
 

ABSTRACT─ Mobile ad hoc networks are self-

organizing and are used while standard 

infrastructure isn't available or not appropriate, e.g., 

in wireless sensor networks (WSN), vehicular 

networks (VANET), and public safety and disaster 

comfort , or army structures. In order to put in force 

sensible huge advert hoc networks, amassing nodes 

in clusters (called clustering) become first proposed 

inside the early 80s for HF packet radio networks, 

and has to this point precipitated a lot of work in the 

literature. This paper is devoted to the clustering 

difficulty of mobile ad hoc networks. We proposed a 

singular typical distributed node clustering 

algorithm for cell advert hoc networks based totally 

on the coalition formation game framework. 

Coalition recreation principle is a branch of sport 

concept used to take a look at the conduct of gamers 

when they cooperate among themselves, and can be 

used greater mainly inside the context of Wi-Fi 

networks. 

1. INTRODUCTION 

Ad-hoc and sensor networks are formed by using self 

sustaining nodes communicating through radio, with  

 

none additional infrastructure. In different words, the 

conversation infrastructure is provided through the 

nodes themselves. When being deployed, the nodes to 

start with shape an unstructured radio network, 

because of this that no dependable and efficient 

conversation sample has been installed yet. Obtaining 

a hierarchical organization of a network is a famous 

and critical hassle inside the yield of stressed out 

networks. In the case of ad hoc networks, i.E., wi-fi 

networks wherein likely all nodes may be cellular, 

partitioning the nodes into organizations (clusters) is 

in addition critical. For instance, clustering can be 

used for controlling the spatial reuse of the shared 

channel (e.g., in phrases of time division or frequency 

division schemes), for minimizing the amount of 

information to be exchanged if you want to maintain 

routing and manipulate records in a mobile 

surroundings, as well as for building and maintaining 

cluster-based totally virtual network architectures. 

The perception of cluster enterprise has been used for 

advert hoc networks on the grounds that their look. 

Fully dispensed related cluster architecture" is 

delivered particularly for hierarchical routing and to 
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illustrate the adaptability of the network to 

connectivity adjustments. With the advent of 

multimedia communications, the usage of the cluster 

structure for ad hoc networks has been revisited by 

way of Gerla et. al. In these latter works the emphasis 

is closer to the allocation of assets, particularly, 

bandwidth and channel, to assist multimedia site 

visitors in an ad hoc environment. In current answers 

for clustering of advert hoc net- works, the clustering 

is achieved in two phases: clustering set up and 

clustering renovation.  

Clustering is such an effective approach, that's a not 

unusual method in a communication network topology 

description, and used to institution network nodes into 

clusters. It presents a convenient framework for the 

development of critical features inclusive of code 

separation (amongst clusters), channel get entry to, 

routing, strength manipulate, and digital circuit 

support and bandwidth allocation. With an underlying 

cluster platform, non-regular Mobile Host (MH) can 

be the dominant forwarding nodes. In comparison with 

constant verbal exchange networks, clustering in 

MANET turns hard. 

The first phase is performed by choosing some nodes 

that act as coordinators of the clustering procedure 

(clusterheads). At that point a group is designed by 

partner a clusterhead with a portion of its partners (i.e., 

hubs in the clusterhead's transmission assortment) that 

turn into the regular hubs of the bunch. The present 

bunching calculations shift on the paradigm for the 

decision of the clusterheads. For example, the 

selection of the clusterheads is based on the particular 

identifier (ID) associated to each node: the node with 

the bottom ID is selected as clusterhead, after which 

the cluster is fashioned by way of that node and all its 

associates. The identical procedure is repeated a few 

of the final nodes, until every node is assigned to a 

cluster. When the selection is based totally on the most 

degree (i.e., the widest variety of acquaintances) of the 

nodes, the algorithm is obtained. A common 

assumption for the clustering set up is that the nodes 

do no longer circulate at the same time as the cluster 

formation is in development. This is a primary 

disadvantage, given that in actual advert hoc 

situations; no assumptions may be made on the 

mobility of the nodes. 

Once the nodes are partitioned into clusters, the non 

mobility assumption is launched, and techniques are 

defined on a way to preserve the cluster corporation 

within the presence of mobility (clustering 

renovation). For example, a reorganization of the 

clusters, because of node mobility, is completed 

periodically, simply invoking the clustering method 

again (as at set up time). Of path, at some stage in the 

re-clustering process the network cannot rely on the 

cluster employer. Thus, this is a possible answer 

simplest while the network does now not want too 

much reorganization. Cluster maintenance within the 

presence of mobility is described where every node 

makes a decision regionally whether to update its 

cluster or not. This selection is based on the knowledge 

of the node’s one and hop neighbors and at the 

expertise of the neighborhood topology of node’s 

neighbor with the biggest degree. 

2. RELATED WORK 

The network clustering is a way by using which the 

hosts are hierarchically organized on the idea of the 

proximity, and the hierarchical shape as a consequence 

shaped abstracts the massive scale networks so that the 

hosts can be simply and locally prepared. Since 

locating the weakly connected dominating set is a 

International Journal of Scientific Research and Review

Volume 7, Issue 8, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/190



well-known approach for clustering the wireless 

advert hoc networks, J. Akbari Torkestani and M. R. 

Meybodi first proposed a dispensed getting to know 

automata-primarily based algorithm for fixing the 

minimum weakly connected dominating set (WCDS) 

problem, and then proposed a clustering algorithm for 

wi-fi ad hoc networks in which a near most fulfilling 

strategy to the minimum WCDS trouble is found. In 

this technique, the dominator nodes play the function 

of the cluster-heads and their one-hop neighbors count 

on the role of the cluster participants. The simulation 

results showed that the proposed algorithms 

outperformed the best existing algorithms in terms of 

the size of the cluster-head set (or WCDS). 

Recent studies sports have recognized the essentiality 

of node mobility for the introduction of solid, scalable 

and adaptive clusters with right overall performance in 

Mobile ad hoc networks (MANETs). M. Cai et. Al 

propose a dispensed clustering set of rules based 

totally on the organization mobility and a revised 

institution mobility metric which is derived from the 

instantaneous velocity and direction of nodes. Their 

dynamic, allotted clustering method use Gauss 

Markov group mobility model for mobility prediction 

that allows each node to expect its mobility relative to 

its pals. In specific, it is appropriate for reflecting 

organization mobility pattern wherein group walls and 

mergence are everyday behaviors of cellular 

organizations. They additionally take the residual 

energy of nodes and the range of neighbor nodes into 

attention. The proposed clustering scheme goals to 

form solid clusters by way of decreasing the clustering 

iterations even in a surprisingly dynamic environment 

R. Massin, C. J. Le Martret, and P. Ciblat have 

proposed and simulated extensions of present allotted 

clustering algorithms appropriate to institution-based 

networks. Their simulations have proven that present 

clustering schemes have poor overall performance in 

such networks, and that their extensions offer a few 

giant gains. More importantly, they have got remarked 

that the performance are dramatically progressed, on 

the only hand, whilst the clustering set of rules well 

handles the cluster length, however, while nodes of the 

same institution belong, as a whole lot as feasible, to 

the equal cluster. 

3. FRAMEWORK 

Distributed asynchronous model: 

Waiting state: node i is not involved in current 

operations done by the clustering algorithm. However, 

it is learning information needed to run the clustering 

algorithm. It stays in this state for a duration δw which 

is randomly chosen according to an exponential 

distribution with parameter λ. 

Busy state: it means that the node is involved in a 

cluster modification initiated by itself or another node. 

The duration of this state is deterministic and set equal 

to δb to account for the time spent to exchange 

information between nodes inside the cluster. 

 

 

Fig.1  State machine model for asynchronous 

clustering algorithm. 
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A. Overview of the Proposed System 

First, we revisit the clustering problem of ad hoc 

networks using the coalition game framework, 

identifying coalitions to clusters and players to nodes. 

Second, using the coalition game framework, we 

derive a generic coalition formation algorithm that 

performs clustering for mobile networks. This 

algorithm is run at the node level and is fully 

distributed. Conversely to existing solutions from the 

literature, this algorithm does not need the use of CH. 

Convergence of this algorithm to Nash-stable 

solutions is proved. Third, the generic algorithm is 

tailored to the unstructured and structured cases. This 

part encompasses the proposal of several revenue 

functions and heuristics that are the key design 

parameters of these algorithms. Last, we compare our 

solutions with some reference algorithms from the 

state of the art through extensive simulations. 

B. Coalition Formation Game Theory 

Game principle is a formal analytical framework with 

a fixed of mathematical gear to look at the complicated 

interactions amongst unbiased rational players. 

Coalitional video games involve a hard and fast of 

players N who need to cooperate with the aid of 

forming coalitions with the intention to improve their 

positions in the game. The set N represents the players 

that have interaction which will form cooperative 

companies, i.e., coalitions, so that you can enhance 

their role in the game. Thus, a coalition S ⊆ N 

represents a settlement between the individuals of S to 

act as a single entity in a given recreation. Forming 

coalitions or alliances is pervasive in many disciplines 

such as politics, economics, and, more recently. 

C. System Design with Generic coalition formation 

algorithm for clustering 

To design our algorithm, we consider the coalition 

game theory framework, identifying coalitions as 

clusters, and players as nodes. In the sequel, we will 

use preferably cluster/node terminology. The 

proposed algorithm is based upon comparisons of 

switch operation gains. It is distributed since the 

decision to perform a switch operation is done at each 

node. Moreover, the decision-making time points are 

assumed not to be coordinated between nodes and thus 

the algorithm is asynchronous. However, when a node 

is evaluating the possibility to perform a switch 

operation, it may consider other nodes of its current 

cluster. Notice that in our approach, there is no need to 

consider the notion of CH, unlike most of the solutions 

from the state of the art. To account for the 

asynchronism of the decision-making instants, nodes 

that are involved in a switch operation are set in a busy 

status. Nodes that are not in the busy status are said 

available. Before implementing a switch operation, 

availability of the involved nodes is checked. Switch 

operations are done between neighbor clusters; two 

clusters are neighbors if at least one node in one cluster 

is a neighbor of at least one node in the other cluster. 

When the network is static, we can prove that the 

algorithm converges to a stable solution where all 

constraints are satisfied. When the nodes are mobile, 

the network topology changes over time. As a 

consequence, a cluster fulfilling the constraints at one 

time may no longer satisfy them later. Thus, the 

algorithm needs to cope with this situation and to react 

to find a new cluster formation satisfying the 

constraints. 

D. Procedures for Generic Clustering Algorithm 
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We have two procedures in the proposed algorithm; 

1. Procedure when the constraints are fulfilled 

(P1) 

2. Procedure when the constraints are not 

fulfilled (P2) 

P1: 

When a node i € Sk starts a decision-making procedure 

and detects that its cluster does satisfy the constraints, 

it triggers the procedure P1 in order to search for a 

strictly positive gain switch operation and to 

implement it. Note that the departure (arrival) of nodes 

from a cluster always conducts to a decrease (increase) 

of the cluster revenue, respectively. Imposing an 

strictly positive gain ensures that the revenue increase 

is strictly larger than the revenue decrease, leading to 

a strict increase of the network social welfare. 

 

1. Selection of candidate switch operations (lines 1-

9).  

We first use the heuristic H1 to find the sets of 

candidate nodes for a switch operation, i.e., that could 

leave the cluster Sk to join a neighbor one. We assume 

that this set, denoted by fP1;i(a)gA a=1 1 , includes at 

least the singleton fig itself, hence A1 ≥ 1. For each 

potential candidate set, the switch operation gain is 

evaluated against all the neighbor clusters. We keep as 

candidates the switch operations with strictly positive 

gain.  

2) Selection of one best switch operation (lines 10-

11).  

If the set of candidate switch operations is not empty, 

a best switch operation is selected among those with 

the largest switch operation gain. Otherwise, the 

procedure is terminated.  

3) Implementation of the switch operation (lines 12-

14).  

We first check if the identified switch operation can be 

performed, i.e., if all the nodes involved (actually Sk 

[S‘∗) are available. Then, if the condition is met, the 

selected switch operation is performed, otherwise it is 

dropped. 

P2: 

When a node i € Sk starts a decision-making procedure 

and detects that its cluster does not satisfy the 

constraints because of the mobility of its members, it 

triggers a procedure to change the cluster topology, 

looking for a new partition matching the constraints. 

The procedure chooses among three different actions: 

1) do nothing, 2) some members of the cluster 

(including node i) join another cluster, or 3) some 

members of the cluster (including node i) form a new 
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cluster. Action 1) happens when no candidate switch 

operation is identified. 

 

1) Selection of candidate switch operations (lines 1-

10).  

We first build the potential candidate sets of nodes 

denoted by fP2;i(a)gA a=1 2 according to H2. When 

the potential candidate set is not empty, we evaluate 

the value rP in (2) of the merge of all the potential 

candidate sets against all the neighbor clusters and 

keep those with strictly positive gains. Otherwise, the 

procedure is terminated.  

2) Selection of one best switch operation (line 11).  

Select one switch operation among those with the 

largest rP value. 

3) Implementation of the switch operation (lines 12-

16).  

We first check if the identified switch operation can be 

performed, i.e., if all the nodes involved (actually 

P2;i(a∗) [ S‘∗) are available. If this condition is met, 

the selected switch operation is performed, otherwise 

nodes available in P2;i(a) form a new cluster. 

Clustering with Link Quality (CLQ) 

In unstructured networks, we would like to build stable 

clusters. To do that, we suggest building these clusters 

by gathering nodes with high link capacities between 

each other. 

Clustering with Operational Groups (COG) 

In structured networks, the members of the same group 

exchange the main part of their traffic within their 

group, and intra-cluster links benefit from a RRA 

which is more efficient than the one associated with 

the inter-cluster links. Therefore, as much as possible, 

we want to collect the members of the same group into 

a single cluster. 

These two CLQ and COG algorithms are included in 

the cluster forming in the proposed game theory. 

4. EXPERIMENTAL RESULTS 

In title Coalition means forming group which means 

all distributed nodes forms a group and that group will 

be called as cluster. This propose algorithm is base on 

group clustering while existing algorithm is also 

clustering but not using any group technique. Each 

node has independence to switch from one cluster to 

other cluster base on revenue value. In existing 

technique there is no facility for the node to switch 

from low performing cluster to best performing 

cluster. All nodes which are closer to other nodes will 

form a group cluster and each node will compute 

revenue, cost and value. Revenue: refers to no of nodes 
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closer to source node divide by total no of nodes in the 

cluster. Cost: refers to number of nodes in the path of 

source node. Value: refers to (cost – revenue). Any 

node can switch to any other best cluster whose total 

revenue value greater than all other clusters. Here in 

this paper author is applying this technique to both 

unstructured and structure clustering. Unstructuring 

cluster means nodes will calculate revenue value of its 

cluster only. Structuring cluster means nodes will 

calculate revenue value of its cluster as well as other 

cluster whose node is the neighbor of this node. In 

simple terms structuring clustering will calculate 

revenue of itself and other cluster whose nodes are in 

range of this cluster. Press enter give the size and press 

‘View Simulation’ button. After ‘Unstructuring 

Clustering’ to form group cluster and calculate 

revenue value. I am forming four cluster base on 

nearest distance and for each cluster I assign different 

color. In top of screen u can see C1=black, c2=pink, 

c3=Red, c4=blue. After forming cluster we can see 

revenue value in next separate screen. 

 

In above screen we can see cluster id, node id, cost and 

neighbors details. Now click on structuring clustering 

button. For structuring cluster also we will get details. 

In above screen we can see N1 is in cluster 1 and its 

intra/inter cluster relationship with other clusters are 

2,3 and 4, which means N1 is in range of 2,3 and 4 

cluster nodes. Now select any node from drop down 

box and click on switch node button to allow node to 

look for best revenue cluster and then node move to 

that cluster. In that, cluster 2 has best revenue value, 

so N1 move to cluster 2 from cluster 1. We can see that 

text. Now click on ‘Inter cluster link graph’ button to 

find no of nodes who has relation (or in range) with 

other cluster node 

 

One bar refers to total no of nodes and second bar 

refers to total no of nodes who are in range with other 

cluster node. 

 5. CONCLUSION 

We delivered a unique prevalent allotted node 

clustering algorithm for cellular ad hoc networks 

primarily based on the coalition formation game 

framework. We proved that the proposed algorithm 

converges to a Nash-solid answer even as 

simultaneously satisfying some sensible constraints, 

such as the cluster length, the cluster diameter, etc. 

Designing judiciously i) the revenue feature used to 

assess the well worth of a cluster, and ii) the heuristics 

to choose the nodes shifting between clusters, we 

derived  realistic algorithms, CLQ and COG, tailored 

to two exclusive sorts of networks: unstructured and 

structured ad hoc networks respectively. 

REFERENCE 

International Journal of Scientific Research and Review

Volume 7, Issue 8, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/195



[1] Raphael Massin, Christophe J. Le Martret and 

Philippe Ciblat, "A Coalition Formation Game for 

Distributed Node Clustering in Mobile Ad Hoc 

Networks", DOI 10.1109/TWC.2017.2690419, 

IEEE Transactions on Wireless Communications 

[2] M. Gerla and J. T.-C. Tsai. “Multicluster, mobile, 

multimedia radio network” Wireless Networks, 

1(3):255{265, 1995.  

[3] C. R. Lin and M. Gerla. “Adaptive clustering for 

mobile wireless networks” Journal on Selected 

Areas in Communications, 15(7):1265{1275, 

September 1997. 

[4] Y. Zhang and J. Ng, “A distributed group mobility 

adaptive clustering algorithm for mobile ad hoc 

networks,” in IEEE International Conference on 

Communications (ICC), Beijing, China, May 

2008, pp. 3161–3165 

[5] M. Cai, L. Rui, D. Liu, H. Huang, and X. Qiu, 

“Group mobility-based clustering algorithm for 

mobile ad hoc networks,” in 17th IEEE 

AsiaPacific Network Operations and 

Management Symposium (APNOMS), Aug. 

2015, pp. 340–343 

[6] J. Akbari Torkestani and M. R. Meybodi, 

"Distributed Learning Automata-Based 

Clustering Algorithm in Wireless Ad Hoc 

Networks" 

[7] R. Massin, C. J. Le Martret, and P. Ciblat, 

“Distributed clustering algorithm in dense group-

based ad hoc networks,” in 16th IEEE 

Mediterranean Ad Hoc Networking Workshop 

(MedHocNet), Jun. 2016. 

[8] M. W. Baidas and A. B. MacKenzie, “Altruistic 

coalition formation in cooperative wireless 

networks,” IEEE Transactions on 

Communications, vol. 61, no. 11, pp. 4678–4689, 

Nov. 2013. 

[9] R. Umar and W. Mesbah, “Coordinated coalition 

formation in throughput-efficient cognitive radio 

networks,” Wireless Communications and Mobile 

Computing, vol. 16, no. 8, pp. 912–928, 2016.  

[10] Z. Zhang, L. Song, Z. Han, and W. Saad, 

“Coalitional games with overlapping coalitions 

for interference management in small cell 

networks,” IEEE Transactions on Wireless 

Communications, vol. 13, no. 5, pp. 2659–2669, 

May 2014. 

International Journal of Scientific Research and Review

Volume 7, Issue 8, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/196


