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Abstract 

 A wireless sensor network (WSNs) is an important application for real time monitoring and detecting some 

phenomenon. Clustering is an effective approach to prolong the network lifetime, but many existing clustering 

algorithms has a static sink node, which will result in a hot spots problem. Big-data is a popular term in the field of 

information and communication technology. WSN is one of the eminent contributors of big data. WSN contains 

numerous sensor nodes that cooperatively monitor an environment. Each network consists of sensor node, memory, 

and communication device. Data generated by single sensor node is small but data generated by distributed sensor 

network is significantly large and it is termed as big data. The critical issue in WSN is energy consumption and data 

gathering. WSN is proposed for the risk analysis of industrial operations. Clustering data transmission structure is 

then established on the basis of the received signal strength indicator (RSSI) and residual energy information. 
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I. INTRODUCTION 

Wireless sensor networks (WSNs) are consisted of many tiny nodes which possess the capacity of communication 

and storage. These nodes are densely deployed either inside the phenomenon or close to it and can communicate 

with each other in a multi hop communication mode. Due to self-organizing capabilities, these nodes are usually 

scattered in the sensing field and do not need artificial maintenance. With the development of the electronics 

manufacturing technology, the different types of sensors can be applied in military reconnaissance, surveillance, 

environment monitoring and natural disaster relief, health monitoring, and so on. 

 

Hierarchical protocols include Low-Energy Adaptive Clustering Hierarchy (LEACH), Threshold sensitive Energy 

Efficient sensor Network protocol (TEEN) and Power-efficient Gathering in Sensor Information Systems 

(PEGASIS). LEACH is the first implemented cluster-based routing protocol and other cluster-based routing protocol 
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can be viewed as an improvement of LEACH. These protocols aim at selecting a cluster in a small area to transmit 

data to sink node or base station, which can meet the requirements of the scalability and can control nodes’ energy 

consumption, in this way that the lifetime of the network will be extended. The cluster-based network’s topology is 

shown in Figure 1. 

 

Big data is a term that represents the data having high volume, velocity, variety and veracity. This massive data is 

stored in cloud environment but it is difficult to capture, store and analyze using the currently available technologies. 

Big data gathering is illustrated in Figure 2. 

                                      

                    Figure 2: Big Data Gathering. 

 

 

II. CLUSTER BASED TOPOLOGY (CBT) 

Ye et al. and Liu discussed CBT has been widely used in WSNs for data gathering, data dissemination, target 

tracking, etc. Clustering is a proficient method, widely used in dense WSNs, scalability to hundreds or thousands of 

nodes. Scalability in this context implies the need for proficient resource management, data fusion/aggregation, load 

balancing, robustness, etc. It contains set-up phase and steady-state phase. In set-up phase, cluster head election is an 

important task, which is achieved by a variety of methods like centralized (i.e., assigned by base station) or 

distributed (i.e., random method, probabilistic, residual energy and election phase) election in intra cluster 

communication. Thereafter, the entire cluster head connected to the sink with either direct-hop (i.e., cluster head 

directly connected with sink) or multi-hop (i.e., communication with cluster head to cluster head and then sink) 

communication techniques in an inter cluster communication. Then, the steady-state phase can be initiated to 

forward the data packets from the cluster members to sink with inter cluster and intra cluster communication. For 

mobility-based environments, intra cluster communication with frequent cluster member changes of cluster head and 
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inter cluster communication with multi-hop techniques or direct communications cannot offer a guaranteed data 

transmission rate. It diminishes the performance of the entire network. E.g., LEACH, HEED, BCDCP, CCS, EAP, 

HGMR and MBC. 

Heinzelman et al. proposed LEACH (Low Energy Adaptive Clustering Hierarchy), one of the most popular 

clustering algorithms for WSNs, which is absolutely distributed and there is no global knowledge required to the 

network. The cluster head election and formation is based on the received signal strength and threshold value, and 

then the data fusion/aggregation operations can be achieved by cluster. Optimal number of cluster heads is 

equivalent to 5% of the total number of sensor nodes. All the sensor nodes have a chance to act as a cluster head for 

a particular time, in order to balance the energy dissipation of sensor nodes. It can be achieved by the sensor node 

selecting a random number between 1 and 0. The sensor nodes die slowly, randomly and dynamic clustering 

improves the lifetime of the network. On the other hand, LEACH uses single hop transmission (i.e., all the cluster 

members can directly communicate with the cluster head and forward the data to the sink), it is not applicable to 

large-scale mobile WSNs. Furthermore, dynamic clustering brings extra overhead (e.g., link failure, frequent cluster 

head changes and advertisements, etc.), which may increase the energy conservation. 

Younis and Fahmy have proposed HEED (Hybrid Energy Efficient Distributed Clustering), an energy efficient 

multi-hop clustering algorithm, which selects the cluster head based on the high average residual energy when 

compared to neighbor nodes and intra cluster communication cost. HEED provides uniform CH distribution across 

the network and load balancing. Multi hop communication between CHs and BS endorse energy conservation and 

scalability. However, more cluster head generation from tentative cluster head may leave several uncovered senor 

nodes. These cluster heads may not have cluster members, and that can’t fall on the coverage range of other cluster 

head. HEED broadcasts lot of control packets, which needs several iterations to form clusters. Cluster head near to 

the sink, may die earlier since these nodes have more routing packets overhead.  

 

Muruganathan et al. introduced BCDCP (Base-Station Controlled Dynamic Clustering Protocol), a centralized 

cluster based routing protocol with complex computational capability of the sink. It maintains the uniform 

distribution of cluster head over the network and nearly identical number of cluster members to balance the cluster 

head overload. On each round, the sink collects the information of the entire sensor nodes residual energy and 

computes the average energy level of these nodes in the network to select a set of nodes that are elected as cluster 

head. It exploits a high-energy sink to form clusters and utilizes the MST (Minimum Spanning Tree) to connect 

cluster heads. It arbitrarily picks up a cluster head to send the data to the sink. However, there are few disadvantages 

in BCDCP such as, BCDCP uses centralized algorithm (i.e., one-hop routing scheme) which gives poor scalability 

and robustness to large-scale networks than distributed algorithms. Each node should update their location and 
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energy level to the sink every round, and it is not an appropriate protocol for periodic data retrieval based reactive 

networks.  

 

Jung et al.suggested CCS (Concentric Clustering Scheme) which aims to reduce the energy conservation in 

PEGASIS. The network is partitioned into a mixture of concentric circular tracks which means various cluster node 

in the network is allocated with its own level. In addition, chains are constructed inside the track as that in 

PEGASIS. The track adjacent to the BS is level 1 and the level number is incremented with the addition of the 

distance to the BS. All the sensor nodes in each level collect the data, fuse its own data and then follow the chain to 

forward the data to the neighbor sensor node on both sides of cluster head. Consequently, all the cluster head in each 

level forwards the data to the lower cluster head. Finally, level 1 cluster head broadcasts these data to the sink. 

While compared to PEGASIS, CCS has significant energy savings, the reason being decreasing transmission 

distance between cluster head and sink. Concentric cluster partition reverses the data flow from the sink reduced, 

which reduces the energy consumption over the entire network. However, the disadvantages of the protocol are (i) 

sensor node allocation in each level is unequal, (ii) residual energy is not considered for cluster head selection, (iii) 

neighbor nodes on long chain may communicate with low radio power may cause large delay, (iv) the cluster head 

election for next hop is set on the location information rather than the residual energy of sensor nodes which 

dissipates the energy of cluster head quickly on the path among cluster head and even energy hole will appear in the 

network. 

Liu et al. recommended EAP (Energy Aware Routing Protocol), a variant of LEACH and HEED to enhance the 

performance of LEACH and HEED. It reduces the energy consumption of prolonged WSNs. EAP is an energy 

efficient data collection protocol. It groups the sensor nodes for intra cluster communication, and it builds the 

routing tree between cluster heads to make inter cluster communication. Conversely, EAP is not suitable for 

mobility-based WSNs, since it cannot provide a stable link whenever the sensor node on mobility. Koutsonikolas et 

al. have proposed a location based multicast protocol called as HGMR (Hierarchical Geographic Multicast Routing). 

HGMR offers very simple membership management with free scalability, and energy efficient routing methods on 

different hierarchies. However, network may be partitioned into set of small cells which may lead to sub-optimal 

routing paths from the root node to multicast group members, and unstable energy utilization around APs (Access 

Points).  

 

Deng et al. designed MBC (Mobility Based Clustering protocol), wherein all the sensor nodes have a chance to elect 

the cluster head based on the threshold value (i.e., residual energy and mobility) of each round. It does intra cluster 

(i.e., all the cluster members transmit the sensed data to the cluster head in an allocated time slot) and inter cluster 

communication (i.e., cluster head collects the data from cluster members and forwards it to the sink) in each round. 
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MBC provides better performance than LEACH, HEED and other existing protocols on mobility-based 

environment, but MBC fails to address the critical node occurrence problem which causes link breakage, packet 

dropping and reduces the network utilization. 

 

III. AREA BASED APPROACHES 

In this category, the MEs visiting different areas for data collection have different effects on the network 

performance, such as load balance and decreased data gathering latency. Sensor nodes in other areas need to 

transmit their data to these visited areas via multi-hop communication. The authors of propose an Energy-Balanced 

Data Collection (EBDC) mechanism. It considers a circular monitoring region, in which sensor nodes in different 

rings have different data-relay in workloads. To balance the energy consumption, the mobile sink needs to move 

along different tracks with different number of sweep repetitions to collect data. The number of sweep repetitions in 

each track is calculated by the energy consumption of each sensor node when the mobile sink move along that track. 

Similar to, in order to balance the non-uniform energy consumption of sensor nodes in a circular area, the authors of 

present a clustering-based routing algorithm in wireless sensor networks with mobile sink (CRA). In the CRA, the 

mobile sink moves around a specified circle and the circular area near this trajectory is defined as buffer area. The 

buffer area has the largest load in the network, so in order to achieve maximum network lifetime, the main task in 

the CRA is to determine the radius of the buffer area and the radius of the moving circle of the mobile sink. 

Moreover, an improved algorithm CRA-1 is also introduced by using density controlling to further balance the 

network load. A biased sink mobility with adaptive stop times is studied in, as a method for efficient data collection 

in wireless sensor networks. To achieve a balance of energy consumption and data gathering latency, when selecting 

the next area to visit, the mobile sink favors less visited areas to cover the network area faster, and adaptively stops 

more time in some regions that tend to produce more data. 

 

IV. NETWORK AND ENERGY CONSUMPTION MODEL 

The WSN for our TCBDGA consists of N static and homogeneous sensor nodes deployed randomly over an L _L 

square area, as shown in Figure 4. There is a static BS located at the center of the distributed area. A mobile sink 

moves in the end periodically from the BS to collect data. The mobile sink is assumed to be with unlimited energy, 

memory and computing resources. All sensor nodes are initially provisioned with the same amount of energy E0 and 

location-aware abilities by using localization technology and the mobile sink knows all nodes' locations. Each node 

has a limited communication range Rs, and communication is always successful if other node is within its 

transmission range. Each of them generates data with the same rate and sends them only once in each data collection 

round. We assume that the whole deployment area is full covered and well connected. 
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                                                         Figure 4: Network Model 
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Table 2: Simulation Parameters 

 

 

 

V.CONCLUSIONS 

 

On considering the raising the impact of WSNs on real-time civil and military applications, more number of sensor 

nodes are required to monitor the large-scale areas. In this paper, VELCT (Velocity Energy-efficient and Link-

Aware Cluster-Tree) is a proficient method is proposed to construct a mobility-based auspicious network 

management architecture for WSNs, to exploit the network lifetime, connection time, residual energy, RSSI, 

throughput, PDR and stable link for mobile sensor nodes, whereas each cluster member chooses the cluster head 

with better connection time and forwards the data packets to the corresponding cluster head in an allocated time slot. 

Similarly, the sink or DCN elects the one-hop neighbor DCN or cluster head with maximum threshold value, 

connection time, RSSI and with less network traffic. From the simulation results, it is evident that VELCT provides 

more stable links, better throughput, energy utilization and PDR with reduced network traffic than EEDCP-TB, 

CREEC, CTDGA, MBC and CIDT. 
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