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Abstract- Wireless sensor network is a network that 

consists of many sensor nodes and a sink. The node 

senses the physical environment condition like 

temperature, pressure, humidity and so on. The sensed 

data converts into another form for the requirement. 

Many industrial needs require a real-time process for 

their system. So the sensor receives the data, transform 

the data into another form and communicate the data to 

the sink through the intermediate nodes. Several 

protocols were introduced for the sensor network, which 

is a tree based model. The protocols like LEACH, 

PEDAP, and GSTEB are using a cluster-based approach 

that reduces his energy and increases the lifetime of the 

node in the network. In this paper, we proposed a 

Threshold sensitive Dynamic Cluster Head to minimize 

the power consumption and prolong the network lifetime. 

Simulation result shows that Threshold sensitive 

Dynamic Cluster Head(TDCH) has good performance 

regarding energy when compared with GSTEB. 

 

Index Terms- Wireless Sensor Network, Load 

Balancing, Cluster Head, Network Lifetime. 

 

1.  Introduction 
 

The sensor nodes are a small size sensing device. These 

devices are capable of receiving, processing, and 

transmitting the unit of data. The communication takes 

place with their neighbor nodes and further 

communicates to the sink. Few applications like military 

surveillance, fire monitoring needs a real-time report for 

further progression. So the sensor network area is one of 

the most important fields in the academic research. 

Usually, the wireless sensor node is thrown in hazardous 

areas where the human can’t interrupt. In the case, all the 

sensor nodes communicate with each other and together 

form a chain of tree based model. Here, in a tree based 

model all the node traverse with another node through the 

neighbor node. Since it is a tree based model, it shares 

hierarchical network structure. Several routing protocols 

were introduced to minimize the energy consumption of 

the node in the network[1]. The protocol such as 

LEACH, PEDAP and GSTEB are the clusters based 

routing approach reduces the transmission and increases 

the lifetime of the system. Energy consumption is a key 

factor in the sensor network. The energy consumption 

takes place for transmission, reception and process the 

data. Routing plays an important role to transmit the data 

unit from the source node to sink node. In this paper, we 

propose TDCH approach to reducing the energy 

consumption of the network. The number packets 

received to the sink are greater comparatively. 

 

2.  Related Work 

 

Many sensor nodes form a sensor network. The 

application using sensor network will not satisfy with 

fewer nodes. So a huge number of sensor nodes employ 

for the operation. 

The sensor node senses data into it and transmits data to 

the sink. Since the base station is away from the sensor 

node, the energy required to address the data directly to 

the base station is high. So the data of the node reaches 

the base station through the neighbor nodes. Later, the 

clustered routing protocol was employed it further 

reduces the transmission energy in forwarding data to the 

sink. The protocol such as LEACH, PEDAP, and GSTEB 

is the hierarchical routing protocol that reduces energy 

consumption on transmission. 

LEACH(Low Energy Adoptive Clustering Hierarchy): Is 

the first cluster based routing protocol[2,3]. Here, the 

number of nodes forms a cluster to transmit the data. 

LEACH as two phases: Cluster Formation/ Head 

Selection and Data Transmission phase. In cluster 

formation the nodes form a cluster within in the radio 

radius, and the cluster head(CH) was selected using a 

random probability distribution model where each and 

every node in the cluster will have a turn to act as  

clusters. 

PEDAP(Power Efficient Data Gathering And 

Aggregation Protocol):In PEDAP, the neighbor have 

organized themselves and form a group of the node 

where one node will act as a parent and other nodes are 

child node that was considered based on the residual 

energy of the nodes[4,5,6]. The parents further 

communicate the data packets to the root where it 
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aggregates the data and sends to the sink. The prime 

concern in PEDAP is the algorithm employs a Prim’s 

minimum spanning tree approach from source to reach 

the sink. The transmission distance was reduced, so the 

algorithm consumes less energy and increases the 

lifetime of the node. 

GSTEB (General self-organized tree-based energy 

balanced routing protocol): In GSTEB, the base station 

gathers the details of all the nodes(energy level and 

location). The base station computes the received data 

and identifies the node which has maximum energy is 

considered as the root node[7,8]. The base station 

broadcast the message about the root node to all the 

nodes in the network. The nodes in the network interact 

communicates the unit of date to the root node, and the 

root node aggregates the data and sends to the base 

station. 

 

3.  Network Energy Model 

 

Wireless sensor network will have a huge amount of the 

node which is distributed in the surface area of 

150x150m. The node size is 200. The base station is 

away from the sensor region is about 100m. The 

transmitter circuitry dissipation is a 50nJ/bit, and the 

amplifier circuitry dissipation is 100pJ/bit/m2. 

The energy which is required to transmit unit of data is 

ET= Eelec.m + Eamp.m.d
2
. 

The energy which is compelled to receive a unit of data is 

ER= Eelec.m. 

Where m is a message and d is the distance between the 

nodes. If all the nodes are assumed to be symmetric, so 

the energy consumption for node1 to node2 is same as 

node2 to node1. 

 

4.  TDCH 

 

The goal of the protocol is used to consume less energy 

in packet transmission and the packet reception ratio is 

comparatively high. TDCH is similar to that of GSTEB 

where the base station assigns the root CH which has the 

highest energy and floods this information to all the 

sensor nodes. The nodes in the dense area communicate 

with the neighbor and form a Cluster Head. The CH is 

the node which has higher energy among the 

neighbors(have the maximum residual energy). The 

system employs a threshold value for the CH. The CH 

switch on the transmitter only when the data received by 

the CH are greater than the threshold [9]. The nodes 

communicate the data to the CH where it correlates and 

forwards the data to the base station through root CH. 

The TDCH has two phases: Tree construction phase and 

Data Collation/Communication Phase.  

Tree Construction Phase: The network will form a tree 

structure where base station assigns a root CH, and other 

nodes will act as a source node. Here, the tree 

construction will have a root CH which is decided by the 

base station based on the energy level among the nodes 

and share this message to all nodes through the 

neighbors. Depends on the density the nodes present in 

the field the neighbor node communicate with each other. 

The node which has high energy (maximum residual 

energy) among the neighbor node will elect as a CH. 

Since the entire source node which senses the data will 

send the unit of data to their CH and the CHs aggregates 

the data received. The aggregated volume of the data is 

higher than the threshold value, then the transmitter 

transmits the data to the root CH. The dynamic root CH 

addresses the data to the sink. Fig. 1 shows the 

topological representation of TDCH a CH. The CH 

announcement was given to all the nodes in the cluster. 

In data transmission phase, the data sensed by the node 

are sent to the respective CH using the TDMA slot. The 

CH aggregates the data which is received into it. The CH 

reduces duplication of data and transmits the summation 

to the base station. Each and the every cluster is 

transmitting the data to the base station directly. DSSS is 

introduced to avoid the interference between the sink. 

Fig. 1 shows the topological representation of TDCH.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Topology representation of TDCH 
 
After some period, the root node will change based on 

the energy level which is decided by the base station. 

Since root node communicates with the base station it 

needs more transmission power and the CH will also 

change based on the residual energy of the node. 
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B. Data Collection and Communication: In data 
collection phase, the source node introduces the soft t 
threshold(Ts) where the data communicates to the CH 
(where it aggregates the data) depends on small changes 
in the volume of the sensed data. This process is repeated 
for dynamic change in the CHs. Since the variance 
between the data set which transmits to the CH is very 
minimum in each round the system employs soft 
threshold(Ts) for all the source node. The variance of set 
‘n’ is represented as 
 

 

=1/n  

 

The hard threshold (Th) is employed for CH and root CH 
where it aggregates the data and sent to the base station. 
When the volume of the data is above the given threshold 
the CHtransmits the data to t he rootCH and the root CH 
forward the data to the base station. The CH is employed 
in the dense area of the node and has the high degree . 
The node which has high energy among t he other nodes 
will act as CH. The CH will change after a period 
depends on the energy level. All the CH sends the data to 
the single root CH. The root CH computes all the data 
which were received and sent fused data to the base 
station. Here, in this architecture the node and the base 
station are fixed. Based on the algorithm the tree 
construction will change that deals with assigned different 
root CH and CH node both varies with time. The network 
load balancing is due to dynamic change in CH and a 
rootCH. 
 

5.   Comparative Analysis and Simulation Result 

 

The simulation was done using network simulator-2. The 

simulation results show that in TDCH number of 

messages received is high when compared with GSTE B 

protocol. Fig. 2illustratesthe number of the data message 

received by the number of rounds. Since the value of the 

variance is high, then the un it of data message received 

during the time period is also high compared to GSTEB 

protocol. 

The energy dissipation is compared with GSTEB 

protocol. The comparative results show the energy 

dissipation is less to the number of data message 

received. Fig. 3 shows the energy dissipation of the nodes 

to the n umber of messages received. 

International Journal of Pure and Applied Mathematics Special Issue

619



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure.2. Number of data m essage received tothenumber of rounds. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.3. The energy dissipation to the number of messages received
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6.  Conclusion and Future Work 

 

The TDCHgives the energy efficient routing protocol. 

The lifetime of th e node increases, which was shown in 

the simul ation results. The number of packets received is 

high and the energy dissipation of the nodes energy is 

less by employing soft threshold har d threshold. The 

dynamic mechanism is employe d to the CH and root 

CHthat balance the ene rgy of the node. Future 

enhancement: Since this paper employs high energy 

nodes as the rootC Hoverhead of the node occurs. We 

can find an altternate solution to minimize the overhead 

that further improves the lifetime of the node. 
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