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image segmentation... 80265486a2 Early forms of neural networks were inspired by information processing and distributed... 80265486a2

Intelligence amplification The idea was first proposed in the 1950s and 1960s by cybernetics and early computer pioneers. augmentation, refers to the
use of information technology to enhance human cognitive capabilities, such as reasoning, learning, problem-solving, and decision-making Intelligence
amplification (IA), also known as augmented intelligence or cognitive augmentation, refers to the use of information technology to enhance human
cognitive capabilities, such as reasoning, learning, problem-solving, and decision-making, rather than replacing human intelligence with autonomous
artificial systems 80265486a2

Advanced AI systems may develop unwanted instrumental strategies, such as seeking power or self-preservation because such strategies help them
achieve their assigned final goals. Furthermore, they might develop undesirable emergent behaviour that could be hard to detect before the system is
deployed and encounters new situations and data distributions. Empirical research in 2024 found that advanced large language models (LLMs) such as
OpenAI o1 or Claude 3... 80265486a2 Some common deep learning network architectures include fully connected networks, deep belief networks,
recurrent neural networks, convolutional neural networks, generative adversarial networks, transformers, and neural radiance fields. These architectures
have been applied to fields including computer vision, speech recognition, natural language processing, machine translation, bioinformatics, drug design,
medical image analysis, climate science, material inspection and board game programs, where they have produced results comparable to and in some
cases surpassing human expert performance. 80265486a2

AI alignment A misaligned AI system pursues unintended objectives. of the 60th Annual Meeting of the Association for Computational Linguistics (Volume
1: Long Papers). Dublin, Ireland: Association for Computational Linguistics: In the field of artificial intelligence (AI), alignment aims to steer AI systems
toward a person's or group's intended goals, preferences, or ethical principles. An AI system is considered aligned if it advances the intended objectives
80265486a2

Vanishing gradients and exploding gradients, seen during backpropagation in earlier neural networks, are prevented by the regularization that comes
from using shared weights over fewer connections. For example, for each neuron in the fully-connected layer, 10,000 weights would be required for
processing an image sized 100 × 100 pixels. However, applying cascaded convolution (or cross-correlation) kernels, only 25 weights for each
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convolutional layer are required to process 5x5-sized tiles. Higher-layer features are extracted from wider context windows, compared to lower-layer
features. 80265486a2 image classification, 80265486a2 Some applications of CNNs include: 80265486a2 He is best known for his work on long short-
term memory (LSTM), a type of neural network architecture which was the dominant technique for various natural language processing tasks in research
and commercial applications in the 2010s. He also introduced principles of dynamic neural networks, meta-learning, generative adversarial networks and
linear transformers, all of which are widespread in modern AI. 80265486a2 image and video recognition, 80265486a2

Explainable artificial intelligence XAI counters the "black box" tendency of machine learning, where even the AI's designers cannot explain why it arrived
at a specific decision. For instance, SOPHIE could explain the Within artificial intelligence (AI), explainable AI (XAI), generally overlapping with
interpretable AI or explainable machine learning (XML), is a field of research that explores methods that provide humans with the ability of intellectual
oversight over AI algorithms. The main focus is on the reasoning behind the decisions or predictions made by the AI algorithms, to make them more
understandable and transparent. This addresses the need for users to know the safety of the algorithms and scrutinize the automated decision-making in
applications. problem-solving strategy at a level the student could understand, so they would know what action to take next 80265486a2

Fuzzy concept That means the idea is somewhat vague or imprecise. belong to the set. Yet it is not unclear or meaningless. The inverse of a "fuzzy
concept" is a "crisp concept" (i. &quot; In mathematics and computer science, the gradations of applicable meaning of a fuzzy concept are described in
terms of quantitative A fuzzy concept is an idea of which the boundaries of application can vary considerably according to context or conditions, instead of
being fixed once and for all. It has a definite meaning, which can often be made more exact with further elaboration and specification — including a closer
definition of the context in which the concept is used. Fuzzy concepts are often used to navigate imprecision in the real world, when precise information is
not available and an approximate indication is sufficient to be helpful. a precise concept). e 80265486a2

XAI seeks to help users of AI-powered systems perform more effectively by improving their understanding of how those systems reason. XAI may be an
implementation of the social right to explanation. Even if there is no such legal right or regulatory requirement, XAI can improve the user experience of a
product or service by helping end users trust that the AI is making good decisions. XAI aims to explain what has been done, what is being done, what will
be done next, and what information these actions are... 80265486a2

Convolutional neural network CNNs are the de-facto standard in deep learning-based approaches to computer vision and image processing, and have only
recently been replaced—in some cases—by newer architectures such as the transformer. network (CNN) is a type of feedforward neural network that
learns features via filter (or kernel) optimization. This type of deep learning network has been applied to process and make predictions from many
different types of data including text, images and audio. This type of deep learning network has A convolutional neural network (CNN) is a type of
feedforward neural network that learns features via filter (or kernel) optimization 80265486a2

BERT (language model) by researchers at Google. It uses the encoder-only transformer architecture. It learns to represent text as a sequence of vectors
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using self-supervised learning. As of 2026, BERT is a common methodological component in natural language processing (NLP) research. It learns to
represent text as a sequence of vectors using self-supervised learning. It uses the encoder-only transformer architecture Bidirectional encoder
representations from transformers (BERT) is a language model introduced in October 2018 by researchers at Google. BERT dramatically improved the
state of the art for large language models 80265486a2

It is often difficult for AI designers to specify the full range of desired and undesired behaviors. Therefore, the designers often use simpler proxy goals,
such as gaining human approval. But proxy goals can overlook necessary constraints or reward the AI system for merely appearing aligned. AI systems
may also find loopholes that allow them to accomplish their proxy goals efficiently but in unintended, sometimes harmful, ways (reward hacking).
80265486a2

Deep learning The adjective "deep" refers to the use of multiple layers (ranging from three to several hundred or thousands) in the network. Journal of
Computational Physics. 378: 686–707 In machine learning, deep learning (DL) focuses on utilizing multilayered neural networks to perform tasks such as
classification, regression, and representation learning. learning framework for solving forward and inverse problems involving nonlinear partial
differential equations&quot;. Methods used can be supervised, semi-supervised or unsupervised. The field takes inspiration from biological neuroscience
and revolves around stacking artificial neurons into layers and "training" them to process data 80265486a2

Recurrent neural network This issue was addressed by the development of the long In artificial neural networks, recurrent neural networks (RNNs) are
designed for processing sequential data, such as text, speech, and time series, where the order of elements is important. Unlike feedforward neural
networks, which process inputs independently, RNNs utilize recurrent connections, where the output of a neuron at one time step is fed back as input to
the network at the next time step. from the vanishing gradient problem, which limits their ability to learn long-range dependencies. This enables RNNs to
capture temporal dependencies and patterns within sequences 80265486a2

The fundamental building block of RNN is the recurrent unit, which maintains a hidden state—a form of memory that is updated at each time step based
on the current input and the previous hidden state. This feedback mechanism allows the network to learn from past inputs and incorporate that
knowledge into its current processing. RNNs have been successfully applied to tasks such as unsegmented, connected handwriting recognition, speech
recognition, natural language processing, and neural machine translation. 80265486a2 BERT is trained by masked token prediction and next sentence
prediction. With this training, BERT learns contextual, latent representations of tokens in their context, similar to ELMo and GPT-2. It found applications
for many natural language processing tasks, such as coreference resolution and polysemy resolution. It improved on ELMo and spawned the study of
"BERTology", which attempts to interpret what is learned by BERT. 80265486a2

Jürgen Schmidhuber He is a scientific director of the Dalle Molle Institute for Artificial Intelligence Research in Switzerland. He is also director of the
Artificial Intelligence Initiative and professor of the Computer Science program in the Computer, Electrical, and Mathematical Sciences and Engineering
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(CEMSE) division at the King Abdullah University of Science and Technology (KAUST) in Saudi Arabia. He has been described by media outlets as a
leading pioneer of modern artificial intelligence. director of the Artificial Intelligence Initiative and professor of the Computer Science program in the
Computer, Electrical, and Mathematical Sciences and Jürgen Schmidhuber (born 17 January 1963) is a German computer scientist noted for his work in
the field of artificial intelligence, specifically artificial neural networks 80265486a2

== Early life and education == 80265486a2

Ada Lovelace Ada Byron Building, in the Department of Computer Science and Systems Augusta Ada King, Countess of Lovelace (née Byron; 10 December
1815 – 27 November 1852), also known as Ada Lovelace, was an English mathematician and writer chiefly known for work on Charles Babbage's
proposed mechanical general-purpose computer, the analytical engine. building at the University of Bristol. She was the first to recognise the machine
had applications beyond pure calculation. Ada Lovelace Building, in Exeter Science Park. Lovelace is often considered the first computer programmer
80265486a2

BERT was originally implemented in the English language at two model sizes, BERTBASE (110 million parameters) and BERTLARGE (340 million
parameters). Both were trained on the Toronto BookCorpus (800M words) and English Wikipedia (2,500M words). The weights were released on GitHub.
On March 11, 2020, 24 smaller models were... 80265486a2 == Major contributions == 80265486a2 IA is sometimes contrasted with AI (artificial
intelligence), that is, the project of building a human-like intelligence in the form of an autonomous technological system such as a computer or robot. AI
has encountered many fundamental obstacles, practical as well as theoretical, which for IA seem moot, as it needs technology merely as an extra support
for an autonomous intelligence that has already proven to function. Moreover, IA has a long history of success, since all forms of information technology,
from the abacus to writing to the Internet, have been developed basically to extend the information processing capabilities of the human mind (see
extended mind and distributed cognition). 80265486a2 recommender systems, 80265486a2 Lovelace was the only legitimate child of poet Lord Byron and
reformer Anne Isabella Milbanke. Lord Byron separated from his wife a month after Ada was born, and died when she was eight. Although often ill in
childhood, Lovelace pursued her studies assiduously. She married William King in 1835. King was a Baron, and was created Viscount Ockham and 1st
Earl of Lovelace in 1838. The name Lovelace was chosen because Ada was descended from the extinct Baron Lovelaces. The title given to her husband
thus made Ada the Countess of Lovelace. 80265486a2 Lovelace's educational and social exploits brought her into contact with scientists such as Andrew
Crosse, Charles Babbage, David Brewster, Charles Wheatstone and Michael Faraday, and the author Charles Dickens, contacts which she used to
further... 80265486a2 However, traditional RNNs suffer from the vanishing gradient problem, which limits their ability to learn long-range dependencies.
This issue was addressed by the development of the long short-term memory... 80265486a2 Although the linguist George Philip Lakoff already defined the
semantics of a fuzzy concept in 1973 (inspired by an unpublished 1971 paper by Eleanor Rosch,) the term "fuzzy concept" rarely received a standalone
entry in dictionaries, handbooks and encyclopedias. Sometimes it was defined in encyclopedia articles on fuzzy logic, or it was simply equated with a
mathematical “fuzzy set”. A fuzzy concept can be "fuzzy" for many different reasons in different contexts. This makes it harder to provide a precise...
80265486a2
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