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IEEE Taxonomy: A Subset Hierarchical Display of IEEE Thesaurus Terms

The IEEE Taxonomy comprises the first three hierarchical 'levels' under each term-family (or branch)
that is formed from the top-most terms of the IEEE Thesaurus. In this document these term-families are 
arranged alphabetically and denoted by boldface type. Each term family's hierarchy goes to no more 
than three sublevels, denoted by indents (in groups of four dots) preceding the next level terms. A term 
can appear in more than one hierarchical branch and can appear more than once in any particular 
hierarchy. The IEEE Taxonomy is defined in this way so that it is always a subset of the 2022 IEEE
Thesaurus.

Aerospace and electronic systems
....Aerospace control
........Air traffic control
........Attitude control
........Ground support
....Aerospace engineering
........Aerospace biophysics
........Aerospace electronics
........Aerospace safety
............Air safety
........Aerospace simulation
........Aerospace testing
............Wind tunnels
........Artificial satellites
............Earth Observing System
............Low earth orbit satellites
............Military satellites
............Space stations
........Space technology
............Payloads
............Space debris
............Space exploration
....Aerospace materials
........Aerospace components
....Aircraft manufacture
....Aircraft navigation
....Aircraft propulsion
........Propellers
....Command and control systems
....Electronic warfare
........Electronic countermeasures
........Jamming
........Radar countermeasures
....Military equipment
........Military aircraft
............Payloads
........Military satellites
........Military vehicles
........Weapons
............Guns

............Missiles

............Nuclear weapons

............Projectiles

....Radar

........Airborne radar

........Bistatic radar

........Cognitive radar

........Doppler radar

........Ground penetrating radar

........High frequency radar

........Laser radar

........Meteorological radar

........Millimeter wave radar

........Multistatic radar

............MIMO radar

........Passive radar

........Quantum radar

........Radar applications

............Radar countermeasures

............Radar detection

............Radar imaging

............Radar measurements

............Radar polarimetry

............Radar remote sensing

............Radar tracking

........Radar clutter

........Radar cross-sections

........Radar equipment

........Radar theory

........Spaceborne radar

........Spread spectrum radar

........Synthetic aperture radar

............Inverse synthetic aperture radar

............Polarimetric synthetic aperture radar

........Ultra wideband radar

....Sensor systems

........Activity recognition

........Gunshot detection systems

....Sonar

........Sonar applications
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............Sonar detection

............Sonar measurements

........Sonar equipment

........Synthetic aperture sonar

....Telemetry

........Biomedical telemetry

Antennas and propagation
....Antennas
........Antenna accessories
............Radomes
........Antenna arrays
............Adaptive arrays
............Butler matrices
............Linear antenna arrays
............Log periodic antennas
............Microstrip antenna arrays
............Microwave antenna arrays
............Phased arrays
............Planar arrays
........Antenna radiation patterns
............Near-field radiation pattern
........Antenna theory
............Frequency selective surfaces
........Apertures
............Aperture antennas
............Aperture coupled antennas
........Broadband antennas
............Ultra wideband antennas
............Vivaldi antennas
........Dielectric resonator antennas
........Dipole antennas
........Directional antennas
........Directive antennas
........Feeds
............Antenna feeds
........Fractal antennas
........Helical antennas
........Horn antennas
........Leaky wave antennas
........Loaded antennas
........Log-periodic dipole antennas
........Microstrip antennas
........Microwave antennas
........Mobile antennas
........Multifrequency antennas
........Omnidirectional antennas
........Patch antennas
........Radar antennas

........Receiving antennas

........Rectennas

........Reflector antennas

........Satellite antennas

........Slot antennas

........Steerable antennas

........Transmission line antennas

........Transmitting antennas

........UHF antennas

........Yagi-Uda antennas

....Electromagnetic propagation

........Electromagnetic diffraction

............Optical diffraction

............Physical theory of diffraction

............X-ray diffraction

........Electromagnetic propagation in absorbing 
media
........Electromagnetic reflection
............Optical reflection
........Microwave propagation
........Millimeter wave propagation
........Optical propagation
............Optical surface waves
............Optical waveguides
........Propagation constant
........Propagation losses
........Radio propagation
........Radiowave propagation
............NVIS
........Submillimeter wave propagation
........UHF propagation
....Radio astronomy

Broadcast technology
....Broadcasting
........Digital audio broadcasting
............Digital audio players
............Digital Radio Mondiale
........Digital multimedia broadcasting
........Digital video broadcasting
........Motion pictures
........NVIS
........Radio broadcasting
............Frequency modulation
............Radio networks
........Satellite broadcasting
........Web TV
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Circuits and systems
....Circuits
........Active circuits
............Active inductors
............Gyrators
............Operational amplifiers
........Adders
........Analog circuits
............Analog integrated circuits
............Analog processing circuits
........Application specific integrated circuits
............System-on-chip
........Asynchronous circuits
........Bipolar transistor circuits
............BiCMOS integrated circuits
............Bipolar integrated circuits
........Bistable circuits
............Latches
........Bridge circuits
........Charge pumps
........Circuit analysis
............Circuit analysis computing
............Coupled mode analysis
............Nonlinear network analysis
........Circuit faults
............Electrical fault detection
........Circuit noise
............Thermal noise
........Circuit simulation
........Circuit synthesis
............High level synthesis
............Integrated circuit synthesis
........Coprocessors
........Counting circuits
........Coupling circuits
........Digital circuits
............Circuit topology
............Digital integrated circuits
........Digital signal processors
........Distributed parameter circuits
........Driver circuits
........Electronic circuits
............Breadboard
............Central Processing Unit
............Multivibrators
............Stripboard circuit
........Equivalent circuits
........Feedback
............Feedback circuits
............Negative feedback
............Neurofeedback

........Hybrid integrated circuits

........Integrated circuits

............Analog integrated circuits

............Analog-digital integrated circuits

............Application specific integrated circuits

............CMOS integrated circuits

............Coprocessors

............Current-mode circuits

............Digital integrated circuits

............FET integrated circuits

............Field programmable gate arrays

............Hybrid integrated circuits

............Integrated circuit interconnections

............Integrated circuit modeling

............Integrated circuit noise

............Integrated circuit synthesis

............Large scale integration

............MESFET integrated circuits

............Microprocessors

............Microwave integrated circuits

............Millimeter wave integrated circuits

............Monolithic integrated circuits

............Photonic integrated circuits

............Power integrated circuits

............Radiofrequency integrated circuits

............Submillimeter wave integrated circuits

............Superconducting integrated circuits

............Thick film circuits

............Thin film circuits

............Three-dimensional integrated circuits

............Through-silicon vias

............UHF integrated circuits

............Ultra large scale integration

............Very high speed integrated circuits

............Very large scale integration

............Wafer scale integration

........Isolators

........Large scale integration

............Ultra large scale integration

............Very large scale integration

............Wafer scale integration

........Linear circuits

........Logic arrays

............Programmable logic arrays

........Logic circuits

............Combinational circuits

............Logic arrays

............Programmable logic arrays

............Superconducting logic circuits

........Magnetic circuits

........Microprocessors
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............Automatic logic units

............Biomimetics

............Coprocessors

............Microcontrollers

............Microprocessor chips

............Vector processors

........Microwave circuits

........Millimeter wave circuits

............Millimeter wave integrated circuits

........Millimeter wave integrated circuits

............MIMICs

........Monolithic integrated circuits

............MIMICs

............MMICs

........MOSFET circuits

............CMOSFET circuits

............MOS integrated circuits

............Power MOSFET

........Multiplying circuits

........Neural circuits

........Nonlinear circuits

............Nonlinear network analysis

........Passive circuits

........Phase shifters

............Phase transformers

........Power dissipation

........Power integrated circuits

........Printed circuits

............Flexible printed circuits

............Memory modules

............Surface mount technology

........Programmable circuits

............Field programmable analog arrays

............Programmable logic arrays

............Programmable logic devices

........Programmable logic arrays

........Programmable logic devices

........Pulse circuits

............Flip-flops

........Quantum circuit

........Radiation detector circuits

........Rail to rail operation

............Rail to rail amplifiers

............Rail to rail inputs

............Rail to rail outputs

........Rectifiers

........RLC circuits

........Sampled data circuits

........Sequential circuits

........Silicon-on-insulator

............Silicon on sapphire

........Submillimeter wave circuits

............Submillimeter wave integrated circuits

........Summing circuits

........Switched circuits

............Switched capacitor circuits

........Switching circuits

............Choppers (circuits)

............Logic circuits

............Switching converters

............Zero current switching

............Zero voltage switching

........Thick film circuits

........Thin film circuits

........Thyristor circuits

........Time varying circuits

........Trigger circuits

........UHF circuits

............UHF integrated circuits

........UHF integrated circuits

........Ultra large scale integration

........Very large scale integration

............Neuromorphics

............Wafer scale integration

........VHF circuits

........Voltage multipliers

............Capacitors

............Diodes

........Wafer scale integration

....Contacts

........Brushes

........Contact resistance

........Ohmic contacts

....Filtering

........Filters

............Active filters

............Anisotropic

............Bragg gratings

............Channel bank filters

............Comb filters

............Digital filters

............Equalizers

............Filtering theory

............Gabor filters

............Harmonic filters

............IIR filters

............Kalman filters

............Low-pass filters

............Matched filters

............Microstrip filters

............Nonlinear filters

............Notch filters
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............Particle filters

............Power filters

............Resonator filters

............Spatial filters

............Superconducting filters

............Transversal filters

........Information filtering

............Information filters

............Recommender systems

....Integrated circuit technology

........Beyond CMOS

........CMOS technology

............CMOS process

............Silicon on sapphire

........Moore's Law

....Logic devices

........Logic gates

........Programmable logic devices

....Oscillators

........Digital-controlled oscillators

........Injection-locked oscillators

........Local oscillators

........Microwave oscillators

........Phase noise

........Ring oscillators

........Voltage-controlled oscillators

....Single electron devices

........Single electron memory

............Hetero-nanocrystal memory

........Single electron transistors

....Tunable circuits and devices

........RLC circuits

........Tuned circuits

Communications technology
....Communication equipment
........Auditory displays
........Codecs
............Speech codecs
............Video codecs
........Modems
........On board unit
........Optical communication equipment
............Optical transmitters
........Radio communication equipment
............Base stations
............Ham radios
............Land mobile radio equipment
............Radio transceivers
............Transponders

........Receivers

............Optical receivers

............RAKE receivers

............Receiving antennas

........Repeaters

........Speech codecs

........Telephone equipment

............Cellular phones

............Landline

............Telephone sets

............Vocoders

........Transceivers

............Radio transceivers

........Transmitters

............Auxiliary transmitters

............Diversity methods

............Neurotransmitters

............Optical transmitters

............Radio transmitters

............Transmitting antennas

........Transponders

........TV equipment

............Large screen displays

............TV receivers

........Video codecs

........Video equipment

............Optical projectors

............Video codecs

............Videos

........Vocoders

....Communication switching

........Code division multiplexing

........Electronic switching systems

........Frame relay

........Handover

........Multiprotocol label switching

........Packet switching

............Burst switching

............Frame relay

............Multiprotocol label switching

............Packet loss

....Communication systems

........ARPANET

........Biomedical communication

............Biomedical telemetry

............Telemedicine

........Broadband communication

............B-ISDN

............Broadband amplifiers

........Communication networks

............Central office



2022 IEEE Taxonomy

This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License (CC BY-NC-ND 4.0). Created by The Institute of Electrical and Electronics 

                             Engineers (IEEE) for the benefit of humanity. Page 7

............Cyberspace

............Industrial communication

............Maritime communications

............Radio access technologies

............Relay networks (telecommunication)

............Virtual links

........Communication system control

............Telecommunication control

........Communication system security

............Denial-of-service attack

............Impersonation attacks

............Quantum key distribution

............Radio communication countermeasures

........Communication system signaling

............Received signal strength indicator

........Communication system software

............Streaming media

........Communication system traffic

........Communication system traffic control

........Computer networks

............Ad hoc networks

............Computer network management

............Content distribution networks

............Cyberspace

............Diffserv networks

............Domain Name System

............Ethernet

............Heterogeneous networks

............Internet

............Intserv networks

............IP networks

............Metropolitan area networks

............Multiprocessor interconnection networks

............Network function virtualization

............Network servers

............Next generation networking

............Overlay networks

............Peer-to-peer computing

............Software defined networking

............Storage area networks

............Token networks

............Unicast

............Virtual private networks

............Wide area networks

............Wireless access points

........Cross layer design

........Data buses

............Backplanes

........Data communication

............Asynchronous communication

............Asynchronous transfer mode

............Data buses

............Data transfer

............Telemetry

............Teleprinting

............Visible light communication

........Device-to-device communication

........Digital communication

............Baseband

............DICOM

............Digital audio broadcasting

............Digital images

............Digital multimedia broadcasting

............Digital video broadcasting

............DSL

............ISDN

............Passband

............Portable media players

............SONET

............Spread spectrum communication

........Duplex communication systems

............Full-duplex system

............Half-duplex system

........Facsimile

........FDDI

........Indoor communication

............Indoor environment

........Internet

............Bot (Internet)

............Botnet

............Cloud computing

............Crowdsourcing

............Instant messaging

............Internet of Things

............Internet privacy

............Internet security

............Internet telephony

............Internet topology

............Linked data

............Middleboxes

............Semantic Web

............Social computing

............Web 2.0

............Web services

........IP networks

............TCPIP

........ISDN

............B-ISDN

........Local area networks

............Wireless LAN

........Low latency communication

............Ultra reliable low latency communication
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........Machine-to-machine communications

............Massive machine type communications

........Magnetic communication

........Metropolitan area networks

........Microwave communication

............Rectennas

........Military communication

............Reconnaissance

........MIMO communication

............Massive MIMO

............Rician channels

........MISO communication

........Mobile communication

............3G mobile communication

............4G mobile communication

............5G mobile communication

............6G mobile communication

............Ambient networks

............Cellular technology

............Dual band

............Land mobile radio

............Location awareness

............Mobile learning

............Mobile nodes

............Mobile security

............Mobile video

............Software radio

............Ultra-dense networks

........Molecular communication 
(telecommunication)
........Multiaccess communication
............Access charges
............Direct-sequence code-division multiple 
access
............Frequency division multiaccess
............Multicarrier code division multiple 
access
............Subscriber loops
............Time division multiple access
............Time division synchronous code division 
multiple access
............Zero correlation zone
........Multicast communication
............Multicast VPN
........Multimedia communication
............Hypermedia
........Nanocommunication (telecommunication)
........Narrowband
........NOMA
........Optical fiber communication
............FDDI

............Free-space optical communication

............Optical buffering

............Optical fiber networks

............Optical fiber subscriber loops

............Optical interconnections

............Optical packet switching

............Optical wavelength conversion

............Scheduling algorithms

............SONET

............Visible light communication

........Personal communication networks

........Protocols

............Access protocols

............Asynchronous transfer mode

............Consensus protocol

............Cryptographic protocols

............Main-secondary

............Multicast protocols

............Multiprotocol label switching

............Proof of Work

............Routing protocols

............Smart contracts

............Transport protocols

............Wireless application protocol

............Zero knowledge proof

........Quality of experience

........Quality of service

............Admission control

........Quantum communication

............Quantum circuit

............Quantum networks

........Radio communication

............Baseband

............Bluetooth

............Cellular technology

............Indoor radio communication

............Land mobile radio

............Millimeter wave communication

............Near field communication

............Packet radio networks

............Passband

............Personal area networks

............Radio broadcasting

............Radio communication countermeasures

............Radio frequency

............Radio links

............Radio spectrum management

............Satellite communication

............Satellite ground stations

............Software radio

............Zigbee
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........Regional area networks

............WRAN

........Routing

............Wavelength routing

........Satellite communication

............Downlink

............Satellite broadcasting

............Satellite ground stations

............Uplink

........Satellite ground stations

........SIMO communication

........SISO communication

........Spatial diversity

........Submillimeter wave communication

........Subscriber loops

........Switching systems

............Electronic switching systems

............Switching frequency

............Switching loss

............Telecommunication switching

........Synchronous digital hierarchy

........Telecommunications

............Ambient intelligence

............Feedback communications

............IP networks

............Radio access networks

............Railway communication

............Space communications

............Telecommunication computing

............Telecommunication network topology

............Telecommunication services

............Telematics

........Teleconferencing

........Telegraphy

........Telephony

........Teleprinting

........Teletext

........Terahertz communications

........Token networks

........UHF communication

........Underwater communication

........Vehicle-to-everything

............Vehicle-to-infrastructure

........Videophone systems

........Videotex

........Visual communication

........Wide area networks

............Low-power wide area networks

........Wideband

........Wireless communication

............Cognitive radio

............Cooperative communication

............Dedicated short range communication

............GSM

............Open wireless architecture

............Point-to-multipoint communications

............Roaming

............Smart devices

............Spatial diversity

............WiMAX

............Wireless access points

............Wireless application protocol

............Wireless networks

............WRAN

........Wireless mesh networks

........Wireless sensor networks

............Body sensor networks

............Event detection

....Couplers

........Directional couplers

....High-speed electronics

........High-speed integrated circuits

........High-speed networks

........Ultrafast electronics

....Image communication

........Facsimile

........Picture archiving and communication 
systems
....Information and communication technology
........Ambient assisted living
....Message systems
........Electronic mail
............Unified messaging
............Unsolicited e-mail
........Electronic messaging
............Instant messaging
............Unified messaging
........Postal services
........Publish subscribe systems
........Voice mail
....Modulation
........Amplitude modulation
............Amplitude shift keying
............Quadrature amplitude modulation
........Chirp modulation
........Demodulation
........Digital modulation
............Constellation diagram
............Partial response signaling
........Frequency modulation
............Frequency shift keying
........Magnetic modulators
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........Modulation coding

............Interleaved codes

........Optical modulation

............Electrooptic modulators

............Intensity modulation

........Phase modulation

............Continuous phase modulation

............Differential phase shift keying

............Phase shift keying

........Pulse modulation

........Pulse width modulation

............Pulse width modulation inverters

............Space vector pulse width modulation

....Multiplexing

........Code division multiplexing

........Demultiplexing

........Frequency division multiplexing

........Layered division multiplexing

........Multiplexing equipment

............Add-drop multiplexers

........OFDM

............Multiple access interference

............OFDM modulation

............Partial transmit sequences

............Peak to average power ratio

........Space division multiplexing

........Time division multiplexing

........Wavelength division multiplexing

............WDM networks

....Network topology

........Complex networks

........Computer network reliability

........Network architecture

............Active networking

............Information-centric networking

............Network function virtualization

............Network slicing

....Presence network agents

....TV

........Analog TV

........Cable TV

............Must-carry regulations

........Color TV

........Digital TV

............HDTV

............IPTV

........Mobile TV

........Smart TV

........Three-dimensional television

........Web TV

....UHF technology

........UHF antennas

........UHF circuits

............UHF integrated circuits

........UHF communication

........UHF devices

........UHF integrated circuits

....Ultra wideband technology

........Ultra wideband antennas

........Ultra wideband communication

........Ultra wideband radar

....VHF devices

Components, packaging, and manufacturing 
technology
....Component architectures
....Electronic components
........Capacitors
............Ceramic capacitors
............Power capacitors
............Varactors
........Coils
............Superconducting coils
........Connectors
............Plugs
............Sockets
........Diodes
............Active matrix organic light emitting 
diodes
............Diode lasers
............Light emitting diodes
............Organic light emitting diodes
............P-i-n diodes
............Schottky diodes
............Semiconductor lasers
............Superluminescent diodes
........Electrodes
............Anodes
............Cathodes
............Microelectrodes
........Fuses
........Inductors
............Active inductors
............Thick film inductors
............Thin film inductors
........Resistors
............Memristors
............Switched capacitor networks
............Varistors
........Structural plates
........Switches
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............Contactors

............Microswitches

............Optical switches

........Transducers

............Acoustic transducers

............Biomedical transducers

............Capacitive transducers

............Chemical transducers

............Inductive transducers

............Piezoelectric transducers

............Resistive transducers

............Ultrasonic transducer arrays

....Electronic equipment manufacture

........Damascene integration

........Micromachining

........Radiation hardening (electronics)

........Semiconductor device manufacture

............Diffusion processes

............Flip-chip devices

............High-k gate dielectrics

............Physical unclonable function

............Semiconductor device doping

............Semiconductor epitaxial layers

............Semiconductor growth

............Silicidation

............Wafer bonding

....Electronics packaging

........Chip scale packaging

............System-in-package

....Environmentally friendly manufacturing 
techniques
....Integrated circuit manufacture
........Surface mount technology
....Integrated circuit packaging
........Multichip modules
........Plastic integrated circuit packaging
....Semiconductor device packaging
....Thermal management of electronics
........Electronic packaging thermal management
........Electronics cooling

Computational and artificial intelligence
....Artificial intelligence
........Affective computing
........AI accelerators
........Autonomous robots
........Bio-inspired computing
........Cognitive systems
........Commonsense reasoning
........Context awareness

........Cooperative systems

........Decision support systems

........Intelligent systems

............Autonomous systems

............Collective intelligence

............Hyper-intelligent systems

............Intelligent automation

............Intelligent robots

........Knowledge based systems

............Expert systems

............Mobile agents

........Knowledge engineering

............Inference mechanisms

............Knowledge acquisition

............Knowledge discovery

............Knowledge representation

........Learning (artificial intelligence)

............Distance learning

............Naive Bayes methods

............Nearest neighbor methods

........Learning systems

............Backpropagation

............Cognitive systems

............Electronic learning

............Hybrid learning

............Learning automata

............Learning management systems

............Semisupervised learning

............Supervised learning

............Unsupervised learning

........Machine learning

............Adversarial machine learning

............Boosting

............Deep learning

............Dimensionality reduction

............Random forests

............Reinforcement learning

............Relevance vector machines

............Representation learning

............Robot learning

............Statistical learning

............Transfer learning

........Prediction methods

............Linear predictive coding

............Predictive coding

............Predictive encoding

............Predictive models

........Virtual artifact

....Autonomous mental development

....Computational intelligence

........Computation theory
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............Computational complexity

............Concurrent computing

............Greedy algorithms

............Support vector machines

........Evolutionary computation

............Evolutionary robotics

............Particle swarm optimization

........Fuzzy systems

............Fuzzy control

............Fuzzy neural networks

............Hybrid intelligent systems

........Genetic algorithms

....Logic

........Fuzzy logic

............Takagi-Sugeno model

........Multivalued logic

........Probabilistic logic

........Sufficient conditions

....Machine intelligence

........Pattern analysis

....Neural networks

........Artificial neural networks

............Convolutional neural networks

............Hebbian theory

............Long short term memory

............Residual neural networks

............Self-organizing feature maps

........Biological neural networks

........Cellular neural networks

........Feedforward neural networks

............Extreme learning machines

............Multilayer perceptrons

........Graph neural networks

........Multi-layer neural network

........Neural network compression

........Neural network hardware

........Radial basis function networks

........Recurrent neural networks

............Hopfield neural networks

Computers and information processing
....Approximate computing
....Computer applications
........Application virtualization
............Edge computing
........Big Data applications
........Bot (Internet)
........Computer aided analysis
........Computer aided engineering
........Computer aided instruction

............Learning management systems

........Computer generated music

........Computer integrated manufacturing

........Control engineering computing

........Green computing

........High energy physics instrumentation 
computing
............Linear particle accelerator
........Knowledge management
............Knowledge transfer
........Mathematics computing
............Matlab
........Medical information systems
............Electronic medical records
........Military computing
........Mobile applications
........Physics computing
........Power engineering computing
........Power system analysis computing
........Publishing
............Bibliometrics
............Desktop publishing
............Electronic publishing
............Journalism
............Open Access
............Scientific publishing
........Scientific computing
........Telecommunication computing
............Internetworking
............Soft switching
........Virtual assistants
........Virtual enterprises
........Virtual manufacturing
............Virtual machining
........Web sites
............Uniform resource locators
............Web design
........World Wide Web
............Bot (Internet)
............Mashups
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........Time to market
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....Agricultural engineering
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........Bio-inspired control
........Bio-inspired robotics
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