
                  International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                      Volume: 08 Issue: 12 | Dec 2021                         www.irjet.net                                                                p-ISSN: 2395-0072 

 

© 2021, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 1261 

DATA MINING AND FUSION TECHNIQUES FOR WIRELESS INTELLIGENT 

SENSOR NETWORKS 

E. ABIRAMI1 

2Dr. (Mrs) S.HEMALATHA, M.Sc.,M.C.A.,M.Phil., Ph.D., (CS),  Assistant Professor, Department of Computer 
Science.  Master of Philosophy, Department of Computer Science. 

1,2Shrimati Indira Gandhi College, Trichy-2, Tamil Nadu, India 

--------------------------------------------------------------------***-----------------------------------------------------------------------
Abstract - Remote Sensor Systems community has seen 
an application centre move. In organize information 
handling and genuine time application capability have 
made remote sensor systems a strong application for 
occasion discovery and disturbing applications as well. 
Successful and dependable occasion location for WSN 
requires brilliantly strategies of mining covered up 
designs within the sensor information with various kinds 
of dynamicity. The primary level of occasion location is 
conducted interior the sensor hubs, whereas the 
moment level is carried out in a level higher which 
consolidates a combination calculation to reach a 
agreement among person discovery choice made by 
sensor hubs. Instability and energetic terms such as 
arrangement area, network assets and topology are 
ordinary hones within the field of remote sensor 
systems. A two-level detecting component combination 
based generally approach for hearth discovery in WSN. 
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1. INTRODUCTION 

Remote locator arrange comprises of minor, low-priced 
locator hubs disseminated. finder hub unit of 
measurement coordinates with detecting, process and 
remote communication capabilities. Hub unit ordinarily 
prepared with a remote radio handset, a small 
microcontroller, an impact supply and multi sort 
sensors. Attention-grabbing applications shift from 
security and security to meteorological danger, seismic 
tremor and hearth location. The planned occasion 
discovery procedure got to be light-weight inferable to 
confined method capability of locator hubs. The two-
layer combination based generally strategy gives 
encourage back for energetic nature of the arrange, 
physical disappointment of the hubs and wrong 
readings. In arrange to keep up an correct degree of 
benefit quality and an cheap framework time period, 
vitality must be optimized at each arrange of framework 
operation. Centralized and decentralized approaches 
inside which occasion location is conducted in an 
exceedingly base station, A blame tolerant occasion 
location plot can happen. Reluctant fluffy sets (HFSs), 
which permit the enrolment degree of an component to a 
set spoken to by a few conceivable values, can be 
considered as a capable device to specific questionable 

data within the handle of bunch choice making. Two 
world cases, i.e., code investigation and classification 
moreover since the evaluation of commerce 
disappointment chance, unit utilized incidentally the 
specific would like of the clump run the show backed 
HFSs, which might consolidate the qualification of 
examination information given by totally diverse 
consultants in clump forms. We create the interval-
valued HFSs and the comparing relationship coefficient 
equations, and after that illustrate their application in 
clustering with interval-valued reluctant fluffy data 
through a particular numerical illustration. A high-level 
deliberation of detecting component systems shapes the 
dispersed information studied, amid which address is 
received to recover data. 

We create an data combination run the show which may 
be connected on combination centres of a cluster-based 
remote detecting component organize (WSN). the data 
combination run the show may be a numerical 
demonstrate upheld formal rationale hypothesis. Remote 
locator systems (WSNs) are resource-constrained 
systems, outstandingly once the vitality is inconceivably 
obliged; the applying of WSNs is seriously confined. 
information combination can viably trim the number of 
information transmission at interims the arrange, trim 
the vitality utilization to amplify organize sum and 
progress metric utilization, as a result, it'll overcome the 
limitation of vitality and information. 

2 LITERATURE SURVEY 

(Soheil, G.; Srivastava, A.; Yang, X.; Sarrafzadeh, M. 
Ideal Vitality Mindful Clustering in Sensor Systems. 
Sensors 2002)  

Sensor systems is among the speediest developing 
innovations that have the potential of changing our lives 
radically. These collaborative, energetic and disseminated 
computing and communicating frameworks will be self 
organizing. They will have capabilities of dispersing a 
errand among themselves for proficient computation. 
There are numerous challenges in execution of such 
frameworks: vitality dissemination and clustering being 
one of them. In arrange to preserve a certain degree of 
benefit quality and a reasonable system lifetime, vitality 
should be optimized at each arrange of framework 
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operation. Sensor hub clustering is another exceptionally 
critical optimization issue. Hubs that are clustered 
together will effortlessly be able to communicate with 
each other. Considering vitality as an optimization 
parameter whereas clustering is basic. In this paper we 
consider the hypothetical angles of the clustering issue in 
sensor systems with application to vitality optimization. 
We outline an ideal calculation for clustering the sensor 
hubs such that each cluster (which incorporates a ace) is 
adjusted and the whole remove between sensor hubs 
and ace hubs is minimized. Balancing the clusters is 
required for equitably dispersing the stack on all ace 
hubs. Minimizing the full separate makes a difference in 
diminishing the communication overhead and 
consequently the vitality dissemination. This issue 
(which we call adjusted k-clustering) is demonstrated as 
a minces stream issue which can be fathomed ideally 
utilizing existing strategies. 

(Li, L.; Bai, F. Analysis of Data Fusion in Wireless 
Sensor Networks. In Proceedings of the 2011 
International Conference on Electronics 
Communications and Control (ICECC), Ningbo, China, 
9–11 September 2011), 

It is an compelling strategy that application of 
information combination innovation in remote sensor 
systems, for lessening the sum of information 
transmission arrange and diminishing arrange blockage. 
It depicts in remote sensor organize information 
combination strategies, information combination and 
information combination structure. It point by point 
examination confronting modern challenges of remote 
sensor systems for information combination, such as 
secure information combination and diminish the vitality 
taken a toll of information combination itself.   

(Chen, N.; Xu, Z.; Xia, M. Correlation coefficients of 
hesitant fuzzy sets and their applications to clustering 
analysis. Appl. Math. Modell. 2013) 

Reluctant fluffy sets (HFSs), which permit the enrolment 
degree of an component to a set spoken to by a few 
conceivable values, can be considered as a capable 
apparatus to specific questionable data within the 
prepare of bunch choice making. We infer a few 
relationship coefficient equations for HFSs and apply 
them to clustering investigation beneath reluctant fluffy 
situations. Two genuine world illustrations, i.e. program 
assessment and classification as well as the appraisal of 
trade disappointment chance, are utilized to 
demonstrate the real require of the clustering calculation 
based on HFSs, which can join the contrast of assessment 
data given by distinctive specialists in clustering 
processes. In arrange to expand the application space of 
the clustering calculation within the system of HFSs, we 
create the interval-valued HFSs and the comparing 
relationship coefficient equations, and after that 
illustrate their application in clustering with interval-

valued reluctant fluffy data through a particular 
numerical example. 

(Wang, J.; Al-Mamun, A.; Li, T.; Jiang, L.; Zhao, D. 
Toward Performant and Energy-efficient Queries in 
Three -tier Wireless Sensor Networks. In Proceedings 
of the 47th International Conference on Parallel 
Processing, Eugene, OR, USA, 13–16 August 2018) 

Sensor systems have as of late pulled in critical 
consideration for numerous military and gracious 
applications, such as environment checking, target 
following, and observation. A high-level deliberation of 
sensor systems shapes the dispersed database see, in 
which inquiry is received to recover information from 
the organize. Sensor hubs have constrained vitality 
assets and their usefulness proceeds until their vitality 
channels. In this manner, inquiry for sensor systems 
ought to be admirably planned to expand the lifetime of 
sensors. This paper presents a inquiry optimization 
strategy based on user-specified precision thing for 
remote sensor systems. When issuing a inquiry, client 
may indicate a value/time precision imperative agreeing 
to which an optimized inquiry arrange can be made to 
play down the vitality utilization. At each single sensor 
hub, rather than coordinate conveyance of each 
perusing, calculations are proposed to decrease both 
information detecting and information transmission.  

(Su, W.; Bougiouklis, T.C. Data Fusion Algorithms in 
Cluster-based Wireless Sensor Networks Using Fuzzy 
Logic Theory. In Proceedings of the 11th WSEAS 
International Conference on COMMUNICATIONS, Agios 
Nikolaos, Crete Island, Greece, 26–28 July 2007),  

In our most recent work, we created a information 
combination calculation which can be connected on 
combination centres of a cluster-based remote sensor 
arrange (WSN). The information combination calculation 
may be a scientific demonstrate based on fluffy rationale 
hypothesis. In fluffy rationale, a collection of objects is 
prepared utilizing fluffy sets to get a esteem, which 
summarizes the collection. In this paper, we look at the 
impacts of uncertain WSN perceptions and distinctive 
fluffy sets on the proposed information combination 
calculation. Our comes about appear that the proposed 
calculation can successfully meld information in WSN.  

(Yuan, W.; Krishnamurthy, S.V.; Tripathi, S.K. 
Synchronization of Multiple Levels of Data Fusion 
inWireless Sensor Networks. GLOBECOM 2003),  

In remote sensor systems, in-network information 
combination is required for energy-efficient data stream 
from a majority of sensors to a central server or sink. As 
information (either crude or combined) is engendered 
towards the sink, different levels of information 
combination are likely. The information combination at 
different levels ought to be synchronized in arrange to 
meld information successfully. It is critical that data from 
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as numerous sensors as conceivable to be combined in 
arrange to extend the validity of the totaled report. Be 
that as it may, there are trade-offs between melding a 
expansive number of sensor reports and the idleness 
caused within the conglomeration handle. The ways taken 
by the information towards the sink decide where 
information can be combined, and in this way, have an 
impact on the productivity of the accumulation handle. In 
this work, we propose a technique by which the different 
levels of combination are synchronized to guarantee that 
the totaled report incorporates a wanted trade-off 
between validity and inactivity, in any case of the 
topology of the structure made by the integration of the 
ways on which information navigates towards the sink.  

(Chen, Y.; Shu, J.; Zhang, S.; Liu, L.; Sun, L. Data Fusion 
in Wireless Sensor Networks. In Proceedings of the 
Second International Symposium on Electronic 
Commerce and Security, Nanchang, China, 22–24 May 
2009),  

Remote sensor systems (WSNs) are resource-
constrained systems, particularly when the vitality is 
exceedingly obliged; the application of WSNs is seriously 
limited. Information combination can successfully 
decrease the volume of information transmission within 
the arrange, diminish the vitality utilization to expand 
arrange lifetime and move forward transmission 
capacity utilization, as a result, it can overcome the 
confinement of vitality and transfer speed. This paper 
gives a overview on classical information combination in 
remote sensor systems from the taking after 
perspectives: developing an conglomeration tree and 
information relationship preparing, etc. And at long last 
the heading of encourage study on information 
combination is additionally pointed out. 

2.2 EXISTING SYSTEM 

It may be a standard apply inside the associated literary 
works to accept a few clear marks for the occasions so 
target assurance the organizing and communication 
associated problems. The data combination at shifted 
levels got to be synchronized, so as to meld information 
viably. There are trade-offs between combining an larger 
than usual assortment of gadget reports and so the 
inactivity caused inside the conglomeration strategy. The 
ways taken by the data| towards the sink verify, 
wherever information may be coalesced, and in this way, 
have an impression on the strength of the accumulation 
strategy. It could be a standard apply inside the 
associated literary works to accept a few clear marks for 
the occasions at that point concentrate on assurance the 
organizing and communication associated problems. 

2.3 PROPOSED SYSTEM 

Making utilize of data combination as relate degree 
endorsing instrument to expand versatility of the 

occasion location strategy against energetic nature of the 
WSN itself additionally the preparing space. each 
Nourish Forward Neural Organize and Gullible Inlets 
classifiers have moo handle complexness and conjointly 
offer tall classification exactness. we've a specific 
occasion, i.e., fire, in mid, we'll do the instructive offline. 
this recommends that chimney as an event includes a or 
maybe certifiable signature and by forming this 
signature, interpreting that into weights and probability 
thickness perform, and program the locator hubs 
victimization commerce rules. we have a propensity to 
pay uncommon consideration to properties like being 
computationally low-cost, exact, blame tolerant, vitality 
conservative, and being conveyed. 

III. METHODOLOGY 

3.1FEED FORWARD NEURAL NETWORK (FFNN) 

It consists of input layer, one or many hidden layers, an 
output layer once each layer has multiple neurons. 

 

Fig. I: Architecture of a Neural Network 

3.2 NAIVE BAYES CLASSIFIER 

Credulous Inlets classifiers are a collection of 
classification calculations based on Bays’ Hypothesis. It 
isn't a single calculation but a family of calculations 
where all of them share a common rule, i.e. each combine 
of highlights being classified is free of each other. To 
begin with, let us consider a dataset.  

Consider a anecdotal dataset that depicts the climate 
conditions for playing a diversion of golf. Given the 
climate conditions, each tuple classifies the conditions as 
fit(“Yes”) or unfit(“No”) for plaing golf. 
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3.3 DECISION-TREE BASED EVENT DETECTION 

A choice tree may be a learning algorithmic program that 
employments tree-like charts to demonstrate and 
esteem isolated capacities. The inputs to the tree might 
be either continuous or separate in any case the yields 
(the choices) unit of measurement interminably isolated. 
Development of a call tree for classification needs a 
coaching segment. This coaching area utilizes a gather of 
information and a learning algorithmic program to look 
for out a least profundity call tree. The tree need to 
contain the least required hubs to scale back time and 
memory complexities. 

 

Figure 2: Block diagram of the proposed approach. 

3.4 FFNN BASED DETECTION 

The ideal set of sensors may be a subject by itself that in 
WSNs community was now and then done naturally by 
consolidating temperature and/or smoke sensors. 
looking into fundamental writing in antiquated chimney 
discovery and examination impacts and impacts of 
person sensors, uncovers that a bunch of four sensors, 
i.e., temperature, ionization, photoelectrical and CO, unit 
the preeminent successful and are tried to be the ideal 
detector set for analyst work chimney. the primary level 
performs a classification errand in arrange to choose 
upon event of an occasion. In doing so, it can utilize all its 
sensors or fair a sub set to suit for misfortune of a sensor 
or particular sensor. The moment level learns how to 
bargain with the choice comes about being given by the 
past organize and reach a agreement by combining 
different occasion location result. 

 
Figure. 3: Block Diagram of the FFNN Approach 

 

IV. RESULTS AND DISCUSSION 

To test the hardness of our approach in nearness of 
gadget disappointment or unsafe interface quality, we 
tend to at that point cut back assortment of gadgets 
blessing on each hub until there's fair one sensor cleared 
out. Another advantage in doing subsequently is 
characteristic commitment of each gadget set in 
identifying the fire. FFNN accomplishes way better 
discovery exactness on one-level approach, whereas 
Gullible Inlets performs way better as a entirety 
conjointly actualizes Choice Tree Based Occasion 
Location. In case of any of the finders or sensor hubs, the 
procedure will perform with cheap level of precision and 
sponsib leness. Table I and 2 report our observational 
comes about of applying FFNN, Gullible Inlets classifiers 
and DECISION-TREE BASED Occasion DETECTION only 
on the primary level. Within the moment explore, we 
assess our total two-level combination based approach.  
After each hub has exclusively and locally chosen on 
event of an occasion, it reports its choice to the higher 
level, where classification yields of the primary level are 
intertwined and agreeably a agreement over event of the 
occasion is made. Table 3 , 4 and 5 report our 
observational comes about of the moment tests. All the 
tests were conducted 10 times and the normal values are 
detailed. In Tables 1-4, ''P' signifies the nearness of a 
specific sensor, whereas ' x' shows the nonappearance of 
that sensor. 

FFNN 
TEMP ION Photo CO Detection 

Accuracy 
P P P P 98.96 
X P P P 98.7 
P X P P 98.4 
P P X P 97.8 
P P P X 73 

Table l one Level Approach 

Naive Bayes Classifier 
TEMP ION Photo CO Detection 

Accuracy 
P P P P 78.96 

X P P P 76.7 
P X P P 73.8 
P P X P 76.2 
P P P X 71.8 

Table 2 one Level Approach 

DECISION-TREE BASED EVENT DETECTION 
TEMP ION Photo CO Detection 

Accuracy 
P P P P 80.96 
X P P P 88.7 
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P X P P 85.9 
P P X P 82.4 
P P P X 81.6 

Table 3 one Level Approach 

The obtained results show that FFNN achieves better 
detection accuracy on one-level approach, while Naive 
Bays performs better as a whole and also implements 
Decision Tree Based Event Detection. Another 
interesting finding is that contribution of CO sensor in 
fire detection is high; which means CO alone can result in 
acceptable detection accuracy. Combining CO with ION, 
or ION with TMP can also improve the results. Moreover, 
the two-level approach is more precise and robust. This 
implies that in case of malfunctioning of any of the 
sensors or sensor nodes, the technique can perform with 
reasonable level of accuracy and reliability 

FFNN 
TEMP ION Photo CO Detection 

Accuracy 
P P P P 99.2 
X P P P 98.9 
P X P P 98.7 
P P X P 98.1 
P P P X 98.2 

Table 4Two Level Approach 

Naive Bayes Classifier 
TEMP ION Photo CO Detection 

Accuracy 
P P P P 99.96 
X P P P 99.7 
P X P P 99.8 
P P X P 99.2 
P P P X 99.8 

Table 5Two Level Approach 

DECISION-TREE BASED EVENT DETECTION 
TEMP ION Photo CO Detection 

Accuracy 
P P P P 90.96 
X P P P 98.7 
P X P P 95.8 
P P X P 92.6 
P P P X 91.3 

Table 6Two Level Approach 

Best 
Results 

Accuracy Rate Computational 
Complexity 

Naive 
Bayes 

99.91 % O(m x i xj ) 

FFNN 99.2 % O(m x n x p) 
DECISION-
TREE 

89.73 O(m x k x r x o) 

Table 7Comparing Empirical Results 

The complexity is based on the taking after factors: m is 
number of highlights, i is number of allotments (for 
likelihood thickness estimation), } is number of 
classes(or yields), n is number of neurons in covered up 
layer), p is number of neurons in yield layer, k number of 
enrollment capacities per input, r is the number of rules, 
is the number of yields (within the specific case of fire 
location, =1). 

Preprosess 

 

 

Cluster Output 
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 CONCLUSION 

To back energetic nature of the WSN, e.g., to address 
physical grown-up male disappointment, perilous 
interface quality, or inaccurate information, we have a 
propensity to amplify our approach to a moment level 
classification, inside which the choice of person hubs is 
solidified and a assention is come to. The essential data 
of sensor combination on accomplishing a more vigorous 
and exact occasion discovery for the Remote sensor 
Systems. The moment level learns a way to oversee the 
choice comes about being given by the past arrange and 
reach a agreement by intertwining shifted occasion 
location comes about. 
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