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Abstract 

With the rapid development of science and theory study, the genetic algorithm based on 

natural evolution system theory research, has been applied in various fields, but the local 

search ability of genetic algorithm is not strong, although rely on strong global 

convergence can quickly reach the near optimal solution, but to search for the best 

solution to also want to take a long time, especially for offspring inherit father generation 

gene, reduced the degree of the diversity of population, makes the algorithm easy to fall 

into local convergence. For this purpose, the sensor node localization based on improved 

genetic algorithm is put forward, through multiple sensors of simple structure, low cost, 

integration of communication interface network group, via the network group 

environment to establish a sensor node sampling module node localization analysis, to 

pinpoint genetic algorithm search process. The simulation experiments show that the 

sensor node localization based on improved genetic algorithm can effectively improve the 

local search ability, and the search accuracy and shorten the search time, and in the 

distributed search, positioning speed, high precision and reliability is strong, effective for 

the research of genetic algorithm for better security. 

 

Keywords: Genetic algorithm, Local search. The sensor, Node localization 

 

1. Introduction 

The research of our country is in a sustained and rapid development stage, the needs of 

the whole society is gradually expanding, especially the demand Genetic Algorithms 

(GA)[1]. Genetic algorithm is a new random search and optimization algorithms 

developed rapidly in this years, in the early 1800s, China began to research on the genetic 

theory, first began to search by natural biological and natural environment of the theory, 

the search are is random, and select suitable means[2]. Until the advent of modern 

computers, scholars began by calculating and implementation of the genetic theory, and 

research the genetic algorithms, many scholars have noted that these natural biological 

showed significant resilience [3] in the process of natural evolution, genetic organisms in 

biological evolution has always been excellent genetic gene as the target, which making 

more unity in biological evolution, which become more resilient and better genes 

biological in nature [4]. Genetic algorithms cannot be limited by the constraints which are 

given in the search space, it will not require the additional conditions, such as requiring a 

number of associated functions satisfying derivable, differentiable or what other 

conditions[5]. Currently, the research on the genetic algorithm has entered into the boom 

stage; genetic computing has become an important branch of artificial intelligence 

research and direction, so that the genetic algorithm gets the more and more attention. 

For the research on the stage of genetic algorithms currently, global optimization 

search has been basic realized basically. The characterized of genetic algorithms on this 

stage are simple and targeted definitely, less miscalculation and for single processing. The 

genetic algorithms on this stage have been successfully applied in many fields range of 

economic, transportation, industrial design, etc., such as DNA identification search, 

industrial plants, machine scheduling and the like[6].The genetic algorithms on this stage 
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can control the mutation probability of selection by simulating annealing method [7], but 

the local search ability of the algorithm is weak, thus increasing the search time and 

causing genetic algorithm efficiency reducing [8]. And the algorithms on this stage are 

non- distributed genetic algorithms, resulting the reducing of the diversity of the 

population, poor scalability and other defects. 

This paper presents the sensor node localization base on improved genetic algorithm, 

adjusting the weights of the sensor search network base on optimization generated by 

genetic algorithms, and do the re-initial calculations. Then do local search, create many 

sensors and establish an integrated network group, establish sensor node acquisition 

module by the network group environment, the node is analyzing located and accurately 

search through the sensor. Simulation results show that the sensor node localization based 

on improved genetic algorithm, in the integrated network environment capture sensing 

node accurately positioning method research under complex network group, improving 

the local search capability, which reduces the search time, the non-distributed becomes 

distributed structure, increasing the scalability, search accuracy higher and positioning 

speed is faster with more reliability. Which provide protection for genetic algorithms 

effectively [9-10]. 

 

2. Study of Genetic Algorithm at the Present Stage 
 

2.1. Genetic Algorithm at the Present Stage and the Principle of Evolution 

The characteristics of genetic algorithms at the present stage are the form of the 

problem to solve is not included at this stage of the algorithm. And overall optimization, 

gene matching is an important key of optimization [11]. Therefore, the calculation method 

of genetic match is from bottom to top, which is similar to the process of biological 

evolution, the genetic algorithm deal with the code of variable set rather than variables 

itself [12-13]. The theory of biological evolution framework is shown in Figure 1. 

 

 

Figure 1. The Theory of Biological Evolution Frame Structure 

Evolutionary theory is a subject start of the theory. Simulation based on genetic 

principles is the process from theory to calculating, in accordance with the law of natural 

selection, survival of the fittest, research and solving the algorithms and procedures which 

cannot be solved by traditional optimization methods of calculation in the field of science 

and technology, also is known as evolutionary algorithms [14]. And the scientific 

relationship of evolutionary computation and genetic algorithms is shown in Figure 2. 
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Figure 2.Evolutionary Computation and Related Genetic Algorithm of 
Science 

In the figure above shows that the operation of strong neural network of genetic 

algorithm, evolution strategy emphasizes network on the control of behaviors, and genetic 

programming emphasizes behavioral change on the level overstep population. 

 

2.2. The Applications and the Step of Genetic Algorithm at the Present Stage 

At the present stage, with relatively mature of the genetic algorithms systems on 

genetic computing, neural networks and evolutionary computing, to imitate the process 

need to follow the laws of nature to judge, which need the way of selecting operators to 

lead scientific calculation at the present stage, but also are the different stages of the 

genetic computation theory and technological development. These theoretical and 

computation are different from the surface, but in fact they are closely related, 

complementary and reinforcing [15-16]. The main corresponding areas of the genetic 

algorithm are shown in Figure 3. 

 

 

Figure 3. The Current Corresponding Areas of Genetic Algorithm 

In this stage of genetic algorithms, neural networks are the high level structure to 

reflect the thought of brain, the evolution system have many similarities to the evolution 

process of the biological populations, fuzzy system is imitating the features such as the 

low-level brain structures. These studies theories can play an important role in each 

specific area, but there are some inherent limitations. 

The main steps of genetic algorithm at the present stage are as follows: 

1. Generating one or several initial population randomly, the initial population is 

composed by the characteristic strings with the fixed length. 

2. Calculating the fitness value of each individual within the scope of the study. 
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3. Calculating the next generation by replication, mutation, and hybridization. 

4. The individual string with best performance in any generation is designated as the 

results of the genetic algorithm[17]. 

 

3. Sensor Node Localization Based On the Improved Genetic Algorithm 
 

3.1. The Model and Calculation of the Improved Genetic Algorithm 

Genetic algorithm proposed main draws some of the characteristics of biological 

evolution, simulating natural selection and genetic system of biological systems and 

forming an adaptive probabilistic search algorithm for global optimization. According to 

Darwin's "survival of the fittest" theory, in nature, only the organisms with strong ability 

can survive, and pass the good characteristics to their offspring by the genetic ability. And 

the new proposed method gives the general mathematical model[18]. 

Assuming the number of genetic w = 1 ... W; s chromosome length is assumed to 

represent a symbol string U = u1, u2… un. The combinations of allele constitute a basic 

understanding space formula is: 

1 2 1
. . .

s

s rr
K u u u u


             (1) 

Among them, 
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 on behalf of a genetic, where all values are allele. Its 

population acclimatization formula is: 
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Among them, the evolution number groups of w is K(w), environmental labels 

corresponds to the number of genetic is E(w), and assume that each genetic number 

corresponding environment E (w) is independent, environmental ability of groups label as 

P(w), on the role of natural selection and genetic mechanisms w
Q

 generate a new 

solution set groups 
 1K w 

. Therefore, the above model is revised as follows: 
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Among them, the formula of 
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 reflect the treatment of natural selection and 

genetic mechanisms in the group of natural evolution: 
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The generation of new solution set groups can be interpreted as a stochastic process, 

generating a new solution set groups probability under natural selection and genetic 

mechanism action is: 
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Among them, w
q

is genetic mechanism. 

 

3.2. The Establishment of the Improved Sensor Network System 

The sensor module technology is a new sensor positioning technology, includes 

communication technology, chip manufacturing technology, batteries and energy-saving 

technology, sensor architecture structure extracted from the sensor structure, node 

hardware structure and node network protocols. The sensor network architecture shown in 

Figure 4. 
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Figure 4. Sensor Network Architecture 

3.3. The Establishment of Sensor Nodes Positioning Module 

Sensor nodes are usually set deployment in the actual application environment; sensor 

node localization search of improved genetic algorithm is significant, then the sensor 

node localization architecture shown in Figure 5. 

 

 

Figure 5. The System Structure of Sensor Nodes 

Establishment of sensor node localization system is divided into several different 

modules, sensor module, processing module, communication module; and sensors, 

converters, processors, memory, transceiver and other processors can complete the search 

positioning. 

Sensor nodes, node localization algorithm is the actual distance information between 

the search nodes or the azimuth angle information between nodes, and getting the node 

position location information search method. The formula of node signal search path is: 
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Among them, w
H

is search energy, w
D

 and m
D

 represent the gain of the 

transmitting and receiving nodes, q represent the system loss,   represents the 

wavelength of the search signal. 

 

4. Simulation and Experiments 

Injecting the technology based on improved genetic algorithm into sensor node 

localization system, construct the next generation of sensor nodes location search take 

some living creatures in the same environment as the example, set plurality of signal 

sensors. Do the simulation experiments base on improved genetic algorithm. 

At the same time, comparing the node search ability of the genetic algorithm, the 

comparison of node location search capabilities among new ways and the traditional 

methods are shown in Figure 6. 
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Figure 6. A New Method Is Compared With the Traditional Method of Node 
Location Search Ability 

From the above chart shows, at the same time, the new genetic algorithm is stronger 

than the old method in node localization search capabilities, and relatively stable. 

In the same range, the comparison of node location search in genetic algorithms, the 

comparison of scalable performance among the new method and the traditional method 

are shown in Figure 7. 

 

 

Figure 7. New Methods and Extensible Performance Comparison of 
Traditional Method 

From the above chart shows that in the same range, the scalable ability of new genetic 

algorithms is larger than the old method and the search range is broader. 

In the same range, the comparison of sensor nodes positioning of the genetic 

algorithms, the accuracy comparison among the new method and the traditional method 

are shown in Figure 8. 

 

 

Figure 8. New Method for Node Location Search Precision Compared With 
Traditional Method 

From the above chart shows, in the same range, the new genetic algorithm of the node 

searching localization accuracy is higher than the old method. 
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5. Conclusions 

Researching the sensor node localization of genetic algorithms and in the node search 

using genetic algorithms, there are some shortfalls in the traditional methods of genetic 

algorithm. The improved genetic algorithm based on positioning sensor nodes is proposed. 

By analysis the sensor nodes localization in the same range of biological evolution rules, 

choose the better genetic factor, build sensor network systems, do the nodes positioning 

and search process by multiple sensor modules. The simulation results that the improved 

genetic algorithm in the sensor nodes positioning accurate of method have solved the 

existing local search weak capability, long search time and with scalable aberration. Make 

up the shortcomings of genetic algorithm which demanding a long time to search and 

unstable in the relatively complex environments, which can search sensor nodes 

accurately with the high-speed, improving the scalability of genetic algorithms effectively. 

Which has provided a guarantee for the study of science. 
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