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Abstract
Wireless Sensor Network (WSN) consists of large number of 
sensor node deployed in an ad-hoc manner. Communication takes 
place between the source node and sink node with the help of some 
intermediate node. Various routing protocols have been proposed 
for the purpose of data transmission. SPIN (Sensor Protocol for 
Information via Negotiation) is a data centric routing protocol 
used in WSN which efficiently transmits information between 
sensor nodes in an energy constrained mode. This paper proposes 
a modified version of Optimized SPIN named as Location Based 
Optimized SPIN. The main objective of this protocol is to use the 
location information for advertising and sending data to the sink. 
This reduces the energy consumption of the nodes in transmitting 
and receiving the data. Implementation of Basic SPIN, Optimized 
SPIN and proposed Location Based Optimized SPIN protocols 
will be done using MATLAB.
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I. Introduction
Data centric protocols are query based and they depend on the 
naming of the required data, thus it eliminates much out of work 
transmissions [1]. The BS sends queries to a certain area for 
information and waits for reply from the nodes of that particular 
area. Since information is requested through queries, attribute 
based naming is essential to specify the properties of the data. 
Depending on the query, sensors gather a particular data from the 
area of interest and this particular information is only required to 
transmit to the BS and thus reducing the number of transmissions. 
SPIN was the first data centric protocol. Data centric protocols 
are very important type of protocol. Data aggregation is key Data 
centric data [2] coming from different sources and eliminating 
redundancy but also minimizing the total no. of transmission 
involved.
Data Centric routing is used to control the redundancy of data , it 
happens because sensor node does not have global identification 
number which specify them distinctively, so the data is transmitted 
to each node with significant redundancy. In data centric routing, 
the sink request for data by sending the query so the nearest sensor 
node transmits the data selected understand from the query.
There are two mechanisms used to transmit the data without using 
routing algorithms and topology maintenance [3-4].

A. Flooding
Sensor node transmits the data to its entire neighbours till the 
packet reach the destination. Its advantage is easy to execute. 
Following are some of the limits related with Flooding.

Implosion: This is caused by duplicated messages sent to the 1. 
same neighbour node.
Overlap problem: The same event may be sensed by more 2. 
than one node due to overlapping regions of coverage. This 
results in their neighbours receiving duplicate reports of the 
same event. 
Resource blindness: The flooding protocol does not consider 3. 
the available energy at the nodes and results in many redundant 

transmissions. That’s why, it reduces the network lifetime.

B. Gossiping
In Gossiping packet is send to the randomly selected neighbour 
which selects another random neighbour to forward the data and 
so on. Its advantage is that it avoids implosion. However, this 
causes delay in propagation of data among nodes.

II. Related Work 
Authors in [5] discussed the existing protocols SPIN, SPIN-1 and 
Modified SPIN. They proposed a new protocol named EEM-SPIN 
after facing some problems in Modified SPIN. The problem in 
M-SPIN was that while sending the data only in the direction 
toward sink, there is the possibility that some of the nodes may 
be used several times for sending the data, so those nodes may 
lead to dead nodes due to low energy. So resolving this problem 
author proposed a new protocol which is an enhanced version of 
M-SPIN. They introduced the concept of clusters and dynamic 
cluster head selection in M-SPIN to reduce the problem faced.
In [6], authors proposed a new algorithm for SPIN named as 
Modified SPIN (M-SPIN). In this, only the nodes which are nearer 
to sink node send REQ packets in response to ADV packet from 
the source node. A new phase known as distance discovery phase 
is added to find the distance of each sensor node in the network 
from sink node and vice versa. Distance is measured in terms 
of hop count i.e. the more number of hops in path increases the 
distance between sink and sensor nodes. There are three different 
phases in M-SPIN named as Distance Discovery, Negotiation and 
Data Transmission.
Performance of four different SPIN protocols are analyzed and 
compared by the authors in [7]. For appoint-to-point network 
SPIN-PP and SPIN-EC are optimized and for a broadcast network 
SPIN-BC and SPIN-RL are optimized. SPIN-PP and SPIN-BC 
are based upon the process of 3 way handshaking. Three stages 
in the process are data broadcasting, data requesting and data 
transmission phase. SPIN-EC is an energy conservation version of 
SPIN-PP. In this, a node reduces its participation when it achieved 
low energy threshold value. SPIN-RL is reliable version of SPIN-
BC in which reliability is achieved by resending the request of 
not received data in a particular time.
In [8], authors compared the energy consumption used by LEACH 
and SPIN routing protocols. They used 50 nodes and simulated 
for 2 min and concluded that spin fares much better than the 
LEACH protocol in terms of energy consumption. In SPIN and 
LEACH protocols the LEACH protocol has limited amount of 
energy but it has more energy consumption as compared to SPIN 
just because of cluster head selection (CHs) and the other reason 
of consuming more energy is it follows 4 steps to transmit the data 
which are Advertisement phase, Cluster setup phase, Schedule 
creation phase and Data transmission phase. In all the phases the 
most energy consumes in the rotation of cluster heads as it changes 
randomly its role of cluster head. But in SPIN there is no concept 
of cluster heads so energy is being saved. SPIN protocol uses the 
concept of metadata with negotiation i.e. number of dead nodes 
in SPIN is comparatively less than in LEACH.
In [9], authors proposed a mechanism to optimize the SPIN Routing 
Protocol. This will reduce the energy consumption by sending only 
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the interested portion of data to the destination.  This protocol is 
implemented in MATLAB and results shows that Optimized SPIN 
becomes more energy efficient in comparison to existing SPIN. 
In Optimized SPIN dead nodes are approx 50% lesser than Basic 
SPIN. The network will survive more in Optimized SPIN.
Authors in [10] proposed a routing protocol that supports image 
retrieval known as SPIN-IT. In this paper, an image is considered 
as data and by using techniques of SPIN data received will be 
chosen as optimal sources. Results showed that SPIN-IT is more 
efficient when the arrival of new data at each node is greater than 
the arrival of new requests for data in each node.

III. Spin Routing Protocol
The SPIN family of protocols rests upon two basic ideas. First, to 
operate efficiently and to conserve energy, sensor applications have 
to communicate with each other about data that they already have 
and the data they still need to acquire. Exchanging the sensor data 
may be an costly network operation, but exchanging data about 
sensor data need not be. The nodes in a network must monitor 
and adapt to changes in their own energy resources to extend the 
operating lifetime of the system.

A. Basic SPIN
SPIN (Sensor Protocol for Information via Negotiation) is a data 
centric protocol. Nodes use the meta-data information. Nodes 
negotiate through a set of protocols to request the data they do 
not possess. SPIN use three types of messages:

ADV message: To advertise the Meta data.1. 
REQ message: Request for the specific data.2. 
DATA message: Carry actual data.3. 

When a node obtains new data, it broadcasts an ADV message to 
all of its neighbours with the meta-data describing the new data. 
Nodes that have received the ADV message check the meta-data 
to see if it already has the data. Otherwise, it sends a REQ message 
to the sender of the ADV message requesting the data. The sender 
responds with a DATA message containing the requested data and 
the protocol terminates [11-12]. The working of SPIN protocol 
is shown in fig. 1.

Fig. 1: 

(a). Node A sends ADV message to Node B. 
(b). Node B requesting for a data.
(c). Node B receiving the requested data.
(d). Node B then sends out ADV to its neighbors. 
(e). Who in turn send requests back to Node B.
(f). Node B sends data to requested nodes.
Fig 1:  Working of SPIN protocol

SPIN protocol was designed to improve classic flooding protocols 
and overcome the problems they may cause, for example implosion 
and overlap [13]. The sensors running the SPIN protocols are able 
to compute the energy consumption required to send, receive and 
compute data over the network. Hence, they can make informed 
decisions for efficient use of their own resources. The transfer of 
packets in Basic SPIN is shown in fig. 2.

(a). Node A sends Advertisement Packet to B.
(b). Node B sends Request Packet to A.
(c). Node A sends complete Data Packet to B.
Fig. 2:  Packet Transfer in Basic SPIN Protocol

Any of the nodes, who want to send its data will first, advertises 
its ADV packet then request packet REQ is being sent by the 
interested nodes who wants to receive the data. After that DATA 
packet is sent by the initiator node and then the receiver node 
accepts that data according to the need, rest of it will be discarded, 
i.e. the receiver node dissipated its energy in receiving the data 
and discarding the useless data which causes high amount of 
energy loss. To overcome this problem, Optimized SPIN was 
proposed.

B. Optimized SPIN
In Optimized SPIN, the energy is saved by reducing the amount 
of data to be transferred. After receiving the advertisement 
message from the sensor node, the requestor node only sends 
REQ message for the particular data of its need [9]. The packet 
transfer in Optimized SPIN is shown in fig. 3. In this if a node B 
doesn’t need the whole data it sends a REQ message only for a 
part of needed data (say 2 & 5) to node A and can receive only the 
requested part of data. By using this method the energy dissipated 
by a node that is sending DATA packet will be reduced as well 
as the receiver node who is accepting the DATA packet will also 
use less amount of energy in receiving the data packet. That leads 
to less dead nodes and survivability of the sensor network will 
be increased.
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(a). Node A Advertise Packet (ADV) having Meta-Data to B.
(b). Node B sends Request Packet (REQ) having selected data 
request (2 & 5) to A.
(c). Node A sends only requested data (2 & 5) in Data Packet 
DATA to B.
Fig. 3: Packet Transfer in Optimized SPIN Protocol

IV. Proposed Protocol (Location Based Optimized 
SPIN)
This paper proposes a new algorithm named as Location Based 
Optimized SPIN algorithm. This protocol avoids the use of 
flooding of the data in all the directions. In order to achieve an 
energy efficient protocol, use of location scheme is the best and 
simple technique. By using location information in sensor network 
every node knows its own position as well as its neighboring node’s 
position. When a node has some data to advertise, it will advertise 
data only in the direction of sink node by knowing its position. 
There are various methods available to identify the location of the 
nodes such as GPS, received radio signal strength. GPS (Global 
Positioning System) can be used to get the location information 
directly through satellite. The distance between the neighboring 
nodes can be estimated on the basis of incoming signal strengths 
and by exchanging such information between neighbors, relative 
coordinates of the neighboring nodes can be obtained.
Location Based Optimized SPIN uses the location information 
of destination to transmit the data only in the certain direction in 
which the destination node is situated. By using this method the 
energy dissipated by a node in sending the DATA packet in all 
directions will be reduced. That may lead to less dead nodes and 
survivability of the sensor network will be increased. In Basic and 
Optimized SPIN the sensor node flood the data in all the directions 
without knowing the exact location of the sink node as shown in 
fig. 4. Therefore, more energy is used in data transfer process.

Fig. 4: Data Sending in Basic and Optimized SPIN

In the Location Based Optimized SPIN, the location of sink node 
is known to the sensor node and it sends data only towards the 
sink location as shown in Figure 5. This will consume less energy 
of nodes.

Fig. 5: Data Sending using Location Based Optimized SPIN

V. Results and Discussions

A. Simulation Parameters
The proposed Location Based Optimized SPIN, Optimized SPIN 
and Basic SPIN have been implemented using MATLAB. The 
goal of the implementation is to demonstrate the advantages of 
Location Based Optimized SPIN over Optimized SPIN and Basic 
SPIN. Table 1 shows the list of simulation parameters.

Table 1: Simulation Parameters

Parameters Values
Number of Sensor 
Nodes 100

Sink (100,100)
Initial Energy 0.5 units
Platform MATLAB 2009
Operating System Windows 7

By using these parameters all the three algorithms are implemented. 
The goal of this implementation is just to show, how Location 
Based Optimized SPIN reduces the number of dead nodes in the 
field after transmission is completed. 
Figure 6, shows that, in Basic SPIN the no of dead nodes are 
44. While working in same environment fig. 7, shows that, in 
Optimized SPIN the no of dead nodes are 29 after the completion 
of transmission. Fig. 8 shows that using Location Based Optimized 
SPIN the amount of dead nodes is reduced to 21. So this 
implementation shows that in Location Based Optimized SPIN 
sensor network will survive more than the Optimized SPIN.
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Fig. 6: Existing Basic SPIN, No of dead nodes: 43

Fig 7: Optimized SPIN, No of dead nodes: 27

Fig. 8: Location Based Optimized SPIN, No of dead nodes: 23

B. Simulation Results
Simulation results on the basis of dead nodes, average balance 
energy and end to end delay are shown below with the help of graphs. 
In Location Based SPIN, the use of location information replaces 
the need of flooding which directly affects the energy efficiency 
of the network. Simulation results are observed on the basis of 10 
different simulation runs after the random deployment of sensor 
nodes.  Numbers of Dead Nodes in all the three simulated schemes 
Basic SPIN, Optimized SPIN and Location Based Optimized SPIN 
Schemes are shown in Figure 9. Figure shows that simulation runs 
in Basic SPIN lies between the range of 40-55, in Optimized SPIN 
range is reduced to 25-35 and for the same number of simulation 
runs the number of dead nodes lies between the range of 18-26. It 
is observed that Number of Dead Nodes are more in Basic SPIN 
and Optimized SPIN. As Location Based Optimized SPIN is a 
modified and improved version of Optimized SPIN, it has less 
number of Dead Nodes hence the network survivability is more 
in Location Based Optimized SPIN.

Fig. 9: Comparison Graph on the Basis of Dead Nodes

The comparison graph showing Basic SPIN, Optimized SPIN 
and Location Based Optimized SPIN on the basis of an Average 
Balance Energy of Nodes is shown in fig. 10. This result analysis 
is similar to the comparison on the basis of dead nodes. A result 
shows that in Location Based Optimized SPIN Average Balance 
Energy of the Nodes is more as compared to the Average Balance 
Energy of Nodes in Basic SPIN and Optimized SPIN.

Fig. 10: Comparison Graph on the Basis of Average Balance 
Energy

Fig. 11 shows that in Location Based Optimized Spin the average 
end to end delay is decreased in comparison to Optimized Spin 
i.e. the delay in sending the number of bits transmitted per second 
in Location Based Optimized Spin are lesser than the delay in 
sending the number of bits transmitted per second in Optimized 
Spin in different simulation runs.
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Fig. 11: Comparison Graph on the Basis of End to End Delay

VI. Conclusion
This paper works on the energy efficiency in wireless sensor 
network by implementing proposed protocol Location Based 
Optimized SPIN in MATLAB environment. In SPIN protocol, 
source node advertises ADV packet to its neighbors, interested 
neighbor node makes request using REQ packet for the data which 
is advertised. Source transmits data to its neighbor nodes. In Basic 
SPIN and Optimized SPIN, data is transmitted with the process 
known as flooding but in Location Based Optimized SPIN, the 
concept of flooding is removed and data is transmitted by using 
the location information of the destination node. It saves the 
energy of nodes used in transmitting data in all the directions 
and hence, increase the lifetime of the network. The results show 
that end to end delay in location based optimized SPIN is lesser in 
comparison to Basic SPIN. The implementation results show that 
Location Based Optimized SPIN becomes more energy efficient 
in comparison to both Basic SPIN and Optimized SPIN.

References
[1] G. Nivetha,“Energy optimization routing techniques in 

Wireless Sensor Networks”, International Journal of 
Advanced Research in Computer Science and Software 
Engineering, Vol. 2, Issue 7, July 2012.

[2] Shio Kumar Singh, M P Singh, D K Singh,“Routing protocols 
in Wireless Sensor Networks - A Survey”, International 
Journal of Computer Science and Engineering Survey, Vol. 
1, Issue 2, pp. 63-83, November 2010.

[3] Rama Sundari Battula, O. S. Khanna,“Geographic Routing 
Protocols for Wireless Sensor Networks: A Review”, 
International Journal of Engineering and Innovative 
Technology (IJEIT), Vol. 2, Issue 12, June 2013

[4] Gayatri Prajapati, Palak Parmar,“A Survey on Routing 
Protocols of Location Aware and Data Centric Routing 
Protocols in Wireless Sensor Network”, International Journal 
of Science and Research (IJSR), Vol. 2, Issue 1, January 
2013.

[5] Mohammed Omari, Noura Tiouririne, and Djamila 
Dahmani,“Simulation of the TEEN and the SPIN Protocols 
in a Wireless Sensor Network Environment”, Cyber Journals: 
Multidisciplinary Journals in Science and Technology, 
Journal of Selected Areas in Telecommunications (JSAT), 
pp. 9-15, October 2012.

[6] Zeenat Rehna, Sarbani Roy, Nandini Mukherjee,“A Modified 
SPIN for Wireless Sensor Network”, Third International 
Conference on Communication Systems and Networks 
(COMSNETS), Vol. 4, pp. 1-4, January 2011.

[7] Joanna Kulik, Wendi Rabiner, Hari Balkrishnan, “Negotiation-
Based Protocols for Disseminating Information in Wireless 
Sensor Networks”, Wireless Networks, Vol. 8, pp. 169-185, 
2002.

[8] Geetu, Sonia Juneja,“Performance Analysis of SPIN and 
LEACH Routing Protocol in WSN”, International Journal 
of Computational Engineering Research, Vol. 2, Issue 5, 
September, 2012, pp. 1179-1185.

[9] Neha Khurana, Avadhesh Verma, Jitender Grover, “Optimized 
SPIN in Wireless Sensor Network”, presented in IEEE 
International Conference on Human Computer Interactions 
(ICHCI’13), August 2013.

[10] Edward Woodrow, Wendi Heinzelman,“SPIN-IT A Data 
Centric Routing Protocol for Image Retrieval in Wireless 
Networks”, International Conference on Image Processing, 
pp. 913-916, Vol. 3, 2002.

[11] Joanna Kulik, Wendi Rabiner, Hari Balkrishnan, “Adaptive 
Protocols for Information Dissemination in Wireless 
Networks”, Kluwer Academic Publishers, Manufactured in 
The Netherlands, Vol. 8, pp. 169-185, 2002.

[12] Robin Singh Bhadoria, Deka Ganesh Chandra,  “Competent 
Routing protocol in Wireless Sensor Networks”, 2nd IEEE 
International Conference on Parallel, Distributed and Grid 
Computing, pp. 33-37, December 2012.

[13] K. Karthikeyan, M.Kavitha,“Comparative Analysis of Data 
Centric Routing Protocols for Wireless Sensor Networks”, 
International Journal of Scientific and Research Publications, 
Vol. 3, Issue 1, January 2013.

Anu Tanwar, M. Tech.(2nd Year ) 
Computer Science & Engineering 
Panipat Institute of Engineering & 
Technology (PIET) Patti Kalyana, 
Samalkha, Panipat, Haryana, India.


