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Abstract— The development of wireless sensor networks can be 

originally indorsed by services applications for instance front line 

observation and now used in numerous civilian application 

expanses. The IEEE 802.15.4 protocol is an intensifying standard 

for WSN applications because it pays accurate deliberation to 

energy efficiency and communication expenditure. Along with 

the existing topologies, even though cluster-tree network is 

effective for WSNs within multimedia applications, the topology 

suffers from restricted routing and prevents the use of many 

possible routing paths, which means, only a considerable 

quantity of bandwidth is utilized efficiently in total bandwidth 

and respite is kept idle. This paper proposed an energy well-

organized cluster based routing scheme for zigbee WSN for 

proper consumption of network resources. Proposed work use 

different energy criteria for route selection in ZWSN. 

Performance are deliberate in conditions of network lifetime, 

throughput, end-to-end delay etc. and surpass the conventional 

approaches. 
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I. INTRODUCTION  

Wireless Sensor Network (WSN) is usually  

deployed with a great number of sensor nodes to  

cover a large range of area to monitor events, collect data from 

environment, etc. The data composed by sensor nodes is typically 

transmitted to sink nodes, which are gateways to outer world, for 

additional processing by a multi-hop network. Node failures and 

relocations should not hinder the successful transmission of data to 

the sinks. Consequently, WSN needs to be capable of adapting to 

changes in network topology caused by node failures, relocations and 

should not hinder the successful transmission of data to the sinks. 

Consequently, WSN needs to be capable of adapting to changes in 

network topology caused by node failures, relocations and so on. 

 

Initially, research interest is determined on single sink WSN [1] and 

[2]. Conversely, scalability of single sink WSN is not good enough to 

satisfy the demand of transmitting data from a large number of nodes 

to a single sink. As the number of nodes increases, network 

congestion due to hot spot phenomenon will be so severe that 

transmission cannot persist. Recently, interest is changed toward to 

multi-sink WSN [3]-[5]. In a multi-sink WSN, the indicate number of 

hops between nodes and sinks can be condensed extremely; network 

overcrowding can be pleased by using appropriate routing method to 

balance traffic load among the sinks regularly. 

 

ZigBee is a specification of high level communication protocols built 

on top of IEEE 802.15.4 standard. Because of its low cost low power 

utilization properties and ability to hold mesh network topology, 

ZigBee is an ultimate technology for functioning of WSN. 

II. EASE OF USE 

A. Background of ZigBee  

The ZigBee specification identifies three kinds of devices that 

incorporate ZigBee radios, with all three found in a typical ZigBee 

network: 

 

 A coordinator, which organizes the network and maintains 

routing table. 

 Routers, which can also have the routing capacity for 

maintaining routes and talk to all kinds of devices. 

 End devices, which can talk to routers and the coordinator, 

but not to each other. 

 

B. Applications of wireless sensor network using ZigBee  

The ZigBee grouping developed the following application profiles: 

 Smart energy 

 Commercial building computerization 

 Manufacturing control and monitoring 

 Military Surveillance 

 Home automation 

 Personal, home, and hospital care (PHHC) 

 Environmental Remote Sensing 

 Remote control for end user electronics 

 Industrial process monitoring and control 

C. Routing Procedure 

 

 ZigBee Cluster Label Routing Protocol 
 

To make simpler our study, we make the subsequent assumptions in 

this paper. 

• A Coordinator and Routers are frequently turned on for 

relaying data packets. 

• End devices do not have routing capacity. Hence, they 

cannot relay data packets. 

• A link between neighbour nodes is symmetry. 

• Network topology is static without any movement. 

III. RELATED WORK 

In 1981, Baker and Ephremides planned a clustering algorithms 

called “Linked cluster algorithm (LCA)” [19] for wireless networks. 

To progress network manageability, channel proficiency & energy 

economy of MANETS, Clustering algorithms have been examined in 

the previous. Lin and Gerla investigated actual methods to sustenance 

multimedia applications in the common multi-hop mobile ad-hoc 
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networks using CDMA based medium negotiation in [20]. Random 

opposition based clustering (RCC) [21] is related both to mobile ad 

hoc networks & WSN. RCC generally attentions at cluster constancy 

in order to hold mobile nodes. The RCC algorithm relates the First 

assertion Wins rule, in which any node can “govern” the rest of the 

nodes in its radio coverage if it is the first to argue being a CH. Some 

of well-known clustering algorithms for mobile ad hoc networks 

offered in the works are Cluster Gateway Switch Routing Protocol 

(CGSR) [22], Cluster-Based Routing Protocol (CBRP) [23], 

Weighted Clustering Algorithm (WCA) [24]. A review of clustering 

algorithms for mobile ad hoc networks has been discussed in [25]. 

 

In recent years, insect sensory organizations have been inspiring to 

new communications & calculating models like bio inspired routing. It 

is due to their capability to provision characteristics like autonomous, 

& self-organized adaptive communication schemes for pervasive 

surroundings like WSN & mobile ad hoc networks. Biological 

synchronization occurrences have unlimited potential to allow 

circulated & scalable synchronization algorithms for WSN [26]. The 

first MANET routing algorithm in the document to take motivation 

from ants are Ant-Colony Based Routing Algorithm (ARA) [27], 

AntNet [28], AntHocNet [29] etc. In [30], an energy efficient & delay-

aware routing algorithm is projected based on ant-colony-based 

algorithms. In [31], a bio-inspired accessible network organization 

protocol for large scale sensor networks is projected, which is 

encouraged by the simple organization strategies in biological 

phenomena such as flashing fireflies  & spiking of neurons. A 

biologically encouraged circulated organization algorithm presented in 

[32] is based on a mathematical model. It clarifies how neurons & 

fireflies spontaneously synchronize. In [33], the philosophy of 

inheritance & development are accepted to allow service-oriented, 

autonomous, & self-adaptive communication systems for universal 

surroundings such as WSN& mobile ad hoc networks. In [34], 

effectual bio-inspired communication example for WSN is projected 

based on the feedback loop apparatus established by motivation from 

the principles of cell biology. In [35], a clustering algorithm based on 

biological quorum sensing method is stated. It helps the sensor nodes 

to form clusters conferring to spatial features of the experimental 

event signal. 

IV. PROPOSED WORK 

In this section we illustrate our model of a zigbee wireless sensor 

network with nodes heterogeneous in their preliminary amount of 

energy. We principally nearby the setting, the energy model, and how 

the finest number of clusters can be computed. Let us assume the 

case where a percentage of the population of sensor nodes within 

zigbee WSN is equipped with more energy resources than the rest of 

the nodes. Let  be the fraction of the total number of nodes, which is 

prepared with α times more energy than the others. We refer to these 

powerful nodes as advanced nodes, and the rest (1-m) ×n as normal 

nodes. We assume that all nodes are dispersed consistently in excess 

of the wireless field. 

A..Clustering Hierarchy 

We consider a zigbee wireless network that is hierarchically 

clustered. Our proposed algorithm maintains such clustering ladder. In 

our protocol, the clusters are re-predictable in each “round.” New 

cluster heads are designated in each round and as a result the weight is 

well distributed and balanced surrounded by the nodes of the network.  

B. Optimal Clustering 

Previous work have studied either by simulation or analytically 
the optimal probability of a node being elected as a cluster head as a 
function of spatial density when nodes are uniformly distributed over 
the Zigbee sensor field. This clustering is optimal in the intellect that 

energy consumption is sound distributed over all sensors (ZigBee 
wsn) and the total energy consumption is minimum. Such optimal 
clustering highly depends on the energy model we use. For the 
principle of this study we use related energy model and analysis as 
proposed in.   

According to the radio energy dissipation model illustrated in Figure, 

4 in order to attain an adequate Signal-to-Noise Ratio (SNR) in 

transmitting an L-bit message over a distance d, the energy exhausted 

by the radio is given by: 
 

 

Figure 1: Radio Energy Dissipation Model 

 

 

 
Here Eelec is the energy dissipated per bit to run the transmitter 

or the recipient circuit, and depend on the transmitter amplifier model 

we use, and d is the distance between the sender and receiver. By 

equating the two terms at d = d0, we have do Efs/Emp  
. To receive an 

L-bit message the radio expends. . This radio model Help will help us 

to calculate the amount of dissipated energy after every round based 

on distance vector based computation. 

 

C. Procedural Steps 

First section is network initialization, in this phase we have to decide 

the network parameters, like filed area, number of devices, device 

parameters. The routing is based on distance vector, means we ought 

to make communication between our network devices through 

calculation of distance vector in hop by hop manner (Node to Node 

communication is based on distance vector and node to cluster head 

communication is also based on distance vector) For this, first of all 

we have to calculate distance vector between network devices based 

on their position, and path and cost is calculate according to these 

distance vectors values. 

 
After the initialization and setup phase completed, the 

transmission phase is starts, in this phase, initially we calculate and 
update the energy values of every device and it will update at every 
transmission round. First thing to create a transmission round is the 
selection of cluster head, we defined a criteria based on certain energy 
values to select a node as cluster head, and the node will be chosen as 
a cluster head only if it has a proper energy values to continue the 
round as cluster head. In the selection of cluster head a probability 
distribution is used based on probabilistic clustering, here 
classification of such devices is based on energy parameters like 
residual energy, initial energy, average energy, and the total energy. 

                 

Table I. :-Parameter Settings Of The First-Order Radio Model 

 

  
 

Transmit 

Electronics 
 

TX 

Amplifier 
 

 

Receive 

Electronics 
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After the selection of cluster head, a cluster region created around 

the particular cluster head, and nodes belong to that region is labeled 
as cluster members. In transmission phase, The Cluster members 
transmits their data to cluster head and cluster head transmit the 
composed data to the destination directly, with every data packets 
transmission, a signature is added with the data packets sent, this 
complex signature will try degrading the network efficiency but it’s 
the network design and routing which decreases the result of 
authentication algorithm on routing performance. 

D. Zigbee On-Tree Self-Pruning Advance 

               An on-tree self-pruning broadcast algorithm for ZigBee 

networks is accessible in this section. Leading reception of a 

broadcast packet, a node decides whether to rebroadcast or not. 

Essentially, after a source broadcasts a packet, all its 1-hop neighbors 

receive it. If they all rebroadcast the packet at the same time, 

disastrous packet collisions may happen and delay the whole process 

of broadcast. To avoid collisions, each forward node waits for a 

random period of time before rebroadcasting. Throughout this 

waiting period, a node v may receive the duplicated broadcast packet 

from another node u. So node v only desires to cover provided v 

knows 1-hop neighbors of node u. If node v learns that all its 1-hop 

neighbors have already been enclosed before time out, it does not 

have to rebroadcast.  

 

For a universal ad hoc network, one issue with the above 

self-pruning algorithm is that the 2-hop neighbor information is 

unspecified available to node v. When this supposition does not hold, 

node v can only know that the source node u of a replacement packet 

has been covered so that v still need to cover .Node v can be self-

pruned only if it has received the broadcast packet from all its 1-hop 

neighbors in which does not take place with a high probability during 

a short waiting period, especially when is very large. As a result, the 

self-pruning broadcast algorithm would perform inadequately when 

applied to ZigBee networks where the 2-hop neighbor information is 

not available. Alternatively, by exploiting the tree structure of ZigBee 

address space, a node can find addresses of a partial list of 2-hop 

neighbors without introducing any communication or storage 

overhead.  

 

V. RESULT& DISCUSSION 

This work is apply Method in a imitation zigbee based Sensor 

Monitoring Field of Area 100×100 m. Conversely one can change the 

field area as per the result variations. Also, the base Station or data 

fusion center is placed at the Centre of Zigbee based Wireless Field 

initially; however we can change the Position of base Station. Results 

are compared with the base work denoted by [9] in this paper. 

Initially the degenerate energy is Zero & residual energy is 

the Amount of initial energy in a Node, consequently Total energy  

also the Amount of residual energy because it is the sum of dissipated 

& residual energy. Simulations are carried out in MATLAB R2013b 

(Version 8.2.0.703). 

 

Here is energy debauched per bit to run the transmitter or the 

recipient circuit,& rest on the transmitter amplifier model we 

employs, and d is the distance between the sender and recipient. 

Through equating the two expressions at d = d0, we have to receive 

an L-bit message the radio expend. . 

The performance of the protocols is tested using two setups: 

Setup 1: A 100x100 m of randomly discrete homogeneous nodes, 

each with 0.5 J of energy and the BS located at the centre of the 

network system. The 100 Nodes are placed in the accidentally 

manner in the whole field, the number of clusters directly depends 

ahead the number of cluster head. A single cluster head is assigned to 

clusters which act as a sub-destination and route data from other 

cluster member nodes to the destination (Sink or Base Station). 

 

Figure 2: Network view of ZigBee wireless network designed.  

The network is created in the field area of 10,000 square meters. In 

figure above, 100 nodes deployed in network based on random 

distribution (shown with red circle). The base station is placed at the 

centre of field area (shown in green square). However, its position 

can be change for experimental purpose in order to test the robustness 

of proposed scheme Node distance between the cells.  

The distance vector calculation is a very important process while 

developing a communication protocol for ZigBee wireless network, 

as energy is directly dependent to distance, so it is necessary for a 

system to compute the distance between all devices with each other. 

Let assume that the node position in the cell is (xn,yn).It can be 

defined the distance between node and the other node as: 

 

 

Figure 3:-Obtained Network Throughput 
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The graph above shows a proportional vision of obtained 

network throughput from both the proposed format and 

Energy Efficient Scheme [9].The throughput obtained with 

admiration to number of rounds or communication phase. It is 

measured in terms of bits/second. Although, the base station 

received the data in terms of packets. A single packet consist 

of 8 bit of data. Above experiment are done for 100 Sensor 

(within ZigBee based WSN) nodes in the field area. It is clear 

from the figure that, in proposed approach a throughput of 

approximately 479000 bits is calculated which much higher 

than the approach proposed by Energy Efficient Scheme [9].  

A. Throughput of receiving bits 

It is the ratio of the total number of successful packets in bits 

conventional at the sink or base station in a specified amount 

of time. 

 

 

Figure 4:- End To End Delay With Respect To      

Transmission Rounds 

The graph obtained shows a comparative view of end 

to end delay measured at the base station or delay dead nodes 

with respect to transmission rounds is revealed in figure 

below: 

 

Figure 5:- Lifetime of Sensor Network With respect to Rounds 

           Figure above shows a comparative view of death of 

Sensor (within ZigBee based WSN) nodes with each round for 

both the proposed scheme and the Energy Efficient Scheme 

[107]. Node dead statistics are obtained with esteem to 

number of rounds or communication phase. Above experiment 

are done for 100 Sensor (within ZigBee based WSN) nodes in 

the field area. 

VI.      CONCLUSION 

In this paper , we propose an energy well-organized cluster based 

routing scheme for zigbee WSN for proper consumption of network 

resources. Proposed work use different energy criteria for route 

selection in ZWSN. Performance are deliberate in conditions of 

network lifetime, throughput, end-to-end delay etc. and surpass the 

conventional approaches. 
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