helps to meet the semantic constraints of Chinese. Since
linear and hierarchical structures of language are presented meantime, this paper
proposes a semantic analysis model of Chinese multiple-branched and multiple-
labeled tree (MMT) based on the hierarchical network of concepts (HNC) in
Chinese—English machine translation, which executes the semantic analysis of
Chinese sentence and generates HNC-MMT, and performs the conversion of the
HNC-MMT to generate the translation. The word knowledge-base and rule-base
are used to parse the semantic structure of Chinese sentence. Experiments show
one of the most important tasks of semantic analysis of Chinese sentence, the
global eigen-chunk recognition, achieves an accuracy above 85 %, which indicates
the effectiveness of the model and the parsing method.
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3.1 Introduction

Machine translation (MT) is a research using computer software to translate text or
speech from one natural language to another, which is a subfield of computational
linguistics. Natural language understanding (NLU) and natural language pro-
cessing (NLP) are important means and technology used by MT. The researches of
MT can be divided into two big categories [1], i.e., rule-based [2, 3] and corpus-
based. The latter includes statistics-based [4], example-based [5], and connec-
tionist approaches [6].

The statistics-based MT has gained good effectiveness. However, there are still
some cases in the translated texts, which do not meet the semantic constraints.
Thus, it is necessary to understand deeply source text using the NLU to improve
the quality of the translated texts, which involves the semantic analysis of sen-
tences of the source text. The rule-based method is more conducive to merge the
expert’s knowledge to analyze the semantic of source sentence. Hierarchical
network of concepts (HNC) [7] is an important theory of semantic analysis, which
expresses the knowledge of a linguist with word knowledge-base of HNC and rule
knowledge-base of HNC. The semantic analysis of HNC is to capture the deep
semantic structure and semantic expression of Chinese sentence by the use of the
knowledge of HNC in the NLU.

In this paper, we propose a semantic analysis model of Chinese multiple-
branched and multiple-labeled tree (MMT) based on HNC in Chinese—English
machine translation, which parses the semantic of Chinese sentence and generates
HNC-MMT of Chinese sentence by the use of the semantic symbol and means of
HNC.

3.2 Related Work

The analysis capacity of phrase structure grammar is limited, and the generation
capacity is too strong in the analysis of natural language. Feng et al. presented MMT
model for Chinese information processing (CIP) [8] in 1983 to overcome the defects
of the phrase structure grammar and to meet the requirements of computer processing
of natural language of Chinese. Linear and hierarchical structures are shown among
linguistic symbols in the same time, which cannot be presented by single feature.
Thus, functional unification grammar [9] was proposed to parse the sentence for the
multiple characteristics of the linguistic symbols.

The translation of Chinese subsentence is a difficulty in the MT of Chinese—
English patent, thus the model of degraded sentence was introduced, and related
rules were proposed [10] to form the translation algorithm for the Chinese sub-
sentence. For the solid expressions in MT of Chinese-English patent, especially
the expression of the claim sentence of Chinese, the rule-based method [11] can
effectively improve the quality of the translated text including these expressions.
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The selection of the main verb in the case of multiple verbs used together and the
deciding of the boundary of long noun-phrase (NP) are still two difficulties of the
syntactic analysis of Chinese. However, the semantic analysis based on HNC
theory and the use of the language-logic-dynamic-representation (1v) principle [12]
can effectively handle the two situations. When integrated with the system of
syntax tree, the research formed a hybrid-strategy method, which can help to
improve the performance of the MT of Chinese—English patent. Passive voice is
often appeared in patent document. Thus, it is an important step of MT to rec-
ognize the corresponding Chinese sentence with passive expression, and then to
handle the generation of translated text by the use of rule-based method [13].
Element subsentence is widely existed in Chinese patent documents. Most of the
problem of Chinese—English MT about the element subsentence can be perfectly
resolved on an online patent MT system in SIPO by the analysis of the semantic
structure of element subsentence in three types and the proposal of the rules of
Chinese—English MT [14].

3.3 MMT Model of CIP

The model construction of the syntactic analysis of Chinese is an important
composition of knowledge representation from the viewpoint of artificial intelli-
gence. Thus, the resolving of this problem can serve the follow-up step of
knowledge reasoning, and to form the final intelligent decisions.

3.3.1 MMT Definition

The MMT [15] is a knowledge representation defined as follows:

An MMT has and only has one root;

If the root has a child node, then, every child node is an MMT;

Any node in the MMT has child nodes with the number from O to n. If a node
has 0 child node, the node is a terminal node (a leaf); otherwise it is a non-terminal
node;

The mark in each of nodes of MMT is a set of multiple labels.

3.3.2 Mark Content of MMT of CIP

The MMT adopts the combination method by the use of the static mark of word
knowledge and the dynamic mark of syntax, semantic, and logic functions for the
automatic analysis and automatic generation of Chinese. The mark content of
MMT is described as follows.
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Static Marks. (1) The part of speech (POS) mark, such as: nouns, premises
words, position words, time words, and so on. (2) The phrase type mark, such as:
the verb phrase, noun phrase, adjective phrase, and the number and quantity
phrases. (3) The inherent semantic mark of words, such as: images, materials,
phenomena, time and space, measure, abstract, attributes, and actions. (4) The
inherent grammar mark of words, such as a different noun requires a different
quantifier, the different valence of verb, and substance properties.

Dynamic Marks. (1) The syntactic function marks, such as: subject, predicate,
object, attribute, adverbial, complement, adnex, the center language. (2) The
semantic relationship marks, such as: agent, patient, dative, involved, moment, and
so on. (3) Logical relationship marks, such as: argument O (deep subject of sen-
tence), argument 1 (deep direct object of sentence), and argument 2 (deep indirect
object of sentence).

3.4 HNC-MMT

HNC-MMT model is different from MMT of CIP on the content of mark, and its
value owing to HNC-MMT is semantic analysis oriented.

3.4.1 Mark Content of HNC-MMT

The content of these marks are listed as follows.

Static Marks of HNC. There are about 261 marks distributed in six categories.
(1) Class of generalized concept, such as: dynamic concept, concept of abstract
noun, concept of specific objects, people, property, and logical concept.
(2) Conceptual categories, such as specific concept (associated with persons or
things), abstract concept, and ambident concept. (3) Lv attribute, such as: flag of
main chunk, flag of auxiliary chunk, the back flag of auxiliary chunk, and so on.
(4) Morpheme, such as: adjective prefix, person prefix, verb prefix, noun suffix,
verb suffix, people suffix, and substance suffix. (5) Pure dynamic-representation
verb. (6) Sentence categories, such as: generalized role sentence, the number of
main chunk, chunk-extension sentence, and so on.

Dynamic Marks of HNC. There are about 487 marks distributed in four cate-
gories. (1) Features of word form, such as Chinese character, string, starting
Chinese characters of string, end Chinese characters of string, English string.
(2) Chunk features, such as: concept category of chunk, semantic interpretation of
chunk, sentence category of chunk, and so on. (3) Position features used by HNC.
(4) Functions used by HNC.
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3.4.2 Implementation

Directed by HNC theory, the linguist constructed word knowledge-base and rule-
base to express the static knowledge and dynamic knowledge.

Rules of Semantic Analysis of HNC-MMT. Rules of semantic analysis of HNC-
MMT are divided into two categories. (1) Analysis rules, such as verb-object (vo)
and object-verb (ov) processing, auxiliary chunk generation, and so on.
(2) Transformation rules, such as conversion of compound constitute of eigen,
format conversion, basic format conversion, and so on.

The flow of processing is always to judge whether the word pointed currently is
matched with the position O in the rule. When matched, the processing matches the
left node of the position 0 one by one, if succeed, it matches the right node of the
position 0 one by one. An example rule to generate eigen chunk (E chunk) is
expressed as follows:

(0) LC_CC [v] + (1)CHN [You, Cheng, Dao)

3.1
— > LC_TREE (E,0,0) + LC_TREE (HV,1,1)$ 3.1

where (0) LC_CC [v] represents the concept category of word O pointed by pro-
cessing currently is a dynamic-representation concept v; (1) CHN [You, Cheng,
Dao] expresses the word 1 after the v word is a special Chinese character, such as
You, Cheng, and Dao; LC_TREE (E,0,0) indicates that the processing will add
mark of E chunk into the position 0, and LC_TREE(HV,1,1) indicates that it will
add mark of HV (a down load) into the position 1. The last character “$” is a
terminal. For example, this rule will be activated by the following three sentences:

(1) Ling yi duan shezhi you qushui guandao.
(2) Shuju fasong dao jisuanji xitong.
(3) Weiyi bianhuan cheng dian xinhao.

When the pointer of position points the Chinese word “shezhi” (“fasong” in 2
and “bianhuan” in 3) which has a chunk concept-category v initialized by word
knowledge-base, and there is a Chinese character “you” (“dao” in 2 and “cheng”
in 3) after it, the rule (1) is activated by the left of the rule, and the position of
Chinese word “shezhi” (“fasong” in 2 and “bianhuan” in 3) will be added an
eigen mark and the position of Chinese character “you” (“dao” in 2 and “cheng”
in 3) will be added a HV mark.

Processing Flow of the HNC-MMT. The total processing flow and prepro-
cessing subflow of HNC-MMT for semantic analysis of Chinese is illustrated as
follows.

In the above Fig. 3.1a, after preprocessed, the Chinese sentence is sent to the
module of semantic analysis and conversion. Finally, it is postprocessed, and the
results of analysis and translation are given, wherein the preprocessing is illustrated
as follows.
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In the above Fig. 3.1b, the module of pre-processing loads the word lexicon and
word knowledge-base, and then segments the Chinese sentence by the use of the
forward maximum segmentation to acquire the sequence of HNC words, which
includes word form and knowledge-feature of words, that is, static mark of HNC.
The semantic analysis and conversion for Chinese in the Fig. 3.1a is illustrated as
follows.

In the Fig. 3.2a, the module of semantic analysis and conversion loads the
semantic rule-base, and executes the rule analysis on the Chinese sentence to
generate the HNC-MMT. Finally, a rule conversion for Chinese is performed,
which realizes a reorder on the HNC-MMT. In the Fig. 3.2b, the module of post-
processing executes the English word selection to generate E chunk of English
corresponding to the E chunk of Chinese, and performs the transformation of
English verb to generate the final English sentence.
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Loading semantic
rule-base

Generation
of E chunk
for English

English word
selection

Y |
A 4

Generation for

HNC-MMT }—7/ HNC-MMT
%( T

Rule conversion

for Chinese

(a)

v
HNC-MMT
reorder

/_

v
English
sentence

English verb ‘
transformation ‘

(b)

Fig. 3.2 Sub-processing flow: a Semantic Analysis and Conversion of HNC-MMT for Chinese;
b Semantic analysis of postprocessing of HNC-MMT
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3.5 Experiments

The experimental corpus is 10 bilingual documents of Chinese—English from
China patent information center (CPIC). We extracted 1000 Chinese sentences
from these documents sequentially. The main content of the experiment is the
recognition of the global E chunk of Chinese sentence since global E chunk plays
an important role in the semantic analysis of Chinese, and we took the accuracy as
our measure for the evaluation of experiment. The accuracy is defined as follows:

Accuracy = (those recognized correctly)/(all needed to be recognized) (3.2)

The experimental results of open test show the accuracy of global E chunk is
85.1 %, and the throughput of the processing is about 455 Chinese characters per
second.

3.6 Conclusion

In this paper, we proposed a semantic analysis model of Chinese multiple-bran-
ched and multiple-labeled tree based on HNC in Chinese—English machine
translation, achieved semantic analysis of HNC-MMT for Chinese by the use of
static marks and dynamic marks of HNC, utilized word knowledge-base and rule-
base. The experimental result shows the accuracy of E chunk of Chinese sentence
is above 85 %. The results generated by HNC-MMT can be used in the generation
of translation, and hybrid methods can be used based on the results. For example,
we can send the Chinese chunk into the statistical MT engine, and then integrate
the output of the engine, and execute a special processing on the predicate verb to
generate the translation. Thus, the method of multiple strategies hybrid by the use
of HNC-MMT will be our future works.
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Development Program of China (No. 2012AA011104)” and “the Fundamental Research Funds
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Chapter 4

Study of University Students’
Psychological Warning Prevention

and Control Based on Automatic Control

Jie Liang

Abstract Nowadays, there are all kinds of health problems and crisis in university
students’ psychology in China. Due to all sorts of reasons, most of the Chinese
university systems lacked practical ideologically correct understanding and
education practice action. Therefore, this paper took the university students’
psychological crisis warning prevention and control system as the research object
and established psychological warning prevention and control system according to
the university students’ mental health problems. The author used the automatic
control principle methods to establish physical and mental health warning and
prevention system of university students. At the same time, the consultation
mechanism of university psychological health education took measures for the
early warning intervention and made guidance for the university students’ psy-
chological education. And based on this, it researched and explored the construc-
tion path of the university students’ psychological warning health education system.

Keywords Negative feedback - Automatic control principle - Positive feedback -
Warning prevention and control system

4.1 Introduction

At present, the problem of Chinese university students’ physical and mental health
crisis was a social concern. University students often could not dealt with the
pressure correctly and did all kinds of extreme behaviors like suicide, running
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away, and other severe crisis. In order to solve the problem of university students’
physical and mental crisis, the establishment of the university students’ psycho-
logical warning prevention and control system was imminent [1].

University students’ psychological problems mainly displayed when they met
with difficulties or psychological events in themselves or before public thus
leading to serious psychological imbalance. Therefore, it was very important and
meaningful to research the features and causes which university students’ psy-
chological crisis showed, and set up effective university students’ psychological
crisis warning prevention and control system to improve university students’
psychological quality and make it adapted to the change of society [2].

4.2 Analysis on the Necessity of the System Construction
of University Students’ Psychological Crisis Warning
Prevention and Control

The university students’ psychological crisis was increasing, and this eventually
led to severe and extreme behavior of the university students. For students
themselves, this might cause pain and regret of their whole life; for schools, it
could make the school reputation badly damaged; for students’ family, it might be
a devastating blow of body and mind. Therefore, the establishment of university
students’ psychological warning prevention and control system was very necessary
[3, 4].

(1) The warning prevention and control system could effectively prevent the
university students’ psychological crisis.

University students’ psychological crisis was urgent, gusty. But it was not
helpless and unpredictable when dealing with students’ psychological crisis.
As long as we established university students’ psychological warning prevention
and control system and when university students’ psychological health condition
changed, we did the early detection and timely reporting, timely judge, timely
intervention, and timely control, the university students’ psychological crisis could
be removed in the bud thus avoiding the happening of the psychological crisis.

(2) The warning prevention and control system could improve the effectiveness of
the consulting work of university students’ psychological health education.

The happening of university students’ psychological problem was develop-
mental, potential, and interactive. So this needed great efforts from university
mental health education consulting teachers, especially psychological crisis
intervention prevention and control ability. Generally speaking, the psychological
crisis intervention prevention and control was to give students help in the early
psychological problems, help the psychological state go back to balance and set up
a type of psychological problems intervention mechanism. At the same time, we
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should initiate the students themselves individual to pay positive attention to the
advance prevention, professional education, and advice of psychological problems,
thus avoiding these problems. We should strengthen university students’ indi-
vidual abilities against psychological problems, and promote the university stu-
dents’ physical and mental health growth.

(3) The warning prevention and control system was beneficial to the potential
inherent requirement of the construction harmonious campus and society.

At present, we investigated and analyzed the time of university students’
psychological problem and the result of the survey was shown in Table 4.1
(Fig. 4.1).

From the table, we could know that university students’ psychological problems
appeared in the depression accounted for 15 %, the anxiety symptom occupied
18 %, hostility mental problems occupied 13 %, and the suicide psychological
problems occupied 25 % which only second to crimes mental problems of 29 %.
Those all urgently needed the establishment of the university students’ psycho-
logical warning prevention and control system to reduce the abnormal death of
university students, maintain the stability of school education and promote the
development of higher education enterprise, or the students’ physical and psy-
chological health [5, 6].

Table 4.1 Data statistics of the university students’ psychological problems survey

University students’ psychological problems Ratio (%)
Depressive symptoms 15
Anxiety 18
Hostile sentiments 13
Suicide 25
Crime events 29
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Fig. 4.1 The occurrence proportion diagram of university students’ psychological problems
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4.3 The System Construction of University Students’
Psychological Warning Prevention and Control
Based on the Principle of Automatic Control

University students’ psychological warning prevention and control system was
very complex. The main manifestations were in several aspects:

(1) The university students’ psychological monitoring level characteristics,
namely the universities, colleges, teaching team, laboratory multi-level
structure;

(2) Forced coupling, namely the effect relation in all kinds of activities in which
university students linked with each other and depend on each other mutually;

(3) Randomness, due to the great number of university students, we could monitor
externally in an important area. The processing method of the students
abnormal behavior monitoring was random. The university students’ psy-
chological warning prevention and control system was aimed at comprehen-
sively monitoring the university students’ physical and mental behaviors.
Therefore, establishing the automatic control prevention and control system
was very necessary. The main performance control system was shown as
follows (Fig. 4.2).

The basic procedures of university students’ psychological warning prevention
and control system were regularly giving the students’ physical and psychological
health evaluation as well as making connections with the school counseling pro-
gram, and finding out students’ physical and psychological abnormality and pro-
viding information [7, 8]. Teaching management department should study and
analyze the students’ psychological information, set up the control and decision-
making system, and take personal counseling. And students also needed to control
themselves according to the opinions provided by the psychological counseling
instructors. In the daily life, they should do the self prevention, constantly improve
their physical and mental health, and be actively in psychosomatic physical
exercise. Students did the information feedback and made control measures
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Fig. 4.2 Automatic control structure diagram of the university students’ psychological warning
prevention and control system
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through their own evaluation as well as the psychological consultants. This cir-
culation system consisting of automatic control, information feedback, and
information analysis made the students’ body and mind develop healthily. From
the above process we could know that the early warning monitoring process on the
students’ physical and psychological health had all the characteristics of the
closed-loop information feedback system and it could adopt the automatic control
principle to do the system research [9].

Therefore, we set up the index system graph on the automatic control and
prevention of the university students’ body and mind: (Fig. 4.3).

From the Figure, we could establish the equation,

Namely, the university students’ psychological signal output mode:

koX sinwt, O<wt<a
n(t) =< koa, a<wt<(n — a)
koX sinwt, (m —o)<wt<m

Thus we got the describing function of university students’ psychological status
information saturated characteristics:

2 2
NX)=— = KO; arcsin% +% 1 - (%) X > a

Among them, K, stand for the university students’ psychological evaluation
value of the index system; X stand for early warning mechanism reaction coeffi-
cient; W stand for university students’ individual crisis factor coefficient; N stand
for university students’ psychological status information saturation; A stand for the
characteristic value of university students’ individual [10].

Fig. 4.3 The index system [ Learning stress
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Fig. 4.4 The Positive feedback relation diagram of university students’ psychological crisis
warning and behavior

The feedback relation diagram of university students’ psychological crisis
warning and behavior was as follows: (Fig. 4.4).

4.4 The Construction Path of the University Students’
Psychological Crisis Warning System

The psychological warning education consulting work which was in allusion to the
university students’ psychological problems had to do the following [11, 12]:

(1) To strengthen and improve university students’ ideological and political
education work dynamics, and strengthen innovation of ideological and
political education counseling content and form. We should analyze the
psychology, behavior, thought, and other characteristics from university stu-
dents’ psychological perspective, help themselves to analyze their own psy-
chological health and the purpose of school education, and research the
efficiency of the university psychological consultation work from the per-
spective of university students’ mental health [13].

(2) Use the classroom psychology education teaching method to guide the uni-
versity students’ physical and psychological health advice, help others and
strengthen the body and mind opening degree. Based on the physical and mental
health education, focused on the early warning prevention and control, did the
students’ psychological problems intervention control work well? The long-
term practice proved that after the university students’ psychological health
education course was put in university teaching plan, it provided an important
basis of the university students’ psychological health knowledge and education,
ensured university students’ psychological health education to be scientific and
effective, greatly satisfied the university students’ psychological health
education desired for the training, and ensured that students could get more
comprehensive mental health education system, consulting, and guidance.

(3) Actively carried out the survival education and life education, paid attention to
the university students’ physical and psychological health growth and use-
fulness. Through the university students’ life values surveys, the paper ana-
lyzed the university students’ physical and mental underlying reasons, and
perfects the university life education system according to the data reason.
Meanwhile, colleges and universities should be based on practice to strengthen
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the education system. And put forward richer, novel, vivid teaching course to
make university students realize the value and significance of life from body
and mind education, and try to survive, respect for others, the society and the
nature as well as the beauty of man, and establish the correct values.

(4) Positively trained university students to learn to use the social support because
the university students’ psychological problems were gusty, sometimes the
students themselves could not get timely and effective aid. So it was necessary
to train students to gain help on their own initiative. Second, strengthened the
students understanding of the necessity and significance to be active for help
made them regularly participate in the student body and mind health promotion
and let university students understand the development status and level of their
own physical and mental health, so as to obtain the guidance and support
timely [14].

(5) Take more effective university students’ psychological health education
consulting activities to improve university students’ psychological quality
training. Through the campus radio, Internet, newspapers, and other different
media channels, publicized the university students’ psychological health
knowledge regularly and vastly and actively created a circle of university
student’s health atmosphere to and cultivate noble values. At the same time,
developed various campuses cultural activities, let students get effective help
in the activities, and established university students’ psychological crisis
warning prevention and control system.

4.5 Conclusion

Above all, we could know that it needs social support to establish and improve the
students’ physical and psychological warning prevention and control system. What
is more, we should pay more attention to the diversification of the physical and
mental health education. We should make the use of the state, society, families and
university education resources to build university students’ psychological health
warning prevention and control system together and set up the university students’
psychological warning system operation mode which regarded school as the center,
got support from the student family, and gained the national and social forces for
auxiliary. At the same time, university psychological education consultation should
actively participate in university students’ psychological crisis warning prevention
and control mechanism and the intervention mechanism, etc. Especially when
serious university students’ psychological problems which were beyond the ability
range of the school appeared, school teachers should timely ask professional
mental institutions for help, and do the interface work well. We should fully arouse
all kinds of help and support systems from the national society to participate in the
university students’ psychological warning, prevention and control, intervention,
thus help university students’ body and mind to develop healthily.
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Chapter 5

Research of Toxic Gas Diffusion
Simulation Technology Based on Arc
Engine

Qing-long Zhang, Yi-ru Dai, Jiang Wang and Rong-yong Zhao

Abstract This paper was mainly to solve how to accurately and visually simulate the
toxic gas diffusion process. ArcGIS Engine drawing methods and key technologies
were used, and gas leak emergencies based on Gaussian plume model was selected as a
typical scene of emergency evacuation simulation system, dynamic simulation of gas
diffusion based on ¢ was implemented, and three key parameters, leakage source
strength O, wind speed V, surface roughness Z0, that affect results of gas diffusion were
briefly analyzed and researched. The results show that simulation system can simulate
dynamic diffusion processes after leak of toxic gas, and can quickly and accurately
draw and calculate regional distribution of equal concentration about three areas at any
time after leakage of toxic gas. The results of simulation can have a good assistant
decision function on prediction and assessment of toxic gas leakage accident scene.

Keywords Arc engine - Gaussian plume model - Simulation - Key parameters -
Equal concentration regions

5.1 Introduction

Sudden leakage accidents of toxic and hazardous gases which are widely used in
petroleum, chemical, and other industries, frequently occur and are harmful to
people’s safety. In order to avoid casualties, such problems rely on modeling and
simulation technologies for effective evacuation simulation drills has been paid
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increasing attention to [1]. From the perspective of technology and application,
GIS has strong skills of spatial analysis, simulation, and visualization [2]. Cur-
rently ArcGIS represents GIS industry’s highest technical level, ArcGIS Engine is
a new product which launched in ArcGIS9 version, and a complete embedded GIS
component library and tools library. We can easily realize dynamic and intuitive
simulation of gas diffusion process by using the latest ArcGIS drawing methods
and key technologies [3].

In this paper we selected a gas diffusion model with continuous leakage
characteristic as toxic gas diffusion model, and carried out intuitive and visual
simulation of gas diffusion process of continuous point source in the specific space
environment and meteorological condition by using drawing methods and key
technologies from ArcGIS Engine. Then we analyzed the results [4]. Generally, we
have carried out the realistic simulation on the gas diffusion process and achieved
reasonable results.

5.2 Gas Diffusion Model

In recent years, domestic and foreign researchers have undertaken extensive
research and improvements about the toxic gas leak diffusion, there are already
many mature toxic gas diffusion models used for the simulation, such as Gaussian
model, FEM3 model, BM model, Sutton model, Box model, Slab model [5, 6].
Based on the characteristics of a large-scale evacuation scene and long time
evacuation, we select Gaussian plume model as the gas diffusion model. Gaussian
plume model [7] is also known as continuous diffusion model of medium density
cloud. The expression of bounded continuous point source Gaussian plume model
expression as follows:

o A , )
ox,y, 2, H = e "\ e '\ E ) 4P\ 0 (5.1)

2md,0u

In Formula (5.1), ¢(x,y,z,t,H) is the concentration of diffusion gas which is
located in x m of downwind, y m of horizontal direction, z m above the ground;
Q Source strength; dy, 6, denote diffusion parameters of y direction and z direction,
unit is m, the parameters are related to the downwind distance x, the ground
roughness z0, atmospheric stability; u the average wind speed for environment;
t time after leakage; H effective height of the source of the leakage. Figure 5.1
graphically illustrates the diffusion shape of Gaussian plume diffusion model in the
case of wind.
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Fig. 5.1 Gas diffusion mode
figure based on gaussian

plume model diffusion y
&
~ .

the Leakage Point

5.3 Arc Engine Drawing Methods

5.3.1 Analysis Based on Arc Engine Perspective of Gaussian
Plume Model

A hazardous gas leak source is treated as the origin of default coordinate system of
Gaussian plume model, downwind of the leakage point is the X-axis; vertical
downwind direction is the Y-axis. Because the leakage source height H can be
neglected when it is compared with the diffusion region, there is two-dimensional
Cartesian coordinate system without considering the Z-axis. When model is used
for simulating and analyzing, the default coordinate system should be converted to
projected coordinate system of the Arc Engine map [8].

If the value of x, y, z, and ¢ after the leakage are given in Gaussian plume model,
we can calculate the gas concentration of x, y, z; If leakage parameter and gas
concentration are given, we can calculate the distributed district maps and depth of
death area, serious injury area, and minor injury area; In the case of other certain
conditions, through changing the value of 7, we can compute district maps and
depth of the equal concentration regions of gas diffusion.

5.3.2 Drawing Methods

5.3.2.1 Geometric Objects

Geometry is the most widely used one of the sets of objects in Arc Engine.
Through the geometry, we can draw points, lines (straight or curve), surface
features. Then we can draw the toxic gas diffusion region map by using these basic
features. The creation methods of the main geometric objects which are used in the
simulation system are shown in Fig. 5.2.
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Drawing Objects

Create point object Create Circle Object Create Polygon Object Create Line Object
IPoint pPoint=new pSegmentCollection.SetCircle(); IGeometryCollection ILine pLine=new
PointClass(); IFeature pGeometryColl=new PolygonClass(); LineClass();
pPoint.X=100; pCircleFeature=pFeatureClassCreate pGeometryColl. AddGeometry(pRing, | | pLine.PutCoords(pPoi
pPoint. Y=100; Feature(); ref o, ref 0); ntl,pPoint2);

Fig. 5.2 Geometric objects

5.3.2.2 Rendering and Transparency

In accordance with the intuitive characteristic, we need to render the diffusion
region. In accordance with visual characteristic of the region covered by gas
diffusion region in the map, we need to set the layers in which the gas diffusion
region has the transparent layers. So we choose features as the objects to be drawn.
For example, the rendering method of line feature is shown in Fig. 5.3a. And the
transparency method about the layer is shown in Fig. 5.3b.

5.3.3 Key Technologies

5.3.3.1 Model Calculation

The implementation of Gaussian plume model is the key problem of the toxic
diffusion simulation; in this paper we use cls Diffusion Model class to implement
the model. So the implementation of cls Diffusion Model class is the key of the
simulation system. In which there are some important methods as TD esity Cal-
culate method, Calculate method, and Judge Method.

(a) (b)

Construct Renderer
IsimpleRenderer renderer=new SimpleRendererClass();

Get Diffusion Region Layer
IFeatureLayer layer=axMapControll.get_Layer(1) as
IFeatureLayer;

The Drawing of Symbol
ISimpleMarkerSymbol imarkerSymbol=new
SimpleMarkerSymbol();
IMarkerlineSymbol pMarkerLine=new
MarkerLineSymbolClass();

A Transparency of the Obtained Layer
Rendering of Symbol ILayerEffects pLayerEffects=layer as ILayerEffects;
Renderer.Symbol=(ISymbol)pMarkerLine;

Fig. 5.3 a Rendering method; b Transparency method
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5.3.3.2 The Design of Dynamic Simulation System

Because dynamic simulation of toxic gas diffusion is drawn by using the drawing
methods of ArcGIS Engine, that how to combine ArcGIS Engine and secondary
development platform effectively and design the efficient dynamic simulation
system is also the key problem. The architecture of entire dynamic simulation
system is shown in Fig. 5.4a, and the structure of simulation system is shown in
Fig. 5.4b.

Base module save all the information of simulation features in the map, the
simulation parameters set by the user and the interaction. Paint module drawing
module, which is responsible for functions and methods related to drawing.
Interaction module mouse interaction module Arc Engine module provides a
reference library for paint module UI module the user interface module.

5.4 Implementation and Application Examples

By using the drawing methods of Arc Engine and above key technologies, we
developed the dynamic toxic diffusion simulation system successfully. When
simulating toxic gas diffusion, the system can automatically calculate the corre-
sponding diffusion depth of death area, serious injury area, and minor injury area
in any time; In this paper, we selected Wujing chemical industry area as the map of
simulation system, range of map is 2.2 x 3.6 km. We selected the conditions of
Tables 5.1 and 5.2 as the initial conditions, and simulated the process of toxic CO
diffusion by using the implemented simulation system, and briefly researched the
relationships between the depth of toxic gas diffusion region and some key
parameters of Gaussian plume model.

The Toxic Gas Diffusion Region Map Based On Initial Parameters of Table 5.1.

The Relationship Diagram Based on the Initial Parameters of Tables 5.1 and 5.2.

Figure 5.6 shows that the toxic gas diffusion regional map in different moments,
Fig. 5.5a shows the relationship between the depths of toxic gas diffusion region

(a) (b)

Diffusion Simulation Layer

Interaction

ArcEngine

Simulation Computing Layer

‘ Paint
A

y

‘ Base

SaveData

H
H

Fig. 5.4 a The architecture of dynamic simulation system; b the structure of simulation system
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Table 5.1 Initial condition

Q. Zhang et al.

T (min) Q (mg/s) U (m/s) 70 EPRGS Atmospheric stability
10 2,00,000 3 0.4 - D
15 2,00,000 3 0.4 - D
Change 1,20,000 3 0.4 - D
Table 5.2 Initial condition
Parameter Q u 70
t 00 o0 %)
Q (mg/s) Change 1,20,000 1,20,000
u (m/s) 3 Change 3
Z0 0.4 0.4 Change
EPRGS - - -
Atmospheric stability D D D
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under the initial conditions in detail. Figure 5.5b—d shows that under certain
conditions, there is nonlinear proportional relationship between the depth of toxic
gas diffusion region and three key parameters Q, u, Z0. As a result, by adjusting the
corresponding key parameters, we can get different scenarios of toxic gas diffusion
that can increase the plasticity of the simulation system (Fig. 5.6).
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5.5 Summary

In this paper, we select the suddenly toxic gas leaking the emergency evacuation
simulation system as the research background, and we research the application of
the Arc Engine simulation technology in the toxic gas diffusion simulation in
detail, and we have developed the toxic gas diffusion simulation system based on
Arc Engine simulation technology and Gaussian plume model. In addition, we
made a brief research of impact of three key parameters in Gaussian plume model
on the depth of toxic gas diffusion region. The toxic gas diffusion simulation
system has a good assistant decision function to the prediction and assessment of
the toxic gas leakage accident scene and the subsequent evacuation plan.
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Chapter 6
Network Security Evaluation Based
on Support Vector Machine

Xiang Chen and Yun Li

Abstract Network safety risk assessment of the solution is a key part of network
security. Support vector machine method to overcome the defects of the traditional
evaluation method (such as neural network method) of the nonlinear and local
minimum value. This paper describes the content and index of network safety risk
assessment, and puts forward a network safety risk assessment method based on
support vector machine. The experimental results show that the method is feasible
and effective.

Keywords Risk evaluation - Support vector machine - Network security

6.1 Introduction

Along with the development of the computer network technology, network has
affected every aspect of our lives, brings to our life great convenience. However,
the problem of network security is becoming more and more outstanding [1].
Network security risk evaluation has become the key process to solve in the
network security, has become in this field of research hot spot. The task of network
safety risk assessment of the risk analysis is loopholes and each network system
and information system, and put forward the corresponding measures to control
risk to the minimum, to ensure the normal operation of the whole network.
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6.2 The Content of Network Security Risk Evaluation

Have a lot of malicious conditions in network system (such as data leak, the
system damage, service interruptions. The reason is a loophole in the network. The
network safety risk assessment is a calculation and assesses the risk of network
system in order to prevent the emerging threats [2]. The network security risk
assessment factors as shown in Fig. 6.1 shows, including the threat identification,
vulnerability appraisal, assets appraisal.

6.3 Indicators of Network Security Risk Evaluation

The value of the network security risk mainly includes three aspects that is, the
value of assets, threats, and vulnerabilities. The network security index of risk
assessment is based on the three fields [3]. These indicators of network safety risk
assessment as shown in Fig. 6.2 shows.

6.3.1 Assets

Assets are to point to have something in the network system of values, such as:
operating system, network, network management, id, computer hardware, switch,
firewall, and router.

6.3.2 Threat

This threat is a potential damage to the network. There are many factors including
the threat of physical environment, the hardware and software fault, malicious
code, hacker attacks, operating errors, the information disclosure and falsifying
information, threat assessment is through the environment and loss of network
system calculation [4].

Threat Threat
Identification ™ Occurrence Threat
Occurrence
o Risk
Vulnerability The Level of Value
Identification | 7| Vulnerability
The Level of
Vulnerability
Asset Asset Value
Identification | |

Fig. 6.1 Content of network security risk evaluation
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6.3.3 Vulnerability

The vulnerability of the network system is an important part of network safety risk
assessment. Led vulnerability including: software security hole and security fea-
tures, physical access control equipment, data encryption, network structure, the
physical environment, and so on. The vulnerability evaluation calculation is
through the network of the vulnerability of the equipment, and assessment level of
vulnerability [5].

6.4 The Classification Method Based on Support
Vector Machine

The support vector machine (SVM), as a kind of machine learning method, put
forward the bell LABS in 1995, the basic idea is to find a classification surface can
distinguish to go correctly. The method based on support vector machine can be
divided into two categories [6].

6.4.1 Linear Classification

We can obtain the best classification function from the linear separable training
samples (Xi, Yj) so as to get the optimal classification surface. The optimal
classification functions as follows:

The Value of Network Risk Assessment
Asset Threat Vulnerability
T T
Information Commun ci::a.r.io Neowork Hardware Nerwork Vulnerability
and Data - m Equipment and Vulnerability Management
Services
Software
Defects
Hardware Malicious Vulnerability Message Operational
Failure Code Information Tampering Errors

Fig. 6.2 The indicators of network security risk evaluation system
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flix) = sgn{ia;‘yi(x,-x) + b*} (6.1)

i=1

Let a} stand for the Lagrange multiplier and b*for classified threshold.

6.4.2 Nonlinear Classification

For nonlinear problems, we use the relaxation factor {é}ﬁvzl to stand for the degree
of misclassification and turn the nonlinear kernel function K(xi, yj) into a linear
function in the high dimensional space through a series of changes, so we can get
the optimal classification surface. The kernel functions as following:

Linear SVM: K (x,y) = x.y

Polynomial SVM: K(x,y) = {(x.y) + 1}*

Radial basis function SVM: K(x,y) = e~ ll/2e
Neural network SVM: K(x,y) = tanh(K,x.y — d)

In this paper, the support vector machine of radial basis function is used and the
corresponding classification function is as follows:

flx) = Sgn{zn:aiyzf((xix) + b} (6.2)

i=1

6.5 Evaluation Model

The steps of the network security risk evaluation model based on support vector
machine can be described as follows:

Training the large-scale samples

Obtaining the optimal classification function and decision-making surface by
continuously adjusting the decision function and classification of surfaces;

For the data to evaluate, we can obtain the classification results by using the
optimal classification function and decision-making surface to classify.

Before obtaining the optimal classification function and decision-making sur-
face of support vector machines, we should define parameters and incentive value
of the kernel functions. In this paper, 6> = 0.15 H = 100.

The training samples are divided into four risk levels. Each risk corresponds to
the support vector machines. All the sample data are the input of the first SVM.
We use 1 to stand for the risk value R > = 0.5, —1 for the risk value R < 0.5 and
(1, —1) for the output of the first support vector machine. We can get the number
and structure through the training of the first support vector machine.
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Fig. 6.3 Network security
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The evaluation model based on support vector machine is shown in Fig. 6.3, which
includes sample training and risk evaluation.

The class of support vector machine and the structure of support vector machine
parameter are shown in Figs. 6.4 and 6.5.

6.6 Experimental Results

We do the experiment to verify the accuracy and generalization ability of the
method proposed above. The generalization ability is interpreted as a production of
a reasonable decision for data previously unseen in the process of training.

We select 50, 100, 150, 200 samples as training samples separately, 600
samples as test samples to verify the accuracy of the method. And then we select
200 samples as training samples and select 2,400 samples divided into four groups
randomly as the test samples to verify the generalization ability of the method. The
results are as follows.

The results are summarized in Table 6.1 from which we can see that, with the
sample increasing, the accuracy increases gradually. When the sample was 200,
the accuracy is 91.08 %. For the same sample, the amplitude of accuracy is
0.0138.
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Class CvSVM

{

Public:
CVSVM():
Virtual ~ CVSVM():
CvSVM (const CvMat*_train_data, CvMat*_responses,
Const CvMat*_var_idx=0, const CvMat*_sample_idx=0,
CvSVM Params_params=CvSVMParams() );
const CvMat*_var_idx=0, const CvMat*_sample_idx=0,
CvSVMParams_params=CvSVMParams() );
virtual float predict (const CvMat*_sample ) const,
virtual int get_support_vector_count () const;
virtual const float* get_support_vector (inti) const;
virtual void save (const char* filename, const char® name =0);
virtual void load (const char* filename, const char® name =0);
virtual void write (CvFileStorage*storage, const char*name);
virtual voidread (CvFileStorage*storage, CvFileNode* node);
int get_var_conun () const {return var_idx ? idx ->cols: var_all; }

}:

Fig. 6.4 The class of sum

Fig. 6.5 The structure of Struct CvSVM Params
sum parameter {
CvSVM Parames():
CvSVM Parames (int_svm_type, int_kernel_type,
double_degree, double_gamma, double_coef (),
double_ C, double_nu, double_p,
CvMat*_class)weights );
int  sve_type;
int kernel_type:
double degree; //for poly
double camma; // for poly
double coef 0: // for poly
double C:
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Table 6.1 The result of method of network security risk evaluation

Training samples Test samples Accuracy
50 600 0.8728
100 600 0.8931
150 600 0.9056
200 600 0.9108
200 600 first 0.9087
200 600 second 0.9132
200 600 third 0.8994
200 600 forth 0.9077

6.7 Conclusion

This paper proposes a network safety risk assessment method based on SVM.
Using the method of kernel function is a new combination different classification
of function, continuous optimization classification scheme to improve the perfor-
mance of the assessment of the SVM.
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Chapter 7
Study on Nursing Safety and Quality
Management

XiuFen Ma, Qingling Han, Lichun Zhou and Ying Hu

Abstract Objective: Explore the practice and application of safety care
management and quality management at work. Methods: Establish and improve the
nursing management system, safety assurance, and quality improvement through
the development of clinical nursing assessment standards, supervision, inspection,
and evaluation of the hospital-based nursing quality management to ensure the
compliance of the basic quality indicators; raised the nursing quality, to improve
with the basic pattern, we prefer both the long and short-term goals, implement and
guide the nursing quality, to improve project implementation, quality management
training and assessment. Results: Through the implementation of the management
of nursing safety and nursing quality, hospital comprehensive nursing quality and
service satisfaction has increased significantly. Conclusion: Implementation of
nursing safety management and nursing quality management, which ensure the
nursing quality of hospital-wide surveillance, improvement and implementation of
nursing quality and service satisfaction improved to play a positive role in pro-
moting. Through increased management, nursing quality management has more
standardized and institutionalized procedures, and enhanced the quality of nurses’
awareness and sense of competition, play an enhanced role in the promotion of the
service concept of “patient-centered”, improve the nursing comprehensive quality,
and create a safe and comfortable medical and rehabilitation environment.

Keywords Nursing safety - Nursing quality - Nursing management
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7.1 Materials and Methods

Nursing management is an important part of the hospital management, the matron
in the hospital is manager and organizer of nursing team. The matron directly
impact on the quality of hospital nursing and management level. Nursing man-
agement is a behavior process in order to achieve the management objectives,
nursing managers to adopt a certain organizational forms and methods, command,
coordination and control managers, and complete the pre-nursing goals. Nursing
management is an important part of the hospital management; the matron is the
main body of nursing management. This paper analyzes the matron should have
the quality and improve the quality of matron, and conducted in-depth discussion
on the nursing and safety and care management skills. Improve the matron quality
is the basic guarantee for improving the nursing management. Make full use of
nursing management skills to ensure that the necessary means to complete high-
quality nursing management [1, 2].

7.1.1 Professional Quality of the Matron

(1) Love nursing job, work hard, serious, and responsible.

(2) There is a strong sense of responsibility and dedication.

(3) Have a good nursing ethics, ideology and work style, work style, to set an
example, self-discipline, to treat people equally.

7.1.2 Matron should have Skills as Follows

(1) Grasp the nurses configuration principle.

(2) The principles of the nursing staff scheduling, scheduling.

(3) Nursing role and principles of performance evaluation.

(4) Nursing training and education in the form and method.

(5) Characteristics of nursing human resources.

(6) Motivation theory in nursing tube.

(7) Familiar with communication skills, effective communication strategies.
(8) Solve the doctors patients conflict.

7.2 Nursing Quality Management

In recent years, the transformation of the medical model and the rapid develop-
ment of medical, the scope of nursing services continue to expand, increasingly
high expectations of the nursing quality. A nice nursing quality management
system can effectively improve the nursing quality and nursing services process
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control. We must follow the principle of patient-centered service delivery model,
and comprehensive nursing quality, so that we deeply appreciate the continuous
improvement has more significance. Through practice and standardize nursing
behavior on the basis of further implement the nursing quality management pro-
cess, we think that should do the following aspects of work to improve nursing
management [3, 4].

7.2.1 To Improve the Quality of Consciousness

Establish the quality and development of consciousness. Quality of nursing should
adapt to the needs of social progress and technological development, nursing
thoughts of quality first throughout the entire work, nursing quality management is
the core of nursing management is an important indicator to measure the level of
hospital management. To grasp the nursing quality management must tackle well
management system and standardized implementation of the standards and quality
objectives [5].

In recent years, with the national health system reform people’s awareness of
the law have greatly improved, patients and their families have become increas-
ingly demanding in the quality of health care services and nursing techniques,
nursing quality control must have a complete set of management system supervise
the implementation of standards, to meet the needs of patients and their families.

7.2.2 Enhance the Awareness of Health Care Services

The quality management system operation involves every nursing staff, it is full
participation in the process. Establish the nurses’ collective consciousness. Con-
sciously safeguard the interests of hospitals and departments. Establish a good
quality management system. Create a long-term development. Firmly establish a
sense of service.

Overall quality of education and training, monthly implementation of the nurse
integrated quality evaluation, and receives better results and thus stimulates the
enthusiasm of the nurse’s work.

Through various forms of professional training, skill training, to meet the needs
of patients with multi-faceted, multi-level needs, also provides nurses and patients
to communicate and exchange, identification of patients ‘request, the implemen-
tation of personalized analysis to fully understand the patients’ request. Ensure
opinions and suggestions of the patient for our nursing work can get immediate
feedback, the patient’s complaints are handled timely and effective, to the satis-
faction of the patient nursing services, fully embodies the purpose of people-
centered care [6, 7].
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7.2.3 Standardize the Nursing Quality Management

7.2.3.1 The Basic Principles of Nursing Quality Management
for Patient-Centered Principles

The principle of a leadership role; the principle of involvement; the principle of
process approach; principle of system approach; fact-based decision-making
principles; the principle of continuous improvement. Management system is not
perfect, the imperfections of the rules and regulations, management and supervision
are not effective and other influencing factors affect the nursing and safety man-
agement system is the greatest threat to patient safety. Mistakes in management
decisions and organizational processes are the potential-induced system failures
most fundamental reason [8].

Therefore, establish and improve the quality of nursing safety management
system is particularly important to establish the three links of the quality man-
agement (PDCA). According to plan (P), the implementation of (D), check (C),
cycle (A) scientific procedures for quality control activities. Through timely and
quality control, evaluation, feedback, good to continuously carry forward the
inadequacies identify the causes, suggest improvements, and transfer it to the next
PDCA cycle in order to achieve continuous improvement purposes.

7.2.3.2 Improve the Quality of Nursing Monitoring of Nursing
and Improve Quality Management System

Each department to nursing work this week to carry out quality checks; monthly
organization of administrative and operational rounds of the nursing department, a
combination of regular quality inspection and occasional spot checks; nursing
director weekly to follow the president of the competent business subjects cycle
rounds to check the nurses’ responsibilities, real-time grasp sections. Establish
self-control and control of mutual coordination and restraint nursing and quality
control of nursing implemented by the Ministry of focus on the quality of man-
agement control, sections of the focus on process quality control, and nurses on the
basis of quality control, the focus on quality assurance at the same time each
month discussion and analysis, timely summary of the feedback.

7.2.3.3 Establishment of the Quality Management Standard

Nursing quality management begins with the standard, and finally standard setting
quality objectives, based on hospital quality and the objectives and requirements,
the department of Nursing, developed to achieve the target of the management
system of the nursing work, nursing responsibilities, nursing management prac-
tices, code of conduct for nurses, technical operation, and disease care routine.
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7.2.3.4 The Development of Nursing Work Job Specification

For the basic nursing, nursing classification, nursing documentation writing, ward
management, disinfection and isolation, staff and assessment, aid items, sterile
goods, do our best to the efficient management and improve operational results.
Require the control of the process of inpatient nursing services, to ensure timely
safe and effective nursing care to patients during hospitalization, to ensure the
quality of medical. To avoid the error occurred, etc., to ensure that the total quality
control management.

7.2.3.5 Focus on Training to Improve the Ability of the Matron
in the Nursing Management

There are plans to arrange the matron to take turns to attend training to learn, to
improve the matron overall quality and management capabilities.

7.2.3.6 Rational Allocation of Nursing Human Resources

Nurse managers should be the rational allocation of nursing human resources.
Nurses the number of clinical practice should be to match the workload. Positive
and reasonable working hours, the implementation of the nursing staff workload
and working hours would like to combine. The heavy workload, work longer
hours, small amount of work, shorter working hours. Hierarchical management
system, new and old nurse with the system to work. In order to reduce the overload
of work status. Reduce burnout and improve the quality of care, to ensure the
patients get better nursing.

7.3 Nursing Safety Management

Health care quality is the life of the hospital, is the core of the hospital manage-
ment, hospital survival and development of fundamental medical safety is an
important guarantee of the hospital normal operation, is an important part of the
quality of medical care. Nursing safety management is the guarantee of quality
care to ensure that the patient’s physical and mental health and effective control of
various factors of insecurity. With the development of society, people’s health
awareness and self-protection awareness is growing, more stringent security
requirements of the nursing work. “Patient-centered” management philosophy,
nursing safety issues more and more attention. The nursing safety has become an
important indicator to measure hospital care.

To strengthen the safety management of nursing, avoid medical safety acci-
dents, so that patients receive appropriate, timely and safe nursing, and important
responsibilities for the maintenance and reconstruction of health nursing workers
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nursing safety management can improve nurses’ awareness of security to minimize
the error of nursing, the incidence of accident disputes is an important part in the
nursing quality management.

Our national health management system, the current lack of sound quality
management system and nursing emergency plan, the nursing process is not perfect.
Nursing safety management is the core of the nursing quality management, nursing
quality directly affects the quality of medical care, patient safety, the hospital’s
reputation. Management system is imperfect, the lack of monitoring efforts, inse-
curity, lack of foresight, do not attach importance to education and training of
nursing staff, human resources vacancies, nurses low salaries are to lead to inse-
curity. Nursing and security presence: the nursing safety culture is not perfect,
patient safety management model is not established, the low level of nursing human
resources, it should do the following points.

7.3.1 Strengthen the Learning of Medical Laws
and Regulations, Strengthen the Care
and Safety Awareness Entries

With the rapid development of medical science and technology, modern medical
care activities become increasingly complex, more and more a variety of factors
that affect safety, such as individual young nurses a sense of responsibility is not
strong, professional conduct is indifferent, weak legal awareness, lack of self-
protection awareness.

Response to this situation, it is necessary to organize a learning knowledge of
laws and regulations, adhere to in their daily work, and actively guide the nursing
staff to raise awareness, strengthen safety awareness, and strive to improve the
quality of professional ethics of the whole department nurses, the first concept of a
strong healthcare safety, well-known own professional authority, rules and norms,
should not only be legally bound by words and deeds of self-perfection, and good
service to patients, the maximum to prevent the occurrence and put an end to the
issue of medical safety.

7.3.2 Focusing, Attention to Detail, and Adhere to Improve
Service, Improving the Nursing Quality

Nursing services is trivial, complex services, both in the management should pay
attention to focus, but also attention to detail. On the one hand, we should grasp the
key patient care, such as critically ill, surgery, and patients with mental disorders
and old age combined cardiovascular and some significant disease, these patients
should be the focus of a good care. On the other hand, we will focus on nurses
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training new nurses, practice nurses; working careless easy problems nurses as a
key nurse treat new nurses during the pre-based on the training of nurses. For all
sections of the case, hospital should provide opportunities for nurses in the training
of specialist knowledge.

While at the same time, we should focus on the implementation of the nursing
work system, do strict supervision and inspection, try our best to understand and to
master each group completion of the work, ensure all the nurse is on duty, such as
basic nursing, observe the patient’s condition if had been improved, found the
problem and correct the problem in time, warmly to all the patients, specification
and attentive nursing services in order to win the trust and cooperation of the
patient’s and their family. Effectively ensure the quality of service.

7.3.3 To Encourage Nurses and Continuously Improve
the Quality of Nurses’ Professional

The nurse has the glorious duty of the life-saving. Qualities of Nurses not only
have a close relationship with the quality of medical care, but also the decisive
factor for the development of nursing science. Therefore, to continuously improve
our own quality, is an important task of qualified nurses.

The wealth of expertise and excellent professional skills is the most basic
quality of the nurses. Only when we have a wealth of expertise and excellent
operational skills we can do great deal with the daily work, can be successfully
resolved the technical problems in their daily work, in this way, we can deal with
emergencies and unforeseen circumstances in their daily work.

To have such a capability, the nurse must be practice in the daily work, and
continue to accumulate experience, get a certain amount of expertise reserves,
have the ability to update the knowledge structure, and constantly learn new
theories, new skills, and master these skills.

According to nurses who less experienced and lack of clinical experience, the
department should do the monthly assessment of first aid techniques and conven-
tional operation, practice how to identify problems, and promptly pointed out, did
not miss a detail, at the same time, to encourage young nurses in the nursing process
meet new problems, difficulties, doubts, should learn to the ability of observe, think,
analyze, and judge, to continuously improve the ability of observation and critical
thinking, and take advantage of the morning meeting, try to practice and study
skills, difficult cases discussion by using the relevant knowledge, training, and
guide nurses to use the knowledge to the nursing, of clinical. Once meet the specific
problems, nurses need foresee, identify, and assess the risk as soon as possible. In
critically ill patients, nurses should focus on patients with assessment of predictable
nursing to remind the nurses how to take the initiative in the work, and carefully
avoid the risk of various treatments. Nursing staff’s safety training and nursing skill
training were highlighted. The consciousness of law, responsibility, safety man-
agement, and risk prevention were strengthened.
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Nursing skill and professional quality were greatly improved. Nursing fault was
effectively controlled and patients’ satisfaction. Nursing dispute decreased.
Nursing safety management is an effective way to ensure sustainable development
of safety nursing, it improved nursing quality.

7.3.4 Improve the Nursing System to Protect the Safety
of Clinical Nursing

Nursing management system is to reduce health care risk factor, but also a basic
guarantee for the protection, it is to protect the personal safety of patients and
medical staff. Hospital nursing risk management should do, first must conscien-
tiously implement the system, followed by non-omission of details, the nurses take
turns to work in the implementation of the system, check system, the rescue system
and the technical procedure and attention to every detail, and timely detection of
potential nursing security risks, aspects of the work likely to cause nursing risk,
and strengthen the nursing safety management system.

Strengthening nursing risk prevention and plans for the emergency response.
According to different sections of the working characteristics, do strengthen
emergency rescue work, training, drills and basic nursing care, stringent require-
ments for all the staffs. Monthly assessment.

To all kinds of department nurses, include of first aid knowledge and operation
of appraisal skills, to supervise the nurses to seriously study a variety of first aid
knowledge.

7.3.5 Construction Nursing Safety Culture

First update the nursing managers perspective, actively promote a safety culture,
mobilize the enthusiasm of the nursing staff, and take the initiative to report unsafe
events. Take the initiative to report on the potential risk, early detection of inse-
curity, to mobilize nurses to actively participate in the nursing safety management
to prevent the occurrence of nursing errors from the source, thus ensuring the
nursing safety. Ultimately create a positive safety culture. To find the factors of
insecurity as soon as possible, to mobilize the enthusiasm of the nurses, so as to
effectively prevent the occurrence of nursing safety hazards.
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7.3.6 Standardize Nursing Documents Written Work
to Ensure that the Law is Valid Strengthen
Self-Protection

We found that in the daily care of instruments, nursing records are not standardized,
altered records are not timely phenomenon, in order to ensure that the legal effect of
the nursing records, the nurse should always emphasize the importance of writing in
the nursing documents. Strengthen the nurse’s self-protection awareness. General
project records complete, in addition to the requirements of nursing records. Should
pay more attention and concern in nursing records inconsistent with the law. Special
attention to the quality of medical records written in the usual check. Discover the
details and seek to improve the medical continuously improve the quality.

7.4 Discussions

In these years, with the development of society and medical advances, people’s
health care needs to further improve the patients to further improve health nursing
safety requirements. In the increasingly fierce competition in the medical services
market, the quality of nursing management as an important indicator of one of the
measure of nursing services, and the most direct patient medical nursing choices,
nursing is also one of the most important indicators for one hospital.

Quality is the lifeline of survival, security is the protection of the quality.
Nursing safety is the focus unremittingly in the nursing management. We must
strictly control the quality, the timely detection of potential safety problems, to
eliminate unsafe factors for the patient, try to provide efficient, high quality, safe
services.

The nurses on the importance of nursing safety is necessary to protect the good
nursing safety work. On the basis of the quality control group of hospital care, the
establishment of the department quality of care control group, primary care per-
sonnel directly involved in the nursing safety management, and checked by pas-
sive acceptance to active participation, strengthen the safety awareness of the
nursing staff, and enhance a good job of quality of care the consciousness of the
work, the formation of a favorable environment for everyone to pay attention to
quality control to ensure the quality of nursing work. The lack of nurse practi-
tioners and professional identity crisis more and more serious, excessive workload
and fatigue can also cause decreased attention and vigilance, resulting in increased
error. Therefore, the increase in nursing human resources, can improve the quality
of care and safety. And through results of the evaluation of the nursing safety
quality evaluation, give nurse staff some encouragement.

Nursing management is a process of continuous improvement, nursing man-
agers absorbing foreign experience, while actively improve our country nursing
safety and quality management standards, combine with nursing the actual work of



60 X. Ma et al.

analysis and reengineering of the existing nursing processes to develop appropriate
management strategies, development a suitable security incidents reported to the
analysis system for our nation, and do the systematic management of the nursing
work to improve the standard of nursing safety and quality management. Nursing
quality management is the core of nursing management is an important indicator to
measure the level of hospital management. Grasp the quality of planning, quality
control and quality improvement of the three processes is the focus of our work.
Improve the quality of the nursing skills of nurses is an important factor to
improve the quality of care is to ensure that the core of the nursing management.

The management concept of innovation is a source of innovation, it is the
precursor of all management system, it is every manager should possess. Follow
eight basic principles of quality management: customer-centric, the implementation
of the system management; strengthen the leadership role to achieve continuous
improvement; to encourage full participation in decision-making based on facts; to
take the process approach, the nursing of the supply-side relationship. Establish the
quality of hospital safety culture. Central idea is People-centered, quality control,
safety to the highest priority, such a thought process to infiltrate the organization of
each unit into each operating norms.
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Chapter 8
Study on Monitoring Mechanism
of Micro-Blog

Yu Chen and Ming Xu

Abstract With the fleeting progress of network technology, micro-blog has
become the major way of informative communication. So far, many new char-
acteristics and challenges emerge with its development in China. To ensure the
national political security, healthy and harmonious development of society, it is
necessary to monitor the information spread through the micro-blog. Based on
using for reference on foreign advanced micro-blog monitoring mechanism and
understanding of domestic objective existing situations, this paper discussed and
analyzed the new micro-blog monitoring mechanism, which will play guiding role
and have practical significance on improving network social harmony and
progress.

Keywords Micro-blog - Monitor - New tendency - New mechanism

8.1 Current Situation and New Tendency of Micro-Blog
8.1.1 Definition and Characteristics of Micro-Blog

Micro-blog (micro blogging or micro blog) is a new blogging form, in which users
are allowed to make an update to short texts and also publically release infor-
mation in time [1]. In general, the characteristics of the micro-blog can be con-
cluded as follows. First, it is easy and fast to use. In a micro-blog, the number of
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the input words has been limited within 140, and also the way of releasing
information is very simple. Second, great freedom and space are available for users
to publish speeches. In a micro-blog, there is only a limitation on the number of the
input words, but not on the themes. This allows the ordinary people to own the
same right to speak as intellectual elite. Third, the information in a micro-blog is
public completely. Different from network spaces and blogs, no passwords can be
set the information in a micro-blog and only making public and keeping secret can
be set, and thus most of the information is fully open. Fourth, the “users-fans-
concerns” form is used for the communication of information. The concerns about
the users are called as “fans”, and the users that people are interested in can be set
as “concerns”, promoting a hug user base to be formed ultimately. Therefore, in
micro-blog, the reorganization of the mass information is realized through the
concerning, forwarding, or replaying functions for users [2]. Fifth, the information
in micro-blog spreads highly quickly. Information can be spread with fast speed as
long as the users have a few of clicks, and also fission spreading can be proven to
be real. Sixth, the users of micro-blog are extensive. Now, stars, business owners,
deputy to the NPC, students and common people have owned their micro-blog.
Like QQ, mobile phone number and E-mail address, micro-blog has proven to be a
way of communication printed in personal card.

8.1.2 Current Situation and New Tendency of Micro-Blog

The Annual Report 2011 about Micro-blog in China released by Public relations
research center and public opinion research laboratory of Shanghai Jiaotong
University shows that micro-blog continued to keep a high-speed development in
2011, and the number of the micro-blog accounts had risen to 320 million by the
end of November and the pieces of the information released and forwarded in
micro-blog had been higher than 150 million. The user groups of micro-blog
trends to be diversified in China, and also user coverage has been further expan-
ded. First, in 2011, the number of users of micro-blog had been increased further,
and also the user groups of micro-blog trended to be diversified. Now, in China,
the micro-blog market competition has been segmented, and also the pattern in
which Sina micro-blog and Tencent micro-blog are two major forces has been
preliminarily formed at the micro-blog market. Second, micro-blogs oriented
governmental affairs have changed into a new place for governmental officials and
national people to communicate with each other. Therefore, micro-blog has
become very popular in governmental departments. By the end of October 2011,
the number of the authenticated sina micro-blogs of governmental agencies and
officials at all levels had been close to 20,000 in total. Among these micro-blogs,
the number of the micro-blogs of governmental agencies had exceeded 10,000;
the number of the micro-blogs of governmental officials had reached nearly 9,000;
the number of the micro-blogs of provincial and ministerial governmental
departments was 37; the number of the micro-blogs of provincial and ministerial
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governmental officials was 14; the number of the micro-blogs of governmental
offices and bureaus was 429; the number of the micro-blogs of the officials in
governmental offices and bureaus was 268. A few days ago, micro-blogs oriented
at governmental affairs have covered 34 provincial administrative regions of
China; micro-blog of governmental affair has been unavailable in no provinces of
China. According to statistics, the fast increasing of the number of the micro-blogs
oriented at governmental affairs happens in Beijing, Guangdong, Jiangsu,
Zhejiang, Fujian, and Sichuan in the year, reaching more than 1,000 [3]. Third, the
rumors constantly emerged in micro-blog, and had given rise to an effect on the
social development and stability to some extent. After an analysis on the rumors
released in the rumor-prohibition area of Sina micro-blog, it was found that the
rumors in micro-blog in the year were mainly concentrated in March and the
period from June to September. The most frequently-released rumors were natural
and man-made disasters, celebrities, and people’s livelihood in society, etc.; most
frequently used words used in the rumors of micro-blog were pornography,
violence, celebrities, governmental officials, young children, students, policemen,
etc. [4].

8.2 Micro-Blog Monitoring and the Ways of Monitoring
in Foreign Countries

8.2.1 Definition of Micro-Blog Monitoring

There has been not an authorized and accurate definition on micro-blog monitoring
yet. The authors think that micro-blog monitoring can be understood as a dynamic
behavior of relevant organizations and agencies to monitor the information and
users of micro-blog for the purpose of ensuring the political and social stabilities
and harmonious development of a country. At present, the micro-blog monitoring
is mainly targeted at some sensitive information, users and designated information,
manual dynamic monitoring on users. Therefore, the workload is huge, and also it
needs to take a long time.

8.2.2 Current Situation and Problems of Micro-Blog
Monitoring

Monitoring network micro-blog is mainly relying on the manual searching and
reviewing at present. First, the monitoring on the sensitive information in micro-
blog is objectively not in time, because it is mainly relying on manpower, but the
Internet is always available for 24 h. Second, the personal privacies are objectively
violated by the monitoring, because of the extensive users of micro-blog and the
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fast information spreading. For this reason, in the implementation of micro-blog
monitoring, it is necessary for relevant departments and personnel to pay attention
to the coverage, and simultaneously make use of related laws and regulations with
efficiency, for the ultimate purpose of ensuring the harmonious and healthy
development of the country. Third, in the implementation of network micro-blog
monitoring, the effective laws and regulations for ensuring the legitimacy and
rationality of micro-blog monitoring are still in short in China. Fourth, no specific
departments have been designated for ensuring the smooth completion of micro-
blog monitoring. At present, micro-blog monitoring is implemented cooperatively
by many large websites and governmental departments. However, because there
are no insufficient principal manpower and material resources of relevant
departments and no guarantees from relevant institutions, effective micro-blog
monitoring is still absent in China.

8.2.3 The Ways of Monitoring in Foreign Countries

In India, the Law of Information Technology has been improved by its govern-
ment. Therefore, the micro-blog monitoring is ensured from the perspective of
law, and simultaneously the state sovereignty unity and social harmonious and
stable development can be guaranteed [5]. From the perspective of technology,
instant messaging software such as blackberry and the websites such as FaceBook
and Twitter are monitored in India.

In the United States of America, freedom of speech is always pursued by
people. However, in the network micro-blog, a real-name management system has
been implemented in micro-blog of the United States.

South Korea was the first country in implementing a real-name management
system for network micro-blog compulsory.

In Japan, there has been not a decision made relying on administrative power
for implementing a real-name management system for network micro-blog so far.
However, a real-name management system in Internet has been actually quietly
popularized in Japan through the ways such as IP address and mobile phone real-
name registration [6].

In the United Kingdom, there has been not a real-name management system in
Internet till now. However, Cameron, prime minister, said that the rights of a
person would be deprived if he carries out violence activities with network micro-
blog.

Therefore, in micro-blog monitoring, real-name management is used by some
countries, but strict monitoring and management methods are adopted by other
countries from the perspective of laws, for putting an end to the information
spreading threatening the security of a state and ensuring the harmonious and
healthy development of society [7].



8 Study on Monitoring Mechanism of Micro-Blog 65

8.3 New Micro-Blog Monitoring Mechanism

8.3.1 Learning and Introducing the International
Micro-Blog Monitoring Mechanism

At present, seeing the micro-blog monitoring all over the world, the real-name
management system and the method of strengthening the laws and regulations
have applied in most countries. Therefore, a real-name management system can
also be applied in the micro-blog monitoring of China. As long as a real-name
management system is implemented and the real information of each micro-blog
owners is authenticated, the speech environment in micro-blog will be kept rela-
tively harmonious. Therefore, it is necessary for China to learn and introduce the
international methods of making laws and regulations, so as to speed up the
improvement of laws and regulations and optimizing network communication
environment. The key to suppress the emergence and harms of the rumors in
Internet is a good network public opinion communication environment, but not
providing soil and opportunity for rumors to emerge, spread, and ferment. By
introducing the micro-blog monitoring mechanism in the international society, the
purpose of micro-blog monitoring should be preventing the negative effect
spreading, but not turning it to be a deformation mean for monitoring and limiting
the freedom of speech of citizens.

8.3.2 Introducing Effective High-Tech Means in Micro-Blog
Monitoring

The objective fact that human resource and time for the micro-blog monitoring are
limited and the effect is poor in existence. Therefore, it is necessary to make an
enhancement to micro-blog monitoring in terms of technology; a dynamic, auto-
matic, and intelligent monitoring can be applied in combination with relevant
software. At present, the micro-blog public opinion monitoring and warning
system can be applied in China, which is a tool for comprehensively controlling
the public opinion dynamics in micro-blog, knowing about polls, and providing
early warning prompts. With the application of the micro-blog public opinion
monitoring and warning system, related micro-blog contents can be known within
the shortest time, and thus an early warning about emergencies and sensitive
information can be sent in time and also public opinion dynamics and tendencies
can be grasped at any time. Therefore, to promote micro-blog contents healthily
and orderly develop and ensure the healthy and harmonious development of the
state and society, it is necessary to apply a micro-blog public opinion monitoring
and warning system in China.
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8.3.3 Network Environment Guiding Mechanism Influenced
by Positive Micro-Blog

The authors think that positive micro-blog can be classified into two types: one is
governmental micro-blog, and the other is the folk micro-blog used for spreading a
positive force. The government micro-blog can positively and actively receive,
learn and make good use of micro-blog platforms for promoting them to play a
“speaker” effect and changing to effective and favorable tools of communication
between government and citizens. Also, if the characteristics of (the incomparable
information spreading speed and greatly involving the public) micro-blog can be
utilized for fully combining the positive micro-blog with policy making and
emergency management and the orientation of expressing attitude and views,
clearing the truth, guiding the public opinion in network, directing cyber citizen’s
emotion and leading image communication can be established, the governmental
ruling ability and service quality will be greatly enhanced [8]. Folk positive micro-
blog is used for conveying some good people and good deeds on a micro-blog
platform. For example, the first case of confessing crime by using micro-blog
appeared in Zhongshan; the activity of “rescuing egging children by taking
photographs” was launched in micro-blog, promoting “attacking begging behav-
iors by micro-blog” to receive a very good result. Ultimately, through the strength
of positive micro-blog, a harmonious and healthy network environment will be
produced.

8.3.4 Monitoring Mechanism for the Classification
of Micro-Blog Information

The classification of the information involved in micro-blog can be taken into
account; monitoring indexes can be quantitative for each category according to the
appearing frequency, and relevant measures can be taken when the amount of
information reaches a certain level. It is necessary to apply a monitoring mecha-
nism for the classification of micro-blog information. Also, it is necessary to pay
attention to the capturing of the keywords in groups of micro-blog, so as to find out
the universally concerned elements in it and put on records. In addition, with the
implementation of the monitoring on the classification of micro-blog information,
the micro-blog information retrieval rate and monitoring efficiency can be
improved.
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8.3.5 Uniformly Establishing an Accountability System
Centered at Micro-Blog Platform Responsibility
Platform

A platform responsibility system, which is under the principle (i.e., the company
that establishes the micro-blog platform should manage it and undertake the due
obligations if there are problems), can be uniformly established. Also, centered at
this platform responsibility system, a strict accountability system can be estab-
lished. Any micro-blog website, which has a problem, will receive serious mon-
itoring and punishment. Therefore, it is necessary for a micro-blog platform to
undertake corresponding responsibilities and even pay the price of closing busi-
ness, so as to ensure micro-blog management platforms to perform social
responsibilities and improve the efficiency of monitoring micro-blog platforms [9].
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Chapter 9

Knowledge Extension for Agent Learning
in MAS

Zhiling Hong and Meihong Wu

Abstract Multi-agent system (MAS) requires coordination mechanisms to facil-
itate dynamic collaboration of the intelligent components, with the goal of meeting
local and global objectives. This paper deals with the issue of using dynamic
epistemic default logic to offer a natural way of communication policies for the
management of inter-agent exchanges in MAS. We first explore the communication
protocols in MAS that operate in dynamic and highly uncertain environments, and
then we add the constrained default sets to realize the extension of dynamic
epistemic logic theory and restrict the agent’s inference behavior via constrained
epistemic default reasoning. We also specify and reason the characteristic of the
dynamic updating when agent meets incompatible knowledge in the logical
framework that show the usefulness of logical tools carried out in the dynamic
process of information acquisition.

Keywords Dynamic epistemic logic - Epistemic extension - Agent learning -
MAS

9.1 Introduction

Multi-agent system (MAS) is an area of distributed artificial intelligence that
emphasizes the joint behaviors of agents with some degree of autonomy and the
complexities arising from their interactions [1, 2]. MAS range in their description
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from cooperative to being competitive in nature [3]. In MAS a number of
autonomous pieces of software (the agents) interact in order to execute complex
tasks, and then MAS require coordination mechanisms to facilitate dynamic
collaboration of the intelligent components, with the goal of meeting local and/or
global objectives. In the case of MAS, the coordination structure should provide
communication protocols to link agents having inter-related objectives and it
should facilitate mediation and integration of exchanged knowledge [4, 5].

The growing interest in MAS and their specifications has brought forward the
concept of logic theory as useful formal tool to model key characteristics of the
agents, such as the evolution of their knowledge, communication, etc. One of
the characteristics of communication in MAS is that it does not change the bare
facts of the world, but only information that agents may have [6-8]. As in default
reasoning, the default rules simplify knowledge representation instead of
describing all possibilities one can construct rules and exceptions, and default
reasoning allows construction of different knowledge bases from the same set of
rules by agents operating in different environments and with different sets of facts.

Epistemic logic is one of the promising approaches to deal with what agents
consider possible given their current information [9]. This includes knowledge
about facts, but also higher order information about information that other agents
have. The ability to reason about higher order information distinguishes epistemic
logic from many other approaches to information. Dynamic epistemic logic is an
umbrella term for a number of extensions of epistemic logic with dynamic oper-
ators that enable us to formalize reasoning about information change. Therefore
we apply the default reasoning methodology for describing agent’s knowledge and
use an extension of default logic to construct beliefs for a single agent [10].

In this paper, we first propose a new frame of multi-agent system based on the
dynamic epistemic logic, which works as an inference tool describing the distri-
butional multi-agent system, and then we describe the communication rules for
agents in the new frame of multi-agent system based on the dynamic epistemic
logic. Furthermore, we provide a logical approach to information exchange and we
present the epistemic extension of knowledge updating in this logic framework,
finally we provide a method to reason about the information renew in this dynamic
process and show how the default reasoning can be organized on the condition that
information sharing among various agents.

9.2 Extension in an Implemented Framework
for Agent Learning

A formal system for the specification of learning for MAS requires the ability to
reason about agent beliefs as well as the communication rules of the system.
The design of a knowledge-based agent is a central issue in agent theory, in this
section we design a logical framework including a group of n agents, where
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Kip(i € 1,...,n) represents “agent i knows ¢ and for each i =1,...,n repre-
sents a single agent. The agent operates within a chain of command subject to
security restrictions and there is linear order in agents’ private knowledge.

Definition 1 The MAS frame (>, Ay, ..., A,) consists of a set of agents who can
collaborate with each other through communication, where > represents n
Agents, namely > = {1,...,n}; According to the inference rule and axiom in
logical language Lg()(Z, P) [1], where } is a finite set of agents and P denotes a
countable set of atoms in the language Lg[(Z, P), the following axioms hold: (1)
Kip — ¢; (2) KiKjp — Kip(i # j); and (3) -K;—¢ = K;=K;—¢, where ¢ refer to
any formula in language L |(Z, P).

A Kripke interpretation is a model of pair (M., w), where w € W, W denotes the
possible worlds and M, is a Kripke structure. That is, we give a possible worlds
interpretation of belief, it is appropriate, to give a semantic treatment of belief
revision in terms of possible worlds. Given a formula ¢ in Lgj(Z,P), a truth
definition of belief denotes as (Mc,w)| = .

A default theory I = (D, W) consists of W, which is a set of consistent for-
mulas of first-order logic (the facts) and a set of default rules to make W complete.
And in this multi-agent system frame, A; = (D;, W;) represent the ith (1 <i<n)
Agent epistemic default theory, where the default inference rule authorizes an
inference to a conclusion that is compatible with all the premises, even when one
of the premises may have exceptions. The extension E; of A; = (D;, W;) may be
regarded as the belief set about the world of ith (1 <i <n) Agent. The knowledge
of the world is characterized by the extension.

Definition 2 Let Ki¢(p € Lg(|(Z,P),i € N) be the veridical knowledge of
extension E of epistemic default theory A = (D, W) on F, where F is the sup-

porting set of E, if and only if Kpg E, —K,p¢ EandFu{Kigo}—yZ 1.

Definition 3 let A = (D, W) be a default theory and E be the extension of A on F,
and then the definition of default set DA(E, F, A)of E in A is given as follows:

DA(E,F,A) = {Ko: KBy, -, KB, /By € DIKa € E,

~(KBABy) ¢ (EUF)} G-

where W is a set of consistent formulas of first-order logic (the possible worlds)
which has the form Ko, D is a set of default rules to make W complete. A default is
a rule of the form Ko : Kf;, -+, KB, /Bw (n>1), where K, B are modality word
means “know” and “believe” respectively, K= =K—, and «, §, » are formulas of
multi-agent epistemic logic language, ais the prerequisite of the default D, f is the
justification of the default D and w is the consequent of the default D.

Corollary 1 If K;¢ is the veridical knowledge of extension E on F of default
theory A = (D, W), and then K;¢ is the veridical knowledge of W.
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Proof supposing K;¢ is not the veridical knowledge of W, then we have
(M.,w)| = K;p or (M.,w)| = —K;p. According to the definition of extension,
either K;p € E or —K;¢p € E, which contradicts the fact that K;¢p is veridical
knowledge of extension E. Therefore K;¢ is veridical knowledge of W. Let K¢ be
the knowledge that the agent & transfers to agent i. According to axiom, we have
KiKy,o — K;p, that is, the agent iobtains knowledge K;¢. In the Kripke model M,
the formula Ey g,y which is consistent to K¢ in the extension corresponding to
agent is computed as: Eyx,) = {Hi|H; € W,M|=H;, M| = K¢} where M is
ideal if and only if there does not exist another Kripke model M’, such that
Eyke)y C En(kg)> that is Ejy,) is maximal.

Lemma 1 Let E; be the extension of A; = (D;,W;) and K;p be the veridical
knowledge that agent i receives from other agents, then there exist the extension E;
on F; of Al = (Da(E;,Fi,A;),W;U{Kip}), such that E; CE/,F=F and
Da(E}, F;A}) = Dy (E;, F;, A;) holds.

Since the formula of W is the Agent’s fact sets, which reflect the facts in the
model world, then there continually appears contradiction between the new facts,
that is WL}/_.K ¢ » therefore W U {K ¢} is consistent.

According to Lemma 1, the applicable default set of A; = (D;,W;) is still
applicable in A} = (D (E;, Fi, A;), W; U {K;p}), and E; is the subset of extension
of A

Corollary 2 Let E; be extension of A; = (D;, W;) on F; and K;¢ be the veridical
knowledge that the Agent i receives from any other Agents, then the extension E;
of A] = (D;,W; U{K¢q}) exists such that the following holds: E; C E/,F; C F};
and Dy (E;, F;, A;) C DA(E}, F|, A}).

Definition 4 let E be the extension of A = (D, W) on F, the definition of previous
fact set of Agent i is given as: Ex, = {Ko|Ko € E}

Corollary 3 Let E; be the extension of A; = (D;, W;), K; be the new knowledge
that the Agent i receives from other Agents, and let E] be extension of A} =
(D;,Ex, U{K@}) on F;, then we get Da(E;, F;, A;) C Da(E/, F}, A}).

According to Corollary 2, the extension of both (D;, W;U{K;p}) and
(Di, Ex, U{K;p}) all are the superset when the Agent i receives veridical knowl-
edge from other Agents, we therefore get that the extension of the constrained
default theory (Dj,, W, U {K;¢p}) can be obtained by (D, Ey, U {K,¢@}) when the
agent h obtains actual knowledge. Therefore the agent i can get the only intuitive
result by communicating with other agents and constantly receiving veridical
knowledge to construct a cognitive process, which accelerates the acquisition of
extension.
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9.3 Agent-Oriented Method on Epistemic Extension
of Information

The role of agent-oriented methodologies is to assist in all the phases of the cycle
of an agent-based application. Information is communicated in the dynamic pro-
cess, so knowledge and belief are by no means static, and communication, the
process of sharing information, is an obvious source for changing one’s infor-
mation state. In MAS an agent i is the central processing unit of a distributed
system of agents whose non-specialized entities transmit their knowledge to a
central unit i, and agents update their knowledge to meet a given set of constraints.
However, the information of an agent acquired from another agent constrains the
possibility of the worlds according to the acquired information and an agent may
lose its trust or gain new trust at any moment in time due to some reasons such as
recommendations from other agents. If the set of possible worlds according to
acquired information from some particular agent may be different from that
associated with his belief state, the agent may not believe the incompatible
information entirely.

When Agent’s own belief sets are unable to make an accurate subjective or
objective judgment on ¢, namely -K¢ € E, if Agent obtains knowledge K ¢, that
is K¢ regarding to the Agent is incompatible, then Agent will obtain the knowl-
edge —K¢, and will update its own belief sets, such that -K¢ € E.

This section will discuss the variation law of applicable default sets
GD(E;,F;,A) and extension E; when A; = (D;,W;) obtain the incompatible
knowledge.

Because the formula of W is the Agent’s fact sets, which reflect the facts in the
model world, then there continually appears contradiction between the new facts,
then WL}/—.K(/; ,, therefore W U {K¢} is consistent. In the Kripke model M, the
formula Ej g,y which is consistent to K¢ in the extension corresponding to Agent
is computed as Eyx,) = {H;|H; € W,M| = H;, M| = Ko}, M is ideal if and only
if there does not exist another Kripke model M’, such that E, ko) C Em(ky) thatis
Ej(k ) i1s maximal.

o0
The process of acquiring the applicable default set P; = | J D; concerning to
Jj=0
W;U{K¢p} is given as follows: First, (1) calculate the formula set
Delykg) (Ei, K@), Delyky)(Ei, K@) = Ei — Egy(ky); then (2) calculate the set
CONTRA which is inapplicable for default rules due to the appearance of the
negative of consequent set in GD(E;, F;, A;) : CONTRA = {d|d € GD(E;, F;, A}),
Ji(d) N Dely, ) (Ei, K@) # [Z)}; and (3) delete the set Dely()(E;, K¢) and then
get the set BLOCK which is inapplicable for default rules in GD(E;, F;, A;):

BLOCK = {d (9.2)

d € GD(E,F,A) — CONTRA,
P(d> N De]M(K{p)(E7 K(/)) 7é 0
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Since the applicable default set on WV is defined as P; = |J D;. Finally, we
j=0
have

Dj;y = {d|d € GD(E;, F;, A;) — CONTRA - BLOCK,
Pi(d) € Th(W; U{Kp} UC;(DoU...UD)))}

where Dy = (), j > 0.

Theorem 1 Let E; be the epistemic extension of A; = (D;, W;) on F;and —K ¢ be
the incompatible knowledge the Agent meet in W;. Let S; be the epistemic
extension of (GD(E;, Fi, A;), W; U {—K¢}) on U;, then there exist an extension E;
of A= (D;,W;U{-K¢}) on F/, such that P;C GD(E,,F],A})]l and
S; CE,U CF.

Proof Let E; be the epistemic extension of A; = (D;, W;) on F; and F; be the
veridical knowledge agent i meet, and at the same time let E] be the epistemic
extension of A} = (GD(E;, F;,A;), W; U {K¢}) on F, and let E/ be the epistemic
extension of AY = (GD(E;, A;) — CONTRA - BLOCK, W; U {K¢}), then we will
get E, =E and F, = F;, GD(E.,F',A}) = GD(E!,F/,A!) = P;, where P; is the
applicable default set of Al. According to semi-monotonicity, if S/ is the extension
of (GD(E;, Fi,A;), W;) on U; and E! is the epistemic extension of A} = (D;, SxU
{K¢}) on F, then E, must be the epistemic extension of A} = (D;, W U {K¢}) on
Fi, where Sk is the fact sets in the extension S, that is Sx = {Ka|Ko € S}.
Therefore we can conclude that the extension of the constrained default theory
(Dy, Wy U {K;@}) can be obtained by (Dy, Ey, U {K,¢}) when the agent & obtains
an actual knowledge. Therefore the agent i can get the only intuitive result by
communicating with other agents and constantly receiving veridical knowledge to
construct a cognitive process.

Theorem 1 Shows that we can find one theorem that only consider the maximal
applicable default rule set P in GD(E;, F;, A;) on W U {K¢} when the knowledge
the cognitive subject i meets is veridical knowledge. After the acquisition of the
extension S of (GD(E;, F;,A;), WU {K¢})on U, we can get the extension E| of
(Di, Sk U {K¢@}) on F’ by the fix point extension theorem, and then E; must be the
extension of (D;, WU {K¢}) on F.. However, the reverse is not necessarily the
case because there is possibility of being P ¢ GD(E", F",A").

9.4 Summary

The common views of the system in object-oriented methodologies can use for
describing agents: “static” for the object structure objects and their structural
relationships; “dynamic” for describing the object interactions; and “functional”
for describing the data flow of the methods of the objects. In this paper we discuss
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the characteristic of the “dynamic” updating when agent meets veridical knowl-
edge in the logical framework and furthermore we proved the related theorem for
information acquisition, which show the usefulness of logical tools in formulating
the properties of multi-agent systems. According to the characteristics that each
agent updating its own belief set through communication with each other in the
multi-agent system, we focused on the properties and acquisition of the extension
when its knowledge background set is changing. In order to formalize the process
of cooperative communication in the multi-agent system, we focus on the acqui-
sition of extension in the dynamic epistemic theory based multi-agent system when
its background set experienced variety changes, and we especially aims at the
extension of incompatible knowledge managing in the multi-agent system. This
paper explored how to reduce the complexity of verification process by reasoning
about information change in multi-agent system via default reasoning.
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Chapter 10
A Survey of Cloud Computing

Yadong Gong, Zongquan Ying and Meihong Lin

Abstract Recently, Cloud computing has become a very attractive computing
paradigm which aims to provide reliable and customized computing environments
for widespread Internet users. In our paper, we give a survey of cloud computing,
which highlight its key concepts, architecture, state-of-the-art implementation, and
some main challenges. The purpose of this paper is to provide a good guidance of
the design challenges of cloud computing and also demonstrate several important
research directions in this area.

Keywords Cloud computing - Architecture - Challenge

10.1 Introduction

Cloud computing has become as a very popular paradigm for hosting and delivering
services over the Internet. The goal of such computing model is to make a better use
of various distributed resources, put them together in order to achieve higher
throughput and be able to resolve large-scale computation problems. Cloud Com-
puting is not a completely new concept for the development and operation of
Internet applications. It allows for the most cost-effective development of scalable
web portals on highly available infrastructures.
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Cloud computing offers some features that make it attractive to various business
owners, as shown below [1, 2].

No up-front investment. Cloud computing uses a pay-as-you-go pricing model.
Under such model, the service providers do not need to invest in the infrastructure
to start gaining benefit from cloud computing, and it simply rents resources from
the cloud according to their own needs and also pays for the usage.

Reducing business risks and maintenance expenses With the help of the service
infrastructure to the clouds, the service providers’ business risks (such as hardware
failures) are transferred to infrastructure providers, who often have better expertise
and are better equipped for managing these risks. Moreover, a service provider can
keep the hardware maintenance and the staff training costs in low level.

Reducing operating cost Resources in a cloud environment can be rapidly
allocated and reallocated on demand. Thus, the service providers do not need to
provision capacities according to the peak load. This provides huge savings because
resources can be released to save on operating costs when service demand is low.

Convenient access Services hosted in the cloud are usually Internet-based.
Therefore, they are easily accessible through a variety of devices with Internet
connections. These devices not only include desktop computers, but also PDAs
and cell phones.

High scalability Infrastructure providers a large amount of resources from data
centers and also make them easily accessible. The service providers can easily expand
their services to large scales in order to handle rapid increase in service demands [3].

Although cloud computing has given considerable opportunities to the IT
industries, it also brings many particular challenges which should be carefully
discussed. In this paper, we present a survey of cloud computing, highlighting its
key concepts, architecture, state-of-the-art implementation as well as research
challenges. The aim of this paper is to provide a good understanding of the design
challenges of cloud computing and identify important research directions in this
area.

The remainder of this paper is organized as follows. In Sect. 1.2 we provide the
definition of cloud computing. In Sect. 1.3, we describe the business model of
cloud computing and present its related products. The research challenges are
detailed in Sect. 1.4. Section 1.5 we conclude this paper.

10.2 Definition

Till now, many formal definitions have been proposed in both academic and
industrial communities, in this paper, we bring the one provided by U.S. NIST
(National Institute of Standards and Technology) [4]:

Cloud computing is a model for enabling convenient, on-demand network
access to a shared pool of configurable computing resources (e.g., networks,
servers, storage, applications, and services) that can be rapidly provisioned and
released with minimal management effort or service provider interaction.


http://dx.doi.org/10.1007/978-3-642-35470-0_1
http://dx.doi.org/10.1007/978-3-642-35470-0_1
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The above definition includes cloud architectures, security, and deployment
strategies. In particular, five essential elements of cloud computing are clearly
articulated [5]:

On-demand self-service Consumers with an instantaneous need at a particular
timeslot can avail computing resources (such as CPU time and network storage) in
an automatic fashion without resorting to human interactions with providers of
these resources.

Broad network access these computing resources are delivered over the network
and used by various client applications with heterogeneous platforms (such as
PDAs and mobile phones) situated at a consumer’s site.

Resource pooling A cloud service provider’s computing resources are ‘pooled’
together in an effort to serve multiple consumers using either the multi-tenancy or
the virtualization model, with different physical and virtual resources dynamically
assigned and reassigned according to consumer demand. The motivation for set-
ting up such a pool-based computing paradigm lies in two important factors:
economies of scale and specialization. The result of a pool-based model is that
physical computing resources become ‘invisible’ to consumers, who in general do
not have control or knowledge over the location, formation, and originalities of
these resources (e.g., database and CPU).

Rapid elasticity for consumers, computing resources become immediate rather
than persistent: there are no up-front commitment and contract as they can use
them to scale up whenever they want, and release them once they finish scaling
down. What’s more, resources provisioning appears to be infinite to them, the
consumption can rapidly rise in order to meet peak requirement at any time.

Measured Service Although computing resources are pooled and shared by
various consumers (i.e., multi-tenancy), the cloud infrastructure is able to use
appropriate mechanisms to measure the usage of these resources for each indi-
vidual consumer through its metering capabilities.

10.3 State-of-the-Art

In this section, we first discuss the business model of cloud computing, and then
present its related commercial products.

10.3.1 Business Model

Conceptually, end users acquire computing platforms or IT infrastructures from
computing Clouds and then run various applications inside. Therefore, computing
Clouds render users with services to access hardware, software, and digital
resources, thereafter an integrated computing platform as a service, in a trans-
parent way [3]:
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Hardware as a Service (HaaS): Hardware as a Service was introduced in 2006.
With the rapid advances in hardware virtualization, IT automation, usage metering
and pricing, and related some other field, users could buy IT hardware, or even an
entire data center, as a pay-as-you-go subscription service. The HaaS is flexible,
scalable, and manageable to meet the users’ needs, and such examples can be
found at Amazon EC2 [6] and Enomalism [7].

Software as a Service (SaaS): Software or an application is hosted as a service
and provided to customers across the Internet. This mode eliminates the need to
install and run the application on the customer’s local computers. SaaS therefore
alleviates the customerr’s burden of software maintenance, and reduces the expense
of software purchases by on-demand pricing. One example of the SaaS is the
Application Service Provider (ASP) [8]. The ASP approach provides subscriptions
to software that is hosted or delivered across the Internet. Microsoft’s “Soft-
ware + Service” model gives another example: a combination of local software
and Internet services interacting with one another. Google’s Chrome browser gives
a good SaaS scenario: a new desktop could be offered, through which applications
can be delivered in addition to the traditional Web browsing experience.

Data as a Service (DaaS): Data in various formats and from multiple sources
could be accessed via services by end users on the network. Users could manip-
ulate the remote data just like operate on a local disk or access the data in a
semantic way in the Internet. Amazon Simple Storage Service (S3) provides a
simple Web services interface that can be used to store and retrieve, declared by
Amazon, any amount of data, at any time, from anywhere in the Internet. The
DaaS could also be found at some popular IT services, e.g., Adobe Buzzword.
Elastic Drive is a Web-based distributed storage application that allows end users
to mount a remote storage resource such as Amazon S3 as a local storage device.

10.3.2 Related Products

Amazon Web Services (AWS) [6] provides a set of services, which offers cloud-
based computation, storage, and some other functionality that enable organizations
and individuals to deploy applications and services on an on-demand basis and at
commodity prices. AWS’ services can be accessed over HTTP, utilizing REST and
SOAP protocols.

Microsoft’s Windows Azure platform includes three components and each
component provides a collection of services to end users. Windows Azure offers a
Windows-based environment for running applications and storing data on servers
in data centres; SQL Azure supplies data services in the cloud based on SQL
Server; and .NET Services give distributed infrastructure services to cloud-based
and local applications. Windows Azure platform can be used not only by appli-
cations running in the cloud but also by applications running on local systems.

Google App Engine is a platform for traditional web applications in Google-
managed data centres. Recently, the supported programming languages include
Python and Java. Web frameworks which run on the Google App Engine include
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Django, CherryPy, Pylons, and web2py, as well as a custom Google-written web
application framework which is similar to JSP or ASP.NET. Google handles
deploying code to a cluster, monitoring, failover, and launching application
instances as necessary. Current APIs support some features such as storing and
retrieving data from a Big Table nonrelational database, making HTTP requests
and caching. Developers have read only access to the file system on App Engine.

10.4 Research Challenges

Since Cloud Computing is still in its initial stage, current adoption is associated
with some challenges shown as follows:

Charging Issue From the perspective of a cloud provider, the elastic resource
pool (through either virtualization or multitenancy) has made the cost analysis
more complicated than regular data centers, which often calculates their cost based
on consumptions of static computing. Moreover, an instantiated virtual machine
has become the unit of cost analysis instead of the underlying physical server.
A good charging model needs to incorporate all the above factors as well as virtual
machines (VM) associated items such as software licenses, virtual network usage,
node and hypervisor management overhead, and so on.

Costing Model Cloud consumers should carefully consider the tradeoffs among
communication, computation and integration. Although migrating to the Cloud can
significantly reduce the infrastructure cost, it will raise the cost of data communication,
i.e., the cost of transferring an organization’s data to and from the public and private
Cloud and the cost per unit of computing resource used is likely to be higher.
Security Issue The security issue has played a core role in hindering the popu-
larization of Cloud computing. There is no doubt that putting end users’ data,
running users’ software at someone else’s hard disk using someone else’s CPU
appears daunting to many. Well-known security issues such as data loss, phishing,
and bonnet (running remotely on a collection of machines) pose serious threats to
organization’s data and software. Moreover, the multitenancy model and the
pooled computing resources in cloud computing has introduced new security
challenges that require new techniques to resolve.

Service Level Agreement Issue Since the end users of cloud computing based
systems cannot control the underlying computing resources, they have to ensure the
quality, reliability, availability and performance of such resources when users have
shifted their core business functions to their entrusted cloud. In other words, it is very
vital for users to obtain guarantees from providers on service delivery. Typically,
these are provided through Service Level Agreements (SLAs) negotiated between
the providers and end users. The first issue which needs to do is the definition of SLA
specifications in such a way that has an appropriate level of granularity, namely the
tradeoffs between expressiveness and complicatedness, so that they can cover most
of the consumer expectations and is relatively simple to be weighted, verified,
evaluated, and enforced by the resource allocation mechanism on the cloud.
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10.5 Conclusion

This paper discussed the state-of-the-art and challenges of cloud computing.
We articulated the definition, business model and related products in cloud
computing. We analyzed a few challenges on the way towards adopting cloud
computing.
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Chapter 11

Electric Power Client Credit Assessment
Based on GA Optimized BP Neural
Network

Xinli Wang

Abstract Judging from the characteristics of electrical products and power supply
enterprises, this paper combines quantitative and qualitative analysis together, and
establishes a electric power client credit assessment indicator system on the basis of
analysis on factors influencing electric power client credit. The method of using
genetic algorithm to optimize connection weight and threshold value of BP over-
comes the defects of falling into the regional minutiae and slow velocity of con-
vergence, builds the electric power client credit assessment model, and conducts
empirical study. The research result indicates that BP neural network optimized by
genetic algorithm plays a scientifically practical role in assessment of electric power
client credit risk, supplying a reference for risk elusion of electric power clients.

Keywords Genetic algorithm - BP neural network - Credit assessment

11.1 Introduction

At present, the status is that there are few researches on power client credit
assessment, and the assessment indicator system is not established soundly yet.
There are mainly two methods to study power client credit assessment, quantitative
assessment and qualitative assessment [1]. Applying hierarchical analysis method, .
This paper uses genetic neural network to build assessment model, and conducts
assessment on power clients via machine learning [2]. The empirical analysis
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indicates the model presented in this paper can determine accurately power client
conditions, and serve as a solution to eluding client risk for power supply enterprises
[3]. However, grounded on weight modification philosophy of error gradient
descent, inevitably the training of BP neural network has the problem of falling into
regional minutiae; while genetic algorithm has its origin in global parallel search
algorithm of natural selection and genetic rules, and so features in strong macro
search ability and global optimization [4]. Combining , initial weight and threshold
value of BP network optimized by genetic algorithm together can conduct weight
values in a large scope and solve the problem of falling into regional minutiae easily.
It is rare for the combination of genetic algorithm and neural network to be applied
in power client credit assessment. Based on the empirical research on power clients
in Baoding City, neural network model optimized by genetic algorithm can realize
effective credit assessment of power clients.

11.2 Building of Power Client Credit Assessment
Indication

Inaccordance with China’s basic condition and relative references, the indicator system
of power client assessment is as follows: Character. This factor focuses on whether
power clients have willingness and behavior to pay electricity fee complying with the
agreement, and whether the historical payment record is kept well. If the historical
default has caused damage, power suppliers could take it into consideration to retract
clients’ credit grant; Capability. This factor means the capability of power clients to
utilize electric power to produce products or service in order to make profit; Capital.
This factor refers to analysis on power clients’ capital. What should be noticed is thatnot
only clients’ net capital and also debt amount should be analyzed; collateral. This factor
examines whether power clients can provide collateral under the condition of short-
term default and whether the collateral is abundant and reliable. To those defaulting ina
huge amount electricity fee, suppliers can reduce corporate losses via creditors’ right
regroup; Condition. This factor is aiming at deciding whether the environment and
industry of a power client can improve its business. Environment involves internal
environment of the client including running characteristics, running methods, technical
situation, and external environment outside the client, such as labor relations, political
status, social environment, business cycle, seasonal change, economic situation, GDP,
etc.; industry includes industry development, and competition, etc.

11.3 Building of Genetic Neural Network Model
11.3.1 BP Neural Network Model

BP neural network is a multiple layer forward network of error anti-transmission
algorithm training; its training can be divided into 2 steps: Input message flows into
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input layer, and arrives at output layer via hidden layer, processing and calculating the
real output value among nerve cell node layer by layer. This process is called positive
convey of information flow; There is an error between real output of algorithm network
and expected value of training sample, in condition that this error is less than granted
value, specify weight adjustment based on it, and modify connection weight of each
nerve cell node from backward to forward. This process is called contradictory
modification. The 2 processes complete 1 time learning iteration, learning of BP
network is conducted repeatedly in continuous iterations until network output error
reduces to granted precision, or to schedule learning times. As to group ‘¢’ sample,
assume BP network output layer node ‘k’, hidden layer node ‘j°, input value and output
value. of input layer node ‘" are indicated, respectively by inj, in;, in! and out} out;,
out!, wyj, vj;, indicate hidden layer and output layer, connection weight between input
layer and hidden, nerve cell of hidden layer and output layer uses Sigmoid as output
layer function, so the definition of error function E of output layer is as follows:

k

E;;Z(dkout;)z (11.1)

k=1

dy In the function indicates corresponding expected output value. The essence
of BP algorithm learning method is to modify weight constantly in order to trend
error function equal to 0. According to the principle of error gradient descent, W
and its adjustment can be indicated as:

OE OE
e Av; = -
”awkj’ Vj n

Awy; = (11.2)

ani

n, and #'in the equation indicate step size, or learning speed. Modification process
of weight is iteration, that is:

1
wig(n+ 1) = wig(n) +n Y _ Sout; (11.3)

=1

!
vig(n+ 1) = vi(n) + 1 Z J;out; (11.4)

=1

In the formula:

0, = (d; — out})out (1 — out}) (11.5)

k
& = <Z 52wkj> out;(1 — out;) (11.6)
=1
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11.3.2 Realizing of BP Algorithm Optimized
by Genetic Algorithm

Genetic algorithm has its foundation in natural selection and genetic theory, is a
highly effective global optimization search algorithm via the combination of the
principle of survival of the fittest in biological evolution and random information
exchange system of population internal chromosome. GA regards possible solution
in question domain as an individual or chromosome in the population, encodes
each individual into symbol string format, simulates Darwin’s biological evolution
of genetic selection and natural elimination, and conducts repeatedly operations of
inheritance, crossover, and mutation of genetics. Conduct evaluation on each
individual according to scheduled target adaptive function; obtain better popula-
tion based on evolution principle of survival of the fittest, search better populations
for the optimized individual via global parallel approach and finally obtain opti-
mized solution as required. The procedure of BP network initial weight optimized
by GA is as follows.

Coding of chromosome and generation of initial population together creates
network weight by routine method, give serial numbers to weight and threshold
value from left to right, and top to bottom. Each group of complete neural network
weight is equivalent to a chromosome, and there are P chromosomes of this kind in
total that is population scale P. Weight chromosome applies real number to
encode, consisting of average generated real numbers at random between [—5, 5];
real number coding is the direct natural description of continuous parameter
optimized questions, i.e.

Selection of Objective Function and Fitness Function Objective function of GA
uses error quadratic sum of neural network. GA takes fitness function as its evo-
lution objective, only in the direction of increasing. So, there must be some proper
switch between fitness function and objective function applying reciprocal of error
quadratic sum. In order to ensure that the coding value of fitness function is not too
small, 1 larger coefficient M is inducted, and the fitness function if as follows.

o (i=1,2,......,p) (11.7)

In the function, F(Wi)-fitness function; E(W;)-objective function, M -coefficient.

Evolution Operation. Evolution operation is conducted via selection operator
whose features further determine evolution trend of a biological population.
Selection uses standardization geometry distributing sort. The process is to arrange
the chromosome in descent order of adaptive values. And then distribute series
probability designed in advance to each individual, with larger value corre-
sponding to higher selection probability and smaller to lower.

Crossover and Mutation. Crossover operations select parent chromosome based
on a specific crossover probability ‘P’. While, this paper selects algorithm or
direction-based crossover at random among which the former can guarantee post
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generation is localized between 2 parent chromosomes and the later can expand
search space effectively. Algorithm crossover:

V,, = aV; + (1—a)V,
Vi, = aVs + (1—a0)V,

; (11.8)
‘/Il = OC(Vl—Vz) +V
V’/2 = OC(VQ—Vl) +V,
Direction-based crossover:
V., =a(Vi—Vo)+ V
! Vi=V2) +V, (11.9)
V’Z = O((szvl) + V2

Inthe functions, V| V,-chromosome vector o-random numbers between [0, 1].This
paper uses self-adaptive mutation operator to conduct self-adaptive adjustment on
mutation probability, and the purpose is to adjust search scope self-adaptive, and
improve its search ability, convergence performance, and velocity of GA.

11.4 Analysis of Application of Genetic Neural Network
in Electric Power Client Credit Evaluation

This paper selects 20 clients of Baoding Power Bureau in 2008 as the research
subject, obtains original data by field research and referring to related experts, and
then deals with all the data. The former 15 companies serve as training sample, and
later 15 ones as testing sample. The 22 indicators mentioned above are used as
input value to build a genetic neural network with a 3-layer structure, input layer
having 22 nodes, hidden layer 4 and output layer 1. MATLAB coding is used to
find the solution, and after trial calculation runs using parameters below.
Expectation error is 0.02, population scale is 200, and initialized space of weight is
[—5, +5], and selection probability is 0.05. Simulation result indicates that initial
weight and threshold value of BP network optimized by genetic algorithm can
effectively solve the problem of easily falling into regional minutiae in BP algo-
rithm, and greatly.Improve the training velocity. Due to limited space, this paper
only displays part of output value of training samples and error absolute value
between output value and original objective, and for details, pls. refer to
Table 11.1. For error absolute value between output value and original objective of
testing samples, pls. refer to Table 11.2. Trained by GA, BP neural network
approximately needs only 4 trainings to reach error objective. Table 11.1 displays
the retrained error of BP neural network after being trained by GA. On the basis of
the credit simulation result of the 20 power clients and realistic situation, the
assessment accuracy by genetic neural network can reach up to 97.96 %
(Fig. 11.1).
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Table 11.1 The result and error of training sample

X. Wang

Number Network output values Evaluation results Absolute error
1 0.9762 Very good 0.012
2 0.8832 Very good 0.005
3 0.8951 Very good 0.008
4 0.3806 Bad 0.009
5 0.5219 General 0.015
6 0.7861 Good 0.010
7 0.4531 General 0.003
8 0.7612 Good 0.014

Table 11.2 The result and error of testing sample

Number Network output values Evaluation results Absolute error
1 0.3524 Bad 0.011
2 0.9912 Very good 0.003
3 0.8664 Very good 0.005
4 0.6823 General 0.002
5 0.7245 General 0.008

Fig. 11.1 After the training
by GA, BP trains error

11.5 Conclusion
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Initial weight and threshold, value of BP network optimized by genetic algorithm
is used to build the model to assess clients’ credit, and this method has the
advantages of global optimizing, fast convergence velocity, and objective, precise
assessment result. GA effectively reduces the probability of falling into regional
minutiae in BP algorithm, and greatly improves its training velocity. The output
result and absolute error of training samples and testing samples indicate that
genetic neural network assessment model plays a theoretical and practical role in
assessment of electric power client credit, supplying a reference for customer
relation management of electric power suppliers.
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Chapter 12
Study on Gaussian Priory Model
for Space Time Adaptive Processing

Jiamou Wang

Abstract Exile of Bayesians approach from mathematical statistics hampered
development of stable theory of CFAR and STAP. Many heuristic corrections
appeared therefore to various aspects of these theories. But, it seems better to
begin creating the generalized Bayesians theory, following which one can obtain
the processing algorithms in fast varying conditions without corrections. A priory
statistical model of TI was reasoned with this purpose as the Pareto-Gaussian (PG)
process belonging to SIRP ones. Preference of PG process consists of its simplicity
and compatibility with CFAR -STAP problems. The PG model allows accounting
for: (1) (Quasi Gaussian TI of highest entropy (1 =0); (2) essentially non
Gaussian TI (n< — 1/2).

Keywords Space time adaptive processing (STAP) - Constant falls alarm rate
(Cfar) - Limited falls alarm rate (Lfar)

12.1 Mathematical Statistics Evolutions Statement
of Problem

Classical investigations on statistical reception and information theory 1945-1960
by Kotelnikov, Shannon, Woodward, Middleton, and Kalman were based on Bayes
theorem of the probability theory and MS. Meanwhile, the evolution of MS took
place, initiated by R. Fisher’s scientific school (England) [1]. The MS in 1950-1960
“liberates itself” gradually from assumptions of the presence of a priory distributions
and the Bayesian approach. The Bayesian approach to MS was practically eliminated
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from the textbooks and monographs on MS by Vander Warden, Cramer, Kendall &
Stuart, and Anderson etc. Only some mathematicians (Savage, Raiffa, de Groot)
discuss rehabilitation of a priory probability in “subjective” or “experimental”
form. But elimination of Bayesian approach from MS could not remove it totally
from engineering and economics. E. Neyman (coauthor with E. Pearson of NP
method) published in 1962 the paper [2]. M. De Groot in 1970 published his book [3].
A. Kolmogoroff accepted: “Bayesian approach plays leading role in solving a large
part of the MS problems” [4]. This all helps to reverse evolution of MS toward the
Bayesian approach. Adherents of non Bayesian statistics reason now their partiality
only by absence of general a priory models [4].

Meanwhile, the question arose about replacing the manual adjustment of gain of
radar receivers according to TI variance by an automatic one. Many statistical
theories of CFAR, for example [5, 6], and of STAP with CFAR, for example [7, 8],
have been developed. But most of cited works were based on non Bayesian
approach, dominating at definite period in MS [9, 10].

Now, it is difficult to understand, how can we reconcile the principles of non
Bayesian statistics and requirements of CFAR without STAP? Most of users of
non Bayesian statistics consider usually only the one-dimensional “non random
but unknown” variables. As such variable we must consider a false alarm prob-
ability F. But the false alarms manifest themselves at the time interval much longer
than that usually spent for signal reception. For the bandwidth B = 1 MHz the
false blips follow through 1/BF = 10 ms as an average. To discriminate between
probabilities F = 10~* and F = 1073, the time interval much longer than 10 ms is
necessary. All this has direct relation to STAP.

The CFAR problem is lately connected to the STAP [7, 8] one.

Given the hypotheses of known inverse covariance matrix (ICM) of TI, the
multichannel processing of narrowband radar signal Y reduces to

R=0'X RTY =W (12.1)

Here R is the weighting vector, %7 stands for Hermitical conjugation, @ is
covariance matrix (CM) of TI. The CM ®and its inverse (ICM) ®~! are usually
evaluated using Fisher’s ML method that is sufficiently precise only in asymptotic
case. Fisher himself was sorry of failing to proof the advantages of ML method in
general [1]. We are not first who consider corrections to CFAR and STAP.
Knowledge Aided (KA) method with data collection about radar environment
belongs to Bayesian ones too. But it doesn’t account for fast change of jamming.

Diagonal Loading (DL) and Fast converging ML (FML) corrections to the ML
were proposed using some priory information about the CM structures. Use of
Wish art distribution as a priory remained unobvious, direct link between the DL,
FML and Bays theorem has been lost by now, so we relate this both methods to the
heuristic ones.

Accounting for non Gaussian properties of TI in forms of Spherically Invariant
Random Processes (SIRP) and Compound-Gaussian Clutter can be considered as
variants of introducing the a priory information into ML.
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Manifold Monte Carlo simulations and significant progress in their technology
(Importance sampling) led also to corrections of initial ML algorithms.

But instead of “patching the ML trousers”, it seems better to develop the
simple, but generalized a priory model of TI, permitting the Bayesians synthesis of
signal processing. Such model is proposed as the probability density (pad) of the
Pareto-Gaussian (PG) process. PG processes belong to the known SIRP.

Preference of PG processes is due to simplicity and compatibility with CFAR-
STAP problem. Possibility of additional KA processing is also envisaged, but not
elaborated in detail. A priory PG pdf of random variance D is non zero only for
Dy<D<A (Dy is internal noise variance).

A
p(Dy) =D/ | DD (12.2)
Dy

The uniform pad of variance D of external interference (7 = 0) and standard
deviation v/D(11 = —1/2), both having large entropy, belong to Pareto distribution.
By varying parameters 1 = —1/2 Dy, A, we can obtain probability distributions
close to speckle ones (We bull, log-normal, K) observed when range resolution
increases. Using the PG pad for matrix Eigen values, we can relate CFAR to STAP.

Our first aim is to investigate results of using Bayesian PG approach in com-
parison with similar results of ML approach and existing corrections to: (a) CFAR
without STAP; (b) STAP without CFAR. Our second aim is to show the paths of
creating the Bayesian PG-KA theory (Fig. 12.1).

12.2 Pg and Pg-Ka Theories of Char Without Step

For the KA-PG CFAR a priory pad of TI variance can be evaluated theoretically as
the weighted sum of pad p(D|y) and pads pga(Dp) with weights u(f = 1,2,

K(>_pup<1)),pka(Dln) = (1 - %ﬁw)p(l)ln) X zﬁ:#ﬁPKA(D/f)'

According to the problem stated above, we assume below that g = 0, and
consider pdf p(D|n) only. The received samples are assumed to be divided into

Fig. 12.1 The pare to pad p(D)
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informing and training sets, as in [7]. Unlike [7], the Bayesians approach is used
(here in the mean square form).

Let us introduce now:

adaptive threshold Zy = Zy(s) depending on the training statistics s and preset
value of F; false alarm probability F(Zy|D) for the known TI variance for signals

with random phases F(Z|D) = exp(—Z2/2D) training statistics s = 3 [¥" |,
i=1

p(s,D) = p(s,D)p(D), where p(D) = p(D|n) is the a priory Pareto pad (12.2) of
D; p(s,D) is the conditional y*PDF of s (very asymmetrical for small sample
support v).

p(s|D) = p(s|D,v) = ﬁr()queﬂ/w (12.3)

Bayesian estimate of conditional probability of false alarm F = F(Zy|s, ) is
found by unconditional minimization of the square of its estimation errors over
interval of possible values D

m / [F(Zols,n) — FZolD)p(s, Din)dD =0 (12.4)

Here, p(s,D|n) = p(s|D)p(D|n). For both Gaussian and non-Gaussian TI, we
have:

F= / F(Zy|D)p(s|D)p(D|n)dD/ / p(s|D)p(D|n)dD (125)

Using (12.2), (12.3), we can obtain

M T e M

Where incomplete gamma functions are used:

y(a, pu+ 1 /5# ~q¢ (12.7)

Values s > D are almost improbable, and we can account for A—oo. If it is so,
then we have:

72\ A ey p s
F=(1+22 O y—p—2 — 2 12.8
(+%)  bCen2) folarn-2)] 0w

Figure 12.2 shows adaptive Bayesian thresholds Z3(s) versus value of s/ for
sample support v = 8 and v = 40. Similar non-Bayesian (ML) threshold is shown
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Fig. 12.2 The new (for Zy S)
single channel reception)

nonlinear dependences -

60 Bayessian |

40

0 1 2 3 slv

for comparison. Bayesian thresholds are obtained for uniform (1 = 0) a priory pdf
of D, non-Bayesian ones are obtained using ML approach for F(Z,|D) = Fy:

Z3(s) = In(1/Fo) arglr)naxb)(s|D)]/v =sln(1/Fy)/v.

The new (for single channel reception) nonlinear dependences (Fig. 12.2) of
Bayesian CFAR threshold Z} versus s/v prevent unwanted increase in false alarm
rate of non Bayesian CFAR due to receiver’s internal noise. Let us compare false
alarm probabilities of PG CFAR and ML LFAR for Gaus sian interference with
pdf (12.2) for # =0,2Dy = 1,A — oo Expression F(Z,|D) = exp(—Zy/2D) is
substituted into (12.5) in both cases. But, in the first case transcendental equation is
solved to find the threshold. In the second case threshold Z, is determined from
(12.8) using variance D= s/v ML estimate and given D, = 0.

Dependencies (Figs. 12.2, 12.3) show underestimation of the threshold Z, by
the ML method, especially for small s and. This leads to rise in false alarm
probability F with respect to the present value F, (Fig. 12.3).

12.3 Bayesian Pg and Pg-Ka Theories of Step
Without Char

Let us introduce the training sample matrix S (TSM) formed by m x lvectors Yj(s)
of the TI independent samples:

Ny ( <s>)*T

s = YW (y. 12.9
; I T T ( )
For PG-KA STAP the CM estimate could be presented in the form:

Oy = <1 — Zﬂﬁ) %S + Zuﬁ&)KA[;.WhereZuﬁ < 1 the number of coefficients f§
B B

quantity can be >1. The sum can be transformed into integral. A set of summands
allows considering different operation conditions and internal possibilities of pro-
cessing equipment.
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Fig. 12.3 Underestimation F
-4
of the threshold - ML LFAR F=10
V= |
0.01 ~ |
10'3 —] 1
Bayessian PG CFAR n=0 |
1 0.4
=5 ]
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As before, we consider in detail only case of 5 = 0. To simplify the following
analysis let us represent TSM (12.9) in diagonal form [9]:

m

S=> " AampiUsampi Uy (12.10)

i=1

Here Agmp; is the sample eigenvalue, and Usymp; is ith eigenvector of TSM. All
eigenvectors are orthonormal:

* ips . 2
Us;npiUSaij = 0’ ifi 7&] |USampj| =1 (1211)

And

det <Z Umm,,,»UjaTmp,) =1 (12.12)
i=1
The ML estimate of ICM has the form

Dyt =S A Ulupi Usampi (12.13)

sampi ~ sampi
i=1

Whereas the unknown true ICM of TI is
o' = "A'uU” (12.14)
i=1

Bayesian PG ICM estimate differs from both (12.13) and (12.14):

m

o' =N AU (12.15)
i=1

Eigen values A; of true ICM in diagonal presentation (12.14) are doubled
variances of quadrature components of TI in single-channel receiver. We use for
them a priory Pareto pdf, which is non-zero only if A;<A; <oco
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MNW=AH//WW (12.16)
Ao

Let us use a priory information that A, > A,,. Here A, is the noise eigenvalue.
Since the absence of priory information about eigenvectors for uz = 0, let us admit
them into (12.14) and their estimates in (12.15) become equal to sample eigen-
vectors in (12.13):

U; = U; = Ugapi (12.17)

12.4 Conclusion

The main objective of this paper has been achieved: attention has been drawn to
the Bayesian theory of STAP and CFAR. It is shown that the maximum likelihood
method is not always applicable for solving the STAP with CFAR problems.

Nevertheless, this paper doesn’t fully satisfy the authors, since they intended to
provide here the Bayesians solution based on the PG a priory model for the CFAR
threshold setting in STAP systems. We hope that this paper will be the first step
toward the cooperative solution of this problem.
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Chapter 13
Three-Dimensional Finite Element Model
of Human Dent Facial Complex

Yi Deng, Xiaorong Zhang, Ji Yao and Haipeng Zhou

Abstract This study explains and demonstrates how to construct the 3-D finite
element model of dent facial complex with the original DICOM data of CT, for the
analysis of their biomechanical characters. The establishment of 3-D finite element
model of maxillary complex: spiral CT scanner, then CT workstation outputted CT
images in DICOM format to personal computer, using ANSYS and Mimics
software established the 3-D finite element model of maxillary complex of human
being. The establishment of maxillary complex three-dimensional finite element
model, which was made up of 350125 units and 583391 nodes, included maxillary,
arch wires, teeth of 14, maxilla cavity structures. Model and modeling were of the
same size with a good geometric similarity. It had scalability which made it
possible to attach brackets and wires, implants to start-related studies. The finite
element model had better biomechanical characters. It was feasible and effective to
the stress analysis in the process of orthodontic treatment.

Keywords Maxilla -+ Human being - Three-dimensional finite element model -
Finite element - Orthodontics
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13.1 Introduction

The basic principle of the Malocclusion correction method is to impose a variety
of external forces on the misplaced teeth or deformed jaw, or to remove the
abnormal muscle and induce the histological alterations via biomechanical
responses produced by jaw, suture, periodontal tissue, so that the edentulous
system gets new balances in formation and function and normal development,
which is a biomechanical movement with complex biomechanical contents.

Orthodontic force is the stress-force source produced by the teeth and the
supporting tissues. The changes in size, direction, point of the force affect the
stress distribution. Therefore, biomechanical analysis is particularly important in
the orthodontic field, of which the finite element analysis method reflects its
powerful features. The finite element method is a theoretical analysis method,
combined with modern computer technology. With the development of finite
element technique and the improvement of modeling technique, the calculation
results have a good simulative prediction.

13.2 Materials and Methods
13.2.1 Medellin Material

Select ozone-maxillary of some normal permanent teeth with following charac-
teristics: complete upper dentition, the teeth on the upper dentition arranged
neatly, no obvious malocclusion, no protrusion and retraction in the upper max-
illary, basic coordination between the teeth and jaw, not the third molar tooth in
the teeth bow, and integral teeth shape without defects in adult head CT films.

13.2.2 Establishment of Three-Dimensional Finite Element
Model of Nasomaxillary Complex

In this study, we took advantage of spiral CT scan to obtain the model space
geometry information, in which raw data were output in DICOM format. Then,
MIMICS software was employed for image segmentation to extract the upper jaw,
that is, the inner and outer contour of the hard tissue of the dentition, which were
output as IGES form files. Last, IGES files were imported into ANSYS software,
and then according to the inner and outer contour of the hard tissue of the two
adjacent faults, built planes based on lines, and the box based on the planes, so as
to establish the three-dimensional geometric model of maxillary complex.
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Fig. 13.1 Original fault map
of CT scan

13.2.3 Spiral CT Scan

The entire head was scanned from the parietal to the mandible using the dual-
source 64-slice CT of the German Siemens company, in which the thickness of the
reconstruction layer was 0.6 mm and the layer distance was 0.3 mm. The original
scan data was output to the CT image workstation as DICOM format files
(Fig. 13.1).

13.2.4 Image Segmentation to Extract Geometric
Information of the Mason Maxillary Hard Tissue
for 3-Dimensional Reconstruction

DICOM image data was imported into the MIMICS software to get image
information of hard tissues including skull, jaw, and part of the cervical spine.
Erase tool was adapted to the layer processing method, by which the pixels of the
skull, nasal bone of facial cranium bone, cheekbones and mandible, and cervical
vertebrae, were removed. Finally, all the pixel information of maxillary-group
teeth would be obtained so as to establish three-dimensional geometric model of
mason maxillary complex via Calculate 3D tool (Fig. 13.2).

13.2.5 Extract the Inner and Outer Contour of Each Layer
of Hard Tissues

Based on the obtained 3D models of maxillary group teeth, Calculate plotlines
from 3D could be utilized to extract inner and outer contour. Finally, image
information containing the inner and outer contour of models was output as an
IGES format files (Fig. 13.3).
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Fig. 13.2 Image
segmentation of hard tissues
and extraction of inner and
outer contour

Fig. 13.3 3D reconstruction
of mason maxillary complex

13.2.6 Establishment of Geometric Solid Model
of Mason Maxillary Complex

The establishment of geometric solid model of mason maxillary complex requires
first creating enclosed entity planes and then building up enclosed box from
planes. By joining points between every two layers, inner and outer contour lines
forms enclosed planes and the box could be created (Fig. 13.4). After importing
IGES format contour line files output by MIMICS to ANSYS, one could see it is
composed by many small line segments (Fig. 13.5). As establishing the entity
model requires smooth whole lines, the fitting function in the preprocessing
module was used to get fitted smooth inner and outer contour lines from these
small segments. Then we took every two layers as a group to establish planes. Due
to the complex change of cross-sectional planes of hard tissues, creation of the
planes should base on the structure of maxillary and teeth. In the process of plane
establishment, the possibility of mesh generation in the next step should be con-
sidered to minimize the formation of large-curvature planes. Finally, according to
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Fig. 13.4 Lines and planes AN
between the upper and lower
layers

Fig. 13.5 Nasomaxillary X s
complex modeling lines .-

the solid model geometry, the corresponding boxes were enclosed from planes by
referring to CT reconstruction tomography map and anatomical experience
(Fig. 13.6).

13.2.7 Module Introduction

The SOLID 187 is a high gradient 3D 10-node element, suitable for the division of
the irregular box. It is composed of 10 nodes, each of which has degrees of
freedom in three directions, and can simulate plasticity, creep, stress, large
deformation, and large strain.

Beam 188 unit is a space beam element. It utilizes two nodes and each node has
three translational degrees of freedom and three tensional degrees of freedom. The
unit, based on Timoshenko beam theory, is added with shear deformation effects
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Fig. 13.6 Box model of
nasomaxillary complex

AN

including stress stiffening and large deformation and take into account stretching,
compression, torsion and bending. This unit can carry out analysis of plasticity,
creep, stress hardening, swelling, large deformation, and large strain.

13.2.8 Mesh Generation of the Model

This study employed 10-node solid 187 units to generate meshes and get a 3D
finite model of mason maxillary complex with 350,062 units and 583,391 nodes
(Fig. 13.7). On the basis, we built a 0.46 x 0.64 mm arch wire using beam 188
unit and the finally number of units were 350,125. Fig. 13.8 showed arch wire
contained mesh generation map of 3D finite model of nasomaxillary complex. The
location of the arch wire was basically ensured through the center of clinical
crowns of the front teeth and thus 14 teeth in the maxillary were completely linked
together by the arch wire to make the dentition move as a whole.

Fig. 13.7 Mesh generation
map of 3D finite model of ar e
nasomaxillary complex
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Fig. 13.8 Arch wire AN
contained mesh generation
map of 3D finite model of
nasomaxillary complex
Table 13.1 Parameters of Material types Elastic modulus (E)  Poisson ratio (V)
model materials (Gpa)

Alveolar bone 13.700 0.30

Teeth 20.700 0.30

Archwire drawhook  176.000 0.30

Set materials organized in the model as continuous, mean, and isotropic linear
elastic material with characteristic of small deformation. Elastic modulus and
Poisson ratio of a various structure materials are listed in table 13.1.

13.3 Results

Established mason maxillary complex 3D finite element model of permanent
teeth’s odoneo-maxillary. This model included the maxillary as well as a complete
upper dentition with 14 teeth, nasal cavity, bilateral maxillary sinus, and other
structures. Modeling starts from the inner and outer contours of the CT scan fault
lines, built planes from lines and then the box by the planes. The model was
consistent with modeling objects in size and had a good geometric similarity.

All the teeth in the upper maxillary were completely linked together by the arch
wire to make the dentition move as a whole. Finally, arch wire contained mesh
generation map of 3D finite model of nasomaxillary complex was established. The
model can be randomly split to extract an individual part for a separate study.
Moreover, the model was scalable, and brackets, arch wires, implants, and other
components could be added to it to carry out related researches.

This study used the medical image processing software, MIMICS, and gained
the inner and outer lines’ data of the established model directly from the CT scan
data. It took the full use of electronic computing technology with fast modeling
and has guidance value in clinic.
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13.4 Discussion

Finite element method to the complex structure, morphology, loading, and
material mechanical properties, stress analysis is an important means of oral
biomechanical study [1, 2], has been widely used in research in the field of Oral
Implant logy, repair, orthodontic [3, 4]. To this end, scholars have been seeking a
reliable, fast method of modeling, and mechanical analysis of the auxiliary Dental
Tissue.

The modeling approaches. The ground section method Traditional modeling
methods used to map the coordinates of faults’ external shape layer by layer by
artificially measuring specimens, or specimen model section and ground section
methods, specifically [5].

The 3D measuring method refers to, through scanning the odoneo-maxillary
model and holographic method to measure it so as to gain 3D data and then
establish the 3D model in the computer. Noncontact laser scanning is a presently
common used method. It does not need directly contact with the object and has
high accuracy and fast speed as well as a reflection of the morphology of the
odoneo-maxillary model [7]. At Present, the development trend of this method is
to collect data directly from the patient’s oral cavity and to apply them to CAD/
CAM designing of all-ceramic crown, for the purpose of improving production
automation and efficiency of the dental prosthesis [9].

CT image processing method the main process is as following: obtaining the
original data. After determining the range of modeling, set some parameters on the
CT scan of the measured object; obtaining 2D images. CT films are imported into
the computer through scanning, video, and other methods, and then stored image
files for use; obtain the contour line map and based on that draw the contour line
vector map of each fault; Establish 3D finite element mesh model, that is, building
finite element model based on image contours. However, the commonly used CT
modeling in China “ film shooting and scanning” process to transfer data, vul-
nerable to lose some valuable information.

Directly modeling method from DICOM data DICOM format is the standard
jointly issued by the ACR-NEMA. After patients finish CT scan, films do not have
to be generated and mass of data are able to be saved or transferred with the
DICOM standard. The process of reconstructing odoneo-maxillary tissue CT or
MRI scan; reading DICOM data; image segmentation; contour extraction and
contour curves generation; modeling and input contour line data into finite element
software, then using the appropriate pre-treatment module to generate entity and
meshes. DICOM files can provide very accurate data information. This method
simplifies the procedure of CT modeling, directly saves and transfers data,
avoiding repeated operation-induced partial data distortion or loss, which realized
the automation-assisted modeling in real.
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13.5 Conclusions

This study established a 3D finite element model of the nasomaxillary complex
and provided the model basis for researches in this field. This model has a high
geometric accuracy and good biomorphic similarity. Later, according to the
requirements, the model can be modified and added with additional implants,
brackets and other devices to facilitate more in-depth study on mechanical
mechanism.
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Chapter 14
Study on Dynamic Prediction of Surplus
Gas in Iron-Steel Plant

Jun Song, An-chao Zhang and Hai-kun Zheng

Abstract This paper analyzes the advantages and disadvantages of mainstream
prediction methods of gas system in iron-steel plant, proposes a set of general
forecasting methods based on EMC (energy management center) for China’s gas
surplus in the current situation, establish a hybrid model which include the
production and consumption mechanism of single device and the simulation of
surplus gas. Application results show that: the method is suitable for different types
of enterprises in varying construction degrees; model results can meet the data
accuracy requirements; prediction analysis can be an early warning of instrument
malfunction and system failure, also a scientific basis for buffer equipment
purchases, production, and maintenance plan adjustment.

Keywords Iron-steel plant -+ Dynamic prediction - Gas system - Simulation

14.1 Introduction

China’s iron-steel plant is mainly a blast furnace—converter long process, which
requests that the amount of gas occur at any time is always greater than demand in
order to meet the production. That is to say gas system is not balanced but dynamic
surplus, medium- to long-term prediction is very difficult to achieve policy-making
and management so that dynamic prediction become prevalent with the EMC
developing.
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Jebaraj proposed the importance of energy model is used to prediction. To meet
the dynamic prediction request of china’s iron-steel plant, a hybrid model
including the production and consumption mechanism of single device and the
simulation of surplus gas was proposed, the dynamic prediction of surplus gas only
to predict the main process. In normal production status, the gas output and
consumption of main process only associated with the material conditions, device
parameters, and operating parameters which are not often changed that trigger-
counting can meet the forecast requirements; In abnormal production status, the
gas output and consumption exists functional relationships such as periodic
function, piecewise function, slope function that suitable for solving by simulation.
Trigger-counting method is used to dynamic forecast for normal production status,
and simulation method is used to dynamic forecast for abnormal production status
including a number of complex functions.

14.2 Dynamic Mathematical Model

Based on sample data of 2009 in an iron-steel plant, analysis the production and
consumption data of main process in abnormal production status in chronological
order, establish AR (M, N) time series models of equipment under different
conditions, change time series models into the equivalent linear models which are
dynamic mathematical models of gas system. The following examples are still
three kinds of gas production in abnormal status besides LDG production in
normal status. (Figs. 14.1), (14.2)

txk(t)+ & ......... re-air
I+t x K1)+ ¢&,. . off-air
M;(t) = \ )+ . (14.1)
K(t)yxI+¢&,...... by-air
0............stop-air
Fig. 14.1 BFG curve of off- 20
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Ji(t) =< (1 +a(t))J + 9,.........medium-stage (14.2)

(14 a(t) — b(2))J + &/ . last-stage

where, M;() express BEG occurrence of i-blast furnace on time t; k() and k' (¢)
respectively express off-air and re-air slope of i-blast furnace; I express mean gas
output of i-blast furnace in normal status; K express cut-air rate of by-air status; &;,
é; and & express disturbance; J express gas production of repair early-stage, a()
and b(t) respectively express the increase volume on the slope function of repair
medium-stage and reduction under the slope function of repair last-stage; J;, 6; and
! express disturbance.

LDG is a cyclical recovery in the oxygen blowing period, but only CO and O,
in flue gas up to the standard in the recovery period, Whether recovery or not
depends on capability of gas tank, user needs and other kinds of gas surplus status.

L4+@p.coc (i +(n—1)u)<t<(tx + (n— Du+ pun)).and.(t & [t;,11])
Or(t) = O(tk—l—( Dp+nu<t<(t + np).or.(t € [t;,1]))
0, (t) = Omin + k... (k € 0,1..kpay)
(14.3)

where, Qy () express LDG produce volume on time t; L express the mean recycled
gas amount of recovery period; ¢, express disturbance; #; express delay Length; n
express cycle ordinal; u express cycle time;  express the Recovery period pro-
portion of the total cycle; #, and #; ,respectively express the end of no-waiting
production time and restart time; Q'L(t) express LDG recycling volume on time t;
Ominexpress LDG minimum recycling level; A express step length; k express the
number of approximation; ky.x express the maximum number of approximation
when LDG meet the zero-elution.
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14.3 Applications
14.3.1 Application in a Typical New Plant

Plant A is a typical new plant: EMC construction is at low level; only a 3200 m*
blast furnace and a 220 t/h converter were put into operation; only BFG and LDG
were produced; rolling process did not put into operation; a lack of buffer capa-
bility and gas users.

In Fig. 14.3, a 5-days-repair and 16-hours-repair in plan, respectively made
blast furnace to off-air and re-air process; blast furnace off-air of nonplan and wait
for the raw materials made BFG production change 16 times; occurrence of sudden
failure caused the amount of blast furnace gas to stop recovery for 30 min.
Comparison of predicted and the actual situation as follow.

As can be seen from Table 14.1, the predictive value of normal production
calculated by mechanism model has deviation of less than 5 %; the predictive
value of abnormal production calculated by the hybrid model has deviation of less
than 10 %; the number of fluctuations of unbiased; predicted results can reflect the
real status of gas produced.

In the second phase, plant A will add a 3200 m® blast furnace and a 220 t/h
converter; BFG user will add 4 stoves, a BFG pure fired regenerative furnace and a
sleeve white lime kiln. Plant A buffer device in first phase including a 8*10* m?
BFG tank and a mixed boiler, buffer device in second phase plan to add a 8*10* m*
BFG tank and a mixed capacity of 8%10* m’/h boiler, or add a 8*10* m* BFG
tank, or add a 8*10* m® BFG tank and a mixed capacity of 8#10* m*/h boiler. To
simulate the operation of gas system for a month, results of the above three
programs are shown in Table 14.2.

As can be seen from Table 14.2, gas tank is mainly to let the pipe pressure
stability, plays a minor role of large and long fluctuations that are suitable for
mixed boiler to adjust; Gas tank matched with mixed boiler can play better results
which makes gas system to achieve ‘zero bleeding’.
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Table 14.1 Comparison of predicted and the actual situation

Status Predicted Actual Deviation (%)
Normal 331275 km?® 340344 km?> -27
Abnormal 15506 km® 16786 km® -7.6
Fluctuations 18t 18 t 0

Table 14.2 Comparison of simulation results of three programs

Item Abnormal fluctuations (t) Bleeding rate (%) Pipe network alarm
Program 1 21 20.8 9
Program 2 18 16.7 3
Program 3 1 0.5 1

14.3.2 Application in a Typical Old Plant

Plant B is a typical old plant of blast furnace—converter long process, the con-
struct of EMC has reached the international advanced level.

From January to April 2010, deviation overtakes 10 % between predicted data
and real-time data accumulated more than 58 times, causes illustrated in
Table 14.3.

As can be seen from Table 14.3, dynamic prediction can found measuring
instrument system malfunction to achieve the effect of timely replacement and
maintenance of instruments; ensure early detection of incidents to provides strong
support for the safe and stable operation of the gas system (Figs. 14.4), (14.5).

In the figures above, 20%10* m*/h and 50*10* m*/h express effective adjust-
ment range of CCPP(combined cycle power plant) and boilers in plant B; curve at
the time t1—t2 is fluctuation caused by two blast furnace maintenances complete
coincidence; curves at the time t1’—t2" and t2'—t3', respectively are fluctuations
caused by separate maintenance of single 1,000 m> blast furnace; curve at the time
t4—t5 is fluctuation caused by two stove maintenances some overlap; curves at the
time t4'—t5" and t5'—t6', respectively are fluctuations caused by separate mainte-
nance of single stove (Figs. 14.6, 14.7).

Table 14.3 Overrun deviation of statistical analysis

Item Prediction error (t) Instrument failure (t) Special accident (t)
BFG system 7 20 4
COG system 4 10 2
LDG system 2 8 1
Total 13 38 7
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Fig. 14.4 Abnormal
fluctuation in gas forecast Fig

Fig. 14.5 Smooth
fluctuations in adjusted plan

Fig. 14.6 overrun 1 h in gas
forecast

Fig. 14.7 Instantaneous
overrun in adjusted plan
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14.4 Conclusion

Dynamic prediction accuracy to meet manager’s need can forecast dynamic
operation status of gas system which is consistent with the actual situation; Hybrid
prediction method can be used in simulation programs to debug the transformation
of equipment change; Plant with a high EMC building level can make early
detection of incidents and instrument failure through comparative analysis of real-
time data and forecast data to achieve security and stability of the system;
According to the analysis of the dynamic prediction results and adjust the periods
of the Abnormal fluctuations can reduce economic losses caused by surplus gas
fluctuations.

Acknowledgments Fluid Machinery and Engineering (No.507907), Characteristic professional
(508057), Key disciplines (509927).

References

1. Jebaraj S, Iniyan S (2006) A review of energy models. Renew Sustain Energy Rev
10(8):281-311
2. Utgikar VP, Scott JP (2006) Energy forecasting: predictions, reality and analysis of causes of
error. Energy Policy 34(17):3087-3092
3. Bryant GF (1979) Energy control in an integrated steelworks. IEEE 3(2):274-279
4. Yang Jin, Rivard Hugues, Zmeureanu Radu (2005) On-line building energy prediction using
adaptive artificial neural networks. Energy Build 37(12):1250-1259
5. Sénchez Ismael (2006) Short-term prediction of wind energy production. Int J Forecast
22(1):43-56
6. Baker Keith J, Mark Rylatt R (2008) Improving the prediction of UK domestic energy-
demand using annual consumption-data. Appl Energy 85(6):475-482
7. Zhang Q (2008) Reasonable use and optimal allocation research of byproduct gas in iron and
steel plant. China (Shenyang): Northeast Univ 8(4):34-39
8. Liu M (2006) Study on gas prediction methods in branch plants of main process in iron-steel
enterprise. China (Hunan): Central South Univ 4(6):99-101
9. Sun Y-D (2009) An integrated online energy forecasting system and method of iron and steel
enterprises: China 10(9):12-19
10. Cai J-J, Song J, Zhang Q et al (2009) Dynamic management on gas system in iron and steel
plant. In: 2009 international conference on energy and environment technology. China
(Guilin) 9(2):598-601



Chapter 15

Study of Talent Resources Agglomeration
During the Industrial Transformation
and Upgrade

Xiaoxu Cai and Jia Zhang

Abstract It is the consensus that talent resource is the first resource. With the
development of knowledge economy and technology, and the increasingly
upgrading of industrial structure, all kinds of talents flow frequently leading to
talent resources agglomeration. This paper states the necessity and urgency of
industrial transformation and upgrade according to the phenomenon in Suzhou. On
the basis of the related statistical data in Suzhou, it also analyzes the agglomeration
here and offers some suggestions and countermeasures for the agglomeration.

Keywords Industrial transformation and upgrade - Suzhou - Talent resources
agglomeration

15.1 Presentation of the Question

Since the reform and opening, Suzhou develops significantly and its economic
strength is remarkable [1]. After entering the period of “eleventh five-year plan”,
the basic functions of all kinds of development zones and industrial parks has
improved little by little [2, 3]. At present, there are 20 Industrial Cluster and 7,000
Enterprises cluster in Suzhou concerning electronic information, new materials,
petroleum, chemicals, machinery, textiles, and so on [4]. It is expected to realize a
sales volume of 400 billion in 2011. Among the Industrial Cluster, some cluster’s
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annual sales is over 10 billion, such as electronic information in Suzhou, iron and
steel and Knitting wool in Zhangjiagang, silk textile and optical cable in Wujiang,
and garments in Changshu. While the economic aggregate continues to rise, the
industrial structure of Suzhou shows the conformability to its development. The
unreasonable industrial structure restricts the sustainable development of econ-
omy, which includes the low-end industries, low value added products, low level
technology, and low price competition. So the old development way is difficult to
continue and need to be adjusted. Industrial transformation and upgrading is the
effective method to dissolve the difficulties and challenges appearing in the process
of the industrial development, which is also the strategy to realize the industry’s
economy development, clean development, safe development, and Sustainable
development [5].

Industrial transformation and upgrading has an interdependence and interaction
relation with talent demand whose change will certainly put forward new
requirements for talents, which will lead to the adjustment of the talent structure.
Reasonable and balanced distribution of talents in all fields will accelerate the
speed of industrial structural adjustment to promote the development of national
economy. High quality and high skill talent is the key factor in effectively solving
the difficulties met in industrial transformation and upgrading. So there is great
theoretical value and practical significance to study the present situation of talents
in Suzhou and take advantages of the agglomeration effect of talents resources.

15.2 The Present Situation of Talent Resource
Agglomeration and Its Problems in Suzhou

15.2.1 The Present Situation of Talent Resource
Agglomeration

A series of talent policy measures have been implemented for industry transfor-
mation and upgrading forming a talent-plan system in Suzhou. In 5 years, RMB3
billions has been invested in introducing and training talents of science and
technology and innovative talents in shortage in some key and advantageous
industries. Such measures are called new policy for talents in Suzhou. Because of
the investment, many new strategic industries appear in Suzhou and become
stronger and stronger, such as nanometer material, new type of flat panel screen,
biological medicines, new energy, and smart grid. In Suzhou industrial park, there
are 2,000 talents working in the field of nanometer material including two aca-
demicians, three persons belonging to national “thousand-person plan” and nine
ones belonging to “hundred-person plan” of the Chinese Academy of Sciences.
They have 300 patents in this field. It is expected to have 200 enterprises in the
field of nanometer photo electricity and reach a value of 20 billion.
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By the end of 2010, there are 1,049 thousand talents in Suzhou including 62
thousand high level ones such as graduates and talents with senior titles.
At present, 30 persons are selected in national “thousand-person plan”, which
occupies the leading place among all national prefecture level cities. 139 persons
belong to “the introduction plan of high level innovative talents” in Jiangsu, which
is second to none in Jiangsu for three consecutive years. Industrial cluster is the
carrier of talent aggregation in Suzhou, which plays an important role in economic
development here. Talent resources have the following characteristics in Suzhou.

(1) The quality of labors is improved. The rate of talents employed rises.
According to the 10 % sample survey, there are 663.4 thousand persons
having jobs including 114.6 thousand talents accounting for 17.4 %, which is
12 % higher than that of “the fifth census”. From the view of industry, there
are 4 hundred talents in the primary industry, 57.6 thousand ones in the second
industry and 56.5 thousands in the third industry, which accounts for 0.3, 50.3
and 49.3 % respectively. Compared with “the fifth census”, the rate in the
second industry rises 16.2 %, which is related with the increasing economic
development in the recent decade.

(2) The amount of talents in the second industry increases fast while the rate is
higher in the third industry. According to the 10 % sample survey, the amount
of talents increases six times and one forth as much as before with the highest
speed in the second industry having 57.6 thousand people. In the field of
manufacture, 76 % talents work in ten fields such as electronic communica-
tions, special equipment manufacturing industry, and general equipment
manufacturing industry.

From the rate of talents belonging, it is relatively higher in the third industry. The
rate is 1.6 % in the first industry, 12.5 % in the second industry and 26.7 % in
the third. In the third industry, the rate is highest in education field reaching 73.6 %,
the second is 71.8 % in finance, the third is 64.9 % in hygiene and the forth is
63.9 % in scientific research, technical service and geologic exploration.
(Table 15.1)

(3) The rate of White-collar talent is high and the rate of blue-collars has a large
lifting space. Among the seven kinds of professionals, there are three kinds of
mental labors: all kinds of professional technical labors, head of government
sectors, party organizations and enterprises and institutions and clerical staff
being commonly called white collar. The other four kinds are mainly physical
labors called blue collar. According to the 10 % sample survey, the rate of
talents among white collars is high in Suzhou, especially professional tech-
nical personnel at 65.56 %, which is 26.1 % higher than the Fifth Census. The
talent rate of Clerical staff is also increased to 45.57 % in the Sixth Census
from 21.71 % in the Fifth one.
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Table 15.1 The state of talents in each trade of Suzhou

Industry Ratio of Industry Ratio of
owning owning
talents (%) talents (%)

Overall 17.3 -

First industry 1.6 -

Second industry 13.5 Tertiary industry 26.7

Mining industry 17.3 Transportation, warehousing 13.3

industry and postal industry

Manufacturing industry 13.7 Information transmission, 57.3

computer and software
industry

Fabric clothes, shoes, head-covering 5.5 ‘Wholesale and retail 15.1

manufacturing

Chemical resource and its products 19.8 The hotel and catering industry 9.5

manufacturing

Medicine 31.8 Finance 71.8

Plastic manufacturing 12.7 Real estate 26

Metal manufacturing 114 Rent and commercial service  39.8

General equipment manufacturing  19.8 Scientific research, technical ~ 63.9

service and geological
prospecting industry

Special-use equipment 37.2 Irrigation works, environment 15.9
manufacturing and communal facilities
management
Transportation facilities 18.9 Neighborhood services and 8.2
manufacturing other services
Electrical machinery and equipment 20.2 Education 73.6
manufacturing
Communication apparatus, 18.5 Hygiene, social security and 64.9
computer and other electronic social welfare
equipment manufacturing
The production and supply of 34 Culture, Physical Education 26.5
electric power, gas and water and entertainment
Building industry 9.8 Public management and social 57.4
organization

Remarks: The rate of talents in certain industry refers to the amount of talents with college degree
and above in this field. Resources from: “Suzhou talent status research” issued by Jiangsu
Statistical Bureau

In addition, the talent rate of blue collars is very low in Suzhou. The talent rate
in the fields of production, transportation, and equipment operation is only
increased to 6.04 % in the Sixth Census from 1.06 % in the Fifth one having
higher lifting space.
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15.2.2 Problems Existing in Talent Aggregation in Suzhou

15.2.2.1 Lack of High Level Talents

High level talents represent the top-notch scientific skill of a city. It is because of
having so many high level talents that the cities as Beijing and shanghai have
advantages of science and technology, who play an important role in the inno-
vation of the field. In Jiangsu province, Nanjing has a unshakeable place in having
the amount of high level talents and Suzhou has not had such ability.

According to the statistics of the “report on the development of Chinese tal-
ents” of 2009, professional talent index in Suzhou is the 35th high nationally,
entrepreneurial personnel index is 32nd. And the quality of talents is the same.
Suzhou has the lowest convenient in obtaining high level talent compared with 50
cities having a rate of 0.39, which reveals that Suzhou has not had a high level
talent team having no circumstance in attracting high level talents. Because of
aggregation effect of high level talents, investment should be increased in
attracting high level talents. In addition, the status of research and development
institutions can reflect the problem exiting in this field. Though there are some
such institutions locating in Suzhou, the amount is not very large not having an
obvious function in attracting high level talents.

15.2.2.2 Relatively Weak Innovative Ability of the Talents

Whether a city has competition depends on the output of the talents and their
innovative ability, but not its amount. Though there are a million of talents in
Suzhou, they are mainly employees in frontlines, only a small amount of whom are
Science and technology talents and less ones in innovation. Because of the rela-
tively weak Innovative ability of the talents, enterprises have relative weak
technology and developing ability with weak endogenous innovation capacity. The
amount of patent licensing for invention and the rate of patent in patent licensing
reflect the innovative ability of talents in this area. In Jiangsu province, Suzhou has
a leading place in this field, but its rate of patent for invention is low in patent
licensing at the place of 12th in Jiangsu. (Table 15.2)

15.2.2.3 The Quality of Talents to be Improved

Scientific and technological talents are usually classified into two parts: talents in
general scientific and technological activities and talents in R&D. The amount of
the talents in these two fields and its rate can show the quality of the talents in this
city. According to the data of 2010, Suzhou has no advantage in these fields falling
behind Nanjing. In Suzhou, Scientific and technological talents account for 2.73 %
of all personnel in work, second highest in Jiangsu. The talents in R&D occupy
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Table 15.2 The statistics of 2010 patent of each city in Jiang Su

Patent application number Patent awarded number  Ratio of invented patent
in 100 thousand people  in 100 thousand people  in awarded Patent (%)

Number Score Order Number Score Order Number Score Order

Nanjing 24042 3.7 6 114 4.54 6 27.21 3.08 1
Wuxi 512.74  4.62 3 41483  6.74 2 4.34 1.84 9
Xuzhou 115.67  3.27 9 5742 412 9 3.37 .79 11
Changzhou 345.68  4.05 4 197.96  5.15 5 6.15 1.94 4
Suzhou 737.39  5.39 1 440.45  6.93 1 297 177 12
Nantong 531.56  4.69 2 31097 5.98 3 1.3 1.68 13
Liangyungang 48.17 3.04 12 2897 391 11 7.85 2.03 3
Huaian 10244 323 10 2435 388 12 12.39 2.28 2
Yancheng 8282 316 11 344 395 10 4.76 1.87 8
Yangzhou 22373 3.64 7 8496 4.32 8 5.65 1.91 7
Zhenjiang 334.11  4.02 5 210.69  5.25 4 6.17 1.94 4
Taizhou 170.73  3.46 8 90.84  4.37 7 4.07 1.83 10
Sugian 18.74 294 13 10.78 3.78 13 6.09 1.94 4

Resources from: Monitoring result of scientific and technological improvement and its statistic
report, Jiangsu 2010

Table 15.3 The analysis to talents quality in each city of Jiang Su
Scientific staff in trade R&D staff in scientific  Enterprise R&D staff in

related overall (%) talents (%) all employees (%)

Number Score Order Number Score Order Number Score Order
Nanjing 3.21 3.96 1 50.39 349 12 4.69 3.96 1
Wuxi 2.22 3.37 4 60.18 4.61 2 3.58 34 4
Xuzhou 0.67 245 10 66 5.28 1 2.67 2.94 6
Changzhou 2.06 3.28 5 59.71 4.56 3 3.93 3.57 2
Suzhou 2.73 3.67 2 57.92 4.35 6 2.5 2.85 9
Nantong 1.29 2.82 7 51.84 3.66 10 3.03 3.02 5
Liangyungang 0.43 2.31 11 55.31 4.06 8 2.55 2.88 8
Huaian 0.33 2.26 12 58.24 4.39 5 1.49 2.34 12
Yancheng 0.69 2.47 9 54.89 4.01 9 2.16 2.68 11
Yangzhou 1.37 2.87 6 50.76 353 11 2.39 2.8 10
Zhenjiang 2.47 3.58 3 54.05 3.08 13 3.75 348 3
Taizhou 0.85 2.56 8 57.03 4.25 7 2.65 2.93 7
Sugian 0.17 2.16 13 58.97 4.48 4 1.13 2.16 13

Resources from: Monitoring result of scientific and technological improvement and its statistic
report, Jiangsu 2010

57.92 % of all the talents in scientific and technological field, 6th highest in
Jiangsu. Talents in R&D in enterprises account for 2.85 % in all staff, 9th highest
in Jiangsu, far falling behind Nanjing, Tan tong, Xuzhou, Wuxi and so on, which is
not conform to its status of high and new technology industry and the status of
science and technology in Jiangsu. (Table 15.3)
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15.2.2.4 The Under Internationalized Talents Resource

The ratio of exterior residents and high-level experts is too low; accordingly, the
degree of international talents is not high. The “sixth census” result shows the
number of foreign residents in Shanghai and Beijing respectively is 208.6 and
107.4 thousand and the ratio it occupies in each city respectively is 1.48 and
0.9 %.However, the number in Suzhou is 38.3 thousand and ratio is 0.6 %.
Moreover, most of them are from Chinese Taiwan and the ratio is about 63.1 %,
who are mainly in manufacture industry. From here we can see, the degree of
international talents is not high, which, in some degree, influences the open degree
of all industries.

15.3 The Proposals and Countermeasures for Realizing
Talent Aggregation in Suzhou

15.3.1 The Improvement of the Quality of Talent Resources

A quite amount of talents have been accumulated in Suzhou at present, but most of
them only have the potentials of working for the production, development,
broadcast and application of science and technology. The data of 2010 shows that
the rate of white collar talents is relatively high in Suzhou, among which the rate in
professional technical field is the highest at 65.56, 26.1 % higher than that in “the
fifth census”. The rate of clerical staff and concerned ones is also increased to
45.57 % in “‘the sixth census” from 21.71 % in “the fifth census”. In addition, the
economy in Suzhou mainly includes manufacture. Talents in engineering tech-
nology, agricultural technology and scientific research and technology only
accounts for a small part. To change the situation, it is a good way to develop
vocational education training the talents with theory and practical skills. Devel-
oping vocational education is a common social phenomenon all over the world,
especially secondary and high vocational education. For example, in 1963
American government released “the law of vocational education”, which made
vocational education a most active one and train a great amount of qualified
technical personnel. Vocational education can spread science and technology
accumulated by human being, develop the intelligence of human being and change
the potential productivity into reality. At the same time, it can also assure enough
new talents supersede the old ones in all fields. While developing high education,
Suzhou should increase vocational education and the government should increase
the investment in this field setting up perfect vocational system to bring more well-
trained and qualified talents. As the fast development of manufacture and the
increasing demand of scientific and technological talents in the recent 5 years, the
government has invested much in developing vocational education and achieved
good results.
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15.3.2 Building and Perfecting the Carrier of High Level
Talents

As a second-tier city, Suzhou has no advantage in developing carrier with only a
few national vital labs and R&D institutions. At present, Suzhou should master the
opportunity of developing economy and new high technological industries striving
for attracting new carriers of high level talents to Suzhou. More investment should
be put in some projects such as vital labs, provincial and ministerial R&D insti-
tutions and postdoctoral flow stations. In order to adapt the transformation from
manufacturing type to R&D type in Suzhou, policies and financial support should
be apt to the projects striven by enterprises trying to get great breakthrough in the
following few years. At present, there are 8 provincial vital labs, 9 provincial and
ministerial R&D institutions and 20 postdoctoral flow stations. After constructing
development carrier, Suzhou should perfect the development mechanism of high
level talents and the incentive mechanism encouraging them to invest in business
and furthest stimulating their enthusiasm. At the same time, Suzhou should attract
top-ranking scientific and technological talents at home and abroad to study and
work here to promote the effective development of high level talents in Suzhou.

15.3.3 Improving Standard and Building the Preferred City
Jor Innovative Talents

In “Suzhou talent development program for long and medium term
(2011-2020)”issued by Suzhou government, it specifies that the ratio of high-
education population in working-age population should reach 26 % in 2015 and
31 % in 2020. At present, this ratio in permanent resident population is 17.4 % and
in resident population is 23.5 %, but the ratio in floating population is only 10.7 %,
which is 6.4 % lower than that in resident population. Since the floating population
is almost as large as resident population in Suzhou, it is necessary to improve the
settling standard of floating talents. In this way, the amount and the quality of
talents can be increased and Suzhou can change its character from labor input city
to the preferred city for innovative talents.

15.3.4 Building Green Channel to Attract Talents
by All Means

Suzhou should devote major efforts to propaganda its talent policies and entre-
preneurial environment to attract talents by TV, broadcast and network forming a
situation of talent promotion and service, strengthening working consciousness for
talents, widening working fields for talents, enriching working methods for talents
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and making working brands for talents. All residents should respect labor,
knowledge, talents and creation building an environment for talent aggregation
and talent development and enhancing the charisma and attraction to talents.
At the same time, Suzhou should build green channels for all kinds of talents to
invest here actively using domestic and foreign talent resources to accelerate the
construction of a comprehensive international standard talent market to offer a
public service platform for talent recruitment. Suzhou can introduce some vital
talents demanded by the business development with purpose making full use of its
comprehensive advantage.

15.3.5 Unblocking “Bottleneck” Training Innovative High
Level Scientific and Technological Talents

There are 1.04 million talents in Suzhou but high level talents are only 46 thousand,
which is obviously not enough. At present, the ratio of high level talents in Suzhou
is lower than that in Beijing, Shanghai and Shenzhen. Suzhou is lack of high level
management talents, leading high new technological talents, high level technical
talents and internationalized talents familiar with international practice and rules,
which has become the bottleneck of the construction of talent teams. Without
enough echelon type talent team, Suzhou has no way to realize its industry
upgrading. Firmly centering on the construction aim of “three districts and three
cities” and the main clue of industrial transformation and upgrade, Suzhou should
continue to implement the strategy of “strengthening its power through talents” and
“talents first” increasing the investment in introducing talents to improve the
leading function of high level talents. For construction of talent mechanism, Suzhou
should take the opportunity of constructing learning-type city using the whole
strength of the society to train talents. For the investment in training talents, Suzhou
can set up a funding mechanism called “three-in-one”—that is part of the fund
from government, part from enterprises and the left from individuals.

For the usage of training fund, Suzhou can build a preferential system for talent
training, which means that training in popular specialties should use personal
expenses; in common specialties can get proper financial support and in the spe-
cialties in short can get vigorous support. By innovating talents cultivating system,
Su Zhou should try to cultivate her own high-level talents who can dominate
industrial high-land. By optimizing talents structure to accelerate the industrial
upgrade, it can provide strong talents guarantee for the economic and social
development of Su Zhou.
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Chapter 16
Study of the Food Supply Capacity
in Chengde

Yuecong Zhang and Fu-Wei Cheng

Abstract According to the actual food production of various types of ecosystems
(cropland, grassland, aquatic, forests) in Chengde and the food nutrition conver-
sion table, if we convert various types of food into three major nutrients (heat,
protein, fat) needed by the survival of humans, we come to the actual food supply
capacity in Chengde. The results show that: The supply of the three major nutrients
is enough, but the supply capacity is different. With corn and pork as the main
source of food supply, the food supply structure is inconsistent to the consumption
structure. The contribution of cropland accounts for the vast majority; the pro-
portion of food supply from grassland is much higher than that of China;
the proportion of food supply from aquatic is low, with an average of 0.53 %; the
proportion of food supply from forests is growing fast. The per capita food supply
capacity of three major nutrients from cropland in Chengde is lower than that in
China, with that from grassland far higher and that from aquatic far lower.
We should adjust and optimize the industrial structure, improve the nutrition
structure, and the living standards in Chengde.

Keywords Chengde - Food provision « Food nutrition - Food supply and demand
balance

16.1 Introduction

Food is the foundation of the survival and development of human beings. The
regional prosperity is predicated on the food safety, which arouses wide concern of
the governments of each nation and international community. So domestic and
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overseas scholars have abundant studies on global/regional food safety and its
influencing factors, grain security warning and the coping strategies of the inter-
national organizations [1, 2].The existing methods about the research on the
capacity of the food provision are classified into two categories: the food resources
potential research starting from the natural productive forces [3, 4] and the analysis
or prediction on actual output of the crop or food average per capita [5, 6]. While
there were few researches on actual balance between supply and demand of food
production combined with nutritional requirement level. Relevant research has
been usually concentrated on the grain production capacity of farmland ecosystem.
Actually, human’s food source is much more than grain, also including oil, meat,
milk, etc. Therefore products from animal husbandry, aquaculture and forestry are
still the significant food sources. With the living standards rising and consumption
structure changing, the capacity of food provision of ecosystems except farmland
has been encouraged. As a result, consumption of grain ration per capita has
reductive tendency while that of fruits, vegetables, livestock products, and aquatic
products has increasing tendency [6]. Nevertheless, nutrients from different food
sources vary widely. Therefore, the grain index as the only food safety evaluation
criteria cannot meet the decision making demand. Food nutrient safety is the
important content of the conception of food safety. Comprehensively grasping the
history, current situation and future of Chengde’s food provision and evaluating
the capacity of Chengde’s food provision from food nutrient perspective are the
prerequisite for working out the regional development policies rationally.

16.2 Data Sources and Research Method

Data originate from Chengde statistic almanac. By using the more extensive food
conception, that is, all kinds of human foods from different sources including
products from animal husbandry, aquaculture, and forestry, this paper uses food
nutrition transition model to calculate the available food nutrition supply capacity.
According to the nutrition development aim for 2010 presented by Chinese
Nutrition Society in The program for the development of China’s food and
nutrition (2001-2010), [7] with reference to the nutrient requirement criteria under
different living standards of the residents, actual food supply capacity in Chengde
can be calculated. Differences can be found out by comparing the actual food
supply capacity in Chengde with that in China.

Food Nutrition Transformation Calculation Model Calculate according to the
following food nutrition transformation calculation model [7], NUTR; = > M; - ON;;

In the expression, NUTR; is the total food nutrition of kind i, which comes from
the main food products(heat: kcal, protein: kg, fat: kg); i = 1, 2, 3, represent heat,
protein, fat respectively; M; is the total food products of kind j (kg); j =1, 2,
3,...,n, n is the kinds of food products; ON;; is the conversion coefficient the food
nutrition of kind i change from the food product of kind j(heat: kcal/kg, protein:
kg/kg, fat: kg/kg).
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Table 16.1 Nutrition

. . Living standards Heat/(kcal) Protein/(g) Fat/(g)
requirements per-capita per

day under different living Subsistent 2289 71 67
standards Well-off 2295 81 67.5
Rich 2347 86 72

Food Supply Capacity Calculation Model In the 1990s, China’s Medium and
Long Term Food Development Research Team presented the goals for Chinese
people’s meal nutrition and the main food consumption in the subsistent, boun-
teous, moderately well-off, rich four stages according to the actual condition of our
country [8]. Furthermore, some scholars also provided a different classification of
living standard of China from different aspects and set the reference nutrition value
[7]. Compared with the above designated standard and combined the requirements
of establishing general a well-off society of China which was emphasized in the
17th National Congress of the Communist Party of China, people’s living standard
in China is classified into three grades from low to high: subsistent model, well-off
model, rich model. The nutrient substance requirement data of different models are
in Table 16.1. According to the acceptable daily intake of the three kinds of
nutrients according to different living standards, the population feeding capacity of
China can be calculated.

NUTR; = " M; - ON; (16.1)

In the expression, FP; is the food supply capacity (person); F; is the main food
products (i = 1, 2, 3, represent heat, protein, fat respectively, heat: kcal, protein:
kg, fat: kg); F,,; is the food consumptive level (kcal/person, kg/person).

16.3 Result Analysis

The Food Supply Capacity of Farmland Ecosystem Farmland ecosystem is the
main food source for people. This paper has cultivated the food output of forty
kinds of land crops from the farmland ecosystem (including grain crops, beans,
potatoes, oil crops, vegetables, edible fungi, melon and fruit, greenhouse vegeta-
bles). According to Composition of Food Table in China compiled by Institute of
Nutrition and Food Safety of Chinese Center for Disease Control and Prevention,
the output of main crops of farmland ecosystem, through being substituted into the
expression (16.1), is converted to three major nutrient content quantities.
Table 16.2 is the results of food supply from farmland ecosystem during
2001-2008.

The Food Supply Capacity of Grassland Ecosystem Grassland is one of the
most important ecosystems on land, and is also the main food source for people. It
mainly produces pasture grass and provides meat products and dairy products, etc.
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Table 16.2 Food provision v, Heat/(10 ® kcal) Protein/(t) Fat/(t)

of cropland in Chengde
2001 28384.44 90342.49 30806.04
2002 23935.62 77282.14 26654.13
2003 20084.71 67197.26 21746.48
2004 34791.14 113765.85 41005.56
2005 38053.56 127282.48 44986.30
2006 37888.52 128704.83 43790.71
2007 40516.09 136637.76 45859.65
2008 45229.71 151589.94 52461.56

The output of main products of grassland ecosystem, through being substituted
into the expression (16.1), is converted to three major nutrients content quantities
(heat, protein, fat). Table 16.3 is the results of food supply from grassland eco-
system during 2001-2008. In 2008, the main food production quantity from
grassland ecosystem in Chengde is converted to 9.43 x 10'! kcal of heat, 62.2
thousand ton of protein, 69.7 thousand ton of fat. These nutrients can supply 1.13
million, 2.10 million, and 2.83 million people, respectively to reach a well-off
standard of living. It is clear that fat of food from grassland ecosystem is sub-
stantial and it can compensate the insufficiency of that from farmland ecosystem.
Compared 2008 with 2001, the supply of heat and protein of food from grassland
ecosystem in Chengde has risen by 6.93 and 23.33 %, but that of fat has dropped
by 3.54 %. That is because beef production, chicken production and milk pro-
duction in 2008 has risen by 26.14, 82.16, and 66.91 %, respectively, but high fat
pork production has dropped by 27.78 %.

The Food Supply Capacity of Aquatic Ecosystem Productive activities of
aquatic ecosystem include halieutics and aquaculture of inland waters. According
to the conversion coefficients of the different aquatic products (Composition of
Food Table in China as the reference), through being substituted into the
expression (16.1), three major nutrient content quantities are converted. Table 16.4
is the results of food supply from aquatic ecosystem during 2001-2008 in Chen-
gde. It is clear that food supply capacity from aquatic ecosystem is lower but has
rising tendency.

Table 16.3 EOOd provision Years Heat/ (10® kcal) Protein/(t) Fat/(t)

of grassland in Chengde
2001 8780.70 47699.58 72198.21
2002 9402.00 53076.79 76190.77
2003 10056.74 57078.42 81017.03
2004 10734.29 61112.62 86178.01
2005 11537.32 66033.79 92201.21
2006 12689.79 73168.52 100862.02
2007 7890.98 50788.83 59237.89

2008 9434.41 62213.64 69728.37
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Table 16.4 Food provision v, Heat/(10° kcal) Protein/(t) Fat/(t)
of aquatic in Chengde
2001 41.06 663.69 154.18
2002 43.62 705.28 163.73
2003 46.01 743.82 172.71
2004 68.94 1114.71 258.75
2005 122.46 1986.79 457.12
2006 230.55 3733.10 863.35
2007 196.29 3177.77 735.20
2008 209.25 3387.64 783.77
Table 16j5 Food provision Years Heat/(10® kcal) Protein/(t) Fat/(t)
of forest in Chengde
2001 1728.37 1685.49 1200.39
2002 1918.87 1745.23 1192.20
2003 2153.17 2274.02 1456.71
2004 3083.08 3234.26 1918.93
2005 4174.65 6515.42 7596.60
2006 5151.31 7573.24 7517.50
2007 6402.73 9308.15 8552.78
2008 6989.11 9992.72 9968.28

The Food Supply Capacity of Forests Ecosystem Forest ecosystem is the
biggest land ecosystem on land. Compared with other ecosystems on land, it has the
most complicated constitution, the most completed structure, the vigorous energy
transformation and nutrient cycling, so its biological productivity is the highest and
ecological effect is the strongest. Forest can provide not only abundant wood and
various forest by-products but also play an important role in maintaining biosphere
stability, improving the ecological environment, etc. During 2001-2008, the forest
coverage in Chengde is 43.8-48.56 %. According to the different forest products
(such as edible forest products), through being substituted into the expression
(16.1), three major nutrient content quantities are obtained. Table 16.5 is the results
of food supply from forest ecosystem during 2001-2008 in Chengde. It is clear that
food supply capacity from forest ecosystem has obvious rising tendency.

16.4 The Total of Food Supply and its Sustaining
Population in Chengde

The Total of Food Supply in Chengde The aggregate supply of food nutrition
content from various types of ecosystems (cropland, grassland, aquatic, forests) in
Chengde can be added algebraically to obtain the actual aggregate supply of food
nutrition content during 2001-2008 (Table 16.6).
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Table 16.6 Total actual food Years  Heat/(10" keal)

n Protein/(ten  Fat/(ten thousand t)
provisions of Chengde

thousand t)

2001 3.893 14.039 10.436
2002 3.530 13.281 10.420
2003 3.234 12.729 10.439
2004  4.868 17.923 12.936
2005 5.389 20.182 14.524
2006  5.596 21.318 15.303
2007 5.501 19.991 11.439
2008 6.186 22.718 13.294

Taking 2008, for example, the actual food supply capacity in Chengde has
6.186 x 10'? kcal of heat, 227.18 thousand tons of protein, 132.94 thousand tons
of fat. According to China’s development goals in 2010 suggested by the Chinese
Nutrition Society (on the basis of Social Blue Book in 2010 published by the
Sociology Institute of Chinese Academy of Social Sciences), the food and nutri-
tional needs can be worked out (Table 16.7).

The total supply of heat, protein, and fat has reached and exceeded the total
social demand in 2008. In 2008, calculated by comparatively well-off standard of
living, the total food demand of Chengde holding the proportions of the total food
supply are 50.02 % of heat, 48.07 % of protein, and 68.46 % of fat. While cal-
culated by rich standard of living, those are 51.15 % of heat, 51.04 % of protein,
and 73.02 % of fat.

From the point of view of food supply structure, taking 2008, for example, corn
supply holding the proportions of farmland ecosystem are 66.89 % of heat,
51.83 % of protein, and 65.42 % of fat, holding the proportions of the total food
supply are 48.91 % of heat, 34.58 % of protein, and 25.81 % of fat. Pork supply
holding the proportions of grassland ecosystem are 52.85 % of heat, 26.78 % of
protein, and 66.98 % of fat, holding the proportions of the total food supply are
8.06 % of heat, 7.33 % of protein, and 35.13 % of fat. Fish supply holding the
proportions of aquatic ecosystem are 98.41 % of heat, 98.15 % of protein, and
98.83 % of fat, holding the proportion of the total food supply is very smal