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    The fusion of our human and science-based infrastructure will be remembered in the twenty-first century. As represented in the Internet and "e-commerce," the injection of information technology into our economy is altering communication, reducing the globe, producing riches, and transforming everyday routines. Such remarkable research-based skills contrast with a sobering reality: Scientific discoveries, new innovations, and technology have piqued the curiosity of American adults for more than two decades, according to studies. However, just around one out of every researcher understands or appreciates the importance and process of scientific investigation. While the public has a high level of faith in science, for many it is a blind trust. The invention and effect of various major technologies, some of which are detailed here. The advancement of science and technology requires more from every one of us. One danger is that technical virtuosity separates what most people can see and manage from what a few people who have been specifically equipped and taught can see and manipulate. Even if we are motivated to comprehend the consequences of new information, we need more straightforward discussion of dangers and advantages, as well as clearer explanations of why the most recent discovery is significant. Citizens want facts that will educate their thinking before they adopt another new miracle designed to alleviate, cure, or otherwise enhance life. We can easily go throughout the world and provide products and services wherever they are required. Expanding computer and communications technologies are allowing access to massive amounts of information and entertainment. As impressive as these technical accomplishments are, there are undoubtedly many more significant obstacles and possibilities to be achieved. While some seem to be distinct, many others are indistinct, and many more are undoubtedly beyond the scope of most people's minds. Science and technological advancement seems to be so unstoppable that the importance of policy decisions is frequently overlooked. Although knowledge seems to develop in a natural manner, sponsorship and, increasingly, stewardship have played an important role in the twentieth century.
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    The book aims to bring together leading academics, scholars and researchers to exchange and share their perspectives and study findings on all facets of technology, engineering, and innovation. As it applies to engineering processes and research, this book concentrates on smart technology. The following subjects are discussed in the book: networking, signal processing, artificial intelligence, control and machine engineering, clever electronic circuits and devices, connectivity, computer, electrical, photonics, mobile computing, big data, Internet of Things, power electronics, cyber-attacks, nanotechnology, MEMS, crystals, metal physical properties, solids, liquids, and crystals. People have started to pay heed to the pursuit of smart and refined lives, contributing to the advancement of smart technologies in different industries.




    On behalf of the editors, we would like to thank everyone who took part. First and foremost to the authors, whose excellent work is at the core of the book, and we gratefully congratulate all those involved and wish them great success. We want to thank our family and friends for their support and encouragement while we worked on this book. We offer all credit and respect to our almighty Lord for his bountiful grace, which enabled me to finish this book successfully. We would also like to thank Bentham Science Publisher and its whole team for facilitating the work and providing the opportunity.




    The content of this book is summarized as follows




    1. In Chapter 1, The receiving antenna is critical in an RF energy harvesting system because it collects energy from nearby radiating sources. The amount of harvestable energy is influenced by antenna characteristics such as gain, radiation pattern, and impedance bandwidth, therefore, choosing the correct receiving antenna is crucial. The microstrip patch antenna is a popular choice because of its low profile, low cost, and ease of manufacture.




    2. In Chapter 2, Routers are often used to connect networks to the internet. Wi-Fi allows anybody with a computing device to connect to the internet at fast speeds without the need for a cable connection. Wireless networks use the Open System Interconnect (OSI) standard model for data transport. Wireless networks employ this reference model in the same manner as wired networks do, with a few differences in the data connection layer, since wireless networks coordinate data access to a shared air medium and deal with failures due to the wireless medium's inherent nature.




    3. In Chapter 3, Temperature dependent Quantum Cascade Lasers are known for their advantages when compared to conventional lasers. In this work, we will focus on their temperature dependent capabilities. This research work reports the impact of device parameters on the transient and steady state dynamics of the device. Also, an analysis of the analog modulation characteristics on the device is carried out in detail.




    4. In Chapter 4, The fundamental research work's critical aim has been to investigate an advanced study on temperature-affected electro-optic characteristics of In0.73Al0.07Ga0.20As/In Pheterointerface nanostructure in fiber-optic communication systems underpolarizing transverse bi-modes. In this advanced computing, under the various effects of temperatures, the various energy values of C-V(Conduction-Valence) quasi-Fermi sublevels with the various values of carriers of charge (in cm-3) have been illustrated curvedly.




    5. In Chapter 5, The in-silico study on protein-peptide docking involves initiating the biomolecular interaction to identify compatible peptides with antibacterial properties. The current research elucidates a computational module for the discovery. The protein-peptide docking of marine peptides against the marine bacteria and the gills of teleost fish in CABS-DOCK resulted in a compatible docked structure with the highest accuracy.




    6. In Chapter 6, Composting allows for long-term management of organic wastes, turning it into nutrient-rich bio-manure while also reducing other environmental impacts. Traditional methods of monitoring and process management present a number of challenges in terms of efficiently using available resources to produce high-quality compost. As a result, smart composting technologies must be introduced to make it feasible for small-scale units in urban areas as well as large-scale operations in outlying areas.




    7. In Chapter 7, An equivalent mathematical model of a Brushless DC motor is developed to obtain various parameters required for more accurate control of the drive. The analysis of the modelled drive is performed through simulation results at various speed steps much more suitable for adjustable speed drive. The drive suggested with a PID controller, equivalent mathematical model and Back emf detection provide a quick and efficient steady state performance during speed changes.




    8. In Chapter 8, Some physico-chemical properties of hyperbranchedpoly([1,2,3]-triazole-[1,3,5]-triazine)s synthesized by thermal azide-alkyne cycloaddition of AB2 and A2B monomers were studied by DSC, TGA, SEC and other methods. Density, thermal stability, shock, and friction sensitivity were determined.




    9. In Chapter 9, The high electrical conductivity of carbon nanotubes(CNTs) has motivated their incorporation into polymers for several purposes, including electrical conductivity enhancement and sensing. Some studies have suggested that thin films of CNT/polymer composites can be used for humidity sensing. This study focuses on the influence of humidity on the electrical conductivity of CNT modified proxy composite




    10. In Chapter 10, The Power Factor Correction (PFC) Bridgeless (BL) Boost converter fed BLDC motor drive as a cost-effective solution for low power applications. A BL configuration of the boost converter is proposed, which eliminates the diode bridge rectifier, thus reducing the conduction losses associated with it. A PFC BL boost converter is designed to operate in Discontinuous Conduction Mode (DICM) to provide an inherent PFC at mains by using ANFIS-PID controller.




    11. In Chapter 11, The Wireless Power transfer technique in electric vehicle charging using the Dual Active Bridge (DAB) system. The source end of the primary coil is connected with a constant high-frequency DC-DC converter with capacitive compensation, and the secondary coil is connected with capacitive compensation in moving electric vehicles (EVs). A transformer is used to improve the input power, and a compensating capacitor is used to reduce the amount of current leakage.




    12. In Chapter 12, Vibrations play a very important role in the rotor systems. In the manufacturing of the rotor system, the imbalance caused by the offset impeller, and eccentricity produces unwanted vibrations. Various studies were carried out on unbalanced factors of rotor systems like eccentricity, crack, etc. But the effect of impeller offset due to manufacturing fault is not paid much attention.




    13. In Chapter 13, The interfacial sliding motion of carbon nanotubes (CNTs) within a polymeric hosting matrix gives rise to energy dissipation. By tuning the interfacial shear strength (ISS) of the CNT-matrix interface, the dissipation can take place within tunable ranges of strain amplitudes. This is the basis for conceiving new multilayered carbon nanotube nanocomposites in which different layers with tunable ISS can lead to a concurrent optimization of strength and dissipation, often seen as two conflicting targets. Such optimization is tackled by a novel meso-mechanical nonlinear inelastic model proven to predict the damping capacity of CNT nanocomposites effectively.




    14. In Chapter 14, The composite materials find various applications like turbine blades, helicopter blades, airplane wings, medical instruments, sports equipment, etc. They are subjected to a variety of dynamic excitations. The resonance condition is desirable for applications like vibration actuators, and musical instruments. And due to resonance, catastrophic failure may occur for most of the applications. Therefore, a study of dynamic behavior plays an important role in designing materials either to avoid or enforce resonance conditions.
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      Abstract




      The receiving antenna is critical in an RF energy harvesting system because it collects energy from nearby radiating sources. The amount of harvestable energy is influenced by antenna characteristics such as gain, radiation pattern, and impedance bandwidth; therefore, choosing the correct receiving antenna is crucial. The microstrip patch antenna is a popular choice because of its low profile, low cost, and ease of manufacture. Many publications on microstrip patch antennas have been written over the years for various applications, such as mobile communications, radio frequency identification (RFID) and medical telemetry. We provide a folded shorted patch antenna for indoor mobile communication systems in this research. In recent years, there has been a lot of new work in the field of microstrip antennas, and it is one of the most active sectors in business communications. Mobile communications, wireless interconnects, wireless local area networks (WLANs), and cellular phone technologies are among the most rapidly increasing industrial areas today. A microstrip antenna is a popular option due to its light-weight, compact volume, low production cost, and ability to operate at dual and triple frequencies. Microstrip antennas, on the other hand, suffer from a number of disadvantages. A fundamental disadvantage of microstrip patch antennas is their small bandwidth.
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      INTRODUCTION




      In recent years, there has been a spike in interest in the implementation of wireless sensor networks (WSN). Structure monitoring, habitat monitoring, and healthcare are just a few of the uses for these network systems, which are made up of geographically spread sensor nodes. One emerging WSN application is precision




      agriculture, in which sensor nodes are deployed in the field to monitor soil factors like moisture, mineral content and temperature. The information acquired by these sensors might be used to improve irrigation management, agricultural production forecasting and crop quality. Energy supply has been a key limiting factor in the lifetime of agricultural WSNs, since their sensors are often supplied by onboard batteries with limited energy ratings and lifespan. As a consequence, these batteries must be replaced right away. Labor and maintenance expenses may be expensive if the networks are deployed in difficult-to-service locations.




      Before the worn-out batteries in a wireless soil sensor buried underground, for example, can be replaced, they must be unearthed. Furthermore, most wireless sensor batteries contain heavy metals that, if disposed of improperly, might harm the environment. Energy harvesting [1-5] is a possible alternative to batteries in which ambient energy is gathered, converted to electrical energy, and stored to wireless power sensors. In the literature, many energy harvesting systems have been reported, employing diverse energy sources, such as light, temperature difference, electromagnetic field, human power, and mechanical vibration. The operating environment and the wireless sensor's energy requirement are the most important factors to consider when selecting an energy harvesting system for a certain application. The main goal of this study is to create a wireless soil sensor network that can be utilized for detection and monitoring. In this network system, a number of wireless sensor nodes are positioned around the exterior of a property, as depicted. These nodes are usually static and may be found in the open, behind trees, or even buried in dry leaves or soil. The soil sensor uses roughly 29.4 J of energy throughout the course of 18 hours of operation. RF energy harvesting, in contrast to other energy collection methods, can not only be used to replenish the energy required to power the sensors, but it can also provide a more regulated and predictable power supply. This approach collects the RF energy released by a controlled transmitter using a receiving antenna linked to each wireless sensor node. The input energy is converted into a DC voltage using a power conversion circuit. The DC energy is stored in an energy storage device before being used to power the sensors [6-10].




      In today's technology, flexible broadband antennas are in high demand, which is pushing up the need for broadband band antennas. However, when technology advances and new features of devices are introduced, the Broadband band Antenna need to be modified again. In recent years, rapid advances in communication technology have forced the development of antennas that are lightweight, low profile, high performance, and multi-band capable. Microstrip patch antennas may meet these requirements. Wideband and multi-band antennas are advised to avoid having to utilize several antennas for different operating frequencies. However, designing an antenna that can simultaneously cover Bluetooth, Wi-MAX, and WLAN frequencies, is a challenging task. Several distinct multi-band antenna designs have lately been proposed. To achieve multi-band operation, different planar monopole antennas employ complementary split-ring resonators, branch strip and hook-shape strips, branch strips and rectangular slit in the ground plane], circular arc-shaped strips and straight strips, and U-shaped strips. Planar inverted-F antennas (PIFAs) also give multi-band performance by altering the radiating components by adding slots that provide distinct resonance paths and hence several frequency bands. The coplanar inverted-F antenna's open arms and ground slots allow multi-band performance. There is also a tiny inverted-F antenna described, although it has a lot of cross-polarization. As a consequence, research into employing Micro-strip Antennas to achieve Broadband band Antenna operations is in great demand. Almost all work in the Broadband Antenna band has been surveyed [11-15].


    




    

      WIRELESS ANTENNA




      Antennas with a variety of frequencies and a lower footprint are required due to the rapid growth of technology in the field of contemporary wireless communication systems. In the current environment, several antenna frequency must be designed to fulfill the demands of diverse applications. This is done using a microstrip patch antenna, which has a number of advantages, including small size, low weight, low cost, low profile, simple manufacture, and easy feed network addition. Microstrip antennas provide a larger range of physical features than typical microwave antennas. One of the antenna's key functions is to convert electrical impulses to electromagnetic waves and vice versa. The feed of an antenna is quite important. Coaxial probe feeding, microstrip line, aperture coupling, and proximity coupling are all common feeding techniques in Microstrip antennas. The coaxial feeding approach was used in our case. It has two conductors, with the inner conductor linked to the patch and the outside conductor attached to the ground plane.




      Coaxial feeding offers the benefits of being easy to build, match, and have minimal counterfeit radiation, but it has the drawbacks of having a restricted bandwidth and being difficult to copy, especially for thick substrates. Traditional microstrip antennas' major disadvantage is their restricted bandwidth; nevertheless, large bandwidth is necessary in today's wireless communication environment, therefore bandwidth increase is crucial. The drawback of microstrip antennas may be overcome by adding multiple slots to the patch. It also has the benefit of shrinking the size of the product. The addition of slots to a microstrip patch antenna provides the following advantages: enhanced bandwidth, efficiency, VSWR improvement, lower size, and gain. It also creates several output beams, making it suitable for applications like reconfigurable antennas that need a variety of frequencies. C slot patch, H slot patch, S slot patch, L slot patch, U slot patch, V slot patch, E slot patch, and so on are used. In this case, we used a C slot patch antenna in conjunction with a split ring resonator microstrip patch antenna.




      5G is a conceptual shift as well as a technology upgrade over 4G. 5G and beyond” will provide bandwidth in excess of 100s of Mb/s with a latency of less than 1 ms, in addition to allowing connections to billions of devices. Smart transportation, industrial IoT, eHealth, smart cities, and entertainment services are just a few of the 5G and beyond sectors that are revolutionizing how people live, work, and interact with their environment. Despite the fact that 5G and beyond represents a huge opportunity, there are still a number of challenges to overcome, including reliable connectivity, a wide range of bands to support, ranging from 600 MHz UHF to mm Wave 60-GHz V-band, dynamic spectrum sharing, channel modeling, and wave propagation for ultra-dense wireless networks, and price pressures. In addition to other required qualities, the antenna system selected will be a fundamental component of all node end devices. Choosing the right antenna for the job is a major design challenge.
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