
 

 

 

Abstract—A sensor network can be defined as a set of sensor 

nodes that performs collaborative a specific task. Sensors are able to 

collect, store and process information and communicate with their 

neighbors and are thus provides observations to the environmental 

systems. Unlike traditional networks, sensor networks needs to 

compact arrangement and collaborations to accomplish a requiring 

task. This network in various applications, also have some common 

requirements. Generated data should be transmitted through a route 

to the sink, this paper deals a presentation of a new algorithm based 

on neighboring nodes in the sensor networks and compare obtained 

results with some other routing algorithms. 
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I. INTRODUCTION 

ENSOR network , are a dense wireless networks of low-

cost and small sensors with a low computing power and 

low communication, in which includes low-power processors 

and relatively low amount of memory and transmitter - 

receiver wireless networks, that collects environmental data 

and publish them. The mentioned property of this network 

makes the wireless communication and local processing as a 

reality [1]. The wireless sensor network operates the 

monitoring and control of physical environments from the 

remote locations and does it with in a very well accuracy. The 

sensor nodes due to their low cost properties and there 

implement cases, have the computational and energetic 

limitations [2].  

Figure 1 shows an example of data flows in the sensor 

networks. In the several cases, the environment that should be 

monitored hasn’t any energetic or communicational 

infrastructure, and it is essential that the sensor nodes protect 

themselves against low and limited source of energy, and 

maintained their relationship through a wireless 

communication channel. Despite the high-speed networking 

and computational capabilities of sensor networks, wide area 

applications, including aerospace, battlefields, medicine, 

robotics, weather and etc. are conceivable for such networks 

[3-6]. 
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Fig. 1 An example of the data flow in the sensor networks 

II.  AN OVERVIEW OF THE WORK DONE 

Routing in order is used to receive a packet of data from a 

device and send it over the network to the other device on a 

different network. 

2-1 Routers can be divided into the two main groups, 

software and hardware: 

• Hardware routers: 

The above mentioned routers, are hardware’s that executes 

the specific software that produced by the manufacturers 

(currently they look just as black box). This software provides 

the routing capability to the router’s that they can do the 

simplest and perhaps most important task of transferring data 

from one network to another network as well. Most of 

companies would prefer to use hardware routers because the 

hardware routers in the comparison of the software routers, 

have high speed and increased reliability [7,8]. 

• Software routers: 

 The software routers have a similar function with hardware 

routers and their main responsibility is to send data from one 

network to another network. A software router can be a NT 

server, or a Linux server. All proposed network operating 

systems, have the embedded routing capabilities. 

2-1-1 Shortest path algorithm 

The shortest path method is the simplest routing method. 

The main goal of this algorithm is to constitute the graph of the 

sub-network such that we suppose that the each node is a 

router and each edge is a communication line between two 

routers. In this case, each side will have a weight and with the 
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regarding to the Dijkstra [3-5]  shortest path algorithm we can 

compute the possible shortest path. 

2-1-2 Distance vector algorithm 

In this way, the router is store a table (vector) in it, as a 

distance vector that store the best distance from every other 

routers in the network. In this case, the better routing decisions 

are taken. This table is updated with the information of 

neighbor routers. Each item of the table elements has two 

parts, one of which shows the suitable output line to reaching 

to the desired router and the other is to estimate the timing 

interval of that router [8]. 

2-1-3 Link state routing  

The link-state routing idea is simple, and is presented in five 

sections, each router must be: 

1 – Diagnose the neighbors and know their network address. 

2 – Measure the delay or cost of the neighbors. 

3 - Create a package to keep the information obtained from 

neighbors. 

4 – To be send this packages to the all routers. 

5 – Compute the shortest path to any other path. 

2-1-4 Hierarchical routing 

When hierarchical routing is used, the routers are divided to 

the regions that each router knows all the details of how 

packets sent to their destinations in his area, but they don’t 

know anything about the internal structure of other regions. 

When several networks are connected together, it is normally 

that they must be considered as separate regions, until not need 

to the routers in a network, that aware about topology structure 

of other routers [9]. 

III. THE PROPOSED METHOD 

The proposed method (NbZbr) for routing between sensor 

nodes in the ZigBee standards, is focused on the parameters 

such as the number of neighboring nodes also their distances 

[9-11]. In this case, without the parameter of steps number that 

can be effective on increasing of energy consumptions of the 

nodes and increasing the nodes lifetime, considered much 

more parameters to deciding until to make better decisions 

based on these parameters. 

The nodes that have more neighbors in the compare with 

others are more likely to reach their destination. 

The proposed formula in the algorithm is as follows: 

              Cost = (dist + estim)/(nb×k)   

• k: In this parametric formula is used to adjustment of the 

result and has leads effect of number of nodes to an acceptable 

size. This parameter is an optional parameter that can be 

changed depending on network conditions. 

• dist: Is the distance between neighboring nodes. 

• nb: Is the number of neighboring nodes of neighboring 

node. 

estim: Indeed is the variable that estimates the proximity 

distance of neighboring nodes to the destination node. This 

parameter is based on the computations that we dealt in 

previous works and that is the number of steps that multiplied 

by a factor and converted to the distance and use in the 

formula. This means that the calculation of this parameter near 

the neighboring nodes is based on the number of steps 

according to the following formula [5]: 

                      estim = hop-count×α  
 

Here, the hop-count is the number of steps, and α is the 

factor of conversion of the number of steps to the distance. 

In the previous algorithms that considered in this area, the 

only important parameter can be the estimated number of steps 

to the destination. This type of cost estimation if the estimated 

accuracy is not enough high, would not be complete and 

effective. So in order to increase the accuracy of the proposed 

formula and considering other issues, such as decreasing the 

power of sending and increase the lifetime of wireless nodes, 

the parameter of distance from node to neighboring node and 

the number of  neighboring nodes and the number of 

neighboring node to any successor node  are also mentioned. 

Improving of the accessibility of the nodes to the neighboring 

nodes of the other nodes due to the increasing of number of 

nodes, in comparison with the previous works, can be has a 

great advantage. 

IV. EVALUATION OF THE PROPOSED METHOD 

Defined Scenario to simulation of environment is as 

follows: 

There are a numbers of nodes in the environmental 

dimensions 60 × 60, that the vertex node of the tree has the 

coordinating role (coordinator) and the other nodes rest on the 

tree in the simulated environment. Level numbers of each node 

is calculated based on node distance from the vertex node. 

And the simulation has been done by the NS2 software. The 

basic parameters in the simulation output recovered as follows: 

 

                         Fig. 2 Packet Delay 
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Fig. 3 Packet loss 

 

Packet loss: The loss of data packets is also another 

important parameter in the measuring of performance of an 

algorithm of the network. This parameter can be relatively 

direct effects on throughput. 

Packet delay: Since of data packets sent over the network 

to reach their destination, there is an interval time, named 

delay. 

Figure 4 the trough put of the proposed method. 
 

 
Fig. 4 throughput 

 

In the data transferring over a network, there is an essential 

parameter named “throughput”, that is usually one of the 

constant basis of assessment of an algorithm. Certainly the 

throughput be how much more, the performance of network 

components has been better evaluation. Indeed the throughput 

is the successfully incoming data rate per time unit that we can 

measure it in the bit per second or in the bigger scales (usually 

kilobyte or megabyte per second). If the overall network 

throughput increases, it means that the available resources and 

the bandwidth are better used. In the case of throughput 

diagrams of this research we used the scale of kilobyte per 

second. Because of the bandwidths of the ZigBee networks are 

very low. 

 

 
Fig. 5 a comparison to delay with other methods Delay 

 

From the moment of sending data packets in the network 

until they reach their destination, there is an interval which is 

called latency. As is known, this parameter is a negative 

argument and certainly must be reduced as much as possible. 

If the delay is increased, the performance of the network is 

decreased. No matter how long the delay is done, this means 

that it is more time, depending on the intermediate nodes 

spent, that may be have the several reasons. One of them is 

that the number of steps is increased. Another is that the 

packet walk through the long distance, another important 

problem is that in the network and the some intermediate 

nodes because of the traffic, the packets are crowded. Of 

course there are other issues such as the amount of node 

powers that may effect on the closing time of the survey. In the 

graph of proposed algorithm for delay, first, we observe a 

relatively more delay, but in the later slightly decrease the 

delay. This is because of that since there is not found any way 

to lead the packages, and to reaching the destination, there is 

very time spent. Also may be increasing the packet delay, that 

this is due to the fluctuation of network traffic. 

V. CONCLUSION 

This research provides a routing algorithm that is faster than 

previous algorithms and has better accuracy. The routing 

algorithm performs routing functions via dynamically 

sampling and based on the number of the target neighbor 

nodes. The presented algorithm is useful for routing of sensor 

networks that have low density of semaphore nodes. Therefor 

it has a lower implementation cost in the comparison of 

previous methods. The simulation results also show that in the 

sparse networks, presented algorithm shows better 

performance. One of the feature works is to verifying of 

irregular radio propagation effects on the presented algorithm. 
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