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Abstract 

With the rapid and bursting development of computer science and related technology, 

the design and optimization of network topology has been a most important issue for thee 

researchers to solve. However, the increasing needs of the current control schemes have 

already been shown.  In this paper, we theoretically analysis the features of neural 

network structure and convex optimization related method. There are a lot of 

shortcomings but the cable network should be restricted the wiring in some situations, for 

example, wiring, reroute workload big, easy to damage, in the network, each node cannot 

move and so on. With the mathematical optimization, game theory, mathematical 

economics and optimal control theory to the development of disciplines, convex analysis 

are increasingly brought to the attention of the people. Our proposed methodology 

combines the neural network and optimization theory to obtain better performance, the 

experimental result shows the performance of our approach compared with other state-of-

the-art algorithms. 
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1. Introduction 

With the bursting development of computer science and the broad applications of 

Internet, the design and optimization of network topology has been a most important issue 

for the researchers to solve. However, the increasing needs of the current control schemes 

have already been shown. Usually computer network transmission medium is mainly 

copper or fiber optic cable to constitute a wired LAN. There are a lot of shortcomings but 

the cable network should be restricted the wiring in some situations, for example, wiring, 

reroute workload big, easy to damage, in the network, each node cannot move and so on 

[1]. Currently, centering on the server set line network system provides the network 

interconnection of realistic possibility, but also become the bottleneck of influence and 

restrict network; Huge amounts of information rich web content but the development of 

multimedia technology such as images, sounds, makes the network operation of puff; No 

gold tower headless network authority easy to expand but along with its growing 

increasingly exposed its bloated and fragile. Therefore, to raise the comprehensive 

optimization of network performance has become the inevitable and necessary result of 

the development of network development [2]. Neural network is imitating people cranial 

nerve system information processing model of intelligent system which is some 

simplification process, abstraction and simulation of neural network. Its main features are: 

the massively parallel processing and distributed information storage, good adaptive, self-

organizing and strong learning function, flexible function and fault tolerance. The neural 

network in image processing, pattern recognition, speech synthesis and intelligent robot 

has achieved gratifying results which becomes the world's most challenging and the most 
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intriguing research hot spot [3]. Computer research computer network reliability model 

town by complexity as a system engineering science, after more than 50 years of 

development, it has formed a relatively complete and sound system. The principle of the 

computer network reliability is defined as: under the conditions stipulated in the computer 

network, within the stipulated time, network connected and satisfies the requirement of 

communication ability. Call it the computer network reliability. It reflects the computer 

network topology to support normal operation ability of the computer network [4].  The 

computer network reliability problem is to the reliability of the model into a figure. 

Computer network model using probability diagram to express the issue which is denoted 

as:  ,G v E . Computer network model of probability graph is the figure of the edge and 

the normal operation of the node state endowed with a certain probability value of figure 

in the future. Figure the reliability problems of contains two aspects: one is to analyze 

problems, namely calculate the reliability of a given threshold; the second, it is the design 

problem, namely all elements in a given design has the biggest reliability figure [5]. The 

design principle of the computer network reliability in computer network design and 

construction of engineering practice, scientific research personnel summarize a lot of 

specific design experience and the principle, the computer network reliability 

optimization design has played a good specification and guidance. 

There has been large number of research institutions focusing on the research of 

optimizing the network topology. In [6], Kory’s research group conduct review on the 

topic of topology optimization. In their research, they provides a literature review on 

transmission control and discusses current industry practices involving transmission 

control; the goal of their research is to reemphasize the importance of transmission control 

in order to initiate future research. The main concern is no longer in the design of the 

computer network topology optimization, the distribution of the limited channel capacity, 

and the flow distribution to make the cut in all channels have uniform load in order to 

minimize the average time delay problem. Because the construction and maintenance of 

the communication channel is more expensive which should make full use of the letter 

and don't make it waste, and the computer network link capacity requirements has become 

the key problem of optimization design. In [7], Salman et al. introduced a novel fuzzy 

particle swarm optimization (FPSO) algorithm for network topology optimization 

approach. As discussed popular in the research community, particle swarm optimization 

(PSO) is a powerful optimization technique that has been applied to solve a number of 

complex optimization problems. For the optimization design of the computer network is a 

multi-objective optimization problem which is harder to find the best solution. In order to 

simplify the design, the prominent main factors, ignoring secondary factors, the method of 

the computer network design problem is simplified to a variety of programming problem. 

Some of the early algorithm considering the topology optimization and the flow 

distribution is more and more as the heuristic algorithm which can't get the optimal 

solution already cannot satisfy the demand of the current computer network design. Their 

proposed fuzzy PSO algorithm is empirically evaluated through a preliminary sensitivity 

analysis of the PSO parameters which gains better optimal solution for the issues. 

Moreover, in [8], Elias’s research group undertakes the research on scalable diffusion-

aware optimization. In the progress of computer technology and the rapid development of 

communication network, has made the optimal design of the computer network link 

capacity requirements become the key issues in computer network design. To this end, 

this paper proposes a computer network link capacity optimization design method and the 

overall optimal solution can be obtained. Therefore, in the network design, the total cost 

of the link is usually viewed as a network of the total cost. Number of edges on behalf of 

the network topology structure, that is, the configuration of nodes and links, configuration 

node equipment should be in what position each node should ask what is the links. The 

remaining question is asked which nodes should have a link. More related literature 

reviews could be found in the articles [9-15]. 



International Journal of Security and Its Applications  

Vol.9, No.11 (2015) 

 

 

Copyright ⓒ 2015 SERSC  3 

Therefore, to obtain solution for the challenges mentioned and look for more optimal 

solution for the optimization problems. We theoretically analysis the features of neural 

network structure and convex optimization methodology to obtain better result. 

 

2. Related Knowledge and Prior Research 
 

2.1. The Principles of Deep Neural Network 

As the core reference of our methodology, deep and modified neural network theory 

serves as the foundation of our approach. Artificial neural network system is a kind of 

engineering computation model which is composed of a large number of neurons is 

connected. In general, each neuron corresponds to an incentive function and every two 

connected the weights between neurons. Based on error back algorithm of BP neural 

network is a kind of research is relatively mature and wide application of artificial neural 

network. Because this kind of neural network structure is simple, and can effectively 

nonlinear objective function approximation, and therefore is widely used in pattern 

recognition and other disciplines and fields. Traditional BP algorithm is composed of 

signal is spread and error back propagation of two processes, namely: (1) the sample input 

from the input layer, the hidden layer after processing, the output from the output layer; 

(2) based on neural network error between actual output and the expected output of the 

negative gradient direction, from a backward step by step to iterative correction between 

neurons in each layer connection weights and threshold of neurons [16]. The following 

figure 1 shows the organization of the neural network. 

 

 

Figure 1.The General Organization of the Neural Network 

Traditional BP algorithm has some inherent defects, such as easy to fall into local 

minimum point, slow learning speed and more importantly, the optimal network 

structure is difficult to determine [17]. The following formula shows the cost 

function. 
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Most current classification, regression, such as learning method for shallow 

structure algorithm and the limitation lies in limited samples and cell cases of 

complex function said ability is limited, its generalization ability for complex 

classification problems under certain constraints. The formula 2 shows the feature. 
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Inspired by the brain structure layers, neural network researchers have been 

trying to multilayer neural network research. Gradient descent of BP algorithm is a 
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classical and uses the random initial value of multilayer network training algorithm 

is selected, but because of the nonlinear mapping between the input and output to 

make network error function or energy function space is a nonlinear space 

containing multiple minimum point. The revised structure of the neural network is 

shown in the Figure 2. 

 

 

Figure 2.The Revised Structure of Modified Neural Network 

Based on template matching model with two layers of the cell can be thought of, the 

first layer building to multiple template matching of input data, each unit can output a 

match; The second in particular mechanism, the first layer of output matching degree. A 

typical example is based on local matching method. Kernel methodology is always 

adopted which could be found in the literatures [18-25]. The following formulas introduce 

the feature. 
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The deep structure of deep learning has multiple nonlinear mapping which can 

complete complex function approximation is one of the advantages of deep learning. Also 

available distributed said deep learning theory that can go through the step by step a 

learning algorithm for the main drive variables of the input data. The advantage is that 

through the deep learning of unsupervised training algorithm is completed and by 

generative training can avoid network function expression ability is too strong and fitting 

situation. In conclusion, adding the advantages of the neural network to the optimization 

process is necessary. 

 

2.2. The Concepts of Mathematical Convex Optimization 

Convex analysis, or convex set and convex function theory, is a relatively young 

branch of mathematics. In the 1930s did not appear systematically study of convex set. 

40s and the 50s of the 20th century, especially in the field of optimization after found 

many applications of convex set which will further promote the development of the 

theory. With the mathematical optimization, game theory, mathematical economics and 

optimal control theory to the development of disciplines, convex analysis are increasingly 

brought to the attention of the people. Need to emphasize that the optimization of 

predictive control and the traditional sense of the discrete optimal control, there's a big 

difference in the optimization of predictive control is usually a limited period of time the 

rolling optimization. At each sampling instant, optimize performance indicators will 

involve only from the moment have a limited time in the future and to the next sampling 

instant, the optimal time goes forward to a time point. Predictive control, therefore, is not 

the same with a global optimization performance index, but at every moment engraved 

with a relatively optimal performance index of the moment. Different time optimization 
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performance index of relative form is the same but its absolute form is different. We 

could write the cost function in the formula 5. 
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                                                                              (5) 

The function of the prediction model is based on the history of the object information 

and future input to predict its future output, so the equation of state and the transfer 

function of these traditional models can be used as prediction model. For linear stability 

and step response, impulse response the nonparametric model, also can be directly used as 

predictive model. In addition, the model of nonlinear system denoted as the corresponding 

distributed parameter system, as long as have the function which can also be used in the 

forecast of this kind of system control when used as predictive model. We can increase on 

the system state and control input constraints, such constraint conditions are usually in the 

form of collection constraints which is shown in the following  Formula 6. 
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At this point is given in the collection with or without constraint conditions necessary 

and sufficient conditions for the optimal solution of the optimization problem and the 

solution of the optimization problem can be optimized by ellipsoid algorithm to solve. 

The related detailed applications for our method will be shown in the next section. 

 

3. The Proposed Methodology 

Computer network interconnection, and realize the unimpeded transport of information 

is based on the huge network system. Network system has a very important role in the 

development and the significance, achieved the integration of the global network, efficient 

information interaction which is the future direction and tendency of the development of 

the computer to the Internet. In the computer network system, therefore, not only must 

carry on the network system architecture analysis, more need to build the whole network 

system. In the network architecture of oneself, the need for proper network optimization is 

the fact. Under the network environment and the local conditions, to adjust measures to 

local conditions of computer network optimization, it is very necessary. In fact, the 

network system is the process of communication. The mutual interactions and the 

computer network system is the complex multimodal information communication system. 

According to the theoretical analysis of communication system, information is the 

information transmission start, source coding, the information is then transmitted through 

transmission medium, the transmission to the receiver, decoding is required first, and then 

the receiver to receive the corresponding information. And the principle of computer 

network system is the same, is the single channel of communication system interactions, 

and then realize the huge information transmission system, gradually formed the network 

system. Advantages of network system is relatively obvious, the transmission and 

interactive performance is stronger which can realize the effective transmission of 

information and the ability to decode. In this proper and efficient way, the communication 

between each other is relatively convenient and quick. The general organization of 

network applications is shown in the Figure 3. 
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Figure 2.The General Organization of Network Applications 

For the computer network system, set up successful, also need to adapt to the network 

optimization, to achieve maximization of resource utilization, so as to realize the 

reasonable sharing of network resources. In general, network optimization can be done 

from several aspects and the following is for common optimization methods are analyzed. 

(1) Network layer network optimization methods of structure analysis. Under normal 

circumstances, the network resources are relatively complex which need to classify 

different resource flow form processing to maximize the efficiency of network 

transmission. Therefore, for the computer network layered processing generally. In the 

physical layer and data link layer, generally deal with physical information, different host 

transmission of data, for example it will carry the physical address of the host. This is in 

order to be able to identify the source of information, and thus for the information security 

interaction. The Figure 3 shows the condition. 

 

 

Figure 3.The Condition of Our Mentioned Network Organization 

And really need to decode the usefulness of information, can enter the network layer, 

directly to receive information and interaction. In this way, we could realize the 

information interaction efficiency. At the same time, also is the network optimization is 

the most commonly used method. (2) Use the hardware such as switches way of 

optimization. Tree distribution mode of resource allocation, is one of the best way of 

resource allocation, for the computer network system of the allocation of resources, has a 

very important role. However, in some area, can use other ways of configuration, so that 

we can realize the better utilization of resources to a certain extent, so as to realize the 

optimization of the network, for example, within the local area network (LAN) we can 

adopt the way of radiation configuration, namely to a point as the center, and other 

equally host for radiant point. This configuration mode, can realize resource supply. 

Among them, we can make full use of the principle of resource allocation step by step 

[26-27]. In fact, it is will be biggest change in the distribution of network resources. (3) 
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Cooperation between software and hardware configuration. The purpose of optimization 

is the ability to save network resources, but also can achieve the optimum use of the 

network. Two ways have their own advantages, to effectively combine, so it can be 

optimized that maximizes. The Figure 4 shows this condition. 

 

 

 

Figure 4.The Condition of the Proposed Scene 

Network performance including transmission rate and throughput which is based on a 

number of factors for the performance of the wireless LAN, wireless local area network 

(LAN) equipment because of using different criteria, the hardware structure and software 

function is different, have different network performance. In addition to the above said 

problem can affect the performance of the wireless local area network (LAN), in the 

process of optimization of network performance, also may encounter four problems are: 

coordinate positioning, near-far effect, hidden sites and roaming between networks. 

Parallel genetic algorithm model can be divided into three categories: master-slave model, 

model of fine-grained and coarse-grained model L among them, the coarse-grained model 

is also called a distributed model or island, is the most widely and most adaptable coarse-

grained parallel genetic algorithm model L model is in accordance with the number of 

processors will be randomly generated initial groups divided into several sub groups and 

each group L on different processors are independent of each other the concurrent 

execution of evolutionary operation, after some evolution of every generation, each group 

will exchange between a number of individuals to introduce other subgroups of excellent 

genes, abundant diversity of each group, to prevent the occurrence of premature 

convergence Less communication overhead, at the same time, the coarse-grained model is 

very suitable for running on the communication bandwidth with low cluster system. 

Coordinate positioning is a commonly used to implement the wireless local area network 

(LAN) optimization techniques, it can make us efficient are multiple wireless access point 

of the environment, for covering the area of the user to provide more bandwidth and 

throughput. Coordinate positioning of the meaning is: one is to ensure that the 

transmission rate of the wireless local area network and equilibrium load; the second it is 

to avoid the adjacent channel interference and the same channel. Here introduces the 

coordinate location problem in wireless local area network (LAN) is mainly in order to 

avoid possible adjacent channel interference and the same channel. In the formula 7~8, 

we show the detail optimization process. In the figure 5, we show the basic pattern figure 

of optimizing. 

 

 

 

Figure 5.The Basic Pattern of the Optimization Process 
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Computer network service quality optimization is done by optimization algorithm, the 

optimization method can be divided into time and optimize the space, with the location of 

the different optimization algorithm, can be divided into centralized and distributed 

optimization, distributed optimization algorithm is done in the process of optimization to 

solve the optimization, the centralized optimization need controller, and using the 

computer for task scheduling and resource allocation optimization results, the two kinds 

of optimization method is optimized according to different network environment. 

Therefore, computer network optimization service measures, can adopt the centralized 

and distributed optimization was conducted in two ways, not only can reduce the network 

delay, resource scheduling task, also can ensure the accuracy of data exchange and 

quickness. The corresponding experimental simulation is shown in the following section. 

 

4. Experimental Analysis and Simulation 

Optimization of computer network service quality, the most basic problem mainly 

refers to the loss, network delay and data packet transmission errors, etc., if in the process 

of network transmission to transmit data to a buffer has been filled with a router, the 

router will only be able to according to the actual network status data transmission, and 

this will lose some data or the loss of all data, and the packet loss situation is 

unpredictable. And unable to advance forecast the transmission path of data packets, the 

packets could be met router congestion, and because the path different packets during 

transmission conditions and downs, due to the influence of different level. In the 

following figures, we illustrate the numerical analysis and corresponding simulation result 

for the proposed methodology. 
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Figure 6.The Simulation Result for the Proposed Methodology 

5. Conclusion and Summary 

In this paper, we theoretically analysis the features of neural network structure and 

convex optimization related method. There are a lot of shortcomings but the cable 

network should be restricted the wiring in some situations, for example, wiring, reroute 

workload big, easy to damage, in the network, each node cannot move and so on. Our 

proposed methodology combines the advantages of neural network and convex 

optimization tool to obtain better result. The experiment result illustrate that our method 

outperforms compared with other state-of-the-art approaches. Inspire by the success of 

this approach, we plan to conduct more theoretical analysis on the novel pattern of 

optimizing. 
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