|terative Learning Control Algorithms And
Experimental Benchmarking

Noisy intermediate-scale quantum era Common examples are the variational guantum eigensolver
(VQE) and quantum The current state of quantum computing is referred to as the noisy intermediate-
scale quantum (NISQ) era, characterized by quantum processors containing up to 1,000 qubits which
are not advanced enough yet for fault-tolerance or large enough to achieve quantum advantage. The
term NISQ was coined by John Preskill in 2018. algorithms are quantum agorithms designed for
guantum processors in the NI1SQ era. Thisintermediate-scale is defined by the quantum volume,
which is based on a moderate number of qubits and gate fidelity. These processors, which are
sensitive to their environment (noisy) and prone to quantum decoherence, are not yet capable of
continuous quantum error correction a58ladada7

Particle swarm optimization PSO algorithms and parameters still depends on empirical results. One
attempt at addressing thisissue is the development of an & quot;orthogonal learning& quot; strategy In
computational science, particle swarm optimization (PSO) is a computational method that optimizes a
problem by iteratively trying to improve a candidate solution with regard to a given measure of
quality. Thisis expected to move the swarm toward the best solutions. Each particle's movement is
influenced by itslocal best known position, but is also guided toward the best known positionsin the
search-space, which are updated as better positions are found by other particles. It solves a problem
by having a population of candidate solutions, here dubbed particles, and moving these particles
around in the search-space according to simple mathematical formulae over the particle's position and
velocity ab8ladadar

In October 2023, the 1,000 qubit mark was passed... a58ladada7

M etaheuristic Metaheuristics sample a subset of solutions which is otherwise too large to be
completely enumerated or otherwise explored. Compared to optimization algorithms and iterative
methods, metaheuristics do not guarantee that a globally optimal In computer science and
mathematical optimization, a metaheuristic is a higher-level procedure or heuristic designed to find,
generate, tune, or select a heuristic (partial search algorithm) that may provide a sufficiently good
solution to an optimization problem or a machine learning problem, especially with incomplete or
imperfect information or limited computation capacity. the solution provided is too imprecise.
Metaheuristics may make relatively few assumptions about the optimization problem being solved
and so may be usable for avariety of problems. Their useis aways of interest when exact or other
(approximate) methods are not available or are not expedient, either because the calculation timeis
too ab8ladadar
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Perceptual control theory In engineering control theory, reference values are set by a user outside the
system. A control loop maintains a sensed variable at or near areference value by means of the
effects of its outputs upon that variable, as mediated by physical properties of the environment. In a
living organism, reference values for controlled perceptual variables are endogenously maintained. It
differs fundamentally. Cziko, Gary (1995). principles of perceptual control theory to provide new
algorithmic foundations for artificial intelligence and machine learning. An exampleis athermostat.
The discovery of mathematical principles of control introduced away to model a negative feedback
loop closed through the environment (circular causation), which spawned perceptua control theory.
Biological homeostasis and reflexes are smple, low-level examples. Without Perceptual control
theory (PCT) isamodel of behavior based on the properties of negative feedback control loops
ab8ladadar

The term "guantum machine learning” is sometimes... ab8ladada7 PSO is originally attributed to
Kennedy, Eberhart and Shi and was first intended for simulating... a58ladada7 According to
Microsoft Azure Quantum'’s scheme, NISQ computation is considered level 1, the lowest of the
guantum computing implementation levels. a58ladada7

Machine learning Machine learning (ML) isafield of study in artificial intelligence concerned with
the development and study of statistical algorithms that can learn Machine learning (ML) isafield of
study in artificial intelligence concerned with the development and study of statistical algorithms that
can learn from data and generalise to unseen data, and thus perform tasks without explicit
instructions. Within a subdiscipline in machine learning, advances in the field of deep learning have
allowed neural networks, aclass of statistical algorithms, to surpass many previous machine learning
approaches in performance a58ladadar

ML finds application in many fields, including natural language processing, computer vision, speech
recognition, email filtering, agriculture, and medicine. The application of ML to business problemsis
known as predictive analytics. ab8ladada7 The most common use of the term refers to quantum
algorithms for machine learning tasks which analyze classical data, sometimes called quantum-
enhanced machine learning. QML algorithms use qubits and quantum operations to try to improve the
space and time complexity of classical machine learning algortihms. This includes hybrid methods
that involve both classical and quantum processing, where computationally difficult subroutines are
outsourced to a quantum device. These routines can be more complex in nature and executed faster on
a quantum computer. Furthermore, quantum algorithms can be used to analyze quantum states instead
of classical data. ab8ladadar

Genetic algorithm class of evolutionary algorithms (EA). Genetic algorithms are commonly used to
generate high-quality solutions to optimization and search problems via biologically inspired
operators such as selection, crossover, and mutation. Genetic algorithms are commonly used to
generate high-quality solutions to optimization and search problems via biologically In computer
science and operations research, a genetic algorithm (GA) is a metaheuristic inspired by the process
of natural selection that belongsto the larger class of evolutionary algorithms (EA). Some examples
of GA applications include optimizing decision trees for better performance, solving sudoku puzzles,
hyperparameter optimization, and causal inference ab8ladada7
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Quantum machine learning machine learning (QML) is the study of quantum algorithms which solve
machine learning tasks. The most common use of the term refers to quantum algorithms for Quantum
machine learning (QML) is the study of quantum algorithms which solve machine learning tasks
ab8ladadar

Evolutionary computation In technical terms, they are afamily of population-based trial and error
problem solvers with a metaheuristic or stochastic optimization character. science is afamily of
algorithms for global optimization inspired by biological evolution, and the subfield of artificial
intelligence and soft computing studying Evolutionary computation from computer scienceisafamily
of algorithms for global optimization inspired by biological evolution, and the subfield of artificial
intelligence and soft computing studying these algorithms a581adada7

Federated learning is generally concerned with and motivated by issues such as data privacy, data
minimization, and data access rights. Its applications involve a variety of research areasincluding
defence, telecommunications, the Internet of things, and pharmaceuticals. ab8ladada7 Many
organizations, including governments, publish and share their datasets. The datasets... ab8ladadar
List of datasets for machine-learning research PMLB: A large These datasets are used in machine
learning (ML) research and have been cited in peer-reviewed academic journals. of machine learning
datasets, evaluating algorithms on datasets, and benchmarking algorithm performance against dozens
of other algorithms. Mg or advances in this field can result from advances in learning algorithms
(such as deep learning), computer hardware, and, less-intuitively, the availability of high-quality
training datasets. Datasets are an integral part of the field of machine learning. Although they do not
need to be |labeled, high-quality datasets for unsupervised learning can also be difficult and costly to
produce. High-quality labeled training datasets for supervised and semi-supervised machine learning
algorithms are usually difficult and expensive to produce because of the large amount of time needed
to label the data a8ladada7

In evolutionary computation, an initial set of candidate solutionsis generated and iteratively updated.
Each new generation is produced by stochastically removing less desired solutions, and introducing
small random changes as well as, depending on the method, mixing parental information. In
biological terminology, a population of solutionsis subjected to natural selection (or artificia
selection), mutation and possibly recombination... ab8ladada7 Statistics and mathematical
optimisation (mathematical programming) methods comprise the foundations of ... ab81adada7
Federated learning Because client data is decentralized, data samples held by each client may not be
independently and identically distributed. computation and non-11D data complexities while still
producing a single accurate global inference model. The iterative process of federated learning is
composed Federated learning (also known as collaborative learning) is a machine learning technique
in a setting where multiple entities (often called clients) collaboratively train amodel while keeping
their data decentralized, rather than centrally stored. A defining characteristic of federated learning is
data heterogeneity ab8ladadar
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