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ABSTRACT: Wireless Sensor Networks (WSNs) are emerging ad hoc networks consist of small sensor nodes that 
sense, measure, observe, or monitor physical environmental phenomena. Sensors are small devices with limited 
computation energy, limited bandwidth, and limited data aggregation. In this paper proposed to develop an algorithm 
for the SenCar to determine the anchor points in each time period, which achieves a desirable balance between the 
energy replenishing range and data gathering latency. To develop a secure Global Best Path (GBP) data gathering 
algorithm based dynamic routing architecture that allows the detector to verify the truthfulness of the packet delivery 
information reported by nodes. Meanwhile the proposed framework for identifying shortest path route using TSP 
(Travelling Salesman problem) algorithm based on alerts generated by specific collision detection mechanisms in path 
based wireless networks. 
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I. INTRODUCTION 
 
Currently, wireless sensor networks (WSNs) are mainly powered by batteries. Due to limited energy storage capacity 

of a sensor battery, WSNs can usually remain operational only for a limited amount of time. However, in many 
applications, such as earthquake, soil monitoring and glacial movement monitoring, due to the harshness of the 
environment, a long period of unattended operability is required. Although there has been a flourish of research efforts 
on prolonging the lifetime of WSNs, network lifetime remains a performance bottleneck of WSNs and one of the key 
factors that hinder their large scale deployment. On the other hand, it has been shown that energy harvesting from 
natural sources, such as solar, wind, thermal and vibration can effectively improve network performance and prolong 
network lifetime. However, the success of extracting energy from the environment remains limited in practice. This is 
because that the outcome of energy-harvesting highly depends on the environment. For example, in a solar harvesting 
system, the amount of harvested energy is determined by the time and strength of solar radiation. 

 
In Mobile Sink Wireless Sensor Networks all the sensors are statically deployed to sense the environment and 

mobile sink traverse the networks. In the sink neighborhood problem is neighbor nodes of sink participate more in the 
data transmission. The result is the faster energy deplete compared to other nodes in the network. If we look over the 
energy conservation model sensor deplete some amount of energy during the data receiving and the data transmission. 
As the sensor those are close to the sink, participate more data transmission i.e. for them and for those sensors away 
from the sink in the same direction. 

 
In MSWSN all nodes are static other than the sink in the network. Mobile sink traverse randomly to collect the 

sensor data. It may be collect with one hop or multi hop communication and our proposed model is the one hop data 
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collection. As sink traversing throughout the network for data collection so the neighbor of the sink is not fix, so 
neighborhood problem will not arises. Here we use LR-WPAN IEEE 802.15.4 low cost wireless link. IEEE 802.15.4 
intends the lower network layers of a type of wireless personal area network (WPAN) which focuses on low cost, low 
speed global communication between the sensors. IEEE 802.15.4 security consists of four kinds of security services 
such as access control, message integrity, message confidentiality, and replay protection. The access control feature 
should prevent illegal users to participate in the process. In other word, only authorized users can able join in a 
legitimated network. Message integrity means the validity of transferred data and message authentication implies 
message sender’s verification using cryptographic function. 

 
The rest of this paper is organized as follows. In Section 2 review the existing related work. The proposed models 

and descriptions are described in Section 3. Finally conclude the paper in Section 4. 

II. RELATED WORK 
 
In [1] authors adopted a model to integrate data aggregation with the underlying routing scheme and present a 

smoothing approximation function for the optimization problem. The necessary and sufficient conditions for achieving 
the optimality are derived and a distributed gradient algorithm is designed accordingly. The authors showed that the 
proposed scheme can significantly reduce the data traffic and improve the network lifetime. In [2] authors proposed the 
approach constructing maximum lifetime data gathering tree without aggregation for sensor networks. In the scenario 
sensor nodes have the capability to adjust their transmission power with the transmission range, we approximately 
construct the maximum lifetime data gathering tree with the goal to balance the energy consumption among the sensor 
nodes to prolong the lifetime of the network. In [3] authors mainly focused on the problem of minimizing the length of 
each data-gathering tour and refer to this as the single-hop data-gathering problem (SHDGP). We first formalize the 
SHDGP into a mixed-integer program and then present a heuristic tour-planning algorithm for the case where a single 
M-collector is employed. In [4] authors studied an energy-efficient data gathering in wireless sensor networks using 
vMIMO. We define the joint vMIMO and data gathering (vMDG) problem, which is NP-hard. It also propose a 
distributed method called - as an approximation algorithm. This algorithm first constructs a tree-like topology by taking 
the unique features of vMIMO into account. In [5] authors explored the use of cooperative multi-input multi-output 
(MIMO) communications to prolong the lifetime of a wireless sensor network (WSN). Single-antenna sensor nodes are 
clustered into virtual antenna arrays that can act as virtual MIMO (VMIMO) nodes. In [6] authors considered two 
different cases depending on whether the mobile collector has fixed or variable sojourn time at each anchor point. To 
adopt network utility, which is a properly defined function, to characterize the data gathering performance, and 
formalize the problems as network utility maximization problems under the constraints of guaranteed network lifetime 
and data gathering latency. In [7] authors studied the tradeoff between energy saving and data gathering latency in 
mobile data gathering by exploring a balance between the relay hop count of local data aggregation and the moving 
tour length of the mobile collector. They first propose a polling-based mobile gathering approach and formulate it into 
an optimization problem, named bounded relay hop mobile data gathering (BRH-MDG). 

III. PROPOSED ALGORITHM 
 
The proposed system presents the SenCar only visits a subset of selected sensor nodes (anchor points) and collects 

data through multi-hop transmissions, which can enhance data collection fairness, reduce data collection latency, and 
avoid stopping at unnecessary sensor locations for battery recharge. The propose system presents a Global Best Path 
(GBP) data gathering algorithm based on wireless Sensor Networks with Mobile Sink. The proposed system 
architecture diagram illustrated in figure 1.1. 

 
A. NETWORK MODEL 

 
In the network model considers a consisting of stationary rechargeable sensor nodes and a static sink. It deploy a 

multi-functional mobile collector, called SenCar, which could be a mobile robot or vehicle equipped with a powerful 
transceiver to gather data. The SenCar is also equipped with a resonant coil as energy transmitter as well as a high 
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capacity battery to store sufficient energy. The SenCar periodically visits some predefined sensor positions called 
anchor points in the field and stays at each anchor point for a period of sojourn time. Let Bi denote the battery capacity 
of node i and N be the set of all the nodes in the network. All sensors in the coverage area of anchor point a form a 
neighbouring set of the anchor point, denoted by Na. The neighbouring set is determined in a way that nodes can 
communicate with the sensor node at the anchor point in l hops. The choice of l will have an impact on energy 
consumption of sensor nodes, i.e., a larger l can cover more sensor nodes from an anchor point location with higher 
energy consumption on intermediate nodes, whereas a smaller l can save energy on intermediate nodes but cover fewer 
sensor nodes. In practice, l is chosen such that the anchor points can cover all the sensor nodes in the network. The 
SenCar starts from the static sink (starting position) and roams over the entire sensing field in a pre-determined 
sequence of anchor points, at a certain travelling speed Vs (in m/s). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1.1: Proposed System Architecture Diagram. 
B. ANCHOR POINTS SELECTION 

Choosing anchor points is a crucial step of the data gathering process since it determines the efficiency of energy 
transferring and the latency of data gathering. A trivial scheme is to simply visit all the sensor nodes, gather data 
through single-hop transmission and use the SenCar to forward data back to the static sink through long range 
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communications. However, this scheme would trigger several new problems in our data collection and wireless 
recharge scheme. First, using single-hop data collection can only collect data from a very small number of nodes per 
interval. Only the nodes reside at the anchor points are able to transmit data while data generated at other nodes is not 
collected. Therefore, the fairness of data collection among all the nodes is greatly undermined in single hop data 
collection. In contrast, if multi-hop transmission is used, we can collect data from the larger neighbourhood of anchor 
points thereby improving the fairness of data collection. Second, the average packet latency will be increased with 
single-hop communication. 

 
In contrast, in our proposed solution, the SenCar only visits a subset of selected sensor nodes (anchor points) and 

collects data through multi-hop transmissions, which can enhance data collection fairness, reduce data collection 
latency, and avoid stopping at unnecessary sensor locations for battery recharge.  In wireless rechargeable sensor 
networks, as each sensor has different energy status at different time, it is desirable to recharge as many sensors with 
low energy as possible to ensure the perpetual operation of sensors. Accordingly, the sensors located at the selected 
anchor points should be those with the most urgent needs of energy supplement. In the meanwhile, to better enjoy 
benefit of energy from the SenCar, more anchor points should be selected. However, this would prolong the travelling 
tour length and increase the data gathering latency. Thus, it is an inherent tradeoff between the number of sensors to be 
recharged in a tour and the data gathering latency. Based on these observations, when determining the sequence of 
anchor points to visit, we jointly consider the remaining energy levels of sensors and the travelling tour length of the 
SenCar. 

 
C. TRAFFIC AWARE PATH SELECTION 

 
 The data collection traffic by partitioning the network into multiple cluster and then assigns different channels to 

different cluster. 
 Traffic aware aggregation technique in which the data gathering technique can be changed into structured and 

structure-free adaptively, depending on the load status of the traffic. 
 In our model, to use utility function Ui(f) to characterize the impact of the data from a sensor on the overall data 

gathering performance. 
 It also designed a technique that effectively reduces the computation and communication costs involved in the 

compressive data gathering process. 
 The optimal data rate of a sensor for the SenCar sojourning at a particular anchor point. 
 It also designed a technique that effectively reduces the computation and communication costs involved in the 

compressive data gathering process. 
 To route the data to the SenCar at each anchor point taking into account of energy and link capacity constraints 

  
D. DATA COLLECTION AND ENERGY TRANSFER 

The routing setup phase when a multi-hop data-routing tree rooted a cluster-head, is constructed. The terms a parent 
node and a child node along a multi-hop data-routing tree. The next hop recipient to which a sender transfers a packet 
destined for the cluster-head is called its (sender) parent sensor, while to the parent sensor (recipient); this sensor 
(sender) is its (recipient) child sensor. Each sensor becomes a source and router with the ability of data aggregation 
over the multi-hop data-routing tree. 

 The data collection traffic by partitioning the network into multiple cluster and then assigns different channels 
to different cluster. 

 The routing setup phase when a multi-hop data-routing tree rooted a cluster-head, is constructed. the terms a 
parent node and a child node along a multi-hop data-routing tree. 

 Their experiment showed that with this technology it is capable of transferring 60 watts with about 40 percent 
efficiency over a distance of 2 meters. 

 Magnetic resonance, it is feasible to transfer energy wirelessly between two coils. 
 Energy transfer based on no of receiving packets. 
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IV. CONCLUSION AND FUTURE WORK 
 
In this paper presents to observing data collection in WSN using traffic aware anchor point selection scheme is 

specifically designed for wireless Rechargeable sensor networks which have periodic traffic with different sampling 
rates.  An develop an algorithm for the SenCar to determine the anchor points in each time period, which achieves a 
desirable balance between the energy replenishing range and data gathering latency. To develop a secure Global Best 
Path (GBP) data gathering algorithm based dynamic routing architecture that allows the detector to verify the 
truthfulness of the packet delivery information reported by nodes. Meanwhile the proposed framework for identifying 
shortest path route using TSP (Travelling Salesman problem) algorithm based on alerts generated by specific collision 
detection mechanisms in path based wireless networks. As future work, intend to extend the path selection problem in 
delay-guaranteed sensor networks with a path-unconstrained mobile sink. It also plan to study the path selection 
problem with network lifetime maximization as the optimization objective. 
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