









	
 Home

	 Add Document
	 Sign In
	 Create An Account





















































	
 Viewer

	
 Transcript













IJRIT International Journal of Research in Information Technology, Volume 3, Issue 4, April 2015, Pg. 38-46



International Journal of Research in Information Technology (IJRIT) www.ijrit.com



ISSN 2001-5569



An Improved LEACH Protocol by Using Two Suitability Functions Rohollah Omidvar1, Farhad Rad2 1



2



Islamic Azad University Of Yasouj Branch Yasouj, Iran [email protected]



Islamic Azad University Of Yasouj Branch Yasouj, Iran [email protected]



Abstract Low Energy Adaptive Clustering Hierarchy (LEACH) protocol is the first hierarchical cluster based routing protocol successfully used in the Wireless Sensor Networks (WSN). The low-energy adaptive clustering hierarchy (LEACH) protocol is one of the Famous protocols used in the wireless sensor networks. The LEACH protocol suffers from many Bugs and many researchers proposed different methods to mitigate them. In this paper, we propose two ideas for improving LEACH protocol. Cluster head election with use a likely attributable function, there is in this function a factor. This factor helps to farther nodes not election for cluster head. This significantly decreases the energy consumption and increases the lifetime of associated nodes. In next stage, for election cluster member, using one other suitability function. Simulation is conducted in using MATLAB results are analyzed for energy consumption.
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1. Introduction The recent developments in making energy efficient Wireless Sensor Network is giving a new direction to deploy WSN in applications like surveillance, industrial monitoring, traffic monitoring, habitat monitoring , cropping monitoring, crowd counting etc. When the battery power is drained in these devices/nodes then the network cannot be used and all the nodes spend most of the energy while transmitting the data. Therefore, to increase the lifespan of the network, each node has to do only minimal work for transmitting the data. LEACH protocol is widely used in WSN, because this protocol dissipates the energy in low level [1]. In hierarchical architecture sensing region is divided in to a number of clusters and a set of nodes are periodically elected as cluster head (CH). Cluster head collects the data from non-CH nodes, aggregate it and then send it to the sink for further processing [2], [3], [4]. Clustering thus evenly distribute the energy load, reduce the energy consumption and increase the network life [4], [5], [6], [7], [8], [9], [10], [11], [12]. In this paper presented an idea that the cluster head is selected according to the likely attributable intelligent algorithms. This paper is divided into sections as follows. Section 2 explains the related works. Section 3 describes the wireless sensor network model, Section 4 describes radio energy model, Section 5 explains LEACH protocol propose, simulation results are explored in Section 6 and finally the paper is concluded in Section 7.



Rohollah Omidvar,



IJRIT-38



IJRIT International Journal of Research in Information Technology, Volume 3, Issue 4, April 2015, Pg. 38-46



2. Related Work In hierarchical routing protocols whole network is divided in to several clusters. One node in each cluster play leading rule. Cluster-head is the only node that can transmit to Base station in clustering routing protocols. This significantly reduces the routing overhead of normal nodes because normal nodes have to transmit to cluster-head only. Explanation of some hierarchical routing protocols is discussed in next subsections.



2.1 Leach Protocol In [13], Heinzelman and al. have proposed a distributed clustering algorithm called Low Energy Adaptive Clustering Hierarchy (LEACH), LEACH selects randomly the nodes cluster-heads and assigns this role to different nodes according to round- robin management policy to ensure fair energy dissipation between nodes In order to reduce the value of information transmitted to the base station, the cluster-heads aggregate the data captured by the member nodes belonging to their own cluster, and then sends an aggregated packet to the base server. The LEACH protocol consists of two phases: The first is the set-up phase, and the second is the steady-state In the first phase, cluster heads are selected and clusters are formed, and in the next phase, the data transfer to the base server is held. During the first phase, the process of electing cluster heads is triggered to select future cluster heads. Thus, a predetermined fraction of nodes connected as cluster heads according either 0 or 1. If the random number is less than a threshold function Ts then the node becomes a cluster head in the current round, otherwise the node n is expected to join the nearest cluster head in its neighborhood. The threshold is set as: ்



ܶሺ݊ሻ = ൝



భ 



ଵି(ௗ )



݂݅݊ ∈ ܩ



(1)
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2.2 Leach-C LEACH offers no guarantee about the placement or number of cluster heads. In [5], an enhancement over the LEACH protocol was proposed. The protocol, called LEACH-C, uses a centralized clustering algorithm and the same steady-state phase as LEACH. During the first phase of LEACH-C, each node sends information about its current location and its energy level to the base station. In addition to determining good clusters, the base station needs to ensure that the energy load is evenly distributed among all the nodes. To do this, base station calculated the average node energy, and determines which nodes have energy below this average.



2.3 E-Leach Energy-LEACH protocol improves the CH selection procedure. It makes current energy of node as the main metric which decides whether the nodes turn into cluster-head or not after the first round [9]. Same as LEACH protocol, E-LEACH is divided into rounds, in the first round, every node has the same probability to turn into cluster head, that average nodes are randomly selected as cluster-heads, in the next rounds, the current energy of each node is different after one round communication and taken into account for the selection of the cluster-heads. That average nodes have more energy will become a cluster-heads rather than nodes with less energy.



2.4 TL-Leach In LEACH protocol, the Cluster-head collects and aggregates data from nodes in its own cluster and passes the information to the Base Station directly. Cluster-head might be located far away from the Base Station, Rohollah Omidvar,



IJRIT-39



IJRIT International Journal of Research in Information Technology, Volume 3, Issue 4, April 2015, Pg. 38-46



so it uses most of its energy for transmitting and because it is always on it will die faster than other nodes. A new version of LEACH called Two-level Leach was proposed. In this protocol; Cluster-head collects data from other cluster members as original LEACH, but rather than transfer data to the Base Station directly, it uses one of the Cluster-heads that lies between the Cluster-heads and the Base Station as a relay station [15].



2.5 M-Leach In LEACH, each CH directly communicates with Base Station no matter the distance between Cluster-head and Base Station. It will consume lot of its energy if the distance is far. On the other hand, multi hop LEACH protocol selects optimal distance between the Cluster-head and the Base Station through other Cluster-heads and use these Cluster-heads as a relay station to transmit data over through them [16]. First, multi-hop communication is adopted value Cluster heads. Then, according to the selected optimal path, these Cluster-heads transmit data to the corresponding Cluster-head which is nearest to Base Station. Finally, this Cluster-head sends data to Base Station. M-LEACH protocol is almost the same as LEACH protocol, only makes communication mode from single hop to multi-hop between Cluster-heads and Base Station.



3. Wireless Sensor Network Model The operation of LEACH is including two sections. Each round begins with a set-up phase when the clusters are organized, followed by a steady-state phase when data are transferred from the nodes to the Base Station. During the set-up phase, each node normal chooses a random number between 0 and 1. If the number is less than a threshold T(n), the node becomes a cluster head for the current round. The threshold is set equation 1. The following assumptions are made in the presented work. • The Base Station is fixed and located far from the sensors. • All nodes in the network are homogeneous and energy constrained. • All nodes can transmit with enough power to reach the Base Station. • All nodes can adjust their transmit power • The nodes always have data to send to the Base Station and nodes located close to each other have correlated data.



4. Radio Energy Model We use the same radio model as stated in [5, 13]. Matching to the radio energy dissipation model of Fig. 1, the energy consumption of transmitting l-bit data over a distance d is ்ܧ ሺ݈, ݀ሻ = ቊ



݈ܧ + ݈ߝ௦ ݀ ଶ ݂݅݀ < ݀ (2) ݈ܧ + ݈ߝ݀ ସ ݂݅݀ ≥ ݀



Where݀ = ඥߝ௦/ ߝdenotes the threshold distance,ܧ represents the energy consumption in the electronics for sending or receiving one bit, andߝ௦ ݀ ଶ andߝ݀ ସ is the amplifier energy that depends on the transmitter amplifier model. The energy consumption of receiving l-bit data is ܧோ ሺ݈ሻ = ݈ܧ(3)



Fig. 1 Radio energy dissipation model Rohollah Omidvar,
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Here we use the typical values ܧ =50 nJ/bit,ߝ௦ =10 pJ/bit/݉ଶ and ߝ=0.0013 pJ/bit/݉ସ . As noted previously, the cluster heads are responsible for aggregating their cluster members’ data. The energy for data aggregation is set as ܧ =5nJ/bit/signal.



5. Proposed Algorithm The proposed schemes aim to enhance the election method of cluster heads and cluster member by minimizing power consumption of network nodes and informed choice of CHs. The schemes take into consideration the drawbacks of the original LEACH, and accordingly try to minimize the energy consumption. The main idea of our proposed schemes is split into two stages. The first stage is Use Likely Attributable Function for the cluster head election process that in this stage, CHs election from areas that we want. In the second stage, the cluster members election using a other function. These stages are discussed as follows:



5.1 Stage One The first stage changes the basic election of cluster heads by use Likely Attributable Function in which it informed selection factor. In the ABC onlookers are assigned to food sources by a stochastic rule, assuming a certain probability  related to a fitness value fit (ݔ ) of the configuration ݔ of the food source j[14]: ௧(௫ೕ )



 = σೄಿ



ೖసభ ௧(௫ೕ )



∀ ∈ ሼ1, … , ܵܰሽ



(4)



Where ݂݅ݐ൫ݔ ൯is the suitability of each sensor node and, σௌே ୀଵ ݂݅ݔ(ݐ )suitability of nodes total. Equation 4 called the Likely Attributable Function, that we have used from this function to select the cluster head. This function makes use of the fitness of each node to all nodes in each round will be judged and the most suitable node is be selected as the cluster head. The threshold for the normal nodes to become cluster head can be evaluated by the equation 5: ܶሺ݊ሻ =
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Where ܧ௦ௗ௨ is the residual energy of candidate node i at the current time,݅(ܦ,  )ܵܤis the geographic distance from the candidate node to the BS, k is the informed selection factor,ܧ௩ is the average energy of network and ܦ௩ is the average distance from total nodes to BS. k factor described in the next section. The average energy is calculated with equation 6:



ܧ௩ =



ாೌ 



(6)



The average distance is calculated with equation 7: ܦ௩ =



σ సభ (,ௌ) 



(7)



The geometric distance between two nodes, d (a, b), is computed as follows [17]:



ȁ݀(ܽ, ܾ)ȁ = ඥ(ݔ − ݔ )ଶ + (ݕ − ݕ )ଶ (8) Rohollah Omidvar,
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One of the drawbacks Leach protocol is cluster head selection Based on probability, that with this threshold this problem disappears. In Leach protocol, selection of far nodes from the BS, Caused consume a lot of energy, with applying a factor, we solving this problem. This factor called informed choice factor. This factor calculated in equation 9: 



݇ =  ܦቀ ቁ(9) ସ



When the distance from nodes to the central station are arranged in descending order, k it is node that is located in the one quarter of this sort, calculated according to the equation 10. K is the one quarter of nodes distance to the central station. Where D (n) is the calculated in equation 10: ܦሺ݊ሻ = ሾ ݐݎݏσୀଵ ܦሺ݅, ܵܤሻ, ݀݁݀݊݁ܿݏሿ(10) By applying this factor, as shown in Figure 2, the land divided into four parts, available nodes in the far section from BS that with x4 shown in Figure 2, in network lifetime will not be selected as a cluster head.



Fig. 2 Model of cluster heads selection The selection of cluster heads in Leach protocol is shown in Figure 3.



Fig. 3 Model of cluster heads selection in LEACH According to Figure 3, cluster heads are selected from far distant nodes, hence the high consumption of Rohollah Omidvar,
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energy, because the cluster heads with far distance for communication with the BS needs to consume more energy. The selection of cluster heads in proposed method is shown in Figure 4, 5. According to Figure 4 and 5, available nodes in quarter dimension of land will not be selected as a cluster head.



Fig. 4 Model of cluster head selection in proposed method



Fig. 5 Model of cluster head selection in proposed method



5.2 Stage Two For cluster member election, we introducing a function, that apply in this function, residual energy of members, and distance between members and cluster head. After the CHs are selected, the CHs broadcast the HEAD_Adv_Msg to neighbor nodes. Other non-CH nodes receive the HEAD_Adv_Msg and estimate this function, and then join clusters by sending a JOIN_Clu_Msg to their respective CH. This function is the calculated in equation 11: ܧ௩ ∗ ܧ௦ௗ௨ ݂ = max ቈ  (11) ܦ௩ ∗ ݀ሺ݅, ܪܥሻ Where ܧ௦ௗ௨ is the residual energy of candidate node i at the current time,ܧ௩ is the average energy of normal nodes and ܦ௩ is the average distance from normal nodes to CH, ݀(݅,  )ܪܥis the geographic distance from the normal node to the CH. Rohollah Omidvar,
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6. Simulation Experiments In this section, we evaluate the performance of our proposed algorithm through the simulations. We compare our proposed algorithm with LEACH based on performance metrics: total energy consumption, number of alive nodes and system lifetime. We used MATLAB to test the modified LEACH protocol. Parameter settings are presented in Table 1.



No 1 2 3 4 5 6 7 8 9 10 11 12 13



Table 1 Parameter Setting PARAMETER DESCRIPTION Simulation area Network size Eelec(Radio electronic energy) Eamp(Radio amplifier energy) E Efs(Radio free space) Einit(Initial energy of node) Energy model Packet size Simulation time Base station at Channel type Antennae mode Number of cluster



Value 100m*100m 100 nodes 50 nJ/bit 100 pJ/bit/ m2 0. 013pJ/bit/ m4 2J Battery 500 bytes 3600 s 50,175 Channel/Wireless channel Antenna /omniantenna 5



Fig. 7 Number of nodes alive during the simulation time
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Fig. 8 Number of nodes dead during the simulation time



The results are shown in Figure 7, nodes in propose method have a longer network lifetime than with LEACH. Here, the Y axis indicates the number of nodes and the X axis represents the lifetime of the nodes in the WSN according to the simulation time.Figure 8 shows the percentage of dead nodes during the simulation time. It is obvious that propose algorithm achieved Better energy efficiency and prolonged the WSN lifetime compared to LEACH. The results are shown in Figure 9, nodes in propose algorithm have a longer energy lifetime than LEACH. As shown in the figure 7 and 8, nodes in LEACH protocol and propose method begin to die after about 1600 rounds, LEACH protocol almost all nodes die when it comes to 2250 rounds. While in propose algorithm, all nodes begin to die after 4000 rounds, this proves that propose method is one improved algorithm.



Fig. 9 energy lifetime



7. Conclusion In this paper, we propose an improvement to the cluster-based LEACH routing protocol for greater energy efficiency in a Wireless Sensor Network. This paper introduced two idea of LEACH protocol. In the proposed routing protocol, the first idea we consider a Likely Attributable Function to select CH nodes, that Cluster head be selected in the area where we wanted. In second idea, we applied the other function for cluster member election. Many simulation experiments were conducted to evaluate the significance of our
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proposed approach results of the simulation confirmed that method propose outperforms LEACH in lengthening Wireless Sensor Network lifetime.
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