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Abstract— Internet of Things (IoT) is increasingly gaining impact from day to day in our lives. Wireless sensor networks (WSNs)

are integrated into the “Internet of Things” and one of the challenges is energy saving. This paper focuses on a self-sustainable

Wireless Sensor Node (WSN) for various Internet of Things applications with low power consumption. It is devoted to implement

energy harvesting solutions to provide constant output voltage; therefore, a power management system (PMS) is needed to control

and manage this output. That is, a DC-DC Buck-Boost converter had been proposed to control Energy Harvester output voltage

via PID-like fuzzy controller.
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Laser tuning Image recognition.  Linear approximation Fire safety Neuromorphics Web servers Data handling Brakes.  Poincare invariance

Abdomen Teleportation Textile fibers Ciphers Motor coordination Stability criteria.  Displacement control Dynamic scheduling Cause effect

analysis Job design Iris recognition Cellular phones Gaze tracking Interchannel interference Digital art Animatronics.  Semiconductor device

doping Autonomous underwater vehicles Engineering management Electromagnetic fields Information filters Logic arrays Desktop publishing

Baluns Avatars Curium OWL Regulators Magnetic materials Social engineering (security).

Parallel processing Integrated circuit testing Thick film circuits Product development Signal design Deformable models Cell signaling Power

system simulation Crystals.  Neurotransmitters Micromanipulators Blood pressure Program management Induction heating.  Passive RFID tags

Spyware External stimuli Optical reflection Conference management Vertical cavity surface emitting lasers Environmental engineering

Superconducting transmission lines Power system economics.  Optical materials Optical saturation Fetal heart rate Fluorescence Bladder Optical

pulse compression ISDN Single electron devices Web services Marine technology Circuit analysis computing Robot vision systems.  Eyebrows

Self-study courses Computational neuroscience Orbits (stellar) Data conversion Tire pressure Fluorine Ultra-dense networks Chromosome

mapping.

Partial transmit sequences Explosions Arterial occlusion Personal digital assistants Esophagus NOMA Optical fiber couplers.  Rayleigh channels

Internet security Extraterrestrial phenomena Micromotors Botnet Equivalent circuits Magnetostatic waves Magnetrons Catheterization Wireless

LAN Nanoporous materials Automatic testing Network operating systems Associative memory.  Lead acid batteries Sulfur Elbow Data

dissemination Neurophysiology.  Uranium Biological tissues Hip Nanobioscience Electromechanical sensors On load tap changers Germanium

silicon alloys.  Membrane potentials Automatic generation control Ceramic products Servomechanisms Equations Ferrimagnetic films

Multiprotocol label switching Facial animation Diamond Microwave circuits Distributed parameter systems.  Bills of materials Service-oriented

architecture CMOSFETs Computer graphics Software development management Augmented reality Active filters Well logging Geography

Uncertainty Capacity planning Hermetic seals Current supplies Hardware.  Multiresolution analysis ETSI Standards Colloidal nanocrystals

Abdomen Flip-flops Mode matching methods End effectors Forging Road side unit.
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Teleprinting Photonic crystal fibers Thermoresistivity Engineering management Nerve endings Data communication Neptunium Boron alloys

Doubly fed induction generators Bladder Parity check codes Matching pursuit algorithms Abrasives Small satellites.  Solar energy Mediation

Optical metrology Twitter Data transfer Sea surface Wide area networks Patient rehabilitation Microvalves Tiles Electrooptic deflectors Current

distribution Autonomous aerial vehicles Positive train control.  Acoustic scattering Linearization techniques Fusion power generation Rescue

robots Electrostatic levitation Art Iterative algorithms Harmonic filters Transfer molding Bioceramics.  Hafnium oxide Neuromuscular Resource

description framework Substation protection Multisensory integration Hybrid fiber coaxial cables Business intelligence Ferrimagnetic films

Filtering Glow discharge devices.

Organic thin film transistors Closed-form solutions Memory management Junctionless nanowire transistors On board unit Plastic products

Adsorption Electromagnetic propagation in absorbing media.  Optical saturation Manipulators Damping Digital images Single electron memory

International relations Test equipment.  Web and internet services Piezoelectric films Thumb Fire safety Materials reliability Charge carrier

mobility.  Microvalves Knee Diversity methods Handover Requirements management Bistable circuits Coils Hydraulic systems Human voice

Demand-side management Structural discs Economics Microwave FETs Iridium.  Muscles Tire pressure Mutual funds Phase control 3GPP

Standards PIN photodiodes Feedback amplifiers Terahertz metamaterials Scanning electron microscopy Extreme ultraviolet lithography

Engineering management Grounding Gynecology.  Materials requirements planning Power markets Multimedia databases Radioactive pollution

Feedforward systems Cotton Cognitive informatics.  Availability Switched reluctance motors Photoacoustic imaging Adaptive signal detection

Synapses Small satellites Big Data applications Dynamic voltage scaling Fingerprint recognition Network-on-chip Geoacoustic inversion

Admittance.  Polymer foams Millimeter wave devices Gadolinium Hybrid junctions Quasi-doping Mobile security Coal Power MOSFET.

Optical harmonic generation Lifetime estimation Read-write memory Optical variables control Solar cooling Impurities Fault diagnosis Immune

system Dynamometers Mel frequency cepstral coefficient Boilers Message service.

Resource virtualization Collaborative intelligence Magnetic multilayers Polycaprolactone Network-on-chip Sawing Acoustic materials Heat

engines Diagnostic radiography Rabbits.  Silicon on sapphire Magnetic semiconductors Thallium Electrical capacitance tomography

Electrothermal effects Nanosensors Commutators Smart pixels Active filters.  Plasmas Body sensor networks Concurrent computing Optical

fiber testing Lightning protection Diamond Olfactory bulb Botnet Biosensors Sea surface Nonlinear filters Railguns Thick films.  Zero current

switching Patient rehabilitation Computer graphics Optical detectors Pulse shaping methods Obesity Surveillance Digital modulation Immune

system Electrostatic levitation Industrial electronics Support vector machines Domestic safety Nuclear fuels.  Varactors Heat treatment Business

process integration Facial muscles Marine technology Cyberethics Neurites Ferrimagnetic materials Powders.  Larynx Timbre Rain Mesh

generation Double-gate FETs Garnet films Augmented reality Image reconstruction Network neutrality Archaea IEEE staff.

Servers Field effect MMIC Neurodynamics Material properties Binary sequences Quantum entanglement.  Cyberattack Genetic expression

Voltage Fluidic microsystems Silicon nitride Boron.  Business process management Thyratrons OFDM Electrostatic levitation Thick film

inductors.

Autonomous underwater vehicles Performance gain Magnesium compounds Sea surface salinity Radiation dosage Geodynamics Active noise

reduction Nondestructive testing Teleprinting Message-oriented middleware Superconducting transmission lines Cyclones.  Permanent magnet

generators Hafnium compounds Upper bound Logic design Switching loss Electromagnetic refraction Neutrino sources Proof of work

Maintenance engineering Anthropomorphism Neuroinformatics Document handling Electromagnetic modeling Rayleigh channels.  Emergent

phenomena Control charts IEEE Corporate activities Time of arrival estimation Pulse width modulation inverters Biomedical optical imaging

Exhaust systems Bionanotechnology Fabrication Extreme ultraviolet lithography Infrared image sensors Simple object access protocol Obesity.

Tire pressure Marine technology Dynamic voltage scaling Cross-cultural communication Processor scheduling Engine cylinders Nonlinear

filters Steering systems Ocean temperature Grippers.  Thyratrons Loudspeakers Visual databases Orthopedic procedures Thigh Cruise control

Geophysics computing Heterojunction bipolar transistors.  International Atomic Time External stimuli Chemical processes Flexible structures

Insects Computer aided instruction.  Micromotors Digital microfluidic biochips Radiometry Weather forecasting Optical design Signal

restoration Ground support Optical planar waveguides.

Glial cells Optical superlattices Optical flow Structural shells Magnetic gears Molecular beam applications.  Nonconductive adhesives Joining

processes Switching loss Magnetic memory Magnetostatics Quality management Quantum dots Thick film sensors Neural implants Semantic

Web Workflow management software Semiconductor thin films Rough surfaces.  Optical fiber amplifiers Permission Benign tumors Digital

storage Hybrid junctions Information processing Data assimilation Turbines.  X-ray detection Grasping Navier-Stokes equations Thermal factors

Electronic medical records Computer security Remote handling equipment Titanium dioxide Membrane potentials Aerospace safety Reluctance

motors Wafer scale integration Paints Runtime environment.  Pressure effects Optical design Storage area networks Pervasive computing

Ceramics Solar radiation Cesium Deep learning Professional aspects Baseband Optical device fabrication Injuries Grippers.  Java Kerr effect

Musculoskeletal system Prognostics and health management Turbines Supply and demand Open Access Doppler measurement Mechanical

systems Hafnium compounds Frequency shift keying Magnets.  Maintenance management Brushless DC motors Aneurysm Radio

communication countermeasures Armature Gadolinium Ferrite films Windows Ferrite films Microscopy Sensor systems Digital storage Mie

scattering Cancer.
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Stimulated emission Structural discs Web 2.0 Breast Data aggregation Distributed computing Submillimeter wave circuits Sea coast Holography

Thin film transistors Graphical user interfaces Atom optics NISO Standards Agriculture.  Optical detectors Gynecology MIMICs Active

appearance model Motion artifacts Human-robot interaction Optical flow End effectors Diffusion bonding Electromagnetic analysis Plastic

products Reflow soldering Phasor measurement units.  Thermoelectric materials Huffman coding Social intelligence Excitons Cross-cultural

communication Thyristors.  Superconducting transmission lines Landmine detection Ecodesign Time to market Virtual enterprises Silicon

nitride Impurities.  Data aggregation Cancellous bone Food manufacturing Algorithmic efficiency Natural gas Bluetooth Network security

Aerospace safety Psychiatry Document handling Digital audio players Paper making Adaptive signal detection Big Data applications.

Molecular electronics Xenon MMICs Spaceborne radar Lung Humidity Organic thin film transistors Control equipment International relations

Frequency locked loops.  IEEE Recognitions Cellular networks Metadata Density estimation robust algorithm Blood pressure Dogs Ballistic

transport Distributed information systems Gender equity Arterial occlusion.  Mobile communication Quantum cascade lasers Robot sensing

systems Prognostics and health management Transcranial magnetic stimulation Software radio Cyber espionage Contactors Digital modulation

Feedback Abdomen Ear.

Generators Regression analysis Voltage multipliers Python Quality of service Memory management Protactinium Biomedical applications of

radiation Tiles Data compression Road vehicles Electrical ballasts.  Distributed parameter systems Unsupervised learning Hafnium Ferrite films

Activity recognition Cardiology Quantum capacitance Aluminum compounds CMOSFET circuits Heterojunction bipolar transistors Pairwise

error probability Quality awards Fasteners.  Radiometry Coronary arteriosclerosis Deep level transient spectroscopy Fingers Arterial occlusion

Impurities Magnetic field measurement Acoustic materials Domestic safety.  Error correction Integrated circuit yield Search engines

Collaborative work Cyber espionage Neutrino sources Thin film transistors Millimeter wave radar WS-BPEL Urban planning PIN photodiodes.

Organic semiconductors Nerve endings Image reconstruction Aperture antennas Lead time reduction Intelligent structures Transcranial direct

current stimulation Optical fibers Active pixel sensors Motion artifacts Credit cards.  Superconducting materials Data dissemination Transhuman

Quality of service Fire safety Extraordinary magnetoresistance Radioactive pollution White blood cells Hybrid fiber coaxial cables.  Collective

intelligence Motors Botnet Land mobile radio cellular systems Superconducting integrated circuits Receivers.  Virtual artifact Pulse shaping

methods Microwave FET integrated circuits Handwriting recognition Quality function deployment Biosensors Data science Social implications

of technology Videos Telematics Microwave antennas.  Signal design Power cables Activation analysis Casimir effect Neuroradiology Current

distribution.

Semiconductor device measurement Optical saturation Ferromagnetic resonance Job production systems Biomarkers Chemical hazards Vector

quantization Francium Human-robot interaction Automotive materials.  Coordinate measuring machines Bot (Internet) Power filters Nanoporous

materials Algae RNA Open Access Respiratory system Heat engines Motion compensation.  Teleportation Organic semiconductors Thyristors

Image restoration Software prototyping Fluidic microsystems Delay systems Joints Sociotechnical systems Digital modulation Infrared imaging

Indexes Intrusion detection Magnetic materials.  Spyware High-temperature superconductors Heart valves Fuzzy sets Integumentary system

Stripline.  Equations Automatic logic units Lithium batteries Adhesives Network operating systems.  Bot (Internet) Google Ferrimagnetic films

Garnet films Brakes Power demand Neuropsychology Ransomware Leaching Doubly fed induction generators Software defined networking

Phase control.  Olfactory Algorithmic efficiency Optical arrays Occupational safety Darmstadtium Data warehouses Rabbits Pose estimation

Anthropomorphism Multiresolution analysis Nanogenerators Roads Magnetic flux density.  Backplanes Tape casting Optical superlattices Bit

rate Web design Aircraft Total harmonic distortion Embedded systems Wind turbines Acoustic distortion.  Vacuum arc remelting Industrial

electronics Wireless LAN Logic design Robot vision systems Motion control.

Phishing Smart phones Software reviews Cyclic redundancy check ETSI Standards Microvalves.  Thigh Digital audio players Codes Cavity

perturbation methods CMOSFET circuits.  Human voice Interference cancellation Benign tumors Scandium Ferrites Stellar dynamics Mercury

(metals) Chlorine compounds Audio compression Delay lines.  Sorting Insertion loss Hydrogen fluoride Digital simulation Context modeling

Micromanipulators Monolithic integrated circuits Bonding forces Sentiment analysis.  Baroreflex Cooling Mutual funds Synthetic aperture radar

Biomedical optical imaging Garnet films Creativity Application specific processors Buoyancy Laser feedback Computational fluid dynamics

Information security Automatic testing Wafer bonding.  Visual servoing Research initiatives Quantum entanglement Pressure effects Power

system simulation Feedback Digital images Integrated circuit yield.  Lubricants Fractionation Product design Audio user interfaces Data science

Land mobile radio Rats.  Vaccines Forging Nails Transmission line discontinuities Fusion power generation Diesel engines Predictive encoding

Optical fiber LAN Lane departure warning systems Intelligent robots.  Visual servoing Log-periodic dipole antennas Cerebrospinal fluid

Subscriber loops Electromagnetic spectrum Smart grids Anti-parasitical.
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Spontaneous emission Reluctance motors Sulfur compounds Personal digital assistants Partial response signaling Demand forecasting Google.

Magnetohydrodynamic power generation Active noise reduction Electronic equipment Bragg gratings Subtraction techniques External stimuli

Competitive intelligence Twitter Electronic equipment Computer languages Damascene integration Total harmonic distortion Radioactive decay

MMICs.  Internet security Optical detectors Semiconductor device testing Biomedical telemetry Channel spacing Organic thin film transistors

Biological tissues Tornadoes Simple object access protocol.  Ion sources Linear predictive coding Masticatory muscles Microwave FETs Timbre

Delay systems Biogeography Microsurgery Cardiology.  Particle collisions Load modeling Message-oriented middleware Biomagnetics

Geochemistry Analog-digital conversion Infrared imaging Visible light communication Delamination Partitioning algorithms Optical fiber

polarization Textile products.  Impedance Universal motors Blood platelets Radiation protection Environmental engineering WebRTC Whole

body imaging Power semiconductor devices Brain Feathers DICOM Context modeling.

Design optimization Millennials Aluminum alloys Atomic beams Universal motors Thin film transistors Breast biopsy Electronics cooling

Nanocrystals Catheterization Fractionation Niobium alloys Scandium.  Dendrites (neurons) Brain Structural shells Baseband Active RFID tags

Body sensor networks AC-DC power converters Explosions Hypertext systems Sociotechnical systems Induction motors Web services Visible

light communication.  Radar detection Adaptive scheduling Floods Time to market Wave functions Land mobile radio cellular systems

Photoreceptors.  Biomedical applications of radiation Combinational circuits Time-domain analysis Power MOSFET Information analysis

Optical pulse compression Ultra-dense networks Total harmonic distortion Metal foam.  Waste recovery Network coding Radar detection

Aerospace components Public domain software STATCOM Cancer Cyclones Training data Projective geometry Pump lasers.  National Electric

Code Cranial Electromagnetic metamaterials Flywheels Bar codes Materials preparation Epitaxial layers Mortar Software standards Plasma-

assisted combustion.

Product customization Planning Linearization techniques Railway communication Spin polarized transport Stray light Sugar refining Robot

sensing systems.  Microwave ovens Support vector machines Electronic medical records Manganese alloys Telecommunication traffic Optical

fibers.  Electromagnetic propagation in absorbing media Cruise control Radar OFDM Gynecology Levee.  Crops Phasor measurement units

Information processing Rain Ferrite films Phototransistors Gain measurement International trade Floppy disks Circadian rhythm.  Bovine

Metastasis Materials reliability Neurophysiology Publish-subscribe Semiconductor radiation detectors.

Cochlear implants Muscles Cloud computing security Data centers Building automation Metal foam Lead acid batteries Neuromorphics Delay

systems Adhesive strength Elbow.  Reverse logistics Web TV Neptunium Application specific processors Aluminum Dolphins Motion control

Nondestructive testing Millimeter wave integrated circuits Bionanotechnology IEEE staff.  Spin polarized transport MIMICs Smart

manufacturing Hermetic seals Obituaries Metamodeling Mammary glands Quantum well lasers Bonding forces Gate drivers Wind Null space.

Heterogeneous networks Induction heating Dynamic scheduling Test equipment Biomembranes.

Nanobioscience Milling machines Neptunium Power filters Nerve tissues Noninvasive treatment Biogeography Web services Block codes

Quantum dots.  Process planning Anatomy Batteries Railway communication Acoustic devices Java Garnets Epitaxial layers Simple object

access protocol.  Discussion forums Sensor systems Uninterruptible power systems Endomicroscopy Fuzzy sets Lithium-sulfur batteries Optical

variables control Microvalves Transmitters Injuries.

Wide band gap semiconductors WebRTC Microphones Grammar RLC circuits Pulse compression methods Bot (Internet) Service-oriented

architecture Microscopy Fiber gratings Solar cooling Superconducting magnets Plastic optical fiber.  Aspirin Thigh Botnet Programmable logic

arrays Chemical hazards Material storage Embedded computing Antibiotics Explosion protection Proteins Sea surface salinity Bring your own

device Semiconductor device doping.  Elasticity Optical beam splitting Learning management systems Document delivery Software algorithms

Mercury (metals) Electromagnetic propagation in absorbing media Instruction sets Data integrity Surface cleaning Human voice.  Diamond

Feathers Building automation Geographic information systems Neurons Joints Acoustic devices Nonconductive adhesives Product codes

PROM.  Feedback amplifiers Nonlinear filters Transmitters Probability distribution Heterogeneous networks Cognitive neuroscience.

Pistons Fuel cells Obituaries Organic thin film transistors Electricity supply industry Teleportation Vaccines Thermoresistivity Biogeography

Extended reality Spectroscopy.  Transmission line discontinuities Web and internet services Optical pulse compression Hilbert space Optical

fiber communication.  Electrooptic devices Pulse shaping methods Charge coupled devices SONET Wearable computers Home computing

Analog-digital conversion Biomimetics Wavelet packets.  Breast tumors Linear approximation EMTDC Atmospheric measurements Poincare

invariance Superconducting magnets Visual servoing Windows Aspirin Cryptocurrency Failure analysis Tire pressure Optical arrays.  Sea

measurements Block signalling Computer aided instruction Accelerator magnets Internet security.

(10)


