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ABSTRACT 

In this paper, we are implementing the DRC-WSNs scheme [D-WSNs with data replication (DR) and connected kc-

neighbourhood(CKN)] scheme. To improve the energy efficiency of sensors, sensors functions are based on duty cycle. top-k 

query in WSNs mainly focus on always-on WSNs (A-WSNs) where sensors always stay awake and little research pays attention 

to top-k query in duty-cycled WSNs (D-WSNs) in which sensors are dynamically awake and asleep to conserve energy. The main 

objective is to finding the sleeping nodes in the networks, solve the data accessibility problem & network connectivity problem, 

and conserve energy. Implementing the DRC-WSNs scheme we can achieve the best trade off with Respect to data accessibility 

and network connectivity problems (total energy consumption and query response time).Implementing top-k query in DRC-WSNs 

can achieve the best tradeoff with respect to query data accessibility and query cost (total energy consumption and query response 

time), compared with implementing top-k query in DC-WSNs (D-WSNs with only CKN) and A-WSNs; and the query data 

accessibility and the query cost of DRC-WSNs, DC-WSNs, and A-WSNs can be tuned by varying the number of neighbor nodes 

that the data are replicated to during DR, the kc in CKN, and the total sensor nodes number. 

Keywords: Always- on wireless sensor networks (A-WSNs), connected kc-neighborhood (CKN), data replication (DR), duty-

cycled WSNs (D-WSNs). 

 

1. INTRODUCTION 

Wireless sensor networks are collect and use the data and 

information from the physical world. In which a large number 

of sensors scatter over a surveillance field and extract data of 

interests by reading real-world phenomena from the physical 

environment. Routing is an important issue in data gathering 

wireless sensor network and sleep-wake synchronization is the 

key issues for event detection sensor networks. To improve 

the energy efficiency, sensors functioning based on duty cycle. 

The basic mechanism for sleep scheduling is to select a sub-

set of nodes to be awake in a given epoch while the remaining 

nodes are in the sleep state that minimizes power consumption, 

so that the overall energy consumption can be reduced. The 

duties cycled WSNs with mobile sensors and   propose two 

geographic-distance-based connected neighbourhood (GCKN) 

sleep scheduling algorithms.  The GCKNF sleep scheduling 

algorithm is designed to explore shorter first transmission 

paths for geographic routing in duty-cycled mobile WSNs. 

wide range of traffic load and also guarantees shorter latency 

for this type of critical and delay-sensitive packets. Large 

number of applications are applying the wireless sensor 

networks (WSNs) such as military, industrial, and civilian 

areas, e.g., battle damage assessment, industrial process 

control, environmental monitoring, WSNs have drawn a lot of 

attention from both industry and academic communities. 

Among various queries (e.g., ID-based query, location based 

query, cluster-based query , and k-nearest neighbourhood 

query ) in WSNs, top-k query is considered  as a very popular 

and important query as it tries to find the k nodes with the 

highest readings among all sensor nodes, which are essentially 

used in many applications. For example, when forest fire 
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happens, people can issue a top-k query to request the vicinity 

images of k sensor nodes with the highest temperature 

readings in the forest. There are generally two types of 

networks in WSNs: 1) the always-on WSNs (A-WSNs); and 2) 

the duty-cycled WSNs (D-WSNs). In A-WSNs (Always on -

WSN), sensor nodes always stay awake and perform various 

tasks, example sensing and communication, But with the cost 

of high energy consumption. In D-WSNs (Duty cycled –WSN) 

sensor nodes are dynamically awake and asleep and 

sporadically perform sensing and communication. Since only 

the subsets of sensor nodes are awake in each epoch, D-WSNs 

can save energy consumption naturally. As most sensors are 

generally equipped with non rechargeable batteries with 

limited energy only, the energy conservation design of D-

WSNs is very important and practical. there is a lot of studies 

about top-k query in A-WSNs, and almost all of them focus on 

the energy efficiency of top-k query in A-WSNs, Specifically, 

to save the query energy consumption by avoiding querying 

nodes whose values can be predicted to minimize query 

energy consumption through querying the candidate nodes that 

may contain desirable top-k query result propose a history-

based approach is proposed.  D-WSNs simply makes top-k 

query wait for the asleep node in the D-WSNs to wake up to 

obtain the deserved data. We originally analyse the research 

problems when implementing top-k query in D-WSNs and 

then put forward the D-WSNs with data replication (DR) and 

connected kc-neighborhood (CKN) (DRCWSNs) to perform 

top-k query.  we obtain the following two  insights about top-k 

query in D-WSNs:1) Implementing the top-k query in DRC-

WSNs can achieve the best trade off with respect to query data 

accessibility and query cost, compared with DC-WSNs and A-

WSNs 2)The parameters such as  the number of 

neighbourhood  nodes that the data are replicated to during 

DR, the kc in CKN, and the total sensor nodes number which 

can affect the query data accessibility and query cost of DRC-

WSNs, DC-WSNs, and A-WSNs.  

 

2. ADIABATIC PRINCIPLE 

Recent years have witnessed the emergence of WSNs as a new 

information-gathering paradigm. In which a large number of 

sensors scatter over a surveillance field and extract data of 

interests by reading real-world phenomena from the physical 

environment. To reduce the data packets are forwarded to the 

data sink via multi-hop relays among sensors. Routing is an 

important issue in data gathering sensor network, while on the 

other hand sleep-wake synchronization is the key issues for 

event detection sensor networks. To improve the energy 

efficiency, sensors functioning based on duty cycle. The basic 

mechanism for sleep scheduling is to select a sub-set of nodes 

to be awake in a given epoch while the remaining nodes are in 

the sleep state that minimizes power consumption, so that the 

overall energy consumption can be reduced. The GCKNF 

sleep scheduling algorithm is designed to explore shorter first 

transmission paths for geographic routing in duty-cycled 

mobile WSNs. wide range of traffic load and also guarantees 

shorter latency for this type of critical and delay-sensitive 

packets. 

3. EXISTING SYSTEM 

There are generally two types of networks in WSNs 1.Always-

on WSNs (A-WSNs) 2. Duty-cycled WSNs (D-WSNs).In A-

WSNs sensor nodes always stay awake and perform various 

tasks, e.g., sensing and communication, but with the cost of 

high energy consumption. In D-WSNs, sensor nodes are 

dynamically awake and asleep and sporadically perform 

sensing and communication. Since only subsets of sensor 

nodes are awake in each epoch, D-WSNs can save energy 

consumption naturally. As most sensors are generally 

equipped with non-rechargeable batteries with limited energy, 

the energy conservation design of D-WSNs is very important 

and practical. For the state of art,     there is a lot of studies 

about top-k query in A-WSNs, and almost all of them focus on 

the energy efficiency of top-k query in A-WSNs. Specifically, 

to save query energy consumption by avoiding querying nodes 

whose values can be predicted or are unlikely to be in the 

desired values set, a sampling-based approach, and a filter-

based evaluation approach is put forward to eliminate the 

unlikely top-k query points as many as possible. Similarly, to 

minimize query energy consumption through querying the 

candidate nodes that may contain desirable top-k query result, 

a history-based approach and a tree structure. The existing 

system techniques are 1.Always-on WSNs (A-WSNs), where 

sensors always stay on awake mode.2.Duty-cycled WSNs (D-

WSNs), where sensors are dynamically awake and sleep 

modes.  

The main contributions of this paper are  summarized as 

follows. This paper originally researches the problems when 
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implementing top-k query in D-WSNs, which is an essential 

and practical research direction missed by most existing 

studies. This paper proposes a DRC-WSNs scheme from the 

view of D-WSNs to solve the identified research issues that 

implementing top-k query in D-WSNs. 

 

Fig.1.Problems when implementing top-k query in D-

WSNs. (Awake nodes are denoted by gray nodes and asleep 

nodes are denoted by black nodes, node S is the base station.) 

In (a),since nodes A, D, E, and H are asleep, data owned by 

them cannot be achieved by node S. In (b), although nodes B, 

C, F, G, I, and J are all awake and they have the data, as the 

entire network is not connected, only data owned by nodes B, 

C, F, and G can be obtained by S and data owned by nodes I 

and J cannot be achieved by S. (a) Data accessibility problem. 

(b) Network connectivity problem. 

 

In this paper, researching the implementation of top-k 

query in D-WSNs, from the view of D-WSNs, we originally 

analyze the research problems when implementing top-k query 

in D-WSNs and then put forward the D-WSNs with data 

replication (DR) and connected kc-neighborhood (CKN) 

(DRCWSNs) to perform top-k query. Exploring the 

performance of the proposed DRC-WSNs, we further research 

the query data accessibility and query cost (total energy 

consumption and query response time) when implementing 

top-k query in DRCWSNs, D-WSNs with only CKN (DC-

WSNs), and A-WSNs. With extensive theoretical analysis and 

simulations, we obtain the following two new insights about 

top-k query in D-WSNs: 1) Implementing top-k query in 

DRC-WSNs can achieve the best tradeoff with respect to 

query data accessibility and query cost, compared with that in 

DC-WSNs and A-WSNs; and 2) the parameters (i.e., the 

number of neighbor nodes that the data are replicated to 

during DR, the kc in CKN, and the total sensor nodes number) 

can affect the query data accessibility and query cost of DRC-

WSNs, DC-WSNs, and A-WSNs. The main contributions of 

this paper are summarized as follows. This paper originally 

researches the problems when implementing top-k query in D-

WSNs, which is an essential and practical research direction 

missed by most existing studies. This paper proposes a DRC-

WSNs scheme from the view of D-WSNs to solve the 

identified research issues that implementing top-k query in D-

WSNs. By extensive theoretical analysis and simulations, we 

obtain the insight that DRC-WSNs can achieve the best 

tradeoff with respect to query data accessibility and query cost 

(total energy consumption, query response time), compared 

with DC-WSNs and A-WSNs. This paper further analyzes the 

parameters of top-k query in DRC-WSNs, DC-WSNs, and A-

WSNs, and observes another important insight that the query 

data accessibility and query cost of these three networks can 

be tuned by three parameters: 1) the number of neighbor nodes 

that the sensory data are replicated to during the DR process; 

2) the kc in CKN; and 3) the total number of sensor nodes. 

 

4. PROPOSED SYSTEM 

To solve the data accessibility problem for D-WSNs, we apply 

the DR scheme into D-WSNs. In particular, we randomly 

replicate each node’s data to some of its one-hop 

neighbourhood nodes during each epoch. Furthermore, to deal 

with the network connectivity problem for D-WSNs, we use a 

sleep-scheduling algorithm named CKN proposed in D-

WSNs.CKN can change the asleep and awake states of every 

node and guarantee that all the awake nodes form a connected 

network, in which every node always has at least a certain 

number (i.e., kc) of awake neighbor nodes. Then, we get the 

DRC-WSN (D-WSNs with DR and CKN) scheme, which is 

the result by applying the DR and CKN in each epoch. Top-k 

query is implemented after DR, and the CKN algorithm is 

executed during node’s communication time in each epoch. 

The proposed system is implemented by following algorithm1. 

Sleep -scheduling algorithm 2.AODV (Ad hoc on demand 

distance vector routing protocol) 3. Top-k query is 

implemented after DR, and the CKN algorithm is executed 

during node’s communication time in each epoch. 

Implementing top-k query in DRC-WSNs can achieve the best 

trade off with respect to query data accessibility and query 

cost, compared with that in DC-WSNs and A-WSNs; and & 

the parameters (i.e., the number of neighbor nodes that the 
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data are replicated to during DR, the k c in CKN, and the total 

sensor nodes number) can affect the query data accessibility 

and query cost of DRC-WSNs, DC-WSNs, and A-WSNs. The 

proposed system technique is DRC-WSNs [D-WSNs with data 

replication (DR) and connected kc-neighbourhood (CKN)] 

scheme. Duty cycle (or duty factor) is a measure of the 

fraction of the time radar is transmitting. It is important 

because it relates to peak and average power in the 

determination of total energy output. This is ultimately effect 

the strength of the reflected signal as well as the required 

power supply capacity and cooling requirements of the 

transmitter. Duty cycling is a technique where a node is 

periodically placed into the sleep mode which is an effective 

method of reducing energy dissipation in wireless sensor 

networks (WSNs). 

 

5. PROPOSED SYSTEM RESULT 

 

Fig 1: Existing system 

 

 

 

Fig 2: Graph of Existing system 

 

 

Fig 3: Proposed system 

 

 

Fig 4: initialization of sensor nodes 
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Fig 5: Propagation in sensor nodes 

 

 

         Fig 6: sleeping nodes determination 

   

 

Fig 7: graph of proposed system 

 

Fig 8: comparison of existing system& proposed system 

 

6. CONCLUSION 

In this paper, we have focused on the implementation of top-k 

query in D-WSNs, which is a very valuable and challenging 

research topic. We first identified the data accessibility and 

network connectivity problems that prevent the 

implementation of top-k query in D-WSNs. Further, from the 

view of D-WSNs, we originally applied the DR scheme into 

D-WSNs and strategically combine it with the CKN sleep-

scheduling scheme to form DRC-WSNs for solving the 

identified two problems. With extensive theoretical analysis 

and simulation results, we explored the performance of top-k 

query in D-WSNs and achieve the following two new insights: 

1) implementing top-k query in 

DRC-WSNs can achieve the best tradeoff in terms of query 

data accessibility and query cost (total energy consumption, 

query response time), compared with implementing top-k 

query in DC-WSNs and A-WSNs; and 2) the number of 

neighbor nodes that the data are replicated to during DR, the 

kc in CKN, and the total number of sensor nodes in the 

network can tune the query data accessibility and query cost of 

DRC-WSNs, DC-WSNs, and A-WSNs. 
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