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Human Augmentation*

Artificial Organs

Bionics and Prosthetics

Pharmaceuticals (Nootropics)

Neurotechnology

Brain-computer Interfaces

Bioelectronics

Exoskeletons

Medical Devices*

Medical Imaging Technology

Ultrasonic Imaging

Three-Dimensional Ultrasound 
Imaging

Two-Dimensional Ultrasound 
Imaging

Echocardiography

Nuclear Medical Imaging Single Photon Emission 
Computed Tomography (SPECT)

Positron Emission 
Tomography (PET)

X-Ray

Magnetic Resonance Imaging 
(MRI)

In-vitro Diagnostics

Implantables

Wearables

Therapeutics and Preventative 
Medicines*

Cellular and Gene-based 
Therapies

RNA Interference (RNAi)

Vaccines RNA Vaccines

Pharmaceuticals Drug Development
Computer-Aided Drug Design 

(CADD)

Drug Delivery Systems (DDS)
Targeted Drug Delivery 

Systems

Nanocarriers

Nuclear Medicine
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Artificial Intelligence*

Machine Learning Neural Networks Deep Learning Foundation Models
Generative Artificial 

Intelligence
Large Language Models

Generative Adversarial 
Networks

Multi-Modal Generative 
Artificial Intelligence

Diffusion Models

Supervised Learning Computer Vision

Unsupervised Learning Self-Supervised Learning

Federated Learning

Multi-Task Learning

Multi-Model Learning

One-Shot Learning

Zero-Shot Learning

Meta Learning

Reinforcement Learning

Reinforcement Learning with 
Human Feedback

Reinforcement Learning with 
AI Feedback

Transfer Learning

Binary Neural NetworksQuantum Machine Learning

Neuro-Symbolic Artificial 
Intelligence

Autonomous Agents

Trustworthy Artificial 
Intelligence

Explainable Artificial 
Intelligence

Mechanistic Interpretability

Multiagent Systems

Data Management 
Technology

Big Data Infrastructure

Distributed Databases

Distributed Ledger 
Technology (DLT)

Cloud Computing

Privacy Enhancing 
Technology (PET)

Post-Quantum Cryptography

Homomorphic Encryption

Synthetic Data

Confidential Computing

Zero-Knowledge Proofs

Secure Multiparty 
Computation (SMPC)

Private Set Intersection (PSI)

Differential Privacy

Trusted Execution 
Environments

Federated Learning

Extended Reality

Augmented Reality

Mixed Reality

Virtual Reality

Synthetic Environments

Digital Twins

Digital Shadows

Emulations

Visualisations

Simulations

Future Computing

Future Computing Paradigms 
*

Analogue Computing

Digital Computing

Thermodynamic Computing

Biological Computing

Neuromorphic Computing

Quantum Computing Quantum Annealer

Gate-Based Quantum 
Computer

Large Scale Computing

High Performance Computing Exascale Computing

High Throughput Computing

Computing Location Paradigms 
(Computer Access Models)*

Cloud Computing

Fog Computing

Edge Computing

GO-Science Emerging Technology TaxonomyTechnology and Science Insights (TSI)

Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 Level 6Family Domain

S&T Framework Technologies 2022Tech X*
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Quantum Technology*

Quantum Computing

Quantum Simulator

Quantum Annealer

Noisy Intermediate Scale 
Quantum (NISQ) Device

Fault Tolerant (FT) Quantum 
Computer

Quantum Communications

Quantum Cryptography

Quantum Networks

Quantum Sensing and 
Metrology

Quantum Sensors

Quantum Clocks

Quantum Imaging

Quantum Materials

Electronics and Photonics

Sensors*

Light Detection and Ranging 
(LIDAR)

Sound Navigation and 
Ranging (SONAR)

Radio Detection and Ranging 
(RADAR)

Biosensing

Computer-based Sensing

Electro-optical and Infrared 
Sensing 

Polarisation Sensing and 
Imaging

Multi-Spectral and 
Hyperspectral Imaging

Semiconductors*

Silicon Semiconductors

Organic Semiconductors

Compound Semiconductors

Biometric Technology* Biomolecular Biometrics

Morphological Biometrics

Iris Recognition

Fingerprint Scanning

Facial Recognition

Behavioural Biometrics

Voice Recognition

Gait Analysis

Future Telecoms*

6G Open RAN

Integrated Satellite-Terrestrial 
Networks

Terahertz Communications

Wi-Fi Wi-Fi 6

Wi-Fi 7

Wide Area Networks

Low Power Wide Area 
Networks (LPWA Network)

Software-Defined Wide Area 
Network (SD-WAN)

Open Wide Area Network

Optical Wireless 
Communications

Visible Light Communications

Ultra-Violet Communications

Infra-Red Communications

Light Fidelity

Optical Camera 
Communications

Cloud Communications

Edge Computing

Ultra-Dense Cloud Radio 
Access Networks

Satellite Communications

Quantum Internet

Photonics*

Quantum Photonics

Integrated Photonics Silicon Photonics

Biophotonics

Novel Electronics*

Flexible Electronics

Bioelectronics

Molecular Electronics

Printed Electronics

Position, Navigation and 
Timing Technology (PNT)

Position, Navigation and 
Timing Technology (PNT) 

Infrastructure

Satellite Based Augmentation 
System (SBAS)

Ground Based Augmentation 
System (GBAS)

Time Over Fibre

Opportunistic Localisation

Radio Frequency (RF) 
Fingerprinting

Signals of Opportunity (SoOp)

Altimeter

eLORAN

Position, Navigation and 
Timing (PNT) Clock

Oven Controlled Crystal 
Oscillator (OCXO)

Atomic Clock

Gravimetry

Inertial Sensors

Odometry

Magnetometry

Global Navigation Satellite 
System (GNSS)

Global Navigation Satellite System 
(GNSS) Augmentation

Global Navigation Satellite 
System (GNSS) Imaging
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Bioinformatics*

Omics*

Genomics

DNA Sequencing

Epigenomics

Metabolomics

Transcriptomics

Ribonucleic Acid (RNA) 
Sequencing

Digital Polymerase Chain 
Reaction 

Proteomics
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Engineering Biology*

Cell-Free Systems

Nucleic Acid Synthesis

Cellular Systems

Synthetic Cells

Multi-Cell Systems 

Living FactoriesGenome-Editing Technology

Fermentation Technology
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Robotics and Autonomous 
Systems (RAS)

Drones*

Rotor Drones Single Rotor Drones

Multi Rotor DronesFixed-Wing Drones

Fixed-Wing Hybrid Vertical Take-
off and Landing (VTOL) Drones

Drone Swarms

Tethered Drones

Micro Unmanned Aerial Vehicle 
or Small Unmanned Aerial 

Vehicle (UAV)

Large Drones

High Altitude Long 
Endurance (HALE)

Medium Altitude Long 
Endurance (MALE)

Robotics*

Articulated Robots

Humanoids

Soft Robots

Nanorobots

Cobots

Hybrid Robots

Microrobots

Autonomous Transport*

Autonomous Underwater 
Vehicles

Autonomous Surface 
Vehicles

Autonomous Rail Systems

Maritime Autonomous 
Surface Ships
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Cryogenics*

Advanced Materials

Novel or Complex Metal 
Alloys*

Beryllium Alloys

Powder Metallurgy Alloys

Titanium or Nickel Aluminides

Chalcogenides

Nickel and Cobalt Alloys

Advanced Composites*

Engineering and Technical 
Polymers and Ceramics*

Ultra-High Temperature 
Ceramics

Dielectric and Ferroelectric 
Materials

Engineering Polymer Materials and 
Formulations with High Stiffness

Elastomeric High Pressure/ / 
Temperature Resistant Sealing 

Systems

Functional Ceramics for Acoustic or 
Electromagnetic Applications

Polymer and Ceramic 
Electrical Insulation Material

Superconductors*

High Temperature 
Superconductors

Low Temperature 
Superconductors

Metamaterials*

Electromagnetic 
Metamaterials

Photonic Metamaterials

Radio Frequency and 
Microwave Metamaterials

THz Metamaterials

Acoustic Metamaterials

Audio Metamaterials

Ultrasonic Metamaterials

Magnetic Metamaterials

Mechanical and Structural 
Metamaterials

Thermal Metamaterials

Additive Manufacturing*

3D Printing

4D Printing

Nanotechnology* Nanomaterials 2D Materials*

Graphene

Non-Carbon 2D Materials

High Density Nanoceramics

0D/1D/3D Boron Nitride Nanotubes

Carbon Nanotubes

Quantum Dots

Effector and Weapons 
Technology*

Conventional and Next Generation 
Explosives and Warheads

Cyber and Electronic Warfare 
Technology

Directed Energy Weapons

Aerospace Propulsion 
Systems*

Magnetic Field Propulsion 
(Space)

Electrostatic Propulsion

Ion Propulsion or Ionic Wind 
Propulsion

Solar Sails

Nuclear Propulsion

Chemical Propulsion

Electric Flight

Hydrogen Powered Jet 
Turbines

Terrestrial Propulsion*

Evacuated Tube Transport

Electromagnetic Field 
Propulsion
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Renewables

Wind Energy Technology*

Onshore Wind Technology

Airborne Wind Energy System

Offshore Wind Technology

Solar Energy Technology* Photovoltaic Solar Technology

Solar Thermal Technology

Hydroelectricity*

Ocean Energy Technology Tidal Energy

Ocean Thermal

Salinity Gradient Power 
(SGP)*

Wave

Geothermal Energy 
Technology*

Bioenergy

Geoengineering

Solar Radiation Management 
(SRM)

Non-Carbon Dioxide GHG 
Removal

Climatic and Environmental 
Engineering

Carbon Capture, Utilisation 
and Storage

Direct Air Capture

Bioenergy with Carbon 
Capture (BECCS)

Pre- and Post-Combustion 
Carbon Capture

Carbon Dioxide Transport 
and Storage Infrastructure

Heating, Ventilation, Air 
Conditioning (HVAC)

Heat Pumps

Hydrogen Production and 
Infrastructure

Hydrogen Production and 
Infrastructure (Electrolytic)

Polymer Electrolyte 
Membrane Electrolysers

Alkaline Electrolysers

Solid Oxide Electrolysers

Hydrogen Production and 
Infrastructure (Fossil Fuel)

Methane Pyrolysis

Hydrogen Production and 
Infrastructure (Biomass)

Fuel Cells

High Temperature Fuel Cells

Phosphoric Acid Fuel Cells

Molten Carbonate Fuel (MCF) 
Cells

Solid Oxide Fuel Cells

Low Temperature Fuel Cells
Polymer Electrolyte 

Membrane (PEM) Fuel Cells

Direct Methanol Fuel Cells

Alkaline Fuel Cells

Microbial Fuel Cells

Hydrogen Fuel Cells

Novel Fuel Technology*

Feedstock Chain

Conversion Technology

Power-to-X (P2X) Technology

Novel Fuels

Biofuels
Sustainable Aviation Fuel 

(SAF)

Second Generation Biofuel

Development Fuels

Drop-In Fuel

Synthetic Fuels

Recycled Carbon Fuel

E-Fuel

Recycling Technology*

Plastics Recycling

Mechanical Recycling

Chemical Recycling

Dissolution Recycling

Organic Recycling

Batteries and Critical Minerals 
Recycling

Thermomechanical Energy 
Storage

Thermal Energy Storage

Mechanical Energy Storage
Advanced Flywheels

Compressed Air Energy 
Storage

Pumped Storage Hydropower

Gravitational Energy Storage

Novel Batteries*

Next Generation Lithium 
Batteries

Lithium Ion Batteries

Lithium Sulphur Batteries

Lithium Air Batteries  

Solid-State Batteries

Redox Flow Batteries

Alternative Batteries

Sodium or Potassium Ion 
Batteries

Multivalent Ion Batteries

Metal Air Batteries 

Organic Batteries
Supercapacitors

Electrochemical Double Layer 
Capacitors (EDLCS)

Pseudocapacitors

Hybrid Capacitors

Advanced Charging and 
Electrical Grid Technology 

Advanced Charging 
Technology

Proximity Wireless Charging

Distance Wireless Charging

Radio Frequency Energy 
HarvestingElectrical Grid Technology

Nuclear Energy Technology

Nuclear Fusion Technology* 

Magnetised-Confinement 
Fusion

Inertial-Confinement Fusion

Magneto-Inertial Confinement 
Fusion

Nuclear Fission Technology* 

Advanced Modular Reactors

Small Modular Reactors

Advanced Fuel Cycle 
Technology
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