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__________________________________________________________________________________________ 
 

Abstract: In the wireless self-organizing network, there is a network called Ad hoc network. 

The key to optimizing this network is to control topological power. Controlling topological 

power is not only reducing the transmission power of nodes effectively, but also having great 

help to improve the stability of the whole network. This paper is for a node of the distributed 

controlling topology power that is based on the distance between the algorithm which are 

introduced, with the network topology changes, in order to realize the purpose of saving the 

network energy, and in order to realize the network random K connected between two contacts. 
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1. INTRODUCTION 

 
Ad hoc network can also be called multiple hops network and there is no fixed facilities of 

ad-hoc network. What’s more, the mobile network is not cable infrastructure to support and the 

entire network is made up of mobile hosts to network nodes.Ad hoc networks, because of no 

cable infrastructure support, as a result, it improves the possibility of any free communication 

environment, and further more, it promotes the process of free communication, and also it 

provides disaster relief, military communication and interim communications, it also promotes 

a better implementation method.But due to limited energy of Ad Hoc network, it is necessary 

to control network topology power and make the stability of the entire network to effectively 

promotion, so one of the most important issues in Ad Hoc network topology power is 

controlling. 

 

2. RESEARCH BACKGROUND OF DISTRIBUTED CONTROL TOPOLOGICAL 

POWER ALGORITHM BASED ON NODE DISTANCE  

 
Right now,a lot of wireless network topology power control algorithm is based on the smoothy 

network connection. In order to achieve the purpose of optimization between node 

transmission power and prolong the network lifetime, There are two kinds of algorithms to 
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control topological power in operation mode: one is centralized algorithm and the other one is 

distributed algorithm. Centralized algorithm is mainly in the network assumptions those have 

central nodes collected by ID, power and other information, so as long as on the basis of this 

central node, to run the algorithm that can keep the whole network topology, the algorithm is 

applied in some large network, quickly node energy consumption center that is compared with 

distributed algorithm, the latter has more advantages. And combining two algorithms in the 

wireless network can greatly enhance the stability and connectivity of network .  

If the algorithm of topological power is classified according to the algorithm structure, it can 

be classified into three categories, namely, location, angle and distance.  

This paper mainly analyzes a distributed controlled topological power which is based on 

node distance. This algorithm can not only reduce the transmission power between nodes, it 

also has the effect of saving network energy, and it can guarantee normal oil network 

connectivity and stability, and it also can make any two nodes in the network to achieve K 

connected. 

 

3. ANALYSIS OF DISTRIBUTED CONTROL TOPOLOGICAL POWER 

ALGORITHM BASED ON NODE DISTANCE  

 
The first hypothesis is that N nodes are distributed in a two-dimensional space, choosing any 

node I in N nodes. The transmission power of I is defined as I, and the maximum transmission 

power is defined as I (Max). The transmission power between node I to node j is defined as Pij. 

In order to facilitate analysis to simplify the model, we assume that the maximum transmission 

power of each node is the same, and the link in the network is symmetric, that is, IJ = JI. Based 

on the above assumptions and regulations, the detailed steps of the algorithm are introduced.  

 

3.1 Form an Initial Neighbor Topology 

 

Any node in the network, using the maximum power transfer to initialize the topology structure, 

consisting of the topology is known as the biggest topology, = (V,) is used to record, including 

V refers to the set of all nodes, and refers to a collection of all sides. Powerful value between 

two points is equivalent to a weight on the side of each one. You know that V is connected by K. 

When node I uses maximum power I (Max) for the initial requested messages, other nodes can 

be able to accept this information as the neighboring nodes, I also can be called the neighboring 

node, the neighboring node set can be Vi. During any two nodes in the network, j, k ϵ Vi, when 

J (Max) is greater than Jk, Jk can be seen as node I that forms an edge in the topology, named Jk 

ϵ I. The first step is organized to get the arbitrary node I in the network to form its neighboring 

topology I = (Vi, I).  
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3.2 Generate the Minimum Power Neighbor Tree 

 

In I = (Vi, I), the power of value between two nodes on the edge of the article is for the 

weight,so as a path between any two nodes is minimum transmission power, then this path is 

the shortest path between two nodes. Getting the shortest path between any two nodes in the 

network means that the power consumed when the path is transmitted to minimal. By using 

classical algorithms like Dijkstra and Floyd, the shortest path between any two nodes can be 

found, and the topology of its composition is the minimum power neighbor tree, with I = (Vis, 

⊆is). You can get, Vis = Vi, js  I.  

 

3.3 Realize K Connectivity 

 

Algorithm has run to the above steps can ensure network connectivity, and retain the minimum 

power consumption path, but there are part of the node degrees can reduce to 1, which 

connected with only one node, once the edge is affected by some factors and destroyed, will 

cause the node is isolated and it cannot communicate other nodes, so it must assure the 

connectedness of network K, and ensure that any disjoint paths does not exist between the two 

nodes.  

While first = (V,) it will find the optimal path to remove power, in 1.2 minimum power 

neighbor tree is to be removed, and then execute 1.2, will find all the minimum power tree in 

the network topology, and then with the overlay is = (Vis, is), that is composed of two 

connected network topology, the final result will be 1.3 K times repeated, which may obtain K 

that connected the network topology. It can also be proved that if = (V,) is connected to K, then 

its network topology is also K connected.  

 

4. SIMULATION AND ANALYSIS  

 
The simulation results are carried out by using MATLAB, and the simulation results are 

analyzed. The following assumptions are made before the simulation is carried out:  

Let's say that we randomly distribute N nodes in a space of 100 times. The maximum 

transmission distance within each node is 40m. As far as now, as a reference, the location of 

each node will not change. The channel model of the set is 1 / roll down property, which is the 

power between the two nodes and the square of the distance between them, where d refers to 

the distance between any two nodes. The simulation of N for 25, 50 and 75 is respectively 

referring to 1 or 2, while the network topology of N is 75.  

Fig. 1 is that N is 75 at the time of the initial topology is the largest topology = (V,), figure 2 

is the minimum power generated when K is 1 neighbor tree, which is the lowest power 

consumption of network topology, and figure 3 is the network topology when K equals to 2.  
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Fig. 1 is the initial topology of 75 

 

 
 

Fig. 2 K is 1, and N is the networtopology at 75 

 

 
 

Fig. 3 K is 2, N is the network topology at 75 

 

According to the above simulation results, running the algorithm can effectively simplify the 

initial topology, some long side is easy to get rid of. In addition to mean the path of the 

consumed power is too large, which can effectively reduce a single node energy consumption, 

and prolongs the life of the entire network to get. The comparison between fig.2 and fig.3 

shows that although figure 2 is the lowest power consumption topology, the existence of nodes 

with a degree of Fig 1 has shown the lack of stability of the whole network. It can be seen from 

the figure 3 that when K = 2, it can make any two nodes in the network connected, the main 
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reason is that the K = 1. When it is found that the optimal path is the foundation, it is probably 

based on the search for K = 2.  

By analyzing the results of the simulation, the average power size of the network at 25, 50 

and 75 is analyzed, and the energy consumption of this algorithm can be directly reflected. 

Analysis found that the average power network when K = 2 than when K = 1, mainly because 

when K = 2 to ensure that there are 2 path between any two nodes exist, but when K = 1 can 

guarantee the network in a simply connected state. And as more and more nodes, the advantage 

of this algorithm will be more obvious, because when the node is small, space distribution of 

nodes will be diluted, leading to some the distance between nodes is too far, power 

consumption will also increase, even with the most powerful approach.  

 

5. CONCLUSION 

 
This article mainly to the Ad Hoc network distributed topology power control algorithm based 

on node distance are analyzed, and the steps of this algorithm is simple, at the same time, this 

algorithm through MARLAB has carried on the simulation, through analyzing the results of the 

simulation to see that this algorithm has the performance, and be able to understand the 

difference between the number of nodes on the topology of power control the influence of size, 

learned that this algorithm can effectively save the network energy. K connected at the same 

time, this article also paves the way for this algorithm is improved, but there are still unable to 

reduce overall network complicated problems, so further research and analysis, in order to 

make the algorithm to get better application.  
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