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Abstract— Wireless Sensor Network (WSN) consists of 

spatially distributed autonomous sensors to monitor physical 

or environmental conditions, such as temperature, sound, 

pressure, etc. In WSN, the sensor nodes are distributed in 

various geographical dispersed areas for sensing the data 

and the sink node is used to collect data from different 

sensor nodes, therefore data collection is important issue in 

wireless sensor network. In this paper a delay –aware 

Network Data Gathering Model (DANDM) is planned for 

WSNs. The sink mobility along a constrained path can 

improve the energy efficiency in WSN. A data collection 

method called Maximum Shortest Path (MSP) is proposed 

which increases the network life time as well as conserves 

energy by optimizing the assignment of sensor nodes. 

Simulation result shows the significant improvement in data 

collection rates without interruption in the network and 

reduces the energy consumption among nodes. 

Key words: Wireless Sensor Networks Data Gathering 

Process (DGPs), Maximum Shortest Path (MSP), Delay-

Aware Network Data Gathering Model (DANDGM) Delay 

aware Network Structure (DADNS) 

I. INTRODUCTION 

The sensor nodes in wireless sensor networks (WSNs) are in 

high demand for monitoring complex engineered systems. 

When Compared with other ordinary detection applications , 

the sensor nodes provides short delay in performing data 

gathering process(DGPs) in order to support continuous 

monitoring applications such as environmental data like 

temperature and sound, health monitoring, enterprise supply 

chains, military, medical and industrial sectors. 

Network structures with N number of wireless 

sensor nodes are organized to form a Delay-Aware Network 

Data Gathering Model (DANDGM). A typical example in a 

large scale mobile monitoring applications an event may be 

detected with the help of radio frequency identification as it 

monitors the stock level. For the applications that require 

continuous monitoring it will be preferable to reduce the 

delays occurred during the consecutive data collection 

process. It can be reduced by modifying the architecture of a 

network structure and considering a node as a mobile sink. 

The duration among each data collection process 

remains the same unless an overlap occurs, if any overlap of 

data occurs among the nodes, delay will occur in each 

consecutive data collection process. It can be overcome by 

using a Delay-Aware Network Model (DANDGM). Note 

that in this process not all the nodes are involved in data 

collection process to transmit the data only the nearby nodes 

are utilized, respectively (see Fig. 1).Therefore the modified 

network structure can perform the same DCPs within a short 

period of time. 

 
Fig. 1: Arrangement of sensor nodes 

In this paper, the proposed a data collection scheme 

called Maximum Shortest path (MSP). The shortest path can 

be achieved with the help of Ad-hoc On Demand distance 

Vector routing (AODV) protocol.The aim of this paper is to 

reduce the delay among the consecutive data collection 

process and also reduces the energy consumption.  

The remainder of this paper is organized as 

follows. We provide the details of the proposed network 

structure in section 2. We present the MSP scheme and 

AODV protocol in section 3. Implementation details and 

experimental results are given in section 4. Simulation 

results are shown in section 5. Finally we concluded the 

paper in section 5. 

II. RELATED WORKS  

In this section, we review the literature related to the 

applications that needs continuous monitoring, reducing the 

delay during the data collection process is the main focus of 

this paper. 

Large amount of sensor nodes are utilized to 

perform close range sensing thus it may improve the sensing 

qualities, but it consumes large amount of energy and also 

the delay may occur during the data collection process. In 

order to overcome that we propose a DANDGM, for the 

formation of this structure we first consider the fully 

connected network (see Fig 2(a)), within that the unwanted 

edges are removed and then the data can be transmitted from 

source to destination within a short period of time using a 

constrained path (see Fig 2(b)). 

 
Fig. 2(a): Fully connected network Fig. 2(b): Constrained 

path 

Our proposed structure uses an algorithm called 

Maximum Shortest Path(MSP), it keeps the communication 
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distance surrounded by transmitter nodes at low values. A 

heuristic based on genetic algorithm and local search is 

presented to solve the MSP optimization problem. MSP 

adapts to dynamic topology changes. 

We use a mobile sink which collects the sensed 

data from nearby nodes in which a node near the source 

node can act as a mobile sink. The sink mobility along a 

constrained path can improve the energy efficiency in 

wireless sensor networks. A mobile sink with constant speed 

has limited communication time to collect data from the 

sensor nodes deployed randomly.   

Each sensor node calculates a weight of node k, 

then multiplies its hop distance and number of packets 

transmitted to closest Sink .The weight for node k is 

calculated by, 

Wk =NH (k,M) ×NMSP(k)         (1) 

Where NH(k,M) is the number of hops for node k, 

is calculated based on, 

(2) 

Where NMSP (K) is the number of transmitting 

messages during the visit by mobile sink, it is calculates by, 

NMSP (k)=C(k,Tmi)+1                                   (3) 

where C(k,Tmi) gives number of sub links from 

node k to root node in data routing tree (Tmi) and 1 add for 

node visited. 

III. SYSTEM DESIGN 

In this section, we introduce a detailed design of the data 

transmission along the network. The node creation is 

designed as the first module, there may be more number of 

source nodes in the network. Based on the Maximum 

Shortest Path(MSP) algorithm a Node can act as a sink 

node, which collects the sensed data from all the other 

sensor nodes and it travels along the constrained path in 

order to reach the destination. 

In this model a wireless sensor node is regarded as 

a device of three major modules such as sensor module, 

computation module and communication module. It detects 

the nearby node’s energy level and then it transmits the 

collected data through the node, if the nodes capacity is not 

able to hold the data then it chooses the intermediate node to 

transmit the data. The sink node performs the data collection 

process. 

This kind of communication reduces the delay in 

the data transmission in the network. The nearby node can 

act as sink node, finally it reaches the destination so that we 

can get better throughput. Meanwhile, no connection is 

established; the network performance will be increased. The 

details explained above can be viewed as system 

architecture (see Fig 3).  

The security threats can usually be classified into: 

content security and contextual security. For the content 

security threat, the adversary attempts to observe the content 

of the packets sent in the network to learn the sensed data 

and the identities and locations of the source nodes. This 

security threat can be countered by encrypting the packets’ 

contents and using pseudonyms instead of the real identities. 

For the contextual security threat, the adversary eavesdrops 

on the network transmissions and uses traffic analysis 

techniques to deduce sensitive information, including 

whether, when, and where the data are collected. Actually, 

the act of packet transmission itself reveals information even 

if the packets are strongly encrypted and the adversary could 

not interpret them.  

 
Fig. 3: System Architecture 

IV. NETWORK FORMATION ALGORITHM 

In wireless sensor networks maximum number (Nmax) of 

nodes are used for sensing. In our proposed system by 

modifying the network structure with the help of Maximum 

Shortest Path(MSP) algorithm.  

The nearby node with higher energy can act as a 

mobile sink, it collects the  sensed data from other nodes 

and it travels along the shortest path which can be computed 

with the help of Ad-hoc On demand Distance Vector routing 

protocol (AODV) protocol.  

If the collected data is of huge amount when 

compared with the capacity of a node then the nearby node 

can act as a mobile sink by computing the energy of a node 

with the help of Energyformula. 

In MSP the mapping between sensor nodes and sub 

sinks is optimized to maximize the amount of data collected 

by mobile sinks and also balance the energy consumption. 

MSP has good scalability to support sensor networks with 

low density and multiple mobile sinks. 

In this Maximum Shortest Path (MSP) algorithm 

the shortest path can be found out by using Ad Hoc On-

Demand Distance Vector Routing Protocol (AODV). The 

approach of this protocol is for finding routes on demand. A 

route is established only when it is intermediate node stores 

the next hop information corresponding to each flow for the 

data packet transmission. 

The main advantage of this protocol is that routs 

are established on demand and destination sequence 

numbers are used to find the latest route to the destination. 

The sink node could be selected based on the capacity of 

each node whether it can handle the sensed data collected. In 

order to determine the capacity of a node we use an energy 

formula which could be shown as follows. 

Energy = (Pr/Ps) * 100 

Each sensor nodes transmits and receives data with 

fixed transmission and reception power.Pr representsthe 

total data received for a node and Ps represents total data 

sending for a node on the network. 

V. PERFORMANCE EVALUATION 

This section explains the overall network performance of the 

proposed method. Table I describes the simulation 

parameters for topology construction of Data aware 

Network Data Gathering model  

Parameter Value 

Number of nodes 3 to 100 
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Mobile sinks speed (v) 3m/s 

Transmission range 25 to 100m 

Packet Length 35 bytes 

Initial energy of node’s battery 50J 

Energy taken in receiving circuit 50mW 

Energy taken in transmitting circuit 30mW 

Packet delay (Sec) 150 to 200 seconds 

Table I. Simulation Parameters 

To evaluate the performance of the proposed 

network structure   simulations were conducted using NS 2. 

The proposed network structure was compared with many-

to-one system structure. It is possible to construct Data 

aware Network Data Gathering Model using the proposed 

network formation algorithm. The performance of the 

proposed network structure is analyzed with a networks 

formed by an energy aware clustering algorithm namely 

DADNS, DANDGM using simulations. 

The simulations were conducted using the NS2 

simulator. In each simulation, N=3to 100 sensor nodes are 

distributed randomly into a sensing field. 

 
Fig. 4: Data Collection Duration of DADNS and DANGM 

Fig 4 describes Data gathering of DADNS is 

differed from DANGM. Data gathering time is decreased 

10% compared to DADNS 

 
Fig. 7: Network Life Time of DADNS and DANDGM 

Fig.7 Describes network Lifetime of DADNS and 

DANDGM. Network lifetime is increased by 15 % 

compared to DADNS 

VI. CONCLUSION 

In this paper, we focused on the network structure in order 

to reduce the delay while transmitting the data in wireless 

sensor networks with consecutive data collection process. 

The delay-aware network data gathering model is proposed 

based on dynamic programming and adapts to dynamic 

topology changes. Simulation results shows that the 

proposed network structure can provide significant 

improvement in network life time and it reduces data 

gathering time. 
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