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Abstract 
In this paper, state of art Quality of Service (QOS) in Wireless Sensor Network (WSN) is analyzed. Traditional end-to-
end multimedia applications, some non-end- to-end mission critical applications visualized for WSN have brought 
forward new QoS requirements. In this direction, an Adaptive Fuzzy logic control based QoS management scheme 
(AFLC-QM) scheme for WSN’s with constrained resources and dynamic environment is proposed. This scheme deals 
with the impact of unpredictable changes in traffic load on the QoS of WSN’s. lifetime, throughput and delay are 
chosen as input parameters. A bell shaped membership function is chosen to analyze the effect of these three input 
parameters on the QoS of the system as it provides low rise and fall time. Then a Fuzzy Logic Rule Base (FLRB) is 
applied to take the desired decision to improve the QoS. The system results are studied and compared using MATLAB. 
It gives better and satisfactory performance. 
Keywords: Fuzzy Logic, Quality of Service (QOS), Wireless Sensor Network (Wsn). 

1. Introduction 

Wireless sensor network (WSN) consists of spatially distributed, autonomous sensors connected via a 
(wireless) communications infrastructure to co-operatively monitor, record and store physical or 
environmental conditions, such as temperature, sound, vibration, pressure, motion or pollutants. A sensor 
network is composed of a large number of sensor nodes that are densely deployed either inside the 
phenomenon or very close to it. The position of sensor nodes need not be engineered or predetermined. 
This allows random deployment in inaccessible terrains or disaster relief operations. On the other hand, this 
also means that sensor network protocols and algorithms must possess self-organizing capabilities. Another 
unique feature of sensor networks is the cooperative effort of sensor nodes. Sensor nodes are fitted with an 
onboard processor. Instead of sending the raw data to the nodes responsible for the fusion, they use their 
processing abilities to locally carry out simple computations and transmit only the required and partially 
processed data. 
 
Wireless sensor networks (WSNs) are an important technology for large-scale monitoring, providing sensor 
measurements at high temporal and spatial resolution. The simplest application is sample and send where 
measurements are relayed to a base station, but WSNs can also perform in-network processing operations 
such as aggregation, event detection, or actuation. The first WSN  a decade ago  clearly articulated the 
promise of the technology for a diverse range of monitoring applications including forests, waterways, 
buildings, security, and the battlefield. 
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Wireless Sensor Networks consists of individual nodes that are able to interact with their environment by 
sensing or controlling physical parameter; these nodes have to collaborate in order to fulfill their tasks as 
usually, a single node is incapable of doing so; and they use wireless communication to enable this 
collaboration [1]. The definition of WSN, according to, Smart Dust program of DARPA is: “A sensor 
network is a deployment of massive numbers of small, inexpensive, self powered devices that can sense, 
compute, and communicate with other devices for the purpose of gathering local information to make 
global decisions about a physical environment” [1]. 

 
 

Fig. 1 Simple WSN Model. 
 

2. QOS IN WSN 

Many Different communities may interpret QoS of WSNs in separate ways. For example, in applications 
including event detection and target tracking, the failure to detect or extracting wrong or incorrect 
information according to a physical event may arise from many reasons. It may be due to the deployment 
and network management, i. e. , the location where the event comes may not be covered by any active 
sensors. Intuitively, we can define coverage or the number of active sensors as parameters to measure the 
QoS in WSNs. We can also define some things about transportation that related parameters to measure 
QoS. However, our differences of QoS perspectives is not absolute since a common application 
requirement such as the performance measure associated with event detection may involve all of them. 
Here, our aim is to focus on how the underlying network can provide the QoS to applications, in terms of 
which parameters we can map application requirements into the network infrastructure and measure the 
QoS support accordingly. In Quality of Service in Wireless Sensor Networks, Wireless Sensor Networks 
(WSNs) consists of groups of tiny sensor nodes that are placed for target such as environmental monitoring, 
surveillance. Due to the small size of the nodes, they are typically deployed in large numbers and 
communicate via multiple hops through a wireless shared communication channel. 

2.1 Quality of Service Property Model 

Let us consider a web service S with a set of QoS parameters defined as fq1; q2; q3g.We would like to 
define a relation between quality parameters and aggregated QoS. Having defined the relation, it is possible 
to estimate an overall quality degree that can be used for further analysis. we consider three quality 
parameters: Response Time (Rt), Availability (Ava) and Throughput (Tp). 

_ Response-time: the expected delay in milliseconds between the time when the request is sent and the time 
when the result is received. 
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_ Availability: the percentage of the time in which a web service is available. 
 
WSN differs dramatically from the traditional real-time systems due to its wireless nature, limited resources 
(power, processing and memory), low node reliability and dynamic network topology. Thus, QoS 
requirements generated by the application of WSN‟s are very different and cannot be satisfactorily defined 
by the traditional end-to-end QoS parameters. For applications involving event detection and target 
tracking, the failure to detect or extracting incorrect information regarding any physical event may arise 
due to various reasons These may include to fault in node deployment and network management which 
means that the area of occurrence of event may not be covered by sufficient no. of active sensors. Thus we 
can define „Coverage‟ or the number of active sensors as a parameter to measure the QoS in WSN‟s [2][3]. 
 
3. Packet Loss probability in Wsn 
 
QoS in WSN can be found out in terms of throughput, lifetime, delay etc. Here, a WSN consisting of 50 
nodes deployed over an area of 500x500 sq. m is shown in Fig 2. In our work, we have assumed that all the 
nodes send data to the sink node. The data rate is assumed to be 256 Kbps and the packet size 512 bits. So 
the packet arrival rate is 500 packets / sec., it is seen that for 500 packets/sec the probability of packet loss 
is 2%. So the throughput is 98% provided packets do not collide. Under real operating conditions, packets 
will collide and throughput will decrease. So, for increased throughput we have proposed a fuzzy logic 
based scheme where the decision will be based on various parameters. 
 

 
 
 
4. Fuzzy Logic Based QoS Management Model 
 
Fuzzy logic is a multivalued logic which allows intermediate values to be defined between conventional 
evaluations like true/false, yes/no; high/low etc. Fuzzy logic provides an alternative way to represent 
linguistic and subjective attributes of the real world in computing. It is able to be applied to control systems 
and other applications in order to improve the efficiency and simplicity of the design process. 
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Fig. 2 Fuzzy Diagram 

The linguistic variable is kept to be LOW, MEDIUM and HIGH for lifetime, throughput, delay. 
Membership functions for lifetime, throughput, and delay are used respectively. Bell shaped membership 
functions are used because it gives low rise time and lower number of fluctuations [4]. Based on the 
knowledge on the linguistic variable  IF THEN ELSE fuzzy rules are used to take decision for enhancing 
the QoS of WSN. 
Linguistic rules used here are Mamdani because this type of fuzzy rule based system (FRBS) provides a 
natural framework to include expert knowledge. This knowledge describes the relation between system 
inputs and output, can be easily combined with rules. Mamdani type FRBS provides an easier way to select 
the most suitable fuzzification and defuzzification interface components as well as the interface method 
itself. Mamdani type FRBSs also provide a highly flexible means to formulate knowledge, while at the 
same they remain interpretable [5]. 
 

 
Fig. 3 Membership Functions. 

 

 
Fig. 4 Membership function for Lifetime. 
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Fig. 5 Membership function for Throughput 

 

 
Fig. 6 Membership function for Delay 

 
 

Table 1: Proposed Fuzzy Logic Rule Base 
Rule no. Lifetime Throughput Delay Output QOS 

1 Low Low Low poor 
2 Low Low Medium poor 
3 Low Medium High poor 
4 Low Medium Low Medium 
5 Low High Low Medium 
6 Low High Medium Good 

5. Experimental Results 

The proposed model is simulated using MATLAB [6]. 
 

 
Fig. 6 Output QoS vs. Node Density & Lifetime 

 

6. Conclusions 

In this paper, a fuzzy logic based approach for QoS Management in WSN. Three parameters Lifetime, 
Throughput, Delay give better output as compare to other parameters. Packet loss is estimated for a 
randomly deployed network. Simulation results show that our implementation particularly works well with 
increased network traffic, that is, with increased packet generation rate. The response of the fuzzy model is 
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then found out and it seems to be satisfactory. The program is not complex and can be easily embedded in 
real system. Output after Fuzzy used for Lifetime, Throughput, Delay parameter give satisfactory and better  
Performance metrics.  
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