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A fuzzy C means and hierarchical voting based RSSII quantity localization method for wireless sensor network 
ABSTRACT

With the rapid development of communication technology in recent years, Wireless Sensor Network (WSN) has become a promising research project. WSN is widely applied in a number of fields such as military, environmental monitoring, space exploration and so on. The non-line-of-sight (NLOS) localization is one of the most essential techniques for WSN. However, the NLOS propagation of WSN is largely influenced by many factors. Hence, a triple filters mixed Kalman Filter (KF) and Unscented Kalman Filter (UKF) voting algorithm based on Fuzzy-C-Means (FCM) and residual analysis (TF-FCM) has been proposed to cope with this problem. Firstly, an NLOS identification algorithm based on residual analysis is used to identify NLOS errors. Then, an NLOS correction algorithm based on voting and NLOS errors classification algorithm based on FCM are used to process the NLOS measurements. Hard NLOS measurements and soft NLOS measurements are classified by FCM classification. Secondly, KF and UKF are applied to filter two categories of NLOS measurements. Thirdly, maximum likelihood localization (ML) is employed to estimate the position of mobile nodes. The simulation result confirms that the accuracy and robustness of TF-FCM are better than IMM, UKF and KF. Finally, an experiment is conducted to test and verify our algorithm which obtains higher localization accuracy.
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CHAPTER 1
INTRODUCTION
Nowadays wireless sensor networks have become a key technology used in diverse applications such as environmental and disaster area monitoring, security, inventory management, healthcare monitoring, etc. The resource-constrained sensors that compose these networks collect information about the environment that surrounds them and are interconnected with the rest of the nodes of the network, making this technology a fundamental part of the Internet of Things (IoT) .The rise of IoT applications has caused the appearance of lots of interconnected devices that allow the compilation of large quantities of data using sensor nodes. However, for some applications the information obtained is only useful if the location of the sensor nodes is known]. Therefore, an efficient and low-cost localization mechanism is necessary. Achieving precise location information in an efficient way—in terms of energy consumption, processing overload and memory overload—is an important issue for wireless sensor networks (WSNs) that has long been studied in the literature . This research has led to three main localization schemes depending on the area of deployment: wide area localization (WAL) schemes, local area localization (LAL) schemes and ad hoc localization (AHL) schemes. WAL schemes provide global localization data that can be calculated by the network or by the node to be located. This scheme is used to achieve high accuracy and fast localization in user applications such as navigation. The Global Positioning System (GPS) is the most popular, but direct GPS signals are difficult to receive in an indoor environment. The second one, the LAL scheme, is typically based on the features of the underlying physical layer, such as ultrasound, infrared, Bluetooth, etc. These schemes use parameters like the time of arrival (ToA) to provide a location. Finally, in the AHL schemes, the problem of localization is completely different. It consists of estimating the location of the nodes by collaborating with each other. These schemes are divided on range-free and range-dependent techniques. Although GPS is widely used for mobile applications where localization is required, it is not feasible for indoor environments and implies a large energy consumption and cost . This has led to the development of several AHL localization techniques for resource-constrained sensor devices. The ones based on a received signal strength indicator (RSSI) have also been long studied in the literature, but extensive experimental data of these techniques using real sensor devices are still lacking. This is an important issue since computational and communication overhead introduced by these algorithms could not be affordable by some sensor devices. RSSI-based techniques are very common in these sensor networks, since they do not require any additional hardware—most wireless transceivers provide RSSI data—or any synchronization in the network end-devices. However, most of the previous analyses done on these localization algorithms do not consider the impact of processing them in the resource-constrained end-devices. In general, those localization algorithms that require a large processing time highly increase the energy consumption of the nodes since the time available to enter in low power consumption modes is reduced. Therefore, it is important to evaluate not only the accuracy of the localization algorithms, but also its costs in terms of processing times for resource-constrained devices. Some of the most used RSSI-based localization algorithms are trilateration and ring overlapping based on comparison of RSSI (ROCRSSI.Some experimental works have been done using these algorithms, demonstrating that the accuracy achieved using the ROCRSSI techniques is better than the accuracy achieved using trilateration when more than three anchor nodes are used. In addition, the fuzzy ring-overlapping range-free (FRORF) algorithm introduces fuzzy logic to the ROCRSSI technique to achieve a better accuracy while increasing the algorithm complexity. However, an increased algorithm complexity could lead to large processing times that could have an important impact in low power devices that should be considered. Therefore, in this work, we have implemented the FRORF localization method in IoT end-devices to evaluate its accuracy and the algorithm processing time for different levels of fuzzification. We have followed a distributed approach in which the nodes calculate their own positions, opposite to a centralized approach in which the location is calculated by an unconstrained high-end host. In this way, some modifications, that are detailed in this document, have been done to the original algorithm to fit sensor devices constraints, and multiple tests have been carried out in three different scenarios. This paper is organized as follows. presents the related work in localization for WSNs. fully describes the algorithm proposed, while presents the full description of the hardware and software resources employed to implement the FRORF as well as the methodology followed during the tests. presents the results obtained in the different tests, which are discussed in. Finally, conclusions are offered in .
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Wireless sensor network (WSN) is a distributed sensor network consisting of a large number of inexpensive microsensor nodes deployed in the monitoring area to form a multihop and self-organizing network system through wireless communication [1]. One of the basic functions of the sensor network is to get the location information of event occurrence or the message node. However, unknown nodes randomly distributed in the monitoring area cannot locate themselves in advance, so the nodes are necessary to be located.WSN node localization method can be classified into the range-based localization method and range-free localization method according to whether the distance measurement is needed in the localization process [2]. The former needs to estimate the distance between the unknown node and the anchor node when estimating the location of unknown node. And the latter estimates the location of unknown node by the connectivity of the whole network. Therefore, the accuracy of the range-based localization method is better than that of the range-free localization method. Ranging strategies commonly used in the range-based localization method are angle of arrival (AOA), time of arrival (TOA), and received signal strength indicator (RSSI) [3]. In practical applications, fusion of multiple measurement methods is one of the effective ways to improve the localization effect. Han et al. [4] proposed a novel indoor positioning algorithm based on the received signal strength indication and pedestrian dead reckoning in order to enhance the accuracy and reliability of our proposed probabilistic position selection algorithm in mixed line-of-sight (LOS) and non-line-of-sight (NLOS) environments. Angelo and Fascista [5] used the statistical characterization of the joint maximum-likelihood estimator to estimate the performance of hybrid RSSI and TOA ranging and proposed a novel closed-form estimator based on an ad hoc relaxation of the likelihood function. Tomic et al. [6] proposed a target location method by utilizing RSSI and TOA measurements in the adverse NLOS environment. According to whether the anchor node moves or not, it can be divided into static anchor node localization method and dynamic anchor node localization method [7]. Static anchor node localization requires a certain node density to meet connectivity requirements, so more anchor nodes need to be deployed. The use of dynamic anchor node localization can greatly reduce the number of anchor nodes and can also improve the localization effect. In order to reduce the number of static anchor nodes, reduce the operation cost of the whole network, and improve the localization effect, the localization algorithm based on dynamic anchor nodes has obvious advantages [8]. Karim et al. [9] proposed a range-free, energy-efficient, localization technique based on mobile anchor nodes for the large-scale machine-to-machine environment. Zhao et al. [10] proposed an RSSI-based localization algorithm, which used the RSSI values received by a sensor node from mobile anchor node to estimate the position of the sensor node. Singh et al. [11] proposed an idea of localizing target nodes with moving single anchor node using computational intelligence-based application of particle swarm optimization and H-best particle swarm optimization.In order to improve the ranging accuracy of the node and reduce the localization error of the WSN three-dimensional node, a three-dimensional localization method of WSN nodes was proposed based on RSSI-TOA and single mobile anchor node through combining the single mobile anchor node strategy and the integrated RSSI-TOA localization method. And the effectiveness of the method was verified through simulation experiments.

A Literature Review
A Literature Review (LR) is defined as a written summary of journals, articles, books and papers that  describe  the  past  and  the  current  state  of  information(Dwason,  2005).  Initially,  a  common LR  was carried  out  to  find  out  general  information in  particular  domain  of  knowledge about “localization  algorithms and  methods”,  “Wireless  Sensor  Networks”,“RSSI-based  method”, “range-based and range-free methods”. This LR was based on the papers and literature that were prepared  by  the  collaborating  company,  the  supervisor  and  also  ad-hoc  search  in  scientific databases. The main aims of this step were: being familiar with the mentioned concepts (general perception)and  observing different experiments’ parameters in the context of the RSSI-based methodintheprevious  studies.  These two  aims  helped the  author  in  the  planning  phase of  the experiment and findinclusionsand exclusions in the screening phase of the SMS .In this phase, the author found it useful to exclude papers which focus onthe“passive object localization”. The second LR phase has been done after the experiments since the study on“RSSI characteristics”,“RSSI  distribution “and  accuracy  improvement(based  on results  of  the experiments)  became practical necessity in server development and analysisofthe results





CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM
For the localization methods based on WSN, the four main measurement methods to locate the mobile node consist of received signal strength (RSS) [20], angle of arrival (AOA) [21], time of arrival (TOA) [22] or time difference of arrival (TDOA) [23]. If there is direct propagation, also known as line-of-sight (LOS), between the beacon nodes and the mobile node, we can obtain the accurate position of the mobile node through the filtering algorithms. However, one of the major challenges in wireless positioning technology is the non-line of sight (NLOS) problem [24], which occurs when direct line-of-sight is blocked between the beacon and mobile nodes. In the case of NLOS, the propagation time of the signal is increased because the radio waves are reflected by the scatter or penetrate the blocking object [25]. Therefore, the WSN based localization in the complex NLOS environment is still a challenging problem.
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· As a resource limited framework, WSN drains a con-severable percentage of its energy budget to predict the accurate hypothesis and extract the consensus relation-ship among data samples. Thus, the designers should consider the trade-off between the algorithm’s computational requirements and the learned model’s accuracy. Specifically, the higher the required accuracy, the higher the computational requirements, and the higher energy consumptions. Otherwise, the developed systems might be employed with centralized and resource capable computational units to perform the learning task.
· Generally speaking, learning by examples requires large data set of samples to achieve the intended generalization capabilities (i.e., fairly small error bounds), and the algorithm’s designer will not have the full control over the knowledge formulation process.
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CHAPTER 3
3.  SYSTEM DESIGN
3.1 LOGICAL DESIGN
3.1.1 DATA FLOW DIAGRAM
The Data Flow Diagram is a way of expressing the system requirements in a graphical form. Based upon the System Flow and the Table Design the Data Flow Diagram is generated. Diagram shows how data is transformed as it moves from one system component to another. This diagram can be used as an aid in checking for duplication and discrepancies and as an index for more detailed documentation.
· It can help as in identifying the flow of data in a system without specifying the media or hardware involved.
· It uses a few simple symbols connected by arrow represents among data, flows, external entities source and destinations stores.
· It is simple to draw and easily depict the basic components and flow of the system
· It can be drawn in a increasing level of details starting with the summary high-level view and proceeding to more detailed lower level views.
· This supports a modular structured, top-down view of the system component and flows.
· It can also be used to represent physical viewpoints.












CONCLUSION


















CHAPTER 5
CONCLUSION AND FUTURE ENHANCEMENT
5.1 CONCLUSION
This paper proposes a positioning algorithm based on fuzzy logic and hierarchical voting, which aims to realize the positioning of mobile nodes in mixed LOS and NLOS environ-ments. The FCM algorithm is used to calculate the quantization threshold. This method only needs the signal propagation parameters under LOS conditions, and does not need any prior information about NLOS errors, and is robust to NLOSerrors. At the same time, the proposed hierarchical voting based positioning algorithm has a good effect. The simulation results show that the proposed algorithm can effectively reduce the noise interference, no matter the measurement noise is large and the measurement noise is small. And regardless of the proportion of the NLOS error involved, the proposed method can achieve higher positioning accuracy. In actual experiments, the performance of this methods also better than QDG-QRSS and PSO. And it is robust to NLOS error.

5.1 FUTURE ENHANCEMENTS

For future work, we will consider the effect of small-scale fading due to multipath as the system model may not be accurate. More experiments will be conducted to focus on the localization under these imperfect situations and extend the proposed method to deal with multiple mobile nodes.
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