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Abstract :- The usage of mobile sensor, under which we understand the nodes that transfer the data from node 

to node in process, provides multiple benefits for Wireless Sensor Networks (WSNs). In the paper, MEMAC 

(Mobile Energy Aware Medium Access Control) protocol is used to avoid collision energy consumption it must 

uses mobility information and acquires schedule according to mobility conditions and it also need proper 

designing of mobility model for real life setting. Compressive sensing (CS) can balance the redundant data 

transmission and traffic load of the network. The hybrid method of using CS can balance the redundant data 

transmission and balance the traffic load. Combination of MEMAC protocol and CS method are used for 

reducing the energy consumption of sensor nodes and also to reduce the congestion in the network.      
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I. INTRODUCTION  

The wireless sensor networks (WSN) contain each sensor node is a low-cost, energy-constrained 

device capable of sensing its whole environment and performs simple process and then transmits sensed data 

over the wireless medium towards neighboring sensor nodes. To perform more complicated data processing, 

data gathering mechanisms are designed and deployed for efficient data collection at one node and send this 

aggregated data to the sink node inside the WSN. A homogeneous network in which sensors are organized into a 

flat topology, since they need to relay many packets from sensors far away from the data collector. For some 

application, sensors are densely deployed and connected, but some of the sensors may be disconnected and 

cannot forward data to the data sink via wireless links. A mobile data collector is suitable for such applications. 

A mobile data collector serves as a mobile “data carrier” and links all are separated to sub networks. The 

moving path of the mobile data collector acts as virtual links between separated sub networks. 

To provide a scalable data-gathering scheme for large-scale static sensor networks, we employ mobile 

data collectors to gather data from sensors. Mobile data collector could be a mobile robot or a vehicle equipped 

with a powerful transceiver, battery, and large memory. The mobile data collector starts a tour from the data 

sink, traverses the network, collects sensing data from nearby nodes while moving, and then returns and uploads 

data to the data sink. Since the data collector is mobile, it can move close to sensor nodes, such that if the 

moving path is well planned, the network lifetime can be greatly prolonged.  

Here, network lifetime is defined as the duration from the time sensors start sending data to the data 

sink to the time when a certain percentage of sensors either run out of battery or cannot send data to the data 

sink due to the failure of relaying nodes. In the following, for convenience, we use mobile collector to denote 

the mobile data collector. 

The mobile sensors (MSs) are the nodes that transfer the data between the isolated parts of the WSN in 

the process of their movement with temporal data storage on-compressed. The most significant difference 

between the mobile sinks or mobile relays and the MSs is that the MS mobility does not need to be controlled, 

while the relays and sinks usually require full control over their mobility. The other advantage of MSs is that 

those can be used to interconnect even distant sub networks – see Fig. 1. As has been shown e.g. in , the MSs 

can increase the coverage of the WSN by connecting the sink and isolated sub networks and improve the energy 

efficiency. The major disadvantage of the data transferring using MSs is the communication latency that 

depends on the network layout, speed and mobility pattern of the MSs. 
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                                              Fig 1: Example of the WSN with mobile sensor. 

First, we adopt the compressive sampling theory to gathering each sensor’s monitoring value in WSNs, 

instead of using the traditional multi-hop routing transmission scheme for each sensor. 

Second, instead of using random measurement matrix to measure each sensor’s monitoring value and 

reconstruct the original signal, we propose an simple but more efficient deterministic measurement matrix 

design algorithm to achieve the better data gathering and original signal reconstruction performance in WSNs. 

Third, extensive simulations and practical experiments of WSNs have shown that if we choose a proper 

number of measurements M, the sensors’ monitoring values can be gathered efficiently as well as the energy 

consumption can be reduced greatly by using our proposed algorithm. Besides that, the original signal can be 

reconstructed successfully with a very high probability by using BAOMP. 

In a wireless sensor network (WSN), usually the readings of the sensor nodes have both spatial 

correlation (due to the closeness of sensors’ geographical locations) and temporal correlation (due to the smooth 

variations of the real world signal). These redundancies indicate that sensor data is compressible along these 

dimensions. Thus, CS-based design can recover the whole network data from a few active sensor nodes, which 

effectively reduces the overall number of transmissions from the sensor nodes and saves network power. 

In a WSN, the sink node collects data from sensor nodes within the sensor field. A sink node sends 

queries, control packets to sensor nodes. Sensor nodes detect events in the sensor field, perform local data 

processing and then transmit data to the base-station. A sensor node is composed of many hardware 

components. Transceiver is a major energy consumer component in a sensor node because communication is 

one of the most energy expensive tasks; as compared to data processing. Energy cost of transmitting a single bit 

is approximately the same as Processing thousands of instructions in a sensor node [1], [4].MSNs is advance 

version of WSN. MSN have the same architecture of stationary sensor networks but only differs in the 

mechanism that enables devices to move in space. The structure of MSN contain highly mobile (high velocity 

devices), static scenario in which devices move with low velocity in shop floor like robots and hybrid which 

contains both classes mentioned above. There are many advantages of MSNs over the static. 

WSNs. MSNs offer- i) Dynamic Network Coverage- the area where you can’t reach or stay able to 

cover by network e.g. Space, oceans, and rainforests. ii) Data Routing Repair replacement of failed routing 

nodes and calibrating the operation of network. iii) Data Mulling – Collecting data from stationary nodes which 

are out of range. iv) Staged Data Stream Processing- continuous processing in network to solve queries. v) User 

Access Points- enabling connection to devices that are out of range from communication areas. 
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II. OBJECTIVES 
1) To provide a clustering method that uses hybrid CS for sensor networks. The sensor nodes are 

organized into clusters.  

2) Within a cluster, nodes transmit data to cluster head (CH) without using CS. CHs use CS to transmit 

data to sink.  

3) To provide an analytical model that studies the relationship between the size of clusters and number 

of transmissions in the hybrid CS method, aiming at finding the optimal size of clusters that can lead to 

minimum number of transmissions                                                                                                                                                                                                                                

 

III. SCOPE OF PROBLEM 

In many sensor network applications, such as environment or physical monitoring systems, sensor 

nodes need to collect the data periodically from all the nodes and transmit them to the data sink through single 

hop or multi-hops. According to field experiments, the data communication contributes towards the energy 

consumption of the wireless sensor nodes [1]. It has become a necessary issue to decrease the amount of data 

transmissions in wireless sensor networks. The trending technology of compressive sensing (CS) [2], [3], [4] 

technique opens new frontiers for the aggregation of data in sensor networks [5], [6], [7], [8], [9], [10], [11], 

[12] and target localization in sensor networks. The compressive sensing (CS) method can substantially reduce 

the number of data transmissions and simultaneously balance the traffic load throughout the entire network. 

Typically a wireless sensor network contains hundreds of thousands of sensor nodes. Radio signals are 

used by sensor nodes for communication. A wireless sensor node contains sensing and computing devices, radio 

transceivers and power components [6].  

The individual nodes in a wireless sensor network (WSN) are inherently resource constrained: they 

have limited speed of processing, memory capacity, and bandwidth for communication. After the sensor nodes 

are deployed, they are responsible for self-organizing an appropriate network infrastructure often with multi-hop 

communication with them.  

In many sensor network applications, such as environment monitoring systems, sensor nodes need to 

collect data and transmit them to the data sink through multihops. According to experiments, data 

communication contributes majority of energy consumption of sensor nodes. 

 

IV. PROPOSED METHOD 

In the Wireless sensor network, there may be possibility of failure of nodes because of the power 

drained or addition of new nodes or may be change in location of nodes due to physical movement. So to 

accommodate these types of dynamic changes in sensor nodes MEMAC protocol presents hybrid scheme of 

contention based and scheduled based scheme of previous MAC protocol having the purpose of overcome the 

drawbacks. For the mobility handling of sensor nodes MEMAC differs from previous SEHM protocol by 

acquiring frame length according to mobility conditions. The issues related to designing of MAC protocols are 

frame errors in mobility network, probability of collision increases in contention based MAC protocol and 

requires retransmission, schedule inconsistency, lack of mobility information and unable to choose mobility 

model. So it is necessity to cope with frame errors and adjusting frame time. 

 To avoid collision and energy consumption it must uses mobility information and acquires schedule 

according to mobility conditions and it also needs proper designing of mobility model for real life setting. Now 

let us see what the actual difference between both systems. In sensor networks, nodes may fail (e.g., power 

drained) or new nodes may be added (e.g., additional sensors deployed), or sensor nodes may physically move 

from their locations, either because of the motion of the medium (e.g. water, air) or by means of a special 

motion hardware in the mobile sensor nodes. To accommodate these topology dynamics, our MEMAC protocol 

uses a hybrid approach of contention-based and scheduled-based schemes as in our previous MAC protocol 

(SEHM protocol) presented in [11]. MEMAC differs from SEHM protocol in terms of mobility handling of 
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sensor nodes. MEMAC adapts the frame length according to mobility conditions by incorporating a mobility 

prediction model As MEMAC is a hybrid protocol, it overcomes some of the disadvantages of MMAC through 

providing contention slots for short control messages and scheduled slots for data messages.  

Furthermore, MEMAC allows only nodes that have data to send to be included in the schedule which 

increases the energy efficiency of the protocol. MEMAC is combination of contention based and scheduled 

based protocols to achieve significant amount of energy saving. MEMAC adjusts dynamically frame size 

according to mobility information of sensor nodes and number of nodes that have data to send; this avoids 

wasting slots by excluding the nodes which are expected to leave or join the cluster and those nodes which have 

no data to transmit from the TDMA schedule and to switch nodes to sleep mode when they are not included in 

the communication process. Through simulation experiments, we studied the performance of MEMAC protocol 

against MMAC protocol. Simulation results shoes that MEMAC protocol is better than MMAC in terms of 

energy consumption, packet delivery ratio and average packet delay 

                         

 

 
Fig 2: Architecture of MEMAC Protocol. 

 

Above Fig2 shows the basic architecture of MEMAC protocol. 

1. Network Creation-Creating network for connectivity. Basically in general Wi-Fi network if there are 

n numbers of nodes in network which are actively participated in message transfer or communication. Then if 

any node say node no 1 want to communicate with node no 16 then for this communication or message transfer; 

firstly node must connect with its neighbor nodes and so on; up to the destination node 16. Out of that it will 

choose shortest path to reach up to destination and then it will send message packets. This process is happen in 

various wireless networks. But due to some disadvantages this system is fail to acquire reliability and\proper 

flow control in energy efficient way. So all this disadvantages are overcome in MEMAC system 

2. Cluster Creation- Clusters which are dynamically formed contain all nodes in sensor network. In 

MEMAC system, for eg. when node no. 1 want to communicate with node no. 16, then node 1 firstly 

communicate with its own cluster head (here ch1). After that ch1 communicate with ch2 which is cluster head of 

node no. 16 and then finally ch2 transfer message which is come from node no 1 to destination node (i.e. node 

no 16). In this way in MEMAC system three way communications is happen. So it is faster and energy efficient 

system. 

3. Head Calculator-Clusters Head created with respect to cluster quantity. Phase-In this phase CH 

broadcast the calculated schedule to the other node within cluster. The schedule contains those nodes which 

have data to send only. The current schedule does not consider nodes that want to leave or join the cluster. If the 

number of request message is greater than number of join or leave messages, then frame length is increased 

otherwise decreased. 

4. Leave/Join Operation- In case of request or leave phase the contention period should be long enough 

to enable all Sensor nodes. In MEMAC protocol handles the channel access through the following four phases: 

request\leave\join phase, schedule calculation and distribution phase and data transfer phase. In case of request 

or leave phase the contention period should be long enough to enable all sensor nodes that have data to transmit 
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contain for the channel in order to acquire the access to send its request to CH as well as those nodes which are 

expected to leave or join the cluster should the CH by sending message of leave or join 

 

Centralized Clustering Algorithm 

In this section, the centralized clustering algorithm. Given the network G= {V, E} our algorithm has 

two major steps: 

a. Select C CHs from the set V of N sensor nodes and divide the sensor nodes into C clusters and 

b. construct a backbone routing tree that connects all CHs to the sink [4]. 

Our algorithm starts from an initial set of CHs, which is randomly selected at each iteration, the 

algorithm proceeds following 

(a) Connect sensor nodes to their closest CHs. Ties break arbitrarily. 

(b) For each cluster, choose a new CH, such that the sum of the distances .From all nodes in this cluster 

to the new CH is minimized. 

(c)Repeat the above two steps until there is no more change of the CHs. 

This algorithm converges quickly. The simulations show that it takes four or five iterations on average 

for the algorithm to compute the CHs of clusters .In this paper minimum spanning tree (MST)-based method to 

compute the backbone tree that connects all CHs and the sink. Given a set U of CHs obtained from the above 

algorithm, we introduce a graph GCH=VCH; ECH, where VCH consists of the sink node v0 and the set U. 

 

V. PERFORMANCE 

    In this paper evaluate the performance of the clustering with hybrid CS. the number of transmissions 

which is required to collect data from the sensors to the sink and the reduction ratio of transmissions. Collection 

of data method is considered that are shortest path tree with hybrid CS, the shortest path tree is used to collect 

data from sensor to the sink and CS is used in the nodes. We compare the method of LEACH which is existing 

algorithm  

This MEMAC algorithm Compressive sensing (CS) balances the redundant data transmission, traffic 

load and energy consumption. This method reduces the number of transmissions       

 

VI. CONCLUSION  

In this paper we show how using mobile sensor can be used for data gathering in WSNs addressing two 

areas, determining the path of the compressed and the scheduling when to dispatch the compressed to collect 

data from static sensors. Wireless sensor network used different techniques to collect data and send to cluster 

head at the cluster head, data are compressed to the projections using the CS technique. MEMAC protocol is 

used for removing network congestion and also it will improve the energy efficiency of sensor nodes. It also 

balance traffic load and redundant data transmission and increase the throughput.  
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