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Abstract 

The fast growing wireless mesh networks demands faster and efficient approaches to handle the congestion in the 
network. Prediction of the traffic flow in particular network will expedite discovering of an optimal path for packet 
transmitting in dynamic wireless networks. The main goal in this paper is to predict traffic network overload while 
changing a network topology. Machine learning techniques and process mining enables prediction of the traffic 
produced by several moving nodes. Several related approaches are observed with their limitations. The idea of 
process mining approach is proposed which is best among all at the current time. 
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I. INTRODUCTION 
 

Wireless mesh networks have attracted increasing attention and deployment as a high performance and low-cost 
solution to last-mile broadband Internet access. In a wireless mesh network, local access points and stationary 
wireless mesh routers communicate with each other and form a backbone structure which forwards the traffic 
between mobile clients and the Internet. The primary advantages of a WMN lie in its inherent fault tolerance against 
network failures, simplicity of setting up a network, and the broadband capability. WMNs provide high fault 
tolerance even when a number of nodes fail.  

 
Fig1:A Wireless Mish Network 
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A multi-hop wireless mesh network as illustrated in Fig.1. In this network, local access points aggregate and forward 
the traffic from the mobile clients that are associated with them. They communicate with each other, also with the 
stationary wireless routers to form a multi-hop wireless backbone network. This wireless mesh backbone network 
forwards the user traffic to the gateway access points which are connected to the Internet. In the following 
discussion, local access point, gateway access point and mesh router are collectively called mesh nodes. Traffic 
routing plays a critical role in determining the performance of a wireless mesh network. Thus it attracts extensive 
research recently. Timely task now is to develop such methods for process analysis system, which allows an 
accumulation and systematization of system's behavior templates, and use this information in order to correct an 
application environment model and predict system state in the near future.  Traffic flow prediction is aimed to 
escape situations presented on Fig. 2. For instance, intensive nodes moving resulted in traffic flow overload on 
several nodes. Theoretically, such situations in mesh networks can be predicted and traffic redistribution can be 
made in advance. 
 

 

Fig2: Overload Situations, center stressed node 

 Network traffic prediction plays an important role in guaranteeing network QoS. It is important to note that 
algorithms should be constructed to work in real time and be based on a minimal amount of historical information. 
Let's observe several main traffic prediction methods. 

 

II. LITERATURE SURVEY 
A. Clustering Approach 
Besides communication between nodes there is a problem of load balancing between base 
stations in WMNs which provides access to external services like internet or telephony. A given 
geographical area consists of hexagonal cells each served by a base station (BS), as on Fig. 3. 
The BS is a part of the wireless infrastructure that controls one or multiple cell sites and radio 
signals [1]. 
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Fig3: The mobile network architecture 

A group of cells are in turn served by a mobile switching center (MSC). Each cell is allocated a 
fixed set of C channels[8] according to the compact pattern based fixed assigned scheme. 
Initially, we consider Mobile stations can be stationary or roaming. Traffic can move within the 
base station or between base stations. Like within BS1, BETWEEN BS1 – BS2, BS1- BS3, BS2-
BS3, BS2-BS1, WITHIN BS2, BS3-BS1, BS3-BS2, WITHIN BS3.Traffic can move forward or 
reverse. 
Limitations:  This algorithm is designed for a static basic stations and can't be effectively 
applied to the dynamic mesh topology 
 
B. Graph Mining 

One more approach comes from road traffic load prediction. As wireless network load forecast is 
aimed to optimize routes, road traffic analysis is aimed to choose an optimal way considering 
arterial load. in order to determine the possible paths of object o, it is always necessary to 
consider each node of the network and determine all possible shortest paths starting with its first 
known position. This poses an enormous computational overhead because some of the paths are 
computed for multiple objects. However, since the usefulness of a prediction is rather perishable, 
a fast computation of the prediction is mandatory. Thus, in order to derive predictions in efficient 
time, a solution has to be found avoiding this computational overhead at prediction time and 
allowing efficient density predictions for the complete network. 
An example of a possible architecture of a traffic analysis system is illustrated in Fig 4.  
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Fig 4: Traffic Capture System & Traffic Analysis System  

 
This architecture consists of two modules, the Traffic Capture System (TCS) and the Traffic 
Analysis System(TAS). 
The basic model in [2] algorithm is a graph where vertexes are cross-road and edges are streets. 
The main metric of each edge is speed. It is needed to mention that in general case of transport it 
is impossible to determine the end point of particular unit. But in case of networks destination 
node is always known. The main idea of presented in [2] algorithm is to determine edges weights 
on some moment in near future. 
Limitation: it is resource intensive algorithm 
 
C. Time series analysis 

Time series analysis is widely used in wired networks, but it needed to be modified to use in 
client wireless networks to decrease amount of information being analyzed. On way proposed in 
[3] is to consider only internal mesh-network traffic between nodes. 
The input is sequence of network load values (in bytes per hour for instance). After several filter 
steps and prediction algorithm authors achieved results which can be used in traffic prediction 
(Fig. 5). 

 
Fig 5: Time series analysis 

The time series of its incoming traffic is plotted in Fig. 5. From the figure, we can easily observe 
that (1) the traffic demand is non-stationary over large time scales due to the diurnal and weekly 
working cycles; (2) compared with the traffic behavior in the backbone Internet [9], the traffic at 
an access point is significantly bursty due to the insufficient level of multiplexing. 



IJRIT International Journal Of Research In Information Technology, Volume 2, Issue 5, May 2014, Pg: 528-535 
                                                                               

 
  

Hare Ram Singh,IJRIT  532 

 

 

The above observations are consistent with the findings in [4] 
Limitation: only internal traffic with periodic-type traffic can be handled. 
 
 

III. PROCESS MINING APPROACH 
 The main idea of proposed process mining approach is looking for topology changes and 
redistribute traffic in case of overload nodes prediction (Fig. 6). 

 
 

Fig 6: Traffic Redistribution 
 

A. NS-3 
NS-3 is a discrete-event network simulator used to model different kinds of networks both wired 
and wireless. It has flexible object-oriented and plug-in architecture for creating particular 
network topologies and extend it with new traces output formats [5]. NS-3 is used to build and 
model a set of dynamic mesh networks (like Fig. 6) in order to get traces for analysis using 
process mining techniques. 
To model dynamic mesh network in NS-3 it necessary to do the following in model program (in 
C++): 
 
1. Create a set of network nodes 

2. Install WiFi devices on created nodes: NS-3 provides a set of "Helpers" for some kinds of 
networks. It is enough to use such helper for mesh network to make a topology with given set of 
nodes 

3. Set node mobility properties: initial position in a grid and vector of velocity 

4. Install IP addresses 

5. Install network applications on each node 

6. Start modeling: as a result of modeling process NS-3 gives a trace, for instance in tcp dump 
format, which can be analyzed in, for example, wireshark (an application for network traffic 
visualization) 
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B. ProM 
ProM is a generic framework for implementing process mining tools in a standard environment. 
The ProM framework receives as input logs in the XES or MXML (Mining XML) format. 
Currently, this framework has plug-ins for process mining, analysis, monitoring and conversion 
[8]. 
NS-3 architecture provides a plug-in mechanism for extending a set of formats for trace 
generation. Thus it is possible to implement a MXML plug-in for NS-3 and pass modeling 
results directly to ProM for analysis. 
The main goal of using ProM is to find a set of effective process mining algorithms for 
determination of topology changes, which can lead to traffic overload in some points of the 
network. 
 

C. Algorithm 
The basic research approach consists of several steps: 
1. Dynamic network modeling: use NS-3 to model dynamic mesh network with several nodes 
which form spatial configurations with potentially hotspot nodes. 

2. Trace converting: convert NS-3 trace into MXML format for ProM. 

3. Process extraction: process mining techniques are aimed to extract, analyze, extend or 
optimize different kinds of processes. Process extraction algorithms are used to extract 
information about network topology and traffic distribution changes. 

4. Template search: if current extracted process is similar to someone in database of dangerous 
process templates, a potential hotspot node has to be informed about traffic overload in near 
future. If overload already occurred then new template added to the database to prevent such 
routes distribution in future. 

5. Recommendations for redistribution: some metrics of potentially overloaded node are changed 
to prevent new routes through it. If processes still similar to some of dangerous templates, active 
routes redistribution may be done between overloaded node neighbors. 
The basic scheme of our algorithm is shown in the fig 7 below. 

 

 
Fig 7: Basic Scheme of Algorithm 

 
The main advantage is minimal information about traffic history. Taking into account nodes 
position leads to an ability of extraction different kinds of topologies and traffic load portraits. 
Now research is in process of defining the best process mining algorithms for topology analysis. 
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IV. CONCLUSION 

This paper studies the application of process mining algorithm for traffic prediction in Wireless 
Mesh Network. It proposed the algorithm which is most suitable for traffic prediction in the 
WMN before the congestion occurs. Based on this prediction we can avoid the congestion on any 
node by changing the topology and save the network from jammed. The traffic demand from the 
real wireless network traces, the simulation study shows that our problem formulation and 
algorithm could effectively incorporate the traffic demand dynamics. 
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