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Abstract: A wireless network is any type of computer network that uses wireless data connections for connecting network nodes. 
Wireless networking is a method by which homes, telecommunications networks and enterprise (business) installations avoid the 
costly process of introducing cables into a building, or as a connection between various equipment locations. Wireless sensor 
network and its applications are interesting research that have been focused recently. Battery consumption of sensor nodes is the 
main problem in the family of wireless sensor that should be solved. So, to increase the scalability of the network, and to reduce 
the energy usage fo roverall sensor operations, clustering techniques and data aggregation are the main focus. The multi tier 
techniques has been designed precisely and the selection of the cluster head using Fuzzy Logic based on the three selected 
parameters are well used along with its limited resources of wireless sensor network. The main problem in wireless sensor 
network is the battery consumption. The sensor node battery cannot be recharged once it is depleted and there is no power 
supply. To enhance the new cluster head algorithm with ACO and Leach Protocol a new algorithm  is implemented for data 
transmission and we are getting the 85% accuracy of the work. 
Keywords: ACO, WSN, Data, scalability etc. 

I. INTRODUCTION 
Wireless LANs are often used for connecting to local resources and to the Internet A wireless local area network (WLAN) links two 
or more devices over a short distance using a wireless distribution method, usually providing a connection through an access point 
for Internet access. The use of spread-spectrum or OFDM technologies may allow users to move around within a local coverage 
area, and still remain connected to the network. 
Products using the IEEE 802.11 WLAN standards are marketed under the Wi-Fi brand name. Fixed wireless technology 
implements point-to-point links between computers or networks at two distant locations, often using dedicated microwave or 
modulated laser light beams over line of sight paths. It is often used in cities to connect networks in two or more buildings without 
installing a wired link. 

 
Fig.1.Wireless LAN 

A. Wireless mesh network 
A wireless mesh network is a wireless network made up of radio nodes organized in a mesh topology. Each node forwards messages 
on behalf of the other nodes. Mesh networks can "self heal", automatically re-routing around a node that has lost power. 
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B. Wireless MAN 
Wireless metropolitan area networks are a type of wireless network that connects several wireless LANs. 
1) WiMAX is a type of Wireless MAN and is described by the IEEE 802.16 standard.[6] 

 
C. Wireless WAN  
Wireless wide area networks are wireless networks that typically cover large areas, such as between neighboring towns and cities, or 
city and suburb. These networks can be used to connect branch offices of business or as a public internet access system. The 
wireless connections between access points are usually point to point microwave linksusing parabolic dishes on the 2.4 GHz band, 
rather than omnidirectional antennas used with smaller networks. A typical system contains base station gateways, access points and 
wireless bridging relays. Other configurations are mesh systems where each access point acts as a relay also. When combined with 
renewable energy systems such as photo-voltaic solar panels or wind systems they can be stand alone systems.[5] 
 

II. ANT COLONY OPTIMIZATION 
A fresh general-purpose heuristic algorithm[16] which is often used to resolve different scombinatorial optimization problems. The 
brand new heuristic has the next desirable characteristics: 1. It is versatile, because it could be placed on similar versions of the 
exact same problem; for instance, there's a straightforward extension from the traveling salesman problem (TSP) to the asymmetric 
traveling salesman problem (ATSP). 2. It is robust. It can be applied with only minimal changes to other combinatorial optimization 
problems including the quadratic assignment problem (QAP) and the job-shop scheduling problem (JSP). 3. Its population based 
approach. In ACO [17, 18] it allows the exploitation of positive feedback as a search mechanism, . In addition, it makes the machine 
amenable to parallel implementations. These desirable properties are counterbalanced by the fact that, for many applications, the 
Ant System could be outperformed by more specialized algorithms. Consider for example the experimental setting.’ 
 

III. CLUSTERING 
Clustering techniques in wireless sensor networks aim at gathering data among groups of nodes, which elect leaders among 
themselves. The leader or cluster-heads has the role of aggregating the data and reporting the data to the BS. The advantages of this 
scheme are that it reduces the energy usage of each node and communication cost. The clustering algorithms that are made is based 
on homogeneity and heterogeneity of nodes. One of the earliest work proposing this approach in WSNs is LEACH (Low-Energy 
Adaptive Clustering Hierarchy). Recently, there have been lots of other clustering techniques which are mostly variants of LEACH 
protocol with the slight improvement and different application scenarios. DEEC (Design of a distributed energy-efficient 
clustering), EDACH (Energy-Driven Adaptive Clustering Hierarchy) and EEUC (An EnergyEfficient Unequal Clustering 
Mechanism) are all clustering techniques proposed with the objective of minimizing energy usage, while extending network 
lifetime. Clustered sensor network can be classified into two main types: homogeneous and heterogeneous sensor network. While 
energy efficiency in WSNs remains a function of the uniform distribution of energy among sensor nodes, classifying clustering 
techniques depends on the objectives in mind. The Optimal clustering technique is the technique for the heterogeneity nodes [1]. 
 

IV. PROBLEM DEFINITION 
The following problems are found: 
A. The main problem in wireless sensor network is the battery consumption. The sensor node battery cannot be recharged once it is 

depleted and there is no power supply. 
B. The existing protocols are not applicable to those WSNs that are deployed in large regions because it uses single hop routing 

where each sensor node can communicate directly to the cluster head and the base station. So, it causes problems of energy 
imbalanced.  

C. The problem of unbalanced energy dissipation in cluster based WSNs is investigated. Another problem is cluster-based and 
homogeneous WSNs in which cluster heads transmit data to base station by one -hop communication.  

D. There is problem to selection of next cluster head after the first cluster head is dead. The selection of the next cluster head will 
probably change all the nodes members in the cluster and the energy of the data transmission will be captured at this stage. 

 
V. METHODOLOGY 

ACO algorithms have been applied in solving various optimization problems effectively. In this paper we apply ACO in WSN 
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routing. In ACO algorithm Ant agents are placed on the source node which iteratively produces the solution by using probabilistic 
approach and the pheromone value (which defines the goodness of path) of optimum path from source to sink. This process 
continues until the final termination condition is achieved, i.e. all the nodes are dead in the system.  
The proposed approach is processed in two phase the setup phase and the steady state phase as in LEACH [8]. In WSN routing 
algorithm the packets has been send from source node to the base station i.e. source to sink. In the proposed Ant based approach the 
nodes are placed as Ant agents . The cluster head is chosen randomly as in the setup phase of LEACH [1] . Basic layout of the 
sensor system is built and initialization of parameters is performed. Following steps are repeated until all the nodes are dead in the 
sensor system. 1. Randomly cluster heads are selected among the alive sensor nodes and clusters are built around these cluster heads 
which comprises of their associated nodes. 2. A radius for the cluster is chosen in such a way so that nodes having redundant 
information will stay within the range of the chosen radius. Experimental setup shows that taking 5 as radius gives the optimum 
result. Of all the nodes lying within the radius only one node is allowed to send the data packet to the cluster head as all the nodes 
lying within that area would send similar data or redundant data. Cluster head then sends this data to base station. 3. For all the 
nodes which lie outside the radius, we apply ACO in sending the packet data from these sensor nodes to the cluster head. This 
routing algorithm follows the probabilistic approach for constructing the solution, i.e. selecting the suitable path for transmission. 
This probabilistic selection uses pheromone information and the heuristic information, which is updated continuously. 
 

VI. PROPOSED STEPS OF THE WORK 
Figure 3 shows the flowchart of the proposed methodology.  
Step 1:- Initialize the wireless sensor network with the various characteristics.  
Step 2:- Define sensor field with the respective placement of the sensor nodes and also the base station.  
Step 3:- Now cluster head selection technique come in action to elect some of the sensor nodes as cluster heads.  
Step 4:- Now association of the member nodes with the cluster heads will be done by using the minimum distance formula between 
the member nodes and the respective cluster heads. 
 Step 5:- Apply inter cluster data aggregation technique to fuse data from the cluster heads and compress it before sending to the 
base station.  
Step 6:- Now evaluate the route using the Ant colony optimization and communicate the data from the cluster head(s) to the base 
station.  
Step 7:- Count if any dead node and check whether all dead. If all dead the show network lifetime and return else move to step 3 

 
Figure 3. Flow Chart of the Work 
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VII. RESULT 
Number of nodes is deployed in filed and there is a Base Station to which they send the sensed data .In the direct transmission 
method the nodes directly send sensed data to BS. The Scenario of Direct transmission is as shown in figure. The sensing nodes are 
at different location from BS so this scenario will cause different amount of energy dissipation. Every time when nodes have data to 
send to BS, BS have to communicate with each and every node which leads large amount of energy consumption of BS as compared 
to others So this method is not efficient when life time of BS is critical. This Method is useful BS lies in the Sensor network and 
when BS is at distant location then this method will leads to shorter life time of the network.  

 
Figure 4 . Input Node Network 

 
Figure 5. Node formation of 3 and 8 node 
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Figure 6. Node Labeling of 10 Nodes 

 
Figure 7. Packet to Base Station Graph 

 
No of Nodes Network Life Time Packet to BS First Dead All dead Energy Used 
10 525 2268 292 525 -0.0023 
10 515 2200 250 510 -0.0021 
10 520 2301 229 512 -0.0026 
20 570 2506 252 555 -0.1585 
20 565 2543 292 542 -0.2656 
20 555 2458 280 524 -0.0143 
20 532 2400 285 542 -0.005 
20 540 2587 289 556 -0.008 

 
VIII. CONCLUSION 

Clustering is one of important method to be applied in order to prolong the network lifetime of wireless sensor network. The 
selections of cluster head also are important parts to be considered so that the lifetime of sensor nodes remains longer than usual. 
The main problem in wireless sensor network is the battery consumption. The sensor node battery cannot be recharged once it is 
depleted and there is no power supply. The existing protocols are not applicable to those WSNs that are deployed in large regions 
because it uses single hop routing where each sensor node can communicate directly to the cluster head and the base station. So, it 
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causes problems of energy imbalanced. The problem of unbalanced energy dissipation in cluster based WSNs is investigated. 
Another problem is cluster-based and homogeneous WSNs in which cluster heads transmit data to base station by one -hop 
communication. Proposed framework is cluster based technique in which respective cluster heads are chosen randomly. Instead of 
an extra overhead of selecting intermediate nodes, proposed algorithm is able to give best results as proved in simulation results 
given above. In this paper, Cluster heads are selected randomly. In future works, we would try to apply an algorithm for selection of 
cluster heads so that we could optimize the procedure. 
 

IX. FUTURE SCOPE 
In the future work it is improved with the help of other routing protocols to get the better results on dead nodes and the live nodes  to 
find the energy loss and packet loss during the transmission of data. 
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