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ABSTRACT: In real world  wireless sensor networks (WSNs) emerge as an active research area in which challenging 
topics involve energy consumption, routing algorithms, selection of sensors location according to a given premise, 
robustness, efficiency, and so forth. Despite the open problems in WSNs, there are already a high number of 
applications available. In all cases for the design of any application, one of the main objectives is to keep the WSN 
alive and functional as long as possible. The new localization technique combines the received signal strength indicator 
method which limits the communications between nodes to the range of accessible radiated signal, with a new trend 
which is social network analysis that deals with relationships between nodes in any network with metrics and layouts in 
this paper, the reviewed works are classified into distributed and centralized techniques. The analysis is focused on 
whether a single or multiple sinks are employed, nodes are static or mobile, the formation is event detection based or 
not, and network backbone is formed or not. We focus on recent works and present a discussion of their advantages and 
drawbacks. Finally, the paper overviews a series of open issues which drive further research in the area.  
 

I. INTRODUCTION 
 

The sensor information is usually collected through the available gateways in a given topology. This information is 
then forwarded to a leader node or to a base station known as sink. The design complexity of a WSN depends on the 
specific application requirements such as the number of nodes, the power consumption, the life span of the sensors, 
information to be sensed and its timing, geography of where the sensors are placed, the environment, and the context.  
This survey presents most recent formation techniques and mechanisms for the WSNs. In this paper, the reviewed 
research works are classified into distributed and centralized techniques. In the former, nodes are autonomous and the 
communication is only between neighboring nodes while, for the latter, the network formation is controlled by a single 
device. This research carried out the bandwidth & Energy consumption which related to overcome the transmission of 
packet- delay. 
 

II. RELATED WORKS 
 

2.1 DATA GATHERING TECHNIQUES 
We can classify data gathering schemes on the basis of the research field from which the technique used to exploit 
correlation among sensor nodes is drawn, that is, 

(i) signal processing; 

(ii) compressive sensing; 

(iii) information theory; 

(iv) networking. 

Techniques belonging to the above fields are discussed in the next subsections by highlighting their advantages and 
drawbacks. 
 
2.2 SIGNAL PROCESSING TECHNIQUES 
Frequently high correlations (spatial and/or temporal) among sensor readings exist. In this case, it is inefficient to 
deliver the entire raw data to the destination [8, 9] and signal processing, in particular Transforms and Encoding 
Compression (TEC) techniques, can be exploited in order to reduce the amount of data to send. 
In the case of local TEC techniques, node collects measurements following the Shannon-Nyquist sampling theorem; 
these measurements are transformed and properly encoded and the output of such transformation is stored in the 
payload of one or more packets and sent to the sink. In particular, either lossy or lossless techniques can be used 

http://www.ijirset.com/
https://journals.sagepub.com/doi/10.1155/2016/4156358
https://journals.sagepub.com/doi/10.1155/2016/4156358


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                     | e-ISSN: 2319-8753, p-ISSN: 2320-6710| www.ijirset.com | Impact Factor: 7.512| 

     || Volume 10, Issue 4, April 2021 || 

     DOI:10.15680/IJIRSET.2021.1004084 

IJIRSET © 2021                                                             |     An ISO 9001:2008 Certified Journal   |                                           3505 

 

 

depending on the particular application scenario. In this technique which signal measures to prevent the delay-
convergence. With lossy techniques [3], the original data is compressed discarding some of the original information; 
this allows achieving higher compression ratios but at the receiver side one can only reconstruct the data with a certain 
accuracy. However, in some types of monitoring, the accuracy of observations is critical for understanding the 
underlying physical processes. In other cases, it is not possible to have an a priori knowledge about the magnitude of 
observational errors that are tolerable without affecting a correct data gathering. Moreover, some application domains 
(e.g., body area networks BANs in which sensor nodes permanently monitor and log vital signs) demand sensors with 
high accuracy and cannot tolerate measurements corrupted by lossy compression processes. The Image data can be 
partially recognized pixels in the position of the image size and clarity. 
In all these kinds of WSNs, lossless data gathering is essential and desirable. Examples of local lossless compression 
schemes have been proposed in [4, 23, and 24]. 
Lossy compression techniques have been evaluated and compared in terms of reconstruction errors and energy 
consumptions in [22]; therefore, in this paper we concentrate our attention on lossless techniques. 
For the sake of space, we did not consider distributed TEC techniques in this paper but we refer the reader to [13]. 
Nevertheless, the major distributed approaches of signal processing applied to WSNs will be discussed in the next 
subsections. 
 
2.3 NETWORK CODING BASED TECHNIQUES  
A different approach exploits the network coding (NC) paradigm. NC is an effective information transmission approach 
originally introduced by Allseed et al. [38] to improve network capacity of multicast networks. Differently from the 
classical store and forward network paradigm where nodes simply replicate and forward incoming packets, using NC 
intermediate nodes in the network have the ability to forward functions of received packets (e.g., linear combinations). 
In this manner, throughput gain, robustness, and energy saving can be achieved by exploiting the fact that each newly 
generated packet carries information contained in several original packets [39].NC has received increasing attention 
also in WSNs as a promising tool to improve network lifetime and reliability by exploiting the broadcast nature of the 
wireless channel [40].However, most of the proposed techniques developed so far [41–43], whilst being useful for data 
dissemination (e.g., traffic from the sink node to the sensor nodes), cannot be applied for data collection, which is the 
most important traffic in WSNs.In fact, to apply NC for data gathering in WSNs, some issues have to be solved. 
 

(i) Header Overhead. NC schemes are mostly based on random linear codes [44, 45] which allow implementing them 
in a distributed manner but introduce large overhead because coefficients used for linear combinations should be 
specified in packets header. The header size is proportional to the number of aggregated packets that, in the specific 
case of data collection in WSNs, could be equal to the number of nodes in the network. 
 

(ii) All-or-Nothing Problem. When n packets are combined using NC, the sink has to receive at least n packets in order 
to be able to recover the original information. Thus, even if the sink receives 𝑛−1n-1 packets, it cannot recover any 
information. Instead, graceful degradation is desirable in WSNs. 
 

(iii) Delay. The delay introduced by NC might be prohibitive for large networks where a large number of packets 
should be combined and decoded. Instead, many sensor networks applications, for instance, WSNs developed for 
control/automation or real-time audio/video streaming, require small bounded delays. In the Streaming the video data 
content this technique is compressed and packet size of the data with maximum data transmission rates to overcome the 
delay and increase the packet-delivery ratio. 
 

(iv) Duty Cycling. Most of NC schemes are based on overhearing; that is, nodes should remain in active mode to 
participate in NC-based routing, which increases the energy consumption of the sensor nodes. So, it is difficult to 
couple NC paradigm and duty-cycling techniques commonly used in WSNs. 
 

(v) Reliability. Full (or at least high) reliability is desirable in sensor networks and is mandatory in several scenarios, 
for instance, in new scientific experiments, where accuracy of observations is critical, or in the case of biomedical 
applications, where it is necessary to ensure that important details are not lost causing errors in medical diagnosis. 
When random codes are used, even in a reliable network, the original messages can be retrieved with “high probability” 
(though not “certainty”), and high probability is achieved through the use of large finite fields (i.e., large coefficients 
and therefore large headers). 
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(vi) Complexity. NC techniques should be simple to cope with low computational and memory resources of sensor 
nodes. We refer the reader to [46] for further considerations on the applicability of NC to WSNs.The above issues have 
been solved in [16] where the authors proposed a new forwarding technique for WSNs based on the Chinese 
Remainder Theorem (CRT) able to achieve different trade-offs between reliability and energy saving. 
 

III. CONCLUSION 
 

WSNs are exposed to numerous security threats that can endanger the success of applications.Security support in 
WSNs is challenging due to the limited energy, communication bandwidth, and computational power. Also, sensors are 
often deployed in an open environment where no physical security is available. Given the diversity of WSN 
applications and possibly different security requirements, we think special enhancing security approaches to securing 
WSN is necessary. To recapitulate, the contributions of this book are. Security of WSN is considered through QoS. 
Using QoS components, we evaluated models and system-level test using sensor nodes. One primordial issue is to 
satisfy application QoS requirements while providing a high-level abstraction that addresses WSN security. With the 
proposed approach, such tests can be easily parallelized by applying wireless broadcast to many nodes at once. As a 
result, the proposed approach can be used in variety of testing scenarios. A secure model is proposed with flow of 
security classes providing different levels of security using QoS. However our finding found that effects of security 
metrics place a lot of burden on the QoS of the overall system thus decreasing performance. Mathematical model for 
WSN security. We need a theoretical foundation to determine the minimum number of sensors to be deployed so that 
intruders crossing a barrier of sensors will always be detected. However the sensor nodes deployed should have the 
security implemented in them as suggested with our findings. We present the fundamental mathematical model design 
for sensor nodes that can be used to secure different WSNs topology against intruders.  
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