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Abstract
A sensor network normally constitutes a wireless ad-hoc network, 
meaning that each sensor supports a multi-hop routing algorithm 
several nodes may forward data packets to the base station. 
Similarly, estimation of the hop distance between two network 
locations is equivalent to estimating the minimum number of hops, 
which leads to maximization of the distance covered in multihop 
paths. Furthermore, hop distance estimation is closely related with 
transmission delay estimation and minimization of multihop energy 
consumption. Determination of the maximum multihop Euclidean 
distance corresponding to a given hop distance in a 2D network 
is a complex problem. The accuracy of the Gaussian pdf model 
depends on the number of hops and the chosen parameters, which 
affect the obtained error ranges. A Greedy distance maximization 
model is proposed, which approximates the maximum multihop 
Euclidean distance and evaluates the distribution of the obtained 
multihop distance in planar networks. Comparisons have been 
done for Gaussian pdf and greedy algorithm and the efficiency 
has been evaluated.
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I. Introduction
Wireless sensor networks are small in size and able to sense, 
process data, and communicate with each other, typically over 
an RF channel. A sensor network is designed to detect events 
or phenomena, collect and process data, and transmit sensed 
information to interested users.

Fig. 1: Wireless Sensor Network

In fig. 1, shows wireless sensor networks [4,9], sensor nodes 
are usually scattered and the position of sensor nodes needs 
not be predetermined. It means that sensor network protocols 
and algorithms must provide self-organizing capabilities. 
Another feature of sensor networks is the coordination of sensor 
nodes to produce high-quality information about the sensing 
environment.

A. Multi-Hop Wireless Sensor Networks
In multi-hop wireless networks [1,3,11-12], communication 
between two end nodes is carried out through a number of 
intermediate nodes whose function is to relay information from 
one point to another. There are two distinct applications of 
multi-hop communication, with common features, but different 
applications. Multi-hop cellular networks Cellular systems 
conventionally employ single hops between mobile units and 
the base station. As cellular systems evolve from voice centric to 
data centric communication, edge-of-cell throughput is becoming 
a significant concern. 
This problem is accentuated in systems with higher carrier 
frequencies and larger bandwidth. A promising solution to the 
problem of improving coverage and throughput is the use of 
relays. Several different relay technologies are under intensive 
investigation including fixed relays, mobile relays, as well as 
mobile fixed relays. There has been extensive research on multi-
hop cellular networks the last few years under the form of relay 
networks or cooperative diversity.  

B. Architecture of Multi-Hop Wireless Sensor                
Networks
The fig. 2, depicts a canonical application of WSNs: target 
detection, tracking, and classification. In this application scenario, 
the information processing tasks are to let the sink infer, based on 
the collected information from the deployed sensor nodes, what 
type the target is and where the target is.

Fig. 2: Architecture of Multi-Hop Wireless Sensor Networks

To accomplish these information processing tasks, a naive 
approach is to let nodes send their measurements to the sink, 
possibly via multi-hop communications, and let the sink process 
the measurements. However, this approach is not energy efficient. 
It has been widely argued that the transmission and reception 
energy per bit is much larger than sensing and processing energy 
per bit. In general, the raw data of a node’s measurements is of 
large volume. Transmitting raw measured data not only consumes 
large amount of energy but also increases network traffic, which 
poses high and width demand.
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II. Proposed System
In this paper,the greedy approach, which searches for the nearest 
nodes present within the sensor network. The greedy approach 
searches for the nearest node such as the first hop, last hop and the 
intermediate hop distance for the single hop distance estimation. 
For the multihop distance it searches the source and the destination 
nodes and then calculates the distance between the nodes in that 
particular sensor network. The greedy approach searches for the 
nearest neighbor within that particular sensor network area. The 
shadow fading method searches for the neighboring nodes, which 
are being present in the transmission range of the sensor nodes in 
the sensor network. The hop distances to a broadcast source in a 
planar sensor network depends on the positions of the sensors as 
well as their transmission and sensing range patterns.
In existing system the existing guassian pdf model [7], only 
estimates the distance of the nodes in a 1D sensor network.Since 
the nodes are being in a planar area, it is easier to estimate the 
distance of the node in the 1D sensor network. Since the nodes 
are being randomly placed in a 2D sensor network it is more 
complicated and the distance cannot be estimated in the 2D 
network model [10], since it has both x and y-axis location for 
each and every node.

A. Greedy Approach
Greedy algorithms [5], are simple and straightforward. They 
are shortsighted in their approach in the sense that they take 
decisions on the basis of information at hand without worrying 
about the effect these decisions may have in the future. They 
are easy to invent, easy to implement and most of the time quite 
efficient. Many problems cannot be solved correctly by greedy 
approach [6]. Greedy algorithms are used to solve optimization 
problems. Greedy Approach works by making the decision that 
seems most promising at any moment; it never reconsiders this 
decision, whatever situation may arise later. When compared to 
algorithms that guarantee to yield a global optimum solution, 
greedy algorithms have several advantages: They are easier to 
implement, they require much less computing resources, they are 
much faster to execute. Their only disadvantage being that they 
not always reach the global optimum solution.

B. Shadow Fading Method
Shadow fading is a phenomenon that occurs when a mobile moves 
behind an obstruction and experiences a significant reduction 
in signal power. Shadow fading occurs when an obstacle gets 
positioned between the wireless device and the signal transmitter. 
This interference causes significant reduction in signal strength 
because the wave is shadowed or blocked by the obstacle. The hop 
distances to a broadcast source in a planar sensor network depends 
on the positions of the sensors as well as their transmission and 
sensing range patterns.

C. Single Hop Distance
In the shadow fading method the single hop distance is estimated 
based upon the communication range of the sensor nodes present 
in that particular network. In the shadow fading method the node 
searches for the nearest nodes and also the other nodes, which are 
being present next to it within that sensor network. In this single 
hop distance the first hop distance is estimated followed by the 
intermediate hop distance and also the last hop distance. These 
distances are estimated based upon the location of those nodes 
in that sensor network.  

D. Multi Hop Distance
In the shadow fading method the multi hop distance [8,13], is also 
estimated based upon the communication range of the sensor nodes 
present in that particular network. In the shadow fading method 
the node searches for the nearest nodes and also the other nodes, 
which are being present next to it within that sensor network. In 
this multi hop distance the first hop distance is estimated followed 
by the last hop distance. 

III. System Simulation

A. Simulation Environment
In the simulation process the wireless channel is being used as 
the channel type. For the propagation type the two-ray ground 
propagation is being used. The wireless physical network interface 
type is being used as the network interface type. To identify the 
underlying interface the MAC type used is 802.11. The MAC uses 
RTS/CTS/DATA/ACK pattern for all unicast pkts and DATA for 
broadcast pkts. The maximum number of packets to be present in 
the interface queue length is being taken as 10000. The number 
of nodes that are being included in the simulation ranges up to 
15 nodes. The routing protocol used is AODV. The dimension of 
the topography taken is 1000 x 1000.

IV. Performance Evaluation
From the simulations, which have been carried out, it has been 
inferred that the shadow fading method holds good for multihop 
distance estimation and the greedy approach holds good for single 
hop distance estimation. The figs. (graphs) shown below give the 
results. For evaluating the performance the following parameters 
are being taken into consideration. They are:

Throughput1. 
Packet delay2. 
Packet loss   3. 

Fig. 3: Comparison Graph for the Throughput in Single and Multi 
hop Sensor in Both the Greedy Approach and Shadow Fading  
Method

In fig. 3, the throughput calculation [14], the graph shows that the 
greedy approach holds good for multi hop distance estimation and 
for the single hop distance estimation the shadow fading method 
holds good.
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Fig. 4: Comparison Graph for the Packet Delay in Single and 
Multi-Hop Sensor in Both the Greedy Approach and Shadow 
Fading Method

In fig. 4, the packet delay calculation the single hop distance 
estimation holds good for both the greed approach and the shadow 
fading method. In case of the multihop distance estimation the 
shadow fading method holds good.

Fig. 5: Comparison Graph for the Packet Loss in Single and Multi 
hop Sensor in Both the Greedy Approach and Shadow Fading 
Method

In fig. 5, the packet loss comparison graph greedy approach 
and shadow fading method holds good for single hop distance 
estimation. In case of the multihop distance estimation the shadow 
fading method performs good.

V. Conclusion 
The greedy method is used for calculating the hop distance. In 
the single hop distance the rate of end-to-end delay decreases as 
the time decreases. The rate of throughput and packet delivery 

gets increased as the time gets increased. In the multihop distance 
there exists some packet loss both in the greedy and shadow fading 
method. In the throughput calculation, the graph shows that the 
greedy approach holds good for multi hop distance estimation 
and for the single hop distance estimation the shadow fading 
method holds good. 
In the packet delay calculation the single hop distance estimation 
holds good for both the greedy approach and the shadow fading 
method. In case of the multihop distance estimation the shadow 
fading method holds good. In the packet loss comparison graph 
greedy approach and shadow fading method holds good for 
single hop distance estimation. In case of the multihop distance 
estimation the shadow fading method performs good. 
In the future enhancement the performance of the shadow paging 
method has to be increased so that the message transmission can 
be done perfectly and hence can achieve better performance. 
The packet loss and the packet delay factors have to be also 
reduced.

VI. Acknowledgment
This work was supported and encouraged by the academic 
staff of Department of Information Technology, Syed Ammal 
Engineering College – Tamilnadu, India. The authors thank the 
anonymous reviewers for their helpful comments which improved 
the presentation of this paper.

References
[1] Serdar Vural, Eylem Ekici,“On Multihop Distances in 

Wireless Sensor Networks with Random Node Locations”, 
IEEE Transactions on Mobile Computing, Vol. 9, No. 4, 
2010.

[2] Thomas P. Yunck,“A Technique To Identify Nearest 
Neighbors”, IEEE Transactions on Systems, Man, and 
Cybernetics, 1976.

[3] Christopher Rose,“Mean Internodal Distance In Regular 
And Random Multihop Networks”, IEEE Transactions on 
Communications, Vol. 40, No. 8, 1992.

[4] A. Savvides, C. C. Han, M. Srivastava,“Dynamic Fine-
Grained Localization In Ad-Hoc Networks of Sensors”, 
Proceedings of ACM MOBICOM 2001, pp. 166–179, 
2001.

[5] Amina AlRustamani, Branimir R. Vojcic,“A New Approach 
To Greedy Multiuser Detection”, IEEE Transactions on 
Communications, Vol. 50, No. 8, 2002.

[6] D. Niculescu, B. Nath,“DV Based Positioning In Ad-Hoc 
Networks”, Telecomm. Systems, Vol. 22, No. 1-4, pp. 267-
280, 2003.

[7] Dragos¸ Niculescu, Badri Nath,“Ad-Hoc Positioning System 
(APS) Using AOA”, IEEE INFOCOM 2003.

[8] C. Bettstetter, J. Eberspa¨cher,“Hop Distances And 
Flooding In Wireless Multihop Networks With Randomized 
Beamforming”, Proc. IEEE Vehicular Technology Conf.
(VTC ’03) Spring, pp. 2286-2290, April 2003.

[9] S. Vural, E. Ekici,“Wave Addressing For Dense Sensor 
Networks”, Proc. Second Int’l Workshop Sensor and Actor 
Network Protocols and Applications (SANPA ’04), pp. 56-6, 
2004.

[10] Loukas Lazos, Radha Poovendran, Srdjan  Capkun,“Rope: 
Robust Position Estimation In Wireless Sensor Networks”, 
Fourth International Symposium on Information Processing 
in Sensor Networks, 2005.



IJECT Vol. 3, IssuE 1, Jan. - MarCh 2012ISSN : 2230-7109 (Online)  |  ISSN : 2230-9543 (Print)

w w w . i j e c t . o r g  InternatIonal Journal of electronIcs & communIcatIon technology  241

[11] E. Ekici, J. Mcnair, D. Al Abri,“A Probabilistic  Approach To 
Location Verification In Wireless Sensor Networks”, Proc. 
IEEE Int’l Conf. Comm. (ICC ’06), pp. 3485-3490, June 
2006.

[12] Di Ma, Meng Joo Er, Bang Wang, Lim, H.B.,“A Novel 
Approach Towards Source-To-Destination Distance 
Estimation In Wireless Sensor Networks”, 5th International 
Conference on Intelligent Sensors, Sensor Networks and 
Information Processing (ISSNIP), 2009.

[13] Golnaz Farhadi, Norman C. Beaulieu,“On The Ergodic 
Capacity Of Multi- Hop Wireless Relaying Systems”,IEEE 
Transactions on Wireless Communications, Vol. 8, No. 5, 
May 2009

[14] Jia-Chun Kuo, Wanjiun Liao, Ting-Chao Hou,“Impact Of 
Node Density On Throughput And Delay Scaling In Multi-
Hop Wireless Networks”, IEEE Transactions On Wireless 
Communications, Vol. 8, No. 10, 2009.

G. Karthiga received the B.Tech 
degree in Information technology from 
Syed Ammal Engineering College, 
Ramanathapuram, Tamilnadu, India 
in 2009 and  Received M.TECH 
degree in Software engineering from 
the Department of computer science 
and engineering, Karunya University, 
Coimbatore, Tamil Nadu, India in 
2011, Currently working as a lecturer 
in department of Information Technology 

in Syed ammal engineering college, Ramnathapuram, Tamil Nadu, 
India. Her research interests include security, cryptography, 
wireless communications and networking.

S.Ramya received the B.Tech degree 
in Information technology from 
Syed Ammal Engineering College, 
Ramanathapuram, Tamilnadu, India in 
2008 and  Received M.TECH degree 
in Information Technology from the 
Department of Information Technology, 
Kalasalingam University, Krishnankovil, 
Tamil Nadu, India in 2011, Currently 
working as a lecturer in department of 

Information Technology in Syed Ammal 
Engineering College, Ramnathapuram, Tamil Nadu, India. Her 
research interests include image processing and networking.

K.Rajesh received the B.E degree in 
Computer science and engineering from 
Francis Xavier Engineering College, 
Tirunelveli, Tamilnadu, India in 2009 and  
Received M.TECH degree in Information 
Technology from the Department of 
Information Technology, Francis Xavier 
Engineering College, Tirunelveli, Tamil 
Nadu, India in 2011, Currently working 
as a lecturer in Department of Computer 

Science and Engineering, in Syed Ammal 
Engineering College, Ramnathapuram, Tamil Nadu, India. His 
research interests include Cryptography and networking.


