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    Over the last decade, technological revolution has translated health care systems from its conventional form to the present computer / internet / mobile phone based formats. This paradigm shift has led to several advancements and challenges as well, which need scholarly deliberations. I am immensely pleased to find that this book provides such a platform. This book offers a comprehensive coverage of the wide spectrum of computing solutions available for mobile healthcare systems. It focuses on recent developments such as Artificial Intelligence, Machine Learning Methods, Medical Image Processing, Network Security and Antenna Design techniques, which may be integrated to build promising and secure m-Healthcare systems. Chapters on Smart Wearable Sensors and IoT based solutions for general remote health monitoring as well as their specific application during COVID pandemic are truly contemporary. I congratulate the editors for providing a platform for several researchers to showcase their research findings and achievements in the field of m-Healthcare. I am sure that this book will provide several insights and directions for further research in the area.
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      FOREWORD 2




      The book presents the latest developments on integrating Artificial Intelligence and Machine Learning methods, medical image processing, advanced network security, and advanced antenna design techniques to bring Mobile Healthcare (M-Health) to new advanced, promising and secure M-Healthcare systems. The book aims to bring together scientists and practitioners from different professional fields to address several kinds of research and achievements in M-Healthcare, based on intelligent IoT and Machine Learning systems for personalized intelligent M-Healthcare and remote monitoring applications. The book will certainly be of special interest to a wide professional audience and it will give precious insights on how to effectively fight diseases with the newest technologies.
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    PREFACE




    


    


    


    


    


  




  

    Mobile Health (M-Health) integrates the Internet of Things, mobile computing, medical image processing, medical sensor, and communications technology for mobile healthcare applications. Wireless Body Area Networks (WBANs) of intelligent sensors represent an emerging technology for system integration with great potential for unobtrusive ambulatory health monitoring during extended periods. However, system designers will have to resolve several issues, such as severe limitations of sensor weight and size necessary to improve user compliance, sensor resource constraints, intermittent availability of uplink connectivity, and reliability of transmission, security, and interoperability of different platforms. In addition, there are many challenges like Frequency Band Selection, Antenna Design, Channel Modelling, Energy-efficient hardware, Real-time connectivity over heterogeneous networks Security and Privacy, and others. With the WBAN placed on the patient body in rural areas and the mobile computing devices having the intelligence to acquire and process the data immediately, some of the issues like security and privacy are overcome. More intelligent processing is made available in handheld devices by building more facilities in the device software. This book focuses on recent developments in integrating AI, machine learning methods, medical image processing, advanced network security, and advanced antenna design techniques to bring M-Healthcare systems, leading to a new, promising, and secure M-Healthcare system. This book aims to bring together researchers and practitioners to address several types of research and achievements in the field of M-Healthcare-based intelligent IoT and Machine Learning based systems for personalized intelligent M-Healthcare and remote monitoring applications.




    The book is organized into eleven chapters. A brief description of each of the chapters is as follows:




    Chapter 1 identifies the existing challenges in the management of channel estimation methods for high-mobility 5G- OFDM systems for 5G. The chapter sets the scene for discussions presented by various authors. In particular, the chapter presented a new channel estimation method for high-mobility 5G- OFDM systems for 5G. Furthermore, the chapter proposed a scheme that is feasible for many current wireless OFDM communication systems.




    Chapter 2 presents a novel short-term prediction method for COVID-19. The authors examine the understanding of some challenges and inaccurate predictions of the natural progression of COVID-19. The overall aim of the chapter is to propose a mobile health (M-Health) App and help the user to know the status of the pandemic state and act accordingly.




    Chapter 3 presents intrusion detection in IoT-based health monitoring systems. The authors of this chapter implemented and compared the various algorithms on the BoT-IoT dataset and their performance measures.




    Chapter 4 presents an analysis of issues and concerns in machine learning methods for intelligent healthcare. The authors provide an outline of the requesting circumstances, conduit, and methods of sharp well-being. A logical conduit of information handling is obliged for regular intelligent well-being, information securing, records preparing, insights dispersal, data security and privateness, and systems administration and processing advancements.




    Chapter 5 presents the multi-factor authentication protocol based on electrocardiography signals for a mobile cloud computing environment. This chapter has addressed a proposal and a partial evaluation of a multi-modal protocol that uses three factors (password, IMSI, and biometric signals based on electrocardiograms) to provide mutual authentication to users and CSP.




    Chapter 6 reviews the recent trends in the internet of things, challenges, and opportunities. The authors systematically review the analysis of IoT protection and privacy problems, current security strategies, and a list of open topics for potential study.




    Chapter 7 discusses the robust medical image watermarking techniques for secure medical data transmission in the mobile healthcare system. Two Robust medical image watermarking techniques are discussed. In the first method, an intelligent-based robust medical image watermarking technique is considered using a genetic algorithm. In the second method, visual meaningful image encryption is discussed to overcome the visual attack.




    Chapter 8 presents the smartphone-based real-time monitoring and forecasting of drinking water quality using LSTM and GRU in the IoT Environment. The authors show that analysis made using GRU is much faster than LSTM, whereas the prediction of LSTM is slightly more accurate than GRU. The proposed system produces accurate results and can be implemented in schools and other drinking water resources.




    Chapter 9 presents the IoT-enabled crowd monitoring and control to avoid covid disease spread using CrowdNet and YOLO. The authors proposed two modules; a deep CNN CrowdNet people counting algorithm to detect the distance between humans in highly dense crowds and an IoT platform for sending information to the authorities whenever there is a violation. Image processing is carried out in two parts: extraction of frames from real-time videos using YOLO CV, and the second one is the processing of the frame to detect the number of people present in the crowd.




    Chapter 10 presents a game-based neurorehabilitation technology to augment the motor activity of hemiparesis patients. The authors of this chapter proposed a method that involves the design of neurorehabilitation technology by developing game-based interventions to improve the motor activities of hemiparesis patients.




    Chapter 11 proposes smart wearable sensor design techniques for mobile healthcare solutions. The authors of this chapter discuss the technological developments that have led to the clinical utility of smart wearable body sensors. The authors have highlighted the points in how smart wearable sensors can enhance the physician-patient relationship, promote remote monitoring techniques, and impact healthcare management and spending.
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      Abstract




      The use of a Software-Defined Network (SDN) approach improves the control and management processes of the complex structured wireless sensor network. Also, it provides higher flexibility and a dynamic network structure. SDN is introduced to efficiently and opportunistically use the limited spectrum to minimize the spectrum scarcity issues. The LEACH protocol is self-organizing and is characterized as an adaptive clustering protocol that randomly distributes energy load among nodes. By using cluster heads and data aggregation, excessive energy consumption is avoided. SDN is often placed in an open environment and is susceptible to various attacks. The routing is based on multihop’s flawless hauling range data transmission between the base station and cluster heads.The advantage of LEACH is that each node has the same probability of being a cluster head, which makes the energy efficiency of each node relatively balanced. Massive multiple-input multiple outputs (MIMO) play a polar role within the fifth generation (5G) wireless networks. However, its performance heavily depends on correct synchronization. Although timing offset (TO) can be avoided by applying orthogonal frequency division multiplexing (OFDM) with an adequate length of cyclic prefix (CP), carrier frequency offset (CFO) is still a challenging issue. Especially in the uplink of multiuser massive MIMO systems, CFO compensation can impose a substantial amount of computational complexity on the base station (BS) due to many BS antennas. However, to the best of our knowledge, no study looks into the joint estimation of CFOs and wireless channels in orthogonal frequency division multiplexing (OFDM) based massive MIMO systems. In this project, we propose a low-complexity CFO compensation technique to resolve this problem. In our paper, to traumatize this issue, we tend to propose a low-complexity frequency synchronization technique with high accuracy for the transmission of multiuser orthogonal-frequency- division multiplexing-based large MIMO systems. First, we propose a carrier frequency offset (CFO) estimation whose process complexity will increase linearly concerning the quantity of base station (BS) antennas. We then propose a joint CFO compensation technique that is performed when combining the received signals at the BS antennas. As a result, its machine complexity exceeds the number of BS antennas. As a third contribution, the impact of the joint CFO estimation error is studied, and it is tested that by applying our planned joint CFO compensation technique, the joint CFO




      estimation error causes a continuing section shift solely. We tend to propose an algorithm to expeditiously calculate and take away the estimation error. Our simulation results testify to the effectiveness of our planned synchronization technique. As it is incontestable, our planned synchronization technique results in a bit of error rate performance that is the one for an asynchronous system. This leads to a considerable saving in the computational cost of the receiver. Numerical results are presented to verify the performance of our proposed joint CFO compensation technique and to investigate its computational complexity.
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      INTRODUCTION




      Driven by the fast step-up of the wireless capability necessities obligatory by advanced multimedia system applications (e.g., ultrahigh-definition video, videogame, etc.), and because of the dramatically increasing demand for user access needed for the Internet of Things (IoT), the fifth-generation (5G) networks face challenges in terms of supporting giant-scale heterogeneous information traffic. 5G-OFDM, which has been recently projected for the third-generation partnership project involving long-term evolution advanced (3GPP-LTE-A), constitutes a promising technology for addressing the said challenges in 5G networks by accommodating many users among similar orthogonal resource blocks. By doing this, therefore, important information measure potency improvement is often earned over standard orthogonal multiple-access (OMA) techniques. These various actual analyzers dedicate substantial research contributions to the current field. In this context, we offer a comprehensive summary of state-of-the-art power domain multiplexing-aided 5G-OFDM, with a focus on the theoretical 5G-OFDM principles, multiple-antenna-aided 5G-OFDM design, on the interaction between 5G-OFDM and cooperative transmission, on the resource management of 5G- OFDM, the beingness of 5G-OFDM with alternative rising potential 5G techniques and the comparison with alternative 5G-OFDM variants. We highlight the main advantages of power-domain multiplexing 5G-OFDM compared to alternative existing OFDM techniques. We summarize the challenges of existing research contributions of 5G-OFDM and supply potential solutions. Finally, we provide some design guidelines for 5G-OFDM systems and determine promising analysis opportunities for the long run.




      

        Multiuser Detection




        We will solely support K users if we tend to use orthogonal K-chips. However, we will have more users once non-orthogonal m -sequences are victimized within the spirit of 5G-OFDM. Multiple-access interference (MAI) limits the capability and performance of CDMA systems. Whereas the MAI caused by one officious user is tiny, the system becomes interference restricted primarily because the variety of interferers or their power will increase. MUD exploiting the information of each the spreading code associated temporal order (and probably amplitude and phase) information of multiple users has been thought to be an efficient strategy of raising the system capability. Various MUD algorithms, such as the optimal maximum-likelihood sequence estimation, turbo cryptography, matched filter SIC, and parallel interference cancellation (PIC), are designed to scale back the MAI at an inexpensive complexness value. Moreover, some recently developed joint detection techniques for downlink systems are based on single-antenna interference cancellation (SAIC) receivers. This technique depends on either maximum-likelihood detection or pre-detection processing, instead of IC techniques. This development is attributed to the fact that joint detection has also been developed for asynchronous networks [1]. As an additional advance, the proposed SAIC technique has had successful field trial results in the GSM era to suppress the downlink inter-cell interference.


      




      

        Interference Cancellation




        The multiuser IC techniques may be divided into two main classes, particularly pre-interference cancelation (pre-IC) and post-interference cancellation (post-IC). More specifically, pre-IC techniques are utilized at the facet side by suppressing the interference by pre-coding approaches like the famous dirty paper coding (DPC) upon exploiting the knowledge of the channel state information (CSI) at the transmitter. By contrast, the post-IC techniques are usually used on the receiver side to cancel the interference. The post-IC approach can be further divided into two categories, which are parallel and serial. If we carry out accurate power control to ensure that all received signals are similar, PIC outperforms SIC. By contrast, SIC works better when the received powers are different because the strongest user’s signal can be detected first. The detected bit is the re-modulate, and its interference is deducted from the received signal. Repeating this action in a sequential order gives us the clean weakest signal. It is worth noting that in addition to the performance versus complexity tradeoff, there are also a variety of other tradeoffs between PIC and SIC. There are some recent IC techniques.


      


    




    

      



      EXISTING SYSTEM




      A simple self-polarization-stabilization technique for the wavelength-division- multiplexed passive optical network implemented with reflective semiconductor optical amplifiers (RSOAs) and self-homodyne coherent receivers. A 45-degree Faraday rotator is placed in front of the RSOA in the optical network unit. The state of polarization of the upstream signal becomes orthogonal to that of the linearly polarized seed light at the input of the coherent receiver regardless of the birefringence in the transmission link. Thus, we can achieve the polarization stability of the upstream signal at the input of the coherent receiver. We first implement a self-homodyne receiver using the proposed self-polarization- stabilization technique and measure its sensitivity using 2.5-Gb/s binary phase-shift keying signals in the laboratory. The result shows an excellent receiver sensitivity of dBm. We also confirm the efficacy of the proposed technique in the transmission experiment over a 68-km long link partially composed of installed (buried and aerial) fibers. No significant degradation in the receiver sensitivity is observed during the 10-h experiment despite the large polarization fluctuations in these installed fibers.




      There has been growing interest in the long-reach passive optical network (PON) due to the possibility of reducing the cost per subscriber by increasing the coverage of the central office (CO) [1-7]. In particular, the long-reach hybrid wavelength-division-multiplexed (WDM)/time-division-multiplexed (TDM) PON appears to be the most promising solution for drastically increasing the number of subscribers covered by a CO [2-7]. In the case of using a remote optical amplifier for the compensation of the losses occurring in the transmission fiber and remote node (RN), it is difficult to realize the WDM PON in loopback configuration (which is needed for the colorless operation) since the system’s performance can be seriously degraded by the effect of Rayleigh backscattering. Recently proposed and demonstrated a long-reach WDM PON in loopback configuration using reflective semiconductor optical amplifiers (RSOAs) and self-homodyne coherent receivers. This network is entirely “passive” since there is no need to use the remote amplifier in the outside plant. In addition, to enhance its cost-effectiveness, we realize the coherent receiver by using a portion of the seed light (used to generate the upstream signal) as a local oscillator (LO) and an inexpensive three-fiber coupler as a 120 optical hybrid. However, for practical deployment, this coherent receiver still requires the use of the polarization-diversity technique (or the polarization-tracking technique) [6-10], which may be too expensive for use in the cost-sensitive access network. This paper proposes the self-polarization-stabilization technique for use in the long-reach RSOA-based WDM PON implemented with self-homodyne coherent receivers. To achieve the upstream signal at the input of the coherent receiver’s input, we place a 45-degree Faraday rotator (FR) in front of the RSOA in the optical network unit (ONU).




      The state-of-polarization (SOP) of the upstream signal becomes orthogonal to that of the linearly polarized seed light at the input of the coherent receiver located at the CO, regardless of the birefringence in the transmission link. Thus, we can detect the upstream signal using a single-polarization coherent receiver instead of the expensive polarization-diversity receiver., We implement a 2.5-Gb/s WDM PON using RSOAs and self- homodyne coherent receivers. The sensitivity of the self-homodyne receiver is measured to be dBm (at bit error ratio). To evaluate the effectiveness of the proposed self-polarization-stabilization technique, we also perform a long-term BER measurement by using a 68-km-long transmission link composed of both buried and aerial fibers. No significant degradation in the receiver sensitivity is observed during our 10-h experiment despite the large polarization fluctuations in the installed fiber.




      

        Exhaustive Search Method for Channel Estimation For OFDM




        OFDM is a channel access method for shared medium networks. It allows several users to share the same frequency channel by dividing the signal into different time slots. The users transmit in rapid succession, one after the other, each using its time slot. The existing system considers energy-efficient transmissions for OFDM networks in which the secondary users coexist with the primary users. We want to optimize the proper time allocations and the beam-forming vectors for the secondary users, to minimize the total energy consumption of the secondary users while satisfying secondary users' rate requirements and the primary receivers' received interference constraints [3]. The joint time scheduling and beam-forming optimization are non-convex and are often highly complex to solve. Fortunately, we show that the optimal time allocation and the optimal beam-forming vectors can be found very efficiently in polynomial time through a proper decomposition.


      


    




    

      DISADVANTAGES OF EXISTING SYSTEM




      • Elimination of ISI causes Inter-Channel Interference (ICI).




      • The BER performance is not improved. It leads to a decrement in SNR.




      • Tight Synchronization between users is required in the receiver. It leads to time latency.




      • Co-channel interference occurs.




      • Dealing with this is more complex in OFDM than in CDMA. Static channel allocation with advanced coordination among adjacent base stations.




      • The OFDM signal has a noise-like amplitude with a very large dynamic range. Therefore, it requires RF power amplifiers with a high peak-to-average power ratio [11].




      • It is more sensitive to carrier frequency offset and drifts than single carrier systems due to the DFT leakage.


    




    

      PROPOSED METHODOLOGY
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Fig. (1))


      Block diagram of the proposed system.



      The proposed system is done over additive white Gaussian noise (AWGN) and impulsive noise (which is produced in broadband transmission) channels which is shown in Fig. (1). In this paper, Bit, the Error Rate performance of the 5G-OFDM 16-QAM System over the Rayleigh fading channel is analyzed. 5G-OFDM is orthogonal frequency division multiplexing to reduce inter-symbol interference problems. The equalization algorithm is a Normalized LMMSE equalizer. Finally, simulations of 5G-OFDM signals are carried out with Rayleigh faded signals to understand the effect of channel fading and to obtain the optimum value of Bit Error Rate (BER) and Signal to noise ratio (SNR) [4]. The channel distortion is addressed by a deep learning model that is first trained offline using the data generated from simulation based on channel statistics and then used for recovering the online transmitted data directly.
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Fig. (2))


      Cluster-based topology in adaptive Q LEACH.



      The deep learning-based approach can address channel distortion from the proposed system and detect the transmitted symbols with performance comparable to the linear minimum mean square error (LMMSE) estimator. The proposed approach adopts the repetitive signal structure of 5G-OFDM, such as the cyclic prefix (5G), which can be used for synchronization purposes. The originally derived ML estimation results in a high computational cost; therefore, after gaining insights into the log-likelihood (LL) function, we further design an algorithm with reduced complexity. Furthermore, the deep learning-based approach is more robust than conventional methods when fewer training pilots are used, the cyclic prefix (5G) is omitted, and nonlinear clipping noise exists.


    




    

      



      RESULTS AND DISCUSSION




      The operation of LEACH consists of several rounds with two phases in each round. The working of Q-LEACH starts with the formation of clusters based on the received signal strength [5]. SDN is a new network architecture model that gathers the advances of statements previously mentioned. It separates the control base station and database station in network devices to enable a Programmable behavior removing the rigidity of secured protocols. Tables 1 and 2 listed the simulated SNR for various BER values. Fig. (2) shows the LEACH methods for various differentiating distances.




      

        Table 1 5G SDN LMMSE.
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        Table 2 5G SDN.
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Fig. (3))


      Protocol comparison using false alarm.



      The false alarm should be minor for energy-efficient protocol. As shown in the Fig. (3), the Q LEACH protocol gives low false alarms compared to the SPIN – (Sensor Protocol for Information via Negotiation) protocol.




      The number of packets is sent to the base station for the SPIN protocol is illustrated in Fig. (4). The data rate is a term to denote the transmission speed or the number of bits per second transferred [6]. The valuable data rate for the user is usually less than the actual data rate transported on the network.




      In Fig. (5), the number of packets sent to the base station is high for the Q-LEACH protocol. It is inferred that, the number of packets sent to Base station nodes [7] of Q LEACH is better than others. Fig. (6) shows the energy efficiency for different WSN.
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Fig. (4))


      Number of packets sent to base station vs. round using spin.
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Fig. (5))


      Number of packets sent to base station vs. round using adaptive Q LEACH.
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Fig. (6))


      Relationship between energy efficiency capacity with WSN.
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Fig. (7))


      MIMO-NOMA using AWGN channel for SDN.



      The MIMO NOMA is implemented for AWGN (Additive White Gaussian Noise) channel for SDN. The Bit Error Rate vs. Signal to Noise Ratio in dB is plotted [8]. The simulation for users for different distances (long and Near) is plotted for various users of SDN.
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Fig. (8))


      MIMO- NOMA using Rayleigh Fading Channel for SDN.



      The MIMO NOMA is implemented for the Rayleigh fading channel for SDN. Fig. (7) illustrated the impact of BER for AWGN channel. The Bit Error Rate vs. Signal to Noise Ratio in dB using Rayleigh model is plotted in Fig. (8). The simulation for users for different distances (long and Near) is plotted for various SDN users [9].
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Fig. (9))


      MIMO NOMA subcarriers.



      The MIMO NOMA is implemented for the Rayleigh fading channel for SDN. The Bit Error Rate vs. Signal to Noise Ratio in dB is plotted. The MIMO NOMA is implemented in the proposed methodology for SDN and analyzed for different NOMA subcarriers is illustrated in Fig. (9). Nonorthogonal multiple access (NOMA) principles emerge as a solution to improve spectral efficiency while allowing some degree of multiple access interference at receivers [10]. In this tutorial-style paper, we target providing a unified model for NOMA, including uplink and downlink transmissions, along with the extensions to multiple inputs multiple outputs, and cooperative communication scenarios in SDN.


    




    

      CONCLUSION




      This work presented a new channel estimation method for high-mobility 5G- OFDM systems for 5G. The proposed channel model channel reduces the estimation complexity by utilizing the position information [12]. The proposed algorithm jointly designs the pilot symbol and the placement to minimize the system's average coherence. Simulation results demonstrate that the proposed method performs better than existing channel estimation methods over high-mobility channels. Furthermore, the proposed scheme is feasible for many current wireless OFDM communication systems.




      The wireless network modeling and simulation are implemented for communicating wireless data. The data mobility is improved in wireless communication by improving SNR and maximizing the system’s throughput. The reduction in path loss and BER criteria is used to establish the ongoing call without dropping by keeping handoff, and the probability of establishing a new call could not be blocked due to a momentary lack of an idle channel. The 5G wireless network is used to provide secured communication by properly detecting intrusion [13]. The QoS is improved by calculating various parameters to prove the accurate implementation of the proposed system.
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      Abstract




      The recent outbreak of Severe Acute Respiratory Syndrome Corona Virus (SARS-CoV-2), also called COVID-19, is a major global health problem due to an increase in mortality and morbidity. The virus disturbs the respirational process of a human being and is highly spreadable. The current distressing COVID-19 pandemic has caused heavy financial crashing and the assets and standards of the highly impacted countries being compromised. Therefore, prediction methods should be devised, supporting the development of recovery strategies. To make accurate predictions, understanding the natural progression of the disease is very important.




      The developed novel mathematical models may help the policymakers and government control the infection and protect society from this pandemic infection. Due to the nature of the data, the uncertainty may lead to an error in the estimation. In this scenario, the uncertainty arises due to the dynamic rate of change based on time in the infectious count because of the different stages of lockdowns, population density, social distancing, and many other reasons concerning demography. The period between exposure to the virus and the first symptom of infection is large compared to other viruses. It is mandatory to follow the infected persons.




      The exposure needs to be controlled to prevent the spreading in the long term, and the infected people must be in isolation for the above-mentioned period to avoid short-term infections. Officials need to know about the long-term scenario as well as the short-term for policymaking. Many studies are focusing on long-term forecasting using mathematical modelling. For the short-term prediction, this paper proposed two algorithms: 1) to predict next-day count from the past 2 days data irrespective of population size with less error rate and 2) to predict the next M days based on the deviation of the rate of change in previous N-days active cases.




      The proposed methods can be adopted by government officials, researchers, and medical professionals by developing a mobile application. So that they can use it




      whenever and wherever necessary. The mobile health (M-Health) App. helps the user to know the status of the pandemic state and act accordingly.
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