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Abstract— The popularity of Wireless Sensor Network 

(WSN) has increased tremendously in recent times. WSN has 

the potential to connect the physical world with the virtual 

world by forming a network of sensor nodes. In a sensor 

network the sensor nodes sense the data within their sensing 

range. Each node has limited energy which is used in 

transmitting and receiving the data thus energy preservation 

is most important for the survival of sensor networks for 

longer period time. Many routing protocols in WSN are used 

for the same purpose. In WSN, SPIN is a data centric routing 

protocol which efficiently propagates information among 

sensor nodes in an energy constrained mode. SPIN uses 

metadata negotiation to eliminate the redundant data. In this 

paper we proposed a mechanism to Optimize the SPIN 

Routing Protocol. The main objective of this paper is to use 

the metadata information while advertising, to reduce the 

energy consumption by the nodes in transmitting and 

receiving the data. We have implemented Basic SPIN and 

proposed Optimized SPIN protocols using MATLAB. After 

implementation we found that in Optimized SPIN, the 

number of dead nodes are 50% lesser than the existing SPIN 

protocol. 
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I. INTRODUCTION 

Wireless Sensor Network has recently been extensively 

deployed and researched. In recent time communication has 

played an important role in everybody’s life. If 

communication is without wire, then it is just like a boon for 

everyone. Wireless Sensor Network is a network which 

consists of application based tiny devices known as sensor 

nodes without using wires. All the devices are autonomous 

and are not controlled by human users. Those devices are 

much more constrained in terms of battery life and 

processing power the major elements of WSN are the sensor 

nodes and the base stations. Sensor nodes are the collection 

of small devices with the task of measuring the physical data 

of its surrounding. Base stations are the powerful devices in 

charge of collecting data from the nodes and forwarding 

control information from the users. In fact, they can be 

abstracted as the “sensing cells” and the “brain” of the 

network, respectively. A sensor node has limited 

computational power and its lifetime is based on the lifetime 

of an onboard battery and therefore power consumption is 

always an important consideration. 

The unique feature of sensor network is the 

cooperative effort of sensor nodes. The sensed data by 

sensor nodes is conveyed through the sensor network of 

wireless links by multiple hops and gathered in such a way 

that can be perceived as the interface between sensor 

networks and users. Multiple sensor networks can be 

integrated into a larger network through the Internet or 

direct links. 

WSN is having a characteristic of sending data 

from one sensor node via another by coordinating with each 

other to a base station or sinks, these sinks may be stationary 

or moving while receiving data or waiting for a query 

response. While moving, a sink should continuously update 

its topological position information in the sensor nodes to 

maintain paths. This may require large signalling overhead, 

resulting in excessive energy consumption. 

The basic block diagram of a wireless sensor node 

is presented in Figure 1. This figure is composed of four 

basic components: a sensing unit, a computing unit, a 

communication unit and a power unit. The communication 

part of sensor node uses wireless communication devices, to 

be able to receive and forward data using a wireless link. 

The WSNs are used to monitor physical or 

environmental conditions, such as temperature, sound, 

vibration, pressure, motion or pollutants, at different 

locations. The main applications of WSN are tracking, 

controlling and maintaining. Sensor nodes may be used in 

different area just like medical applications, military areas, 

commercial and industrial applications, home automations, 

real time applications, logistics, outdoor monitoring and 

much more. The list of its applications is endless. 

 
Fig. 1:  Architecture of Wireless Sensor Node 

For a wireless network, the devices operating on 

battery try to pursue the energy efficiency heuristically by 

reducing the energy they consumed, while maintaining 

acceptable performance of certain tasks. However, for multi-

hop routing, which is typical for ad hoc and sensor 

networks, this is not the optimal strategy. In this paper we 

will focus on the energy consumed by the SPIN routing 

protocol and proposed an Optimized SPIN for reducing the 

energy consumed by the nodes. The rest of the paper is 

organized as follows: Section 2 presents related work. In 

Section 3,   we present our system model. Section 4 

elaborates the results and discussions while Section 5 

concludes the paper. 

II. RELATED WORK 

Here we are focusing on Data centric routing protocols. In 

data centric routing the sink sends queries to certain regions 

and waits for data from the sensor nodes which locates in 

the selected region, since data is being requested through 

queries. Attribute based naming is necessary to specify the 

properties of data. The algorithm we are focusing on is SPIN 
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(Sensor Protocol for Information via Negotiation). The 

SPIN family of protocols works upon two basic ideas. 

 First, to operate efficiently and to conserve energy, 

sensor applications need to communicate with each 

other about the data that they already have and the data 

they still need to obtain. Exchanging sensor data may 

be an expensive network operation, but exchanging 

data about sensor data need not be. 

 Second, nodes in a network must monitor and adapt to 

changes in their own energy resources to extend the 

operating lifetime of the system.  

In [6], authors proposed a new technique which 

was working on the problem of data inaccessibility and 

blind forwarding problem. On that basis four protocols were 

defined. Two basic protocols were SPIN-PP and SPIN-BC, 

both of them were handling the above problems with the 

consideration that there will not be any packet loss. Two 

modified versions of above protocols were also defined, that 

were SPIN-EC, an energy conserving version of SPIN-PP 

and other is SPIN-RL, a reliable version of SPIN-BC which 

recovers losses in transmission. SPIN-PP or SPIN-1 is a 

negotiation process which is based upon 3 way hand shaking 

process for point to point, which contains three stages: 

 Data Broadcasting stage 

 Data Requesting stage 

 Data Transmission phase 

SPIN-EC or SPIN-2 is a SPIN-PP with low energy 

threshold, In this approach when a node observes that its 

energy is approaching a low energy threshold it adapts by 

reducing participation (i.e. less participation will provide 

less energy consumption by a node). SPIN-BC is also based 

upon 3-way handshaking protocol for broadcast media, it 

also contains three categories just like SPIN-PP. SPIN-RL is 

a SPIN-BC for lossy networks. In this approach it provides 

reliability in data sending in broadcasting. If any node does 

not receive the data then after a span of time it again 

requests for the same data.  

SPIN-IT: A Data Centric Routing Protocol for 

Image Retrieval has been presented in [7]. In this paper, 

authors proposed a protocol which considers image as data 

and by using spin techniques data received will be chosen as 

optimal sources. Example, Based on robustness or perceived 

longevity of route record. In this route record, each data is 

being Rout-Reply packet header and source closest to the 

requesting node is chosen for data transfer. 

In [8], authors proposed a Modified SPIN for 

Wireless Sensor Networks. Authors suggested that data 

must be circulated towards the sink node. In this protocol a 

new phase is added in existing phases to find distance of 

each sensor node in the network from sink to sensor node 

and vice versa, i.e. the more number of hops in between 

increases the distance between sink and nodes, that phase is 

called distance discovery, i.e. total phases in modified spin 

are: 

 Distance Discovery 

 Negotiation 

 Data Transmission 

Adaptable Protocol for Time Critical Information 

Dissemination via Negotiation in large Scale Wireless 

Sensor Network is proposed in [9]. The authors suggested 

that SPIN can be modified with the property of clustering 

for saving time and energy. It was named as Cluster Based 

SPIN (CBS). The rotation of Cluster head leads to a 

balanced energy consumption of all nodes and hence to a 

larger lifetime of network. Rest of the procedure will be 

performed by cluster heads. 

In [10], 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. 

Authors in [11] 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. As in dynamic cluster head selection the 

cluster heads are chosen randomly i.e. the nodes which were 

used for forwarding the data repeatedly may save their 

energy. 

III. SPIN ROUTING PROTOCOL 

In data-centric protocols, when the source sensors send their 

data to the sink, intermediate sensors can perform some 

form of aggregation on the data originating from multiple 

source sensors and send the aggregated data toward the sink. 

This process can result in energy savings because of less 

transmission required to send the data from the sources to 

the sink. SPIN routing protocol is a routing protocol which 

comes under the category of data centric routing protocols. 

SPIN protocol is a protocol which helps the sensor 

nodes to pass on the information from one to another by 

negotiating with each other. Every node in SPIN negotiates 

with each other for the data to save its energy. SPIN 

protocol uses the concept of metadata. The meta-data 

negotiations are used to eliminate the transmission of 

redundant data throughout the network but one thing which 

is important while sending the metadata that the size of 

metadata must be lesser than the absorption capacity of the 

communication sensor. [12] A family of adaptive protocols 

called SPIN which is designed to address the deficiencies of 

classic flooding by negotiation and resource adaptation. 

SPIN protocol was designed to improve classic flooding 

protocols and overcome the problems they may cause, for 

example implosion and overlap. The SPIN protocols are 

resource aware and resource adaptive. The sensors running 
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the SPIN protocols are able to compute the energy 

consumption required to send, receive and compute data 

over the network. Thus, they can make informed decisions 

for efficient use of their own resources.  

The SPIN protocols are based on two key 

mechanisms namely negotiation and resource adaptation 

[14]. SPIN enables the sensors to negotiate with each other 

before any data dissemination can occur in order to avoid 

discrepancies and redundant information in the network.  

Sensor nodes usually generate significant 

redundant data. So, to reduce the number of transmission, 

similar packets from multiple nodes can be aggregated. Data 

aggregation is the combination of data from different 

sources according to a certain aggregation function. 

 
(a) Node B responds by sending a request to Node A (b): 

After receiving the requested data (c): Node B then sends 

out advertisements to its neighbours (d): Who in turn send 

requests back to B (e–f)? 

Fig. 2:  Working of SPIN protocol 

SPIN has three types of messages i.e. ADV, REQ 

and DATA. Before transmitting the DATA message, the 

sensor nodes broadcasts an ADV packet containing a 

descriptor i.e. Meta data as shown in figure 2. If a neighbour 

is interested in the data, it sends a REQ packet to the 

originator for the DATA and DATA is sent to its neighbour 

without considering the type of data or what kind of data is 

required. By repeating the same the interested sensor nodes 

in the entire sensor network gets a copy of DATA [19]. 

The main working of SPIN routing protocol is 

based on the negotiation in sending the information from 

one node to another. Each node tries to preserve its energy 

and negotiate with another so that other can consume its 

energy and it can increase its life time. As figure 2 describes 

that the initiator node sends an ADV packet to each of its 

neighbour nodes, if any of them responds by sending a REQ 

packet, it then send the DATA packet to the requester node. 

This procedure is repeated till the information moves from 

sender node to receiver node or to base station or sink. 

IV. PROPOSED WORK 

As we have studied in Basic SPIN methodology, it uses the 

concept of metadata. 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, but what if only a part of data is required to the 

requester node. In the above case that node has to use its 

high energy for receiving the DATA, but if the portioned 

data is sent to the requester node then the total amount of 

energy consumed will be less than that of previous one.  

 
(a) Node A sends Advertise Packet (ADV) to B. (b) Node B 

sends Request Packet (REQ) to A. (c) Node A sends 

complete Data Packet (DATA) to B. 

Fig. 3:  Packet Transfer in Basic SPIN Protocol 

Figure 3, shows that in Basic SPIN sender node 

sends complete data packet to the requester node 

irrespective of its need. If only a part of data is required by 

the requested node then sender may send a portion of data 

which will reduce the energy consumption of sender and 

receiver nodes by 1/10 part (approximately). 

 
(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. 4:  Packet Transfer in Optimized SPIN Protocol 

Figure 4, shows that if a node (say B) needs only a 

part of data (say 2 & 5), it can send the request for that 

particular data only and can receive only the requested part 

of data. If we send the data on the basis of Basic SPIN 

(Figure 3) then full data packet has to be send to requester 

node. After receiving complete data, receiver node will 

accept only the needed data and rest it will discard, which 

will consume more energy in sending and receiving 

respectively but if we develop such a methodology in which 

only selective data will be sent to the requester node, then it 

will obviously reduce the energy consumed by sender and 

receiver both. 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 may lead to less dead nodes and survivability of the 

sensor network will be increased. 

V. RESULTS AND DISCUSSION 

The purposed Optimized SPIN and existing Basic SPIN 

have been implemented using MATLAB. The goal of the 

implementation is to demonstrate the advantages of 

Optimized SPIN over Basic SPIN. 

Assumptions for the implementation: 

1) Sensor Network has 100 nodes, which are randomly 

deployed over the field. 
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2) Sink is assumed in centre of the field. 

3) Initial energy of each sensor node is assumed as 0.5 

units. 

4) The energy dissipated of a node in Advertising is 

assumed as EAD=0.00005 for both Existing Basic 

SPIN and Optimized SPIN. 

5) The energy dissipated of a node in transmitting the 

data is assumed as: 

 In Basic SPIN:  EAD=0.00000005. 

 In Optimized SPIN:  EAD=0.0000000005. 

6) The energy dissipated of a node in receiving the data is 

assumed as: 

 In existing SPIN:  ERX=0.00005. 

 In Optimized SPIN:  ERX=0.000005. 

In Optimized SPIN Energy consumption is 10 

times lesser than that of Existing Basic SPIN because in 

Optimized SPIN we are going to send a part of data that is 

requested by the sensor node. 

After taking these assumptions we have 

implemented both Basic SPIN and Optimized SPIN. The 

goal of this implementation is just to show, how Optimized 

SPIN reduces the number of dead nodes in the field after the 

whole transmission. Figure 5, shows that, in existing Basic 

SPIN when we work on 100 nodes after the whole 

transmission no of dead nodes lies in between the range of 

40-50 but in   Figure 6, proposed Optimized SPIN shows 

that, after working on the same number of nodes when the 

transmission ends the total number of dead nodes got 

reduced up to 50%. So this implementation shows that in 

Optimized SPIN sensor network will survive more than the 

Basic SPIN. 

 
Fig. 5: Existing Basic SPIN, No of dead nodes: 49 

 

Fig. 6: Optimized SPIN, No of dead nodes: 26 

Figure 7, shows that, as the number of simulation 

runs increases the number of dead nodes in existing Basic 

SPIN lies in between the range 40-60, but for the same 

number of simulation runs the number of dead nodes in the 

network lies in between the range of 20-40, which is 

approximately just half of Basic SPIN. 

 
Fig. 7: Comparison Graph in between Basic SPIN and 

Optimized SPIN 

VI. CONCLUSION 

In this paper, we have implemented our proposed protocol 

in MATLAB. One major advantage of this protocol is its 

simplicity. Each node needs only specified information in 

the whole data so why to waste energy in sending and 

receiving unwanted data. By the implementation result of 

Basic SPIN and Optimized SPIN it can be concluded that 

Optimized SPIN becomes more energy efficient in 

comparison to existing SPIN. It also reduces the redundant 

data packet due to the metadata negotiation. By using 

Optimized SPIN dead nodes are approx 50% lesser than 

Basic SPIN, so the network will survive more Optimized 

SPIN. 
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