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ABSTRACT - In the process of delineation and the growth of wireless sensor networks 

(WSN) the energy accrual plays a significant role in which the nodes present in the WSN 

are energized by batteries. The glimpse of this paper is to save the energy consumption of 

the nodes and to reduce the energy consumption in a larger extent by using the data 

accrual technique along with the Multi input multi output method instead of using Single 

input single output method. The counterfeit results outweighed the latermethod and thus, 

provided better energy saving results whereasthe former method along with the data 

accrual enhanced the overall energy consumption of the nodes. 
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1. INTRODUCTION 

 

The WSN - Wireless Sensor Network elongatesthe ability to interrogate, grill and restrain the 

real world with boundlesscapabilities and it includes the detection of other nodes and can 

communicate with other nodes in the network. Probably, the sensor nodes are powered and 

energy potent which demands the prolongation of lifetime for WSN’s. In recent times, it has 

been noted that, a concocttransmitter wire concurrence has been initiated to maintain the 

energy and power of the nodes present in Wireless sensor networks reckoned upon channel 

conditions and transmission segregation. Numerous aspects like channel or medium fading, 

obstructionaresignificantly attracted for the long distance communication of WSN’s available 

in the transmission signals and radio abnormality. To improvise the effect of the wireless 

channel fading, multiple-input-multiple-output (MIMO) plot is maintained for wireless sensor 

network [1] [2]. 

Data accrual is identified as aformaltechniquein limiting the number of transmissionsfor 

incorporating thedata to reduce energy utilization [3].  In collaboration with WSN, Mutual 

MIMO is framed which is one of the MIMO methods. Under an identical piece of mistake 

rate and prolongated prerequisites, the multipleusing of multiple-inputmultiple-output 

(MIMO) procedure in a wireless network which has less communicate power rather than 

single-input-single-output (SISO) [4]. The energy output of favorable transmission under 

space-time block code (STBC) is interrogated in [5]. The power redundancy, the sensor, the 

calculation and the ratio unit are energized in a sensor node.  

Wireless handsets probably imbibe with a substantial battery energy where the Sensor node 

portrays thereliability lifetime.  An energy potent concurrence technique is necessary so that 

utilization of energy should be restrained when fulfilling given output and postpone 
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necessities. Therefore, in this paper, energy-proficient transmission strategies for prolonging 

lifetime and for postpone decrease of wireless sensor network’s energy are inspected. 

 

2. WSN TOPOLOGY 

 

The topology of the WSN is shown in the following figure 1. Normal nodes are the data 

collection points that transmits data and information to sink nodes bymultiple hoping and 

forwarding techniques. For example, we consider a wireless sensor network with an area of 

(L x L), there are various significant nodes and sink nodes placed at the mid of the network. 

Here , all the nodes are isomorphic, with routing, sending and receiving the data. Therefore , 

any two nodes can communicate with single hop- or multi-hop. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Topology of a wireless sensor network 

 

When the first dead node appears due to less energy in the network then it is known as the 

interval or time in the Network lifetime. When a node transmit data from a normal node to 

sink node, then it is known to be as Energy Consumption.  

 

3. PROPOSED METHOD 

 

3.1.DATA ACCRUAL WITH MUTUAL TRANSMISION 

The major defect of WSN is about prolongation of the lifetime of the nodes present in them. 

Having it in the mind, the delineation of the WSN is formulated to reduce the overall 

obtaining of the energy in individual nodes and therefore in this paper a novel strategy to 

decrease the overall energy consumption of multiple nodes  available in the network is 

addressed.  

Systematically, in WSN, data comprised from various neighbor sensors or nodes must be 

communicated to mid-term processor placed in some remote place. In the process, the distant 

processor is far away and the data will be formerly sent to hand-off node, at that time point 

multi-hop based routing will be formulated to advance the information to the final objective. 

Within the nearby sensors, if the far away distance is Dm meter, then the actual is distance D 

fir communication to occur in between the nodes or sensors as shown in the figure 2. 
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Figure 2: Wireless transmission for long distance 

 

The mutual data exchange technique within the local sensors are spontaneously transmitted to 

a remote unknown network priorly the process of mutual transmission by the nodes are taken 

placed. The following transmission step is based on data accrual and mutual MIMO, 

 

1. Local communication among local sensors 

Here, the local sensor exchanges intermittently their information with the other intra 

clusters of nodes within the local network to forward for the long distance communication 

which has to be taken to the next step.Therefore, the data or the informationto be 

transmitted is compressed in size to decrease the energy consumption in the long distance 

communication and distributed to the mutual data with the individual sensors. 

2.  Long distance communication between remote networks 

After the local communication and compression of the data using Alamouti space time 

block coding schemes, the long distance communication is formulated.Alamouti space 

block scheme is a complex space-time diversity technique which is used in 2×1 MISO 

mode or in a 2×2 MIMO mode and it has a data rate of 1 while achieving maximum 

diversity gain as shown in the figure 3. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Alamouti space time block scheme 

 

Let us consider, S sensors in the network which has Si number of data to be transmitted 

where i-1,2,3,…. S. In the local node or the sensor, the longest distance of separation between 

the nodes is Dm, and the distance between the network is D, then the process is carried out 

using the following steps, 

1. Data organised is transmitted to the local cluster for data accrual. 

2. The local cluster which organised the data transmits it to the Mt-1 nodes in the network. 
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3. when the data is received by the Mt nodes, the data are encoded or decompressed for 

applying the Alamouti space time block scheme. 

4. Each and everynodes are delineated with an index value “i” which transmits data to the ith 

antenna of the Alamouti scheme. 

5. On the receiver network,  Mr nodes perform mutual reception and the data bits are 

received using MQAM decoding technique at this section. 

The overall energy consumed by the mutual MIMO approach is formulated by the following 

equation, 

The energy cost of single bit of – 

 local transmission side =𝐸𝑖
𝑡 where i=1,2,3,.. S.  

 mutual transmission = 𝐸𝑗
𝑡0 where j= 1,2,3.. Mt-1.  

 local transmission in the receiver side =𝐸𝑖
𝑟 where i=1,2,3,.. Mr-1.  

The term bm is the space-time code present in the Alamouti block scheme. The non-mutual 

approach of transmission is formulated as shown in the following equation, 

 

 

 

 

 

 

3. SIMULATION RESULTS 

 

The mentioned approach is assigned in the network Simulator 2 (NS-2 tool) where the best 

simulation tool present in the market and the results are gained with varying size of nodes in 

the WSN, with varying size of data volume  and the results are portrayed in the following 

section. 

 

4.1.ALAMOUTI SCHEMES BASED ON DATA ACCRUAL 

The delineated approach is assigned with two different schemes based on the distance or 

whether MIMO or SISO is formalized in the technique. Let us assume a node or sensor S1 

transmits data into node S2 to pass out the data accrual for the sole purpose of deleting the 

data redundancy while transmission. Therefore, the significant point here is S1 won’t have 

the same data as S2 but S1 receives the same accrued data as S2. The relation between the 

networks plays a prime role in defining which approach should be employed (i.e. 

) MIMO or SISO.  

 

4.2.FIRST SCHEME 

Here, after the role of the data accrual calculation, the sensor S2 will not transmit all the data 

to sensor S1, as the sensor S2 clearly knows that the data is redundant and repetitive and 

therefore the S2 does not forward the data to save energy. Hence, The overall energy 

consumption of the first scheme with gama = 80 % , 70% and 60 % is identified and from this 

experimental resultis known that when the gama value decreases the distance or the critical 

distance increases as shown in the figure 4 and the overall energy consumption is formulated 

by the following equation, 
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Figure 4: Comparison of critical distance in the first scheme (2 x 2) gama 

 

4.3.SECOND SCHEME 

Here, the sensor S2 will transmit all the essential data to the sensor S1 even though it is 

redundant and therefore to meet the large demands of the crucial distance needs. Thus, the 

scheme is short time consuming and grabs lot of energy from the nodes as well the nodes 

drains out promptly. The overall energy conduction of the scheme is compared with gama 

values from 80%, 70% and 60 % and it is identified that the crucial distance increases with 

the constant decrease in the gama value from 80 to 60 as shown in the figure 5. The overall 

energy consumption of the second scheme is formulated as shown below,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Comparison of critical distance in the second scheme (2 x 2) gama 

 

5. CONCLUSION 

 

Finally in this paper, the energy saving formula by initiating mutual data accrual scheme in 

the MIMO is interrogated and from the experimental results it is keenly shown that the 

DA(Data Accrual) with MIMO overwhelmed the SISO scheme and conserved lot of overall 
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energy and time of the sensors available in the wireless networks. A brief comparison of 

crucial long distancesare overlaid in this paper for the portrayal of the potency of the data 

accrual and mutual MIMO method upon SIMO methods. 

 

6. REFERENCES 

 

[ 1] Bravos. G. N. and Efthymoglou. G., (2007) “MIMO-based and SISO multihop sensor 

network: Energy efficiency evaluation”, Proceedings of IEEE International Conference 

on Wireless and Mobile Computing, Networking and Communications, pp13-18.  

[ 2] Cui. S., Goldsmith. A. J. and Bahai. A., (2004) “Energy-efficiency of MIMO and 

cooperative MIMO techniques in sensor networks”, IEEE Journal on Selected Areas in 

Communications, Vol. 22, No. 6, pp1089-1098.  

[ 3] L.Krishnamachari,D.Estrin,andS.wicker,(2002) “The impact of data aggregation in 

wireless sensor networks,’’in proc.22nd 

Int.Conf.Distrib.Comput.Syst.Workshops,jul.2002,pp.575-578.  

[ 4] A.JPaulraj, D.A.Gore, R.U.Nabar,(2003) “Introduction of Space-Time Wireless 

communication,” Preprint, Cambridge University Press, Cambridge, UK, 2003.  

[ 5] X.Li,M.Chen,andW.Liu,(2005) “Application of STBC-encoded cooperative 

transmissions in wireless sensor networks,”IEE Signal processing 

Lett.,vol.12,no.2,pp.134-137,Feb.2005.  

[ 6] Sachan.Vibhav.Kumar.,Imam.Syed.akhtar,Beg.M.T.,(2012)“EnergyEfficient 

Communication Methods in Wireless Sensor Networks: A Critical Review” 

International Journal of Computer Applications, USA, Vol. 39 No.17, pp. 35-48, Feb. 

2012. 


