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ABSTRACT 

In the past few years, research into types of electrical defect diagnostics has increased 

dramatically. Software monitoring capabilities are strongly encouraged by users and producers 

of these diverse efforts to increase trustworthiness and extensibility. The Internet of Things 

(IoT) has expanded significantly and is helping to improve current technical developments in 

industry, medicine, and many environmental services. By incorporating IoT and industrial 

wireless sensor networks, it introduces a number of new prospects for process control and 

support offerings processing capability via the cloud. Continuous monitoring allows for early 

identification of machine failures, which is advantageous for factory automation by delivering 

effective process control. The identification of pertinent characteristics using an oriented sport 

vector machine is presented in the study (FO-SVM). The suggested method has the ability to 

extract the most pertinent feature set, resulting in the correct classification of defects as a result. 

Higher classification accuracy is achieved by extracting the most pertinent characteristics prior 

to the classification procedure. The empirical work utilizing the use of the suggested technique 

offers a solution again for effective tracking of machine status and failure prediction using a 

cloud-based platforms employing IoT network. 

Keywords: industrial wireless sensor networks (IWSNs), internet of things (IoT), support 

vector machine, fault diagnosis. 

 

1 Introduction 

The history of malfunction detection and its defence is as old as the machines themselves. 

Machine makers and their customers initially depended on basic safety measures like overload 

and voltage unbalance prevention. This precaution assures dependable functioning. Yet, as the 

quantity of duties rises, the equipment becomes more complicated. Hence, the most important 

demand is to enhance defect diagnosis. Because unwelcome machine downtime can result in 

significant economic losses, the early detection of a malfunction is crucial. Wireless sensor 

networks for commercial processes offer a more liberal approach for data exchange and 
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communication. In order to achieve improved achievements, wireless sensor networks must 

pay closer attention to their quality of service factors, such as energy consumption, information 

transfer reliability, and cost. The management of enormous amounts of observed field 

measurements on a real-time basis presents the largest difficulty for wireless sensor networks 

and IoT-based applications. Finding faults and their patterns is a key difficulty for preserving 

the health of machinery [1]. For the identification of faults in rotating machinery, such as 

bearings, gearboxes, and numerous others, several methodologies have been developed [2]. 

The systematic review of fault detection and its diagnosis was published by 

Venkatasubramanian et al. [3] while taking into account information, modelling, dial tone 

hybrid, and proactive approaches. The majority of systems execute morphological operations 

in the time, frequency, and time-frequency domains [4]. Kebabsa et al [5] suggested method 

uses cyclostationarity as a pointer for diagnosing gears and extracts failure characteristics in 

the time domain. Feng et al. [6] proposed a feature for the diagnostic that allows for the 

monitoring of gearboxes under different time steps operating situations. This article 

demonstrates a feature learning method in an effort to diagnose faults in rotating systems. This 

study's goal is to apply probabilistic learning to boost machine defect diagnostics. It also 

presents feature optimisation and its classification. The main problems of conditioned 

surveillance, also known as innovation detection, which calls for unique operating conditions, 

include incorrect diagnostic classification and inefficient work scheduling. The current 

machine learning techniques, such Support Vector Machine (SVM), recognise patterns and are 

highly advised for data classification. However, the accuracy is decreased by the high 

dimensionality of information that the Support Vector Machine (SVM) offers. 

2 Related Work 

In this part, current efforts to automate manufacturing processes through the use of WSNs and 

IoT services are discussed. 

The service forecasting of industrial devices is now possible because to ongoing advancements 

in the field of technology and the emergence of 5G communication systems application based 

on IoT, cloud computing, WSNs, and large data processing techniques. These technologies 

were totally devoted to the advancement of process control to the next level. 

2.1 Techniques based on industrial wireless sensor networks 

The fast development of industrial wireless sensor networks is reflected in the use of wireless 

communication protocols and various information technology solutions. Hanzalek et al. [7] 

suggested a strategy for employing clustering trees in industrial wireless sensor networks to 

minimise collisions and schedule tasks effectively. Sheikh et al. [8] presented an approach for 

the avoidance of hidden nodes that implements inter connectivity across mesh networks and 

gives a service quality factor. In their work, Li et al. [9] address the issue of treating for 
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effective energy by using an ant colony optimization technique. The researchers use an 

information fusion technique to evaluate series data similarity before using a fusion method at 

the project level to choose a data delivery strategy. Their strategy aims to cut down on overall 

bandwidth and energy utilisation, however their research is only relevant to duplicate data from 

the same resources. Seshadrinath et al. [10] presents the detailed analysis for the fault diagnosis 

implementing industrial wireless sensor networks and the experimentation is verified using two 

step classified 

2.2 Using an Internet of Things strategy 

The group of radio frequency detection research was the one to first establish the idea of the 

internet of things. The fast use of portable devices, proper communication capabilities, big data, 

and cloud-based technology have all contributed to the popularity of the of things notion. The 

web of things is a network technology where several physical objects are integrated together, 

such as smart devices, electronics, cameras, and software, to enable the collection of 

information from the actual world and the exchange of that data over the internet[11].  India 

will control the mobile-to-mobile industry in the future by offering a wide range of apps using 

this technology. Dong et al. [12] discussed the use of complex programming logic devices and 

presented a network for connecting sensors to IoT platforms. In order to track the game's state, 

Kong et al. [13] propose a study of DPM that takes the web scenario into account. 

2.3 Methods based on fault diagnosis 

Adopting precise, rapid, and effective problem detection and its diagnostic method for 

improving the efficiency of the complete machinery and systems is crucial for sustaining high 

throughput from industrial operations. The techniques for locating faults may be further divided 

into information, knowledge-based, and model-based techniques. More specialised model-

based and information approaches have a significant influence on manufacturing applications 

while requiring less modelling effort and process knowledge of interest. The technique is 

recommended for locating turn-by-turn defects by examining the machine's axial element using 

a large coil coiled concentrically around the vehicle's channel [14]. The evaluation of a recent 

study for the condition monitoring of machinery is presented by Kim et al. in [15]. The 

thorough examination concludes that several machine defects' behaviours and traits were 

identified and analysed. For the sake of conditional monitoring, Chauhan et al. [16] suggest a 

strategy based on two types of approaches for defect diagnosis that take characteristic activity 

into consideration. 

3 Proposed Work Explanation 

In automation technology, fault recognition and diagnosis are crucial for protecting machinery 

from additional harm. Real-time machine health monitoring is therefore crucial for fault 

detection, which helps to prevent faults from repeating themselves in the future. This chapter 
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explained how the suggested programs fourfold surveillance and avoidance, which is based on 

real-time online precondition surveillance systems, is put into practice. Figure 1 shows the 

approach taken for defect detection and categorization using industrial wireless sensor 

networks and internet of things services. The system’s current proposal consists of three key 

operational phases: the deployment of corporate sensor networks, a surveillance station for 

identifying machine defects, and an IoT-based network infrastructure. 

 

    
 

Figure 1: Proposed Diagram 

 

     

 

 Figure 2: Diagram of Industrial WSN 

The development of wireless communication technologies has gained notoriety on a global 

scale and has become quite popular among new industrial automation uses. For the developed 

framework, the IEEE 803.15.4 wireless standard is employed. 

Figure 2 demonstrates the proposed industrial wireless sensor networks platform's functioning 

architecture. The suggested system comprises of four different sensors that can measure 

polarity, amperage, velocity, and motion. The deployment of the basic network, which manages 

distribution of resources, pattern matching, and network sequencing while taking the previous 
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state of packet forwarding into account, is now one of all of these wireless sensor nodes. 

Capability deployment in industrial wireless sensor networks aids in avoiding data duplication 

and reduces transportation of huge raw data, hence extending the lifecycle of IoT devices. The 

information gathered by various motor machines is sent to their corresponding sink nodes, they 

subsequently communicate data packets to the receiving journal's supervisor network. For the 

purpose of troubleshooting the identified defects at the listening post, the supervisor node 

additionally communicates with the hypervisor via synchronous serial interaction. 

The suggested FO-SVM instrumentation for the identification and analysis of machinery 

problems. The proposed program's operational configuration, including comprises the 

deployment and monitoring station for IWSNs, is depicted in Figure 3. The apparatus's 

parameters are provided in Table 1. 

 

Figure 3: An experiment with a sensor and coordinator node 

Table 1: Specifications of motor in experimentation 
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The tests are carried out in a MATLAB Simulink, and the confirmation of the results is done 

using a set of real-time equipment description defect data. The proposed technique of lowest 

and maximal ranges enhances the criteria of consistency, sharpness, and sensitivity. In 

compared to the support vector machine approach, there is a 66.4%, 61.2%, and 13% reduction 

in reliability, resolution, and selectivity, accordingly. 

4 Conclusion 

An essential step in preventing further harm to equipment industry is fault identification and 

treatment. In this study, a straightforward approach for defect diagnostics in equipment and 

motors using an intelligent system and industrial wireless sensor networks is developed. The 

addition of the central server, sink node, and numerous other IoT devices increased the 

network's lifespan and decreased delay through data fusion and efficient use of resources. The 

development of the aforementioned data transmission is accompanied by the use of the 

responsibility supporting vector machine method to diagnose faults. According to the 

effectiveness assessment of the current study, the presented method increases particular, 

sharpness, and reliability while taking into account the discretization of applicable 

characteristics. 
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