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Abstract: This article provides a comprehensive overview of Adam, a method for stochastic
optimization that has gained immense popularity in the field of deep learning and beyond. We will
delve into the algorithm's inner workings, explore its advantages and disadvantages, and discuss its
significance in various applications. We will also examine its relationship to other optimization
algorithms and its impact on the broader field of machine learning.

1. Introduction to Stochastic Optimization and the
Need for Adam

Optimization lies at the heart of machine learning. The goal is to find the parameters of a model that
minimize a loss function, a measure of how well the model predicts the target variable. In many
machine learning problems, particularly those involving large datasets, stochastic optimization is
preferred over batch optimization. Stochastic optimization uses only a small subset of the data (a
mini-batch) to estimate the gradient of the loss function at each iteration. This approach significantly
reduces computational cost per iteration, allowing for faster training, especially with massive
datasets.

However, traditional gradient descent methods can struggle in stochastic settings. The noisy nature of
mini-batch gradients can lead to slow convergence or oscillations. This is where adaptive learning rate
algorithms like Adam shine. Adam, which stands for Adaptive Moment Estimation, addresses this
challenge by dynamically adapting the learning rate for each parameter, leading to more efficient and
robust training. Understanding Adam a method for stochastic optimization is crucial for anyone
working with deep learning models.

2. The Adam Algorithm: A Detailed Explanation

Adam a method for stochastic optimization maintains two moving averages:

First moment (mean): An exponentially decaying average of past gradients (similar to momentum).
Second moment (variance): An exponentially decaying average of the squares of past gradients.



These averages are used to adapt the learning rate for each parameter individually. The update rule
for each parameter θ is:

```
m_t = β_1 m_{t-1} + (1 - β_1) g_t // First moment estimate
v_t = β_2 v_{t-1} + (1 - β_2) g_t^2 // Second moment estimate
m_t_hat = m_t / (1 - β_1^t) // Bias correction for m_t
v_t_hat = v_t / (1 - β_2^t) // Bias correction for v_t
θ_t = θ_{t-1} - α m_t_hat / (√v_t_hat + ε) // Parameter update
```

where:

`g_t` is the gradient of the loss function with respect to θ at time step `t`.
`m_t` is the first moment (mean) estimate.
`v_t` is the second moment (variance) estimate.
`β_1` and `β_2` are hyperparameters controlling the exponential decay rates of the moment
estimates (typically 0.9 and 0.999, respectively).
`α` is the learning rate.
`ε` is a small constant (typically 1e-8) added for numerical stability.
`t` is the iteration number.

The bias correction terms `m_t_hat` and `v_t_hat` are crucial, especially in the early stages of
training, as they compensate for the initial bias introduced by the exponentially decaying averages.
This aspect is key to understanding the effectiveness of Adam as a method for stochastic
optimization.

3. Advantages and Disadvantages of Adam

Advantages:

Adaptivity: Adam's adaptive learning rates make it efficient for various datasets and model
architectures.
Computational Efficiency: Relatively inexpensive to compute compared to other adaptive methods.
Robustness: Less sensitive to hyperparameter tuning compared to some other optimizers.
Effective in high-dimensional spaces: Performs well in complex, high-dimensional optimization
landscapes.

Disadvantages:

Memory requirements: Needs to store and update the first and second moment estimates for each
parameter, requiring more memory than standard gradient descent.
May not converge to the global minimum: Like many other optimization algorithms, it can get stuck in
local minima, particularly in complex non-convex loss landscapes.
Hyperparameter sensitivity: While generally robust, the choice of `β_1` and `β_2` can still impact
performance.
Generalization performance: In some cases, Adam's strong optimization capabilities might lead to



slightly overfitting, affecting generalization to unseen data.

4. Adam in the Context of Other Optimization
Algorithms

Adam builds upon earlier adaptive learning rate methods like AdaGrad and RMSprop. AdaGrad adapts
the learning rate based on the sum of squared gradients, which can lead to learning rates becoming
too small too quickly. RMSprop addresses this by using an exponentially decaying average of squared
gradients. Adam combines the advantages of both RMSprop (using exponentially decaying averages)
and momentum (using the first moment estimate) to create a robust and efficient optimizer. Adam a
method for stochastic optimization offers a refined approach, handling the limitations of its
predecessors.

5. Applications of Adam

Adam's effectiveness has led to its widespread adoption in various machine learning applications,
including:

Deep learning: Training deep neural networks, convolutional neural networks (CNNs), recurrent neural
networks (RNNs), and other complex architectures.
Natural language processing (NLP): Training language models, machine translation systems, and
other NLP tasks.
Computer vision: Training object detection models, image classification models, and other computer
vision tasks.
Reinforcement learning: Training reinforcement learning agents.

6. Conclusion

Adam a method for stochastic optimization has revolutionized the way we train machine learning
models, particularly deep learning models. Its adaptive learning rate mechanism, coupled with its
computational efficiency and robustness, has made it a go-to algorithm for numerous applications.
While not without its limitations, its strengths significantly outweigh its drawbacks, solidifying its
position as a leading optimization algorithm in the field of machine learning. Further research into its
theoretical properties and potential improvements continues to enhance its capabilities and expand
its application domains.

7. FAQs

What is the difference between Adam and SGD? SGD (Stochastic Gradient Descent) uses a fixed1.
learning rate for all parameters, while Adam adapts the learning rate for each parameter
individually.

How do I choose the optimal hyperparameters for Adam? Experimentation is key. Common2.
starting points are `β_1 = 0.9`, `β_2 = 0.999`, and a learning rate in the range of 1e-3 to 1e-4.



When should I prefer Adam over other optimizers? Adam is a good default choice for many deep3.
learning tasks due to its robustness and efficiency.

Does Adam always converge faster than other methods? Not necessarily. Convergence speed4.
depends on the specific problem and dataset.

What is the impact of the learning rate on Adam's performance? An inappropriately chosen5.
learning rate can hinder convergence. Too large a learning rate can cause instability, while too
small a learning rate can lead to slow convergence.

How does Adam handle sparse data? Adam handles sparse data effectively through its adaptive6.
learning rates, which adjust individually for each parameter.

Can Adam be used for convex optimization problems? Yes, though its advantages might be less7.
pronounced compared to non-convex problems.

What are the computational costs associated with Adam? It requires more memory than SGD8.
due to storing the moment estimates. However, the computational cost per iteration is
relatively low.

Is Adam suitable for all machine learning tasks? While highly effective in many contexts, the9.
choice of optimizer should always be guided by the specific problem and dataset.

8. Related Articles

"On the Convergence of Adam and Beyond": A theoretical analysis of Adam's convergence1.
properties.

"A Comparative Study of Optimization Algorithms for Deep Learning": A survey comparing2.
Adam with other optimization algorithms.

"AdamW: A Variation of Adam Optimizer": Discusses AdamW, a variant of Adam that addresses3.
some of its limitations.

"Adaptive Methods in Stochastic Optimization": A broader review of adaptive learning rate4.
methods.

"Improving Generalization Performance with Adam": Focuses on techniques to improve5.
generalization when using Adam.

"The Impact of Batch Size on Adam's Performance": Investigates how batch size influences6.
Adam's convergence.

"Adam Optimizer: Implementation and Tuning": Provides practical guidance on implementing7.
and tuning Adam.

"Troubleshooting Common Issues with Adam Optimizer": Addresses common problems8.



encountered when using Adam.

"A Deep Dive into the Mathematics of Adam": A detailed mathematical explanation of the Adam9.
algorithm.
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Abstract:

This article provides a comprehensive critical analysis of the groundbreaking optimization algorithm
"Adam: a method for stochastic optimization," assessing its strengths, weaknesses, and enduring
impact on current trends in machine learning. We delve into its core mechanics, explore its
advantages over predecessors like SGD, and critically examine recent criticisms and alternative
approaches. Finally, we discuss Adam's continued relevance and its role in shaping modern deep
learning practices.

1. Introduction to Adam: A Method for Stochastic
Optimization

The 2015 paper introducing "Adam: a method for stochastic optimization" revolutionized the field of
deep learning. Before Adam, stochastic gradient descent (SGD) and its variants were the dominant
optimization algorithms. However, SGD suffers from several drawbacks, including sensitivity to



learning rate tuning and slow convergence. Adam, an adaptive moment estimation algorithm,
addressed these limitations by combining the benefits of adaptive gradient algorithms like AdaGrad
and RMSprop. "Adam: a method for stochastic optimization" cleverly incorporates momentum and
adaptive learning rates, leading to faster convergence and better performance on a wide range of
problems.

2. The Mechanics of Adam: A Method for Stochastic
Optimization

At the heart of "Adam: a method for stochastic optimization" lies its adaptive learning rate
mechanism. It maintains two moving averages: the first-moment estimate (mean) of the gradients
and the second-moment estimate (uncentered variance) of the gradients. These estimates are used
to calculate adaptive learning rates for each parameter. This adaptive nature allows Adam to
effectively handle sparse gradients and noisy data, a common occurrence in many deep learning
applications. The algorithm's use of momentum further accelerates convergence by smoothing out
the updates, preventing oscillations and allowing for faster progress towards the optimum.

3. Advantages of Adam: A Method for Stochastic
Optimization over Traditional Methods

The superiority of "Adam: a method for stochastic optimization" over traditional methods like SGD is
evident in several aspects:

Faster Convergence: Adam generally converges faster than SGD, particularly in high-dimensional
spaces. This is a significant advantage when training deep neural networks, which often involve
millions or billions of parameters.
Robustness to Learning Rate: Adam's adaptive learning rates reduce the need for meticulous
hyperparameter tuning. This makes it more user-friendly and reduces the risk of suboptimal
performance due to poor learning rate choices.
Handling Sparse Gradients: Adam effectively handles sparse gradients, which are common in natural
language processing and recommender systems. This allows it to learn effectively even with limited
data.
Ease of Implementation: The algorithm is relatively straightforward to implement, contributing to its
widespread adoption.

4. Criticisms and Limitations of Adam: A Method for
Stochastic Optimization

Despite its widespread success, "Adam: a method for stochastic optimization" is not without its
limitations:

Bias Correction: The initial bias in the moment estimates needs correction, which the algorithm
addresses, but this correction can still affect early iterations.
Generalization Performance: In some cases, Adam has been shown to exhibit slightly poorer
generalization performance compared to well-tuned SGD. This suggests that the adaptive nature,



while beneficial for convergence, might overfit the training data in certain situations.
Sharp Minima: Adam might struggle to escape sharp minima, preferring to converge to flat minima
which aren't always optimal.
Computational Overhead: While generally efficient, Adam requires more memory than SGD due to the
storage of moment estimates.

5. Alternatives to Adam: A Method for Stochastic
Optimization and Current Trends

While Adam remains a popular choice, several alternatives have emerged, each addressing some of
its limitations:

AdamW: AdamW incorporates weight decay more effectively than the original Adam, improving
generalization performance.
RMSprop: A precursor to Adam, it shares similar adaptive learning rate mechanisms.
SGD with Momentum: Well-tuned SGD with momentum still remains a strong contender, particularly
when generalization is prioritized.
Adaptive Gradient Algorithms: A plethora of adaptive gradient algorithms have been developed, each
with its own strengths and weaknesses.

6. The Enduring Impact of Adam: A Method for
Stochastic Optimization

"Adam: a method for stochastic optimization" has had a profound and lasting impact on the field. Its
ease of use and superior performance on many tasks have made it the default optimizer in numerous
deep learning frameworks and research projects. Its success has spurred research into adaptive
optimization methods, leading to the development of improved algorithms and a deeper
understanding of optimization in high-dimensional spaces. Even with newer algorithms emerging,
Adam's legacy as a pivotal contribution to the field remains secure.

7. Conclusion

"Adam: a method for stochastic optimization" represents a significant advancement in the field of
deep learning. While not without its limitations, its strengths in terms of convergence speed,
robustness, and ease of implementation have secured its position as a foundational algorithm.
Ongoing research continues to refine and improve upon its core concepts, ensuring that its influence
will continue to shape future advancements in the field. The ongoing debate on its performance
compared to other optimizers underscores the importance of considering the specific characteristics
of the problem when choosing an optimization algorithm.

FAQs

What is the main difference between Adam and SGD? Adam uses adaptive learning rates for1.
each parameter, making it more robust and faster-converging than SGD, which uses a fixed



learning rate for all parameters.

When should I use Adam instead of SGD? Adam is generally preferred when faster convergence1.
is prioritized and hyperparameter tuning is limited. SGD might be preferred when generalization
performance is paramount and careful hyperparameter tuning is feasible.

What are the hyperparameters in Adam? The main hyperparameters are learning rate (α),1.
beta1 (exponential decay rate for the first moment estimate), beta2 (exponential decay rate for
the second moment estimate), and epsilon (a small constant for numerical stability).

What is the significance of beta1 and beta2 in Adam? Beta1 controls the exponential decay rate1.
of the first moment estimate (momentum), while beta2 controls the exponential decay rate of
the second moment estimate (variance).

Does Adam always outperform SGD? No, well-tuned SGD can sometimes outperform Adam in1.
terms of generalization performance, particularly on simpler problems.

What is AdamW and how does it differ from Adam? AdamW incorporates weight decay more1.
effectively than Adam, leading to improved generalization performance.

Is Adam suitable for all deep learning tasks? While highly versatile, the best optimizer depends1.
on the task and dataset. For instance, Adam may not be the optimal choice for tasks requiring
strong regularization.

How does Adam handle sparse data? Adam's adaptive learning rates effectively handle sparse1.
gradients, allowing it to learn effectively even with limited data points for some parameters.

What are some potential downsides of using Adam? Potential downsides include the possibility1.
of overfitting in some situations and potentially converging to suboptimal solutions (sharp
minima).



Related Articles

On the Convergence of Adam and Beyond: This article delves into the theoretical analysis of1.
Adam's convergence properties and compares it to other optimization algorithms.

Decoupled Weight Decay Regularization: This paper introduces AdamW, addressing the1.
limitations of weight decay in the original Adam implementation.

Adaptive Methods in the Plane: This research explores the geometric properties of adaptive1.
optimization algorithms, including Adam, providing insights into their behavior in different
optimization landscapes.

Why Momentum Really Works: This article explains the underlying mechanics of momentum in1.
optimization algorithms, shedding light on its role in Adam's success.

A Comparative Study of Adam and other Optimization Algorithms: A comprehensive comparison1.
of Adam's performance against other optimization algorithms across various datasets and tasks.

Understanding the Difficulty of Training Deep Feedforward Neural Networks: This paper1.
discusses challenges in optimizing deep neural networks and highlights the role of Adam in
addressing some of these challenges.

An Empirical Analysis of Deep Learning Optimization Algorithms: An empirical evaluation of1.
several optimization algorithms, including Adam, highlighting their strengths and weaknesses
across a wide range of tasks.

The Role of Adaptive Learning Rates in Deep Learning: An analysis of the importance of1.
adaptive learning rates in deep learning, emphasizing their contribution to the success of Adam.



A Survey of Optimization Algorithms for Deep Learning: A broad overview of various1.
optimization algorithms for deep learning, providing a context for Adam's place within the
landscape.

  adam a method for stochastic optimization: Fundamentals of Deep Learning Nikhil
Buduma, Nicholas Locascio, 2017-05-25 With the reinvigoration of neural networks in the 2000s,
deep learning has become an extremely active area of research, one that’s paving the way for
modern machine learning. In this practical book, author Nikhil Buduma provides examples and clear
explanations to guide you through major concepts of this complicated field. Companies such as
Google, Microsoft, and Facebook are actively growing in-house deep-learning teams. For the rest of
us, however, deep learning is still a pretty complex and difficult subject to grasp. If you’re familiar
with Python, and have a background in calculus, along with a basic understanding of machine
learning, this book will get you started. Examine the foundations of machine learning and neural
networks Learn how to train feed-forward neural networks Use TensorFlow to implement your first
neural network Manage problems that arise as you begin to make networks deeper Build neural
networks that analyze complex images Perform effective dimensionality reduction using
autoencoders Dive deep into sequence analysis to examine language Learn the fundamentals of
reinforcement learning
  adam a method for stochastic optimization: Better Deep Learning Jason Brownlee,
2018-12-13 Deep learning neural networks have become easy to define and fit, but are still hard to
configure. Discover exactly how to improve the performance of deep learning neural network models
on your predictive modeling projects. With clear explanations, standard Python libraries, and
step-by-step tutorial lessons, you’ll discover how to better train your models, reduce overfitting, and
make more accurate predictions.
  adam a method for stochastic optimization: Reinforcement Learning and Stochastic
Optimization Warren B. Powell, 2022-03-15 REINFORCEMENT LEARNING AND STOCHASTIC
OPTIMIZATION Clearing the jungle of stochastic optimization Sequential decision problems, which
consist of “decision, information, decision, information,” are ubiquitous, spanning virtually every
human activity ranging from business applications, health (personal and public health, and medical
decision making), energy, the sciences, all fields of engineering, finance, and e-commerce. The
diversity of applications attracted the attention of at least 15 distinct fields of research, using eight
distinct notational systems which produced a vast array of analytical tools. A byproduct is that
powerful tools developed in one community may be unknown to other communities. Reinforcement
Learning and Stochastic Optimization offers a single canonical framework that can model any
sequential decision problem using five core components: state variables, decision variables,
exogenous information variables, transition function, and objective function. This book highlights
twelve types of uncertainty that might enter any model and pulls together the diverse set of methods
for making decisions, known as policies, into four fundamental classes that span every method
suggested in the academic literature or used in practice. Reinforcement Learning and Stochastic
Optimization is the first book to provide a balanced treatment of the different methods for modeling
and solving sequential decision problems, following the style used by most books on machine
learning, optimization, and simulation. The presentation is designed for readers with a course in
probability and statistics, and an interest in modeling and applications. Linear programming is
occasionally used for specific problem classes. The book is designed for readers who are new to the
field, as well as those with some background in optimization under uncertainty. Throughout this
book, readers will find references to over 100 different applications, spanning pure learning
problems, dynamic resource allocation problems, general state-dependent problems, and hybrid



learning/resource allocation problems such as those that arose in the COVID pandemic. There are
370 exercises, organized into seven groups, ranging from review questions, modeling, computation,
problem solving, theory, programming exercises and a “diary problem” that a reader chooses at the
beginning of the book, and which is used as a basis for questions throughout the rest of the book.
  adam a method for stochastic optimization: Optimization for Machine Learning Jason
Brownlee, 2021-09-22 Optimization happens everywhere. Machine learning is one example of such
and gradient descent is probably the most famous algorithm for performing optimization.
Optimization means to find the best value of some function or model. That can be the maximum or
the minimum according to some metric. Using clear explanations, standard Python libraries, and
step-by-step tutorial lessons, you will learn how to find the optimum point to numerical functions
confidently using modern optimization algorithms.
  adam a method for stochastic optimization: Bayesian Time Series Models David Barber, A.
Taylan Cemgil, Silvia Chiappa, 2011-08-11 The first unified treatment of time series modelling
techniques spanning machine learning, statistics, engineering and computer science.
  adam a method for stochastic optimization: Optimization for Machine Learning Suvrit Sra,
Sebastian Nowozin, Stephen J. Wright, 2012 An up-to-date account of the interplay between
optimization and machine learning, accessible to students and researchers in both communities. The
interplay between optimization and machine learning is one of the most important developments in
modern computational science. Optimization formulations and methods are proving to be vital in
designing algorithms to extract essential knowledge from huge volumes of data. Machine learning,
however, is not simply a consumer of optimization technology but a rapidly evolving field that is
itself generating new optimization ideas. This book captures the state of the art of the interaction
between optimization and machine learning in a way that is accessible to researchers in both fields.
Optimization approaches have enjoyed prominence in machine learning because of their wide
applicability and attractive theoretical properties. The increasing complexity, size, and variety of
today's machine learning models call for the reassessment of existing assumptions. This book starts
the process of reassessment. It describes the resurgence in novel contexts of established
frameworks such as first-order methods, stochastic approximations, convex relaxations,
interior-point methods, and proximal methods. It also devotes attention to newer themes such as
regularized optimization, robust optimization, gradient and subgradient methods, splitting
techniques, and second-order methods. Many of these techniques draw inspiration from other fields,
including operations research, theoretical computer science, and subfields of optimization. The book
will enrich the ongoing cross-fertilization between the machine learning community and these other
fields, and within the broader optimization community.
  adam a method for stochastic optimization: Algorithms for Optimization Mykel J.
Kochenderfer, Tim A. Wheeler, 2019-03-12 A comprehensive introduction to optimization with a
focus on practical algorithms for the design of engineering systems. This book offers a
comprehensive introduction to optimization with a focus on practical algorithms. The book
approaches optimization from an engineering perspective, where the objective is to design a system
that optimizes a set of metrics subject to constraints. Readers will learn about computational
approaches for a range of challenges, including searching high-dimensional spaces, handling
problems where there are multiple competing objectives, and accommodating uncertainty in the
metrics. Figures, examples, and exercises convey the intuition behind the mathematical approaches.
The text provides concrete implementations in the Julia programming language. Topics covered
include derivatives and their generalization to multiple dimensions; local descent and first- and
second-order methods that inform local descent; stochastic methods, which introduce randomness
into the optimization process; linear constrained optimization, when both the objective function and
the constraints are linear; surrogate models, probabilistic surrogate models, and using probabilistic
surrogate models to guide optimization; optimization under uncertainty; uncertainty propagation;
expression optimization; and multidisciplinary design optimization. Appendixes offer an introduction
to the Julia language, test functions for evaluating algorithm performance, and mathematical



concepts used in the derivation and analysis of the optimization methods discussed in the text. The
book can be used by advanced undergraduates and graduate students in mathematics, statistics,
computer science, any engineering field, (including electrical engineering and aerospace
engineering), and operations research, and as a reference for professionals.
  adam a method for stochastic optimization: Lectures on Stochastic Programming
Alexander Shapiro, Darinka Dentcheva, Andrzej Ruszczy?ski, 2009-01-01 Optimization problems
involving stochastic models occur in almost all areas of science and engineering, such as
telecommunications, medicine, and finance. Their existence compels a need for rigorous ways of
formulating, analyzing, and solving such problems. This book focuses on optimization problems
involving uncertain parameters and covers the theoretical foundations and recent advances in areas
where stochastic models are available. Readers will find coverage of the basic concepts of modeling
these problems, including recourse actions and the nonanticipativity principle. The book also
includes the theory of two-stage and multistage stochastic programming problems; the current state
of the theory on chance (probabilistic) constraints, including the structure of the problems,
optimality theory, and duality; and statistical inference in and risk-averse approaches to stochastic
programming.
  adam a method for stochastic optimization: Stochastic Optimization Methods Kurt Marti,
2015-02-21 This book examines optimization problems that in practice involve random model
parameters. It details the computation of robust optimal solutions, i.e., optimal solutions that are
insensitive with respect to random parameter variations, where appropriate deterministic substitute
problems are needed. Based on the probability distribution of the random data and using decision
theoretical concepts, optimization problems under stochastic uncertainty are converted into
appropriate deterministic substitute problems. Due to the probabilities and expectations involved,
the book also shows how to apply approximative solution techniques. Several deterministic and
stochastic approximation methods are provided: Taylor expansion methods, regression and response
surface methods (RSM), probability inequalities, multiple linearization of survival/failure domains,
discretization methods, convex approximation/deterministic descent directions/efficient points,
stochastic approximation and gradient procedures and differentiation formulas for probabilities and
expectations. In the third edition, this book further develops stochastic optimization methods. In
particular, it now shows how to apply stochastic optimization methods to the approximate solution of
important concrete problems arising in engineering, economics and operations research.
  adam a method for stochastic optimization: Difference Equations Walter G. Kelley, Allan C.
Peterson, 2001 Difference Equations, Second Edition, presents a practical introduction to this
important field of solutions for engineering and the physical sciences. Topic coverage includes
numerical analysis, numerical methods, differential equations, combinatorics and discrete modeling.
A hallmark of this revision is the diverse application to many subfields of mathematics. Phase plane
analysis for systems of two linear equations Use of equations of variation to approximate solutions
Fundamental matrices and Floquet theory for periodic systems LaSalle invariance theorem
Additional applications: secant line method, Bison problem, juvenile-adult population model,
probability theory Appendix on the use of Mathematica for analyzing difference equaitons
Exponential generating functions Many new examples and exercises
  adam a method for stochastic optimization: Automated Machine Learning Frank Hutter,
Lars Kotthoff, Joaquin Vanschoren, 2019-05-17 This open access book presents the first
comprehensive overview of general methods in Automated Machine Learning (AutoML), collects
descriptions of existing systems based on these methods, and discusses the first series of
international challenges of AutoML systems. The recent success of commercial ML applications and
the rapid growth of the field has created a high demand for off-the-shelf ML methods that can be
used easily and without expert knowledge. However, many of the recent machine learning successes
crucially rely on human experts, who manually select appropriate ML architectures (deep learning
architectures or more traditional ML workflows) and their hyperparameters. To overcome this
problem, the field of AutoML targets a progressive automation of machine learning, based on



principles from optimization and machine learning itself. This book serves as a point of entry into
this quickly-developing field for researchers and advanced students alike, as well as providing a
reference for practitioners aiming to use AutoML in their work.
  adam a method for stochastic optimization: ECAI 2023 K. Gal, A. Nowé, G.J. Nalepa,
2023-10-18 Artificial intelligence, or AI, now affects the day-to-day life of almost everyone on the
planet, and continues to be a perennial hot topic in the news. This book presents the proceedings of
ECAI 2023, the 26th European Conference on Artificial Intelligence, and of PAIS 2023, the 12th
Conference on Prestigious Applications of Intelligent Systems, held from 30 September to 4 October
2023 and on 3 October 2023 respectively in Kraków, Poland. Since 1974, ECAI has been the premier
venue for presenting AI research in Europe, and this annual conference has become the place for
researchers and practitioners of AI to discuss the latest trends and challenges in all subfields of AI,
and to demonstrate innovative applications and uses of advanced AI technology. ECAI 2023 received
1896 submissions – a record number – of which 1691 were retained for review, ultimately resulting
in an acceptance rate of 23%. The 390 papers included here, cover topics including machine
learning, natural language processing, multi agent systems, and vision and knowledge
representation and reasoning. PAIS 2023 received 17 submissions, of which 10 were accepted after
a rigorous review process. Those 10 papers cover topics ranging from fostering better working
environments, behavior modeling and citizen science to large language models and neuro-symbolic
applications, and are also included here. Presenting a comprehensive overview of current research
and developments in AI, the book will be of interest to all those working in the field.
  adam a method for stochastic optimization: Advances in Optimization and Applications
Nicholas N. Olenev, Yuri G. Evtushenko, Milojica Jaćimović, Michael Khachay, Vlasta Malkova,
2021-12-08 This book constitutes the refereed proceedings of the 12th International Conference on
Optimization and Applications, OPTIMA 2021, held in Petrovac, Montenegro, in September - October
2021. Due to the COVID-19 pandemic the conference was partially held online. The 19 revised full
papers presented were carefully reviewed and selected from 38 submissions. The papers are
organized in topical sections on ​​mathematical programming; global optimization; stochastic
optimization; optimal control; mathematical economics; optimization in data analysis; applications.
  adam a method for stochastic optimization: Reliability-Based Analysis and Design of
Structures and Infrastructure Ehsan Noroozinejad Farsangi, Mohammad Noori, Paolo Gardoni,
Izuru Takewaki, Humberto Varum, Aleksandra Bogdanovic, 2021-09-27 Increasing demand on
improving the resiliency of modern structures and infrastructure requires ever more critical and
complex designs. Therefore, the need for accurate and efficient approaches to assess uncertainties
in loads, geometry, material properties, manufacturing processes, and operational environments has
increased significantly. Reliability-based techniques help develop more accurate initial guidance for
robust design and help to identify the sources of significant uncertainty in structural systems.
Reliability-Based Analysis and Design of Structures and Infrastructure presents an overview of the
methods of classical reliability analysis and design most associated with structural reliability. It also
introduces more modern methods and advancements, and emphasizes the most useful methods and
techniques used in reliability and risk studies, while elaborating their practical applications and
limitations rather than detailed derivations. Features: Provides a practical and comprehensive
overview of reliability and risk analysis and design techniques. Introduces resilient and smart
structures/infrastructure that will lead to more reliable and sustainable societies. Considers loss
elimination, risk management and life-cycle asset management as related to infrastructure projects.
Introduces probability theory, statistical methods, and reliability analysis methods. Reliability-Based
Analysis and Design of Structures and Infrastructure is suitable for researchers and practicing
engineers, as well as upper-level students taking related courses in structural reliability analysis and
design.
  adam a method for stochastic optimization: Building Machine Learning and Deep Learning
Models on Google Cloud Platform Ekaba Bisong, 2019-09-27 Take a systematic approach to
understanding the fundamentals of machine learning and deep learning from the ground up and how



they are applied in practice. You will use this comprehensive guide for building and deploying
learning models to address complex use cases while leveraging the computational resources of
Google Cloud Platform. Author Ekaba Bisong shows you how machine learning tools and techniques
are used to predict or classify events based on a set of interactions between variables known as
features or attributes in a particular dataset. He teaches you how deep learning extends the machine
learning algorithm of neural networks to learn complex tasks that are difficult for computers to
perform, such as recognizing faces and understanding languages. And you will know how to leverage
cloud computing to accelerate data science and machine learning deployments. Building Machine
Learning and Deep Learning Models on Google Cloud Platform is divided into eight parts that cover
the fundamentals of machine learning and deep learning, the concept of data science and cloud
services, programming for data science using the Python stack, Google Cloud Platform (GCP)
infrastructure and products, advanced analytics on GCP, and deploying end-to-end machine learning
solution pipelines on GCP. What You’ll Learn Understand the principles and fundamentals of
machine learning and deep learning, the algorithms, how to use them, when to use them, and how to
interpret your resultsKnow the programming concepts relevant to machine and deep learning design
and development using the Python stack Build and interpret machine and deep learning models Use
Google Cloud Platform tools and services to develop and deploy large-scale machine learning and
deep learning products Be aware of the different facets and design choices to consider when
modeling a learning problem Productionalize machine learning models into software products Who
This Book Is For Beginners to the practice of data science and applied machine learning, data
scientists at all levels, machine learning engineers, Google Cloud Platform data engineers/architects,
and software developers
  adam a method for stochastic optimization: Data Science and Data Analytics Amit Kumar
Tyagi, 2021-09-22 Data science is a multi-disciplinary field that uses scientific methods, processes,
algorithms, and systems to extract knowledge and insights from structured (labeled) and
unstructured (unlabeled) data. It is the future of Artificial Intelligence (AI) and a necessity of the
future to make things easier and more productive. In simple terms, data science is the discovery of
data or uncovering hidden patterns (such as complex behaviors, trends, and inferences) from data.
Moreover, Big Data analytics/data analytics are the analysis mechanisms used in data science by
data scientists. Several tools, such as Hadoop, R, etc., are used to analyze this large amount of data
to predict valuable information and for decision-making. Note that structured data can be easily
analyzed by efficient (available) business intelligence tools, while most of the data (80% of data by
2020) is in an unstructured form that requires advanced analytics tools. But while analyzing this
data, we face several concerns, such as complexity, scalability, privacy leaks, and trust issues. Data
science helps us to extract meaningful information or insights from unstructured or complex or large
amounts of data (available or stored virtually in the cloud). Data Science and Data Analytics:
Opportunities and Challenges covers all possible areas, applications with arising serious concerns,
and challenges in this emerging field in detail with a comparative analysis/taxonomy. FEATURES
Gives the concept of data science, tools, and algorithms that exist for many useful applications
Provides many challenges and opportunities in data science and data analytics that help researchers
to identify research gaps or problems Identifies many areas and uses of data science in the smart era
Applies data science to agriculture, healthcare, graph mining, education, security, etc.
Academicians, data scientists, and stockbrokers from industry/business will find this book useful for
designing optimal strategies to enhance their firm’s productivity.
  adam a method for stochastic optimization: Information and Communication
Technology for Competitive Strategies (ICTCS 2020) Amit Joshi, Mufti Mahmud, Roshan G.
Ragel, Nileshsingh V. Thakur, 2021-07-26 This book contains the best selected research papers
presented at ICTCS 2020: Fifth International Conference on Information and Communication
Technology for Competitive Strategies. The conference was held at Jaipur, Rajasthan, India, during
11–12 December 2020. The book covers state-of-the-art as well as emerging topics pertaining to ICT
and effective strategies for its implementation for engineering and managerial applications. This



book contains papers mainly focused on ICT for computation, algorithms and data analytics, and IT
security.
  adam a method for stochastic optimization: Computer Networks and Inventive
Communication Technologies S. Smys, Robert Bestak, Ram Palanisamy, Ivan Kotuliak,
2021-09-13 This book is a collection of peer-reviewed best-selected research papers presented at 4th
International Conference on Computer Networks and Inventive Communication Technologies
(ICCNCT 2021). The book covers new results in theory, methodology, and applications of computer
networks and data communications. It includes original papers on computer networks, network
protocols and wireless networks, data communication technologies, and network security. The
proceedings of this conference are a valuable resource, dealing with both the important core and the
specialized issues in the areas of next-generation wireless network design, control, and
management, as well as in the areas of protection, assurance, and trust in information security
practice. It is a reference for researchers, instructors, students, scientists, engineers, managers, and
industry practitioners for advanced work in the area.
  adam a method for stochastic optimization: Proceedings of the International
Conference on Machine Learning, Deep Learning and Computational Intelligence for
Wireless Communication E. S. Gopi,
  adam a method for stochastic optimization: Deep Learning from the Basics Koki Saitoh,
2021-03-08 Discover ways to implement various deep learning algorithms by leveraging Python and
other technologies Key FeaturesLearn deep learning models through several activitiesBegin with
simple machine learning problems, and finish by building a complex system of your ownTeach your
machines to see by mastering the technologies required for image recognitionBook Description Deep
learning is rapidly becoming the most preferred way of solving data problems. This is thanks, in
part, to its huge variety of mathematical algorithms and their ability to find patterns that are
otherwise invisible to us. Deep Learning from the Basics begins with a fast-paced introduction to
deep learning with Python, its definition, characteristics, and applications. You'll learn how to use
the Python interpreter and the script files in your applications, and utilize NumPy and Matplotlib in
your deep learning models. As you progress through the book, you'll discover backpropagation—an
efficient way to calculate the gradients of weight parameters—and study multilayer perceptrons and
their limitations, before, finally, implementing a three-layer neural network and calculating
multidimensional arrays. By the end of the book, you'll have the knowledge to apply the relevant
technologies in deep learning. What you will learnUse Python with minimum external sources to
implement deep learning programsStudy the various deep learning and neural network
theoriesLearn how to determine learning coefficients and the initial values of weightsImplement
trends such as Batch Normalization, Dropout, and AdamExplore applications like automatic driving,
image generation, and reinforcement learningWho this book is for Deep Learning from the Basics is
designed for data scientists, data analysts, and developers who want to use deep learning techniques
to develop efficient solutions. This book is ideal for those who want a deeper understanding as well
as an overview of the technologies. Some working knowledge of Python is a must. Knowledge of
NumPy and pandas will be beneficial, but not essential.
  adam a method for stochastic optimization: TensorFlow Deep Learning Projects Alexey
Grigorev, Rajalingappaa Shanmugamani, Alberto Boschetti, Luca Massaron, Abhishek Thakur,
2018-03-28 Leverage the power of Tensorflow to design deep learning systems for a variety of
real-world scenarios Key Features Build efficient deep learning pipelines using the popular
Tensorflow framework Train neural networks such as ConvNets, generative models, and LSTMs
Includes projects related to Computer Vision, stock prediction, chatbots and more Book Description
TensorFlow is one of the most popular frameworks used for machine learning and, more recently,
deep learning. It provides a fast and efficient framework for training different kinds of deep learning
models, with very high accuracy. This book is your guide to master deep learning with TensorFlow
with the help of 10 real-world projects. TensorFlow Deep Learning Projects starts with setting up the
right TensorFlow environment for deep learning. Learn to train different types of deep learning



models using TensorFlow, including Convolutional Neural Networks, Recurrent Neural Networks,
LSTMs, and Generative Adversarial Networks. While doing so, you will build end-to-end deep
learning solutions to tackle different real-world problems in image processing, recommendation
systems, stock prediction, and building chatbots, to name a few. You will also develop systems that
perform machine translation, and use reinforcement learning techniques to play games. By the end
of this book, you will have mastered all the concepts of deep learning and their implementation with
TensorFlow, and will be able to build and train your own deep learning models with TensorFlow
confidently. What you will learn Set up the TensorFlow environment for deep learning Construct
your own ConvNets for effective image processing Use LSTMs for image caption generation
Forecast stock prediction accurately with an LSTM architecture Learn what semantic matching is by
detecting duplicate Quora questions Set up an AWS instance with TensorFlow to train GANs Train
and set up a chatbot to understand and interpret human input Build an AI capable of playing a video
game by itself –and win it! Who this book is for This book is for data scientists, machine learning
developers as well as deep learning practitioners, who want to build interesting deep learning
projects that leverage the power of Tensorflow. Some understanding of machine learning and deep
learning, and familiarity with the TensorFlow framework is all you need to get started with this
book.
  adam a method for stochastic optimization: Artificial Neural Networks and Machine
Learning – ICANN 2018 Věra Kůrková, Yannis Manolopoulos, Barbara Hammer, Lazaros Iliadis, Ilias
Maglogiannis, 2018-10-02 This three-volume set LNCS 11139-11141 constitutes the refereed
proceedings of the 27th International Conference on Artificial Neural Networks, ICANN 2018, held
in Rhodes, Greece, in October 2018. The papers presented in these volumes was carefully reviewed
and selected from total of 360 submissions. They are related to the following thematic topics: AI and
Bioinformatics, Bayesian and Echo State Networks, Brain Inspired Computing, Chaotic Complex
Models, Clustering, Mining, Exploratory Analysis, Coding Architectures, Complex Firing Patterns,
Convolutional Neural Networks, Deep Learning (DL), DL in Real Time Systems, DL and Big Data
Analytics, DL and Big Data, DL and Forensics, DL and Cybersecurity, DL and Social Networks,
Evolving Systems – Optimization, Extreme Learning Machines, From Neurons to Neuromorphism,
From Sensation to Perception, From Single Neurons to Networks, Fuzzy Modeling, Hierarchical
ANN, Inference and Recognition, Information and Optimization, Interacting with The Brain, Machine
Learning (ML), ML for Bio Medical systems, ML and Video-Image Processing, ML and Forensics, ML
and Cybersecurity, ML and Social Media, ML in Engineering, Movement and Motion Detection,
Multilayer Perceptrons and Kernel Networks, Natural Language, Object and Face Recognition,
Recurrent Neural Networks and Reservoir Computing, Reinforcement Learning, Reservoir
Computing, Self-Organizing Maps, Spiking Dynamics/Spiking ANN, Support Vector Machines,
Swarm Intelligence and Decision-Making, Text Mining, Theoretical Neural Computation, Time Series
and Forecasting, Training and Learning.
  adam a method for stochastic optimization: Deep Learning For Physics Research Martin
Erdmann, Jonas Glombitza, Gregor Kasieczka, Uwe Klemradt, 2021-06-25 A core principle of physics
is knowledge gained from data. Thus, deep learning has instantly entered physics and may become a
new paradigm in basic and applied research.This textbook addresses physics students and physicists
who want to understand what deep learning actually means, and what is the potential for their own
scientific projects. Being familiar with linear algebra and parameter optimization is sufficient to
jump-start deep learning. Adopting a pragmatic approach, basic and advanced applications in
physics research are described. Also offered are simple hands-on exercises for implementing deep
networks for which python code and training data can be downloaded.
  adam a method for stochastic optimization: Hands-On Machine Learning with Scikit-Learn,
Keras, and TensorFlow Aurélien Géron, 2019-09-05 Through a series of recent breakthroughs, deep
learning has boosted the entire field of machine learning. Now, even programmers who know close
to nothing about this technology can use simple, efficient tools to implement programs capable of
learning from data. This practical book shows you how. By using concrete examples, minimal theory,



and two production-ready Python frameworks—Scikit-Learn and TensorFlow—author Aurélien Géron
helps you gain an intuitive understanding of the concepts and tools for building intelligent systems.
You’ll learn a range of techniques, starting with simple linear regression and progressing to deep
neural networks. With exercises in each chapter to help you apply what you’ve learned, all you need
is programming experience to get started. Explore the machine learning landscape, particularly
neural nets Use Scikit-Learn to track an example machine-learning project end-to-end Explore
several training models, including support vector machines, decision trees, random forests, and
ensemble methods Use the TensorFlow library to build and train neural nets Dive into neural net
architectures, including convolutional nets, recurrent nets, and deep reinforcement learning Learn
techniques for training and scaling deep neural nets
  adam a method for stochastic optimization: Natural Language Processing and Chinese
Computing Fei Liu, Nan Duan, Qingting Xu, Yu Hong, 2023-10-07 This three-volume set constitutes
the refereed proceedings of the 12th National CCF Conference on Natural Language Processing and
Chinese Computing, NLPCC 2023, held in Foshan, China, during October 12–15, 2023. The 143
regular papers included in these proceedings were carefully reviewed and selected from 478
submissions. They were organized in topical sections as follows: dialogue systems; fundamentals of
NLP; information extraction and knowledge graph; machine learning for NLP; machine translation
and multilinguality; multimodality and explainability; NLP applications and text mining; question
answering; large language models; summarization and generation; student workshop; and
evaluation workshop.
  adam a method for stochastic optimization: Proceedings of the 5th International Conference
on Big Data and Internet of Things Mohamed Lazaar, Claude Duvallet, Abdellah Touhafi, Mohammed
Al Achhab, 2022-07-03 This book is a collection of papers in the research area of big data, cloud
computing, cybersecurity, machine learning, deep learning, e-learning, Internet of Things,
reinforcement learning, information system, social media and natural language processing. This
book includes papers presented at the 5th International Conference on Big Data Cloud and Internet
of Things, BDIoT 2021 during March 17–18, 2021, at ENSIAS, Mohammed V University in Rabat,
Morocco.
  adam a method for stochastic optimization: Proceedings on International Conference on
Data Analytics and Computing Anupam Yadav, Gaurav Gupta, Puneet Rana, Joong Hoon Kim,
2023-09-09 This book features selected papers presented at International Conference on Data
Analytics and Computing (ICDAC 2022), organized by Department of Mathematics, College of
Science and Technology, Wenzhou-Kean University, Wenzhou, China, held during May 28–29, 2022.
This book includes state-of-the-art current trends in data science, data analytics optimization, soft
computing and related areas. Its primary readers are postgraduate students, researchers and
academic professionals.
  adam a method for stochastic optimization: Medical Image Analysis Alejandro Frangi,
Jerry Prince, Milan Sonka, 2023-09-20 Medical Image Analysis presents practical knowledge on
medical image computing and analysis as written by top educators and experts. This text is a
modern, practical, self-contained reference that conveys a mix of fundamental methodological
concepts within different medical domains. Sections cover core representations and properties of
digital images and image enhancement techniques, advanced image computing methods (including
segmentation, registration, motion and shape analysis), machine learning, how medical image
computing (MIC) is used in clinical and medical research, and how to identify alternative strategies
and employ software tools to solve typical problems in MIC. - An authoritative presentation of key
concepts and methods from experts in the field - Sections clearly explaining key methodological
principles within relevant medical applications - Self-contained chapters enable the text to be used
on courses with differing structures - A representative selection of modern topics and techniques in
medical image computing - Focus on medical image computing as an enabling technology to tackle
unmet clinical needs - Presentation of traditional and machine learning approaches to medical image
computing



  adam a method for stochastic optimization: Deep Learning: Algorithms and Applications
Witold Pedrycz, Shyi-Ming Chen, 2019-10-23 This book presents a wealth of deep-learning
algorithms and demonstrates their design process. It also highlights the need for a prudent
alignment with the essential characteristics of the nature of learning encountered in the practical
problems being tackled. Intended for readers interested in acquiring practical knowledge of
analysis, design, and deployment of deep learning solutions to real-world problems, it covers a wide
range of the paradigm’s algorithms and their applications in diverse areas including imaging,
seismic tomography, smart grids, surveillance and security, and health care, among others.
Featuring systematic and comprehensive discussions on the development processes, their
evaluation, and relevance, the book offers insights into fundamental design strategies for algorithms
of deep learning.
  adam a method for stochastic optimization: Recent Advances on Memetic Algorithms and its
Applications in Image Processing D. Jude Hemanth, B. Vinoth Kumar, G. R. Karpagam Manavalan,
2019-12-07 This book includes original research findings in the field of memetic algorithms for
image processing applications. It gathers contributions on theory, case studies, and design methods
pertaining to memetic algorithms for image processing applications ranging from defence, medical
image processing, and surveillance, to computer vision, robotics, etc. The content presented here
provides new directions for future research from both theoretical and practical viewpoints, and will
spur further advances in the field.
  adam a method for stochastic optimization: Computer Vision – ECCV 2020 Andrea Vedaldi,
Horst Bischof, Thomas Brox, Jan-Michael Frahm, 2020-11-12 The 30-volume set, comprising the
LNCS books 12346 until 12375, constitutes the refereed proceedings of the 16th European
Conference on Computer Vision, ECCV 2020, which was planned to be held in Glasgow, UK, during
August 23-28, 2020. The conference was held virtually due to the COVID-19 pandemic. The 1360
revised papers presented in these proceedings were carefully reviewed and selected from a total of
5025 submissions. The papers deal with topics such as computer vision; machine learning; deep
neural networks; reinforcement learning; object recognition; image classification; image processing;
object detection; semantic segmentation; human pose estimation; 3d reconstruction; stereo vision;
computational photography; neural networks; image coding; image reconstruction; object
recognition; motion estimation.
  adam a method for stochastic optimization: Information and Communication
Technologies Jorge Maldonado-Mahauad, Jorge Herrera-Tapia, Jorge Luis Zambrano-Martínez,
Santiago Berrezueta, 2023-11-06 This book constitutes the proceedings of the 11th Ecuadorian
Conference on Information and Communication Technologies, TICEC 2023, held in Cuenca, Ecuador,
during October 18–20, 2023. The 31 full papers presented were carefully reviewed and selected
from 120 submissions. The papers cover a great variety of topics, such as internet of things,
cyber-physical systems, human-machine interface, artificial Intelligence, e-Learning, smart
healthcare, smart healthcare and others. The papers are organized in the following topical sections:
data science and machine learning; ICTs and their applications; and software development.
  adam a method for stochastic optimization: International Conference on Innovative
Computing and Communications Deepak Gupta, Ashish Khanna, Siddhartha Bhattacharyya,
Aboul Ella Hassanien, Sameer Anand, Ajay Jaiswal, 2020-08-01 This book includes high-quality
research papers presented at the Third International Conference on Innovative Computing and
Communication (ICICC 2020), which is held at the Shaheed Sukhdev College of Business Studies,
University of Delhi, Delhi, India, on 21–23 February, 2020. Introducing the innovative works of
scientists, professors, research scholars, students and industrial experts in the field of computing
and communication, the book promotes the transformation of fundamental research into institutional
and industrialized research and the conversion of applied exploration into real-time applications.
  adam a method for stochastic optimization: Machine Learning and Knowledge
Discovery in Databases: Research Track Danai Koutra, Claudia Plant, Manuel Gomez Rodriguez,
Elena Baralis, Francesco Bonchi, 2023-09-16 The multi-volume set LNAI 14169 until 14175



constitutes the refereed proceedings of the European Conference on Machine Learning and
Knowledge Discovery in Databases, ECML PKDD 2023, which took place in Turin, Italy, in
September 2023. The 196 papers were selected from the 829 submissions for the Research Track,
and 58 papers were selected from the 239 submissions for the Applied Data Science Track. The
volumes are organized in topical sections as follows: Part I: Active Learning; Adversarial Machine
Learning; Anomaly Detection; Applications; Bayesian Methods; Causality; Clustering. Part II:
Computer Vision; Deep Learning; Fairness; Federated Learning; Few-shot learning; Generative
Models; Graph Contrastive Learning. Part III: ​Graph Neural Networks; Graphs; Interpretability;
Knowledge Graphs; Large-scale Learning. Part IV: ​Natural Language Processing; Neuro/Symbolic
Learning; Optimization; Recommender Systems; Reinforcement Learning; Representation Learning.
Part V: ​Robustness; Time Series; Transfer and Multitask Learning. Part VI: ​Applied Machine
Learning; Computational Social Sciences; Finance; Hardware and Systems; Healthcare &
Bioinformatics; Human-Computer Interaction; Recommendation and Information Retrieval. ​Part VII:
Sustainability, Climate, and Environment.- Transportation & Urban Planning.- Demo.
  adam a method for stochastic optimization: Optimizing AI and Machine Learning Solutions
Mirza Rahim Baig, 2024-03-04 Build high-impact ML/AI solutions by optimizing each step KEY
FEATURES ● Build and fine-tune models for maximum performance. ● Practical tips to make your
own state-of-the-art AI/ML models. ● ML/AI problem solving tips with multiple case studies to tackle
real-world challenges. DESCRIPTION This book approaches data science solution building using a
principled framework and case studies with extensive hands-on guidance. It will teach the readers
optimization at each step, whether it is problem formulation or hyperparameter tuning for deep
learning models. This book keeps the reader pragmatic and guides them toward practical solutions
by discussing the essential ML concepts, including problem formulation, data preparation, and
evaluation techniques. Further, the reader will be able to learn how to apply model optimization with
advanced algorithms, hyperparameter tuning, and strategies against overfitting. They will also
benefit from deep learning by optimizing models for image processing, natural language processing,
and specialized applications. The reader can put theory into practice with hands-on case studies and
code examples, reinforcing their understanding. With this book, the reader will be able to create
high-impact, high-value ML/AI solutions by optimizing each step of the solution building process,
which is the ultimate goal of every data science professional. WHAT YOU WILL LEARN ● End-to-end
solutions to ML/AI problems. ● Data augmentation and transfer learning. ● Optimizing AI/ML
solutions at each step of development. ● Multiple hands-on real case studies. ● Choose between
various ML/AI models. WHO THIS BOOK IS FOR This book empowers data scientists, developers,
and AI enthusiasts at all levels to unlock the full potential of their ML solutions. This guide equips
you to become a confident AI optimization expert. TABLE OF CONTENTS 1. Optimizing a Machine
Learning /Artificial Intelligence Solution 2. ML Problem Formulation: Setting the Right Objective 3.
Data Collection and Pre-processing 4. Model Evaluation and Debugging 5. Imbalanced Machine
Learning 6. Hyper-parameter Tuning 7. Parameter Optimization Algorithms 8. Optimizing Deep
Learning Models 9. Optimizing Image Models 10. Optimizing Natural Language Processing Models
11. Transfer Learning
  adam a method for stochastic optimization: Artificial Intelligence and Soft Computing
Leszek Rutkowski, Rafał Scherer, Marcin Korytkowski, Witold Pedrycz, Ryszard Tadeusiewicz, Jacek
M. Zurada, 2020-10-20 The two-volume set LNCS 12415 and 12416 constitutes the refereed
proceedings of of the 19th International Conference on Artificial Intelligence and Soft Computing,
ICAISC 2020, held in Zakopane, Poland*, in October 2020. The 112 revised full papers presented
were carefully reviewed and selected from 265 submissions. The papers included in the first volume
are organized in the following six parts: ​neural networks and their applications; fuzzy systems and
their applications; evolutionary algorithms and their applications; pattern classification;
bioinformatics, biometrics and medical applications; artificial intelligence in modeling and
simulation. The papers included in the second volume are organized in the following four parts:
computer vision, image and speech analysis; data mining; various problems of artificial intelligence;



agent systems, robotics and control. *The conference was held virtually due to the COVID-19
pandemic.
  adam a method for stochastic optimization: Handbook of Mathematical Models and
Algorithms in Computer Vision and Imaging Ke Chen, Carola-Bibiane Schönlieb, Xue-Cheng Tai,
Laurent Younes, 2023-02-24 This handbook gathers together the state of the art on mathematical
models and algorithms for imaging and vision. Its emphasis lies on rigorous mathematical methods,
which represent the optimal solutions to a class of imaging and vision problems, and on effective
algorithms, which are necessary for the methods to be translated to practical use in various
applications. Viewing discrete images as data sampled from functional surfaces enables the use of
advanced tools from calculus, functions and calculus of variations, and nonlinear optimization, and
provides the basis of high-resolution imaging through geometry and variational models. Besides,
optimization naturally connects traditional model-driven approaches to the emerging data-driven
approaches of machine and deep learning. No other framework can provide comparable accuracy
and precision to imaging and vision. Written by leading researchers in imaging and vision, the
chapters in this handbook all start with gentle introductions, which make this work accessible to
graduate students. For newcomers to the field, the book provides a comprehensive and fast-track
introduction to the content, to save time and get on with tackling new and emerging challenges. For
researchers, exposure to the state of the art of research works leads to an overall view of the entire
field so as to guide new research directions and avoid pitfalls in moving the field forward and
looking into the next decades of imaging and information services. This work can greatly benefit
graduate students, researchers, and practitioners in imaging and vision; applied mathematicians;
medical imagers; engineers; and computer scientists.
  adam a method for stochastic optimization: Hands-On Computer Vision with
TensorFlow 2 Benjamin Planche, Eliot Andres, 2019-05-30 A practical guide to building high
performance systems for object detection, segmentation, video processing, smartphone applications,
and more Key FeaturesDiscover how to build, train, and serve your own deep neural networks with
TensorFlow 2 and KerasApply modern solutions to a wide range of applications such as object
detection and video analysisLearn how to run your models on mobile devices and web pages and
improve their performanceBook Description Computer vision solutions are becoming increasingly
common, making their way into fields such as health, automobile, social media, and robotics. This
book will help you explore TensorFlow 2, the brand new version of Google's open source framework
for machine learning. You will understand how to benefit from using convolutional neural networks
(CNNs) for visual tasks. Hands-On Computer Vision with TensorFlow 2 starts with the fundamentals
of computer vision and deep learning, teaching you how to build a neural network from scratch. You
will discover the features that have made TensorFlow the most widely used AI library, along with its
intuitive Keras interface. You'll then move on to building, training, and deploying CNNs efficiently.
Complete with concrete code examples, the book demonstrates how to classify images with modern
solutions, such as Inception and ResNet, and extract specific content using You Only Look Once
(YOLO), Mask R-CNN, and U-Net. You will also build generative adversarial networks (GANs) and
variational autoencoders (VAEs) to create and edit images, and long short-term memory networks
(LSTMs) to analyze videos. In the process, you will acquire advanced insights into transfer learning,
data augmentation, domain adaptation, and mobile and web deployment, among other key concepts.
By the end of the book, you will have both the theoretical understanding and practical skills to solve
advanced computer vision problems with TensorFlow 2.0. What you will learnCreate your own
neural networks from scratchClassify images with modern architectures including Inception and
ResNetDetect and segment objects in images with YOLO, Mask R-CNN, and U-NetTackle problems
faced when developing self-driving cars and facial emotion recognition systemsBoost your
application's performance with transfer learning, GANs, and domain adaptationUse recurrent neural
networks (RNNs) for video analysisOptimize and deploy your networks on mobile devices and in the
browserWho this book is for If you're new to deep learning and have some background in Python
programming and image processing, like reading/writing image files and editing pixels, this book is



for you. Even if you're an expert curious about the new TensorFlow 2 features, you'll find this book
useful. While some theoretical concepts require knowledge of algebra and calculus, the book covers
concrete examples focused on practical applications such as visual recognition for self-driving cars
and smartphone apps.
  adam a method for stochastic optimization: Introduction To Data Science Gaoyan Ou,
Zhanxing Zhu, Bin Dong, Weinan E, 2023-11-24 The book systematically introduces the basic
contents of data science, including data preprocessing and basic methods of data analysis, handling
special problems (e.g. text analysis), deep learning, and distributed systems.In addition to
systematically introducing the basic content of data science from a theoretical point of view, the
book also provides a large number of data analysis practice cases.
  adam a method for stochastic optimization: Statistical Modeling in Machine Learning
Tilottama Goswami, G. R. Sinha, 2022-10-29 Statistical Modeling in Machine Learning: Concepts and
Applications presents the basic concepts and roles of statistics, exploratory data analysis and
machine learning. The various aspects of Machine Learning are discussed along with basics of
statistics. Concepts are presented with simple examples and graphical representation for better
understanding of techniques. This book takes a holistic approach – putting key concepts together
with an in-depth treatise on multi-disciplinary applications of machine learning. New case studies
and research problem statements are discussed, which will help researchers in their application
areas based on the concepts of statistics and machine learning. Statistical Modeling in Machine
Learning: Concepts and Applications will help statisticians, machine learning practitioners and
programmers solving various tasks such as classification, regression, clustering, forecasting,
recommending and more. - Provides a comprehensive overview of the state-of-the-art in statistical
concepts applied to Machine Learning with the help of real-life problems, applications and tutorials -
Presents a step-by-step approach from fundamentals to advanced techniques - Includes Case Studies
with both successful and unsuccessful applications of Machine Learning to understand challenges in
its implementation, along with worked examples
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如何理解Adam算法(Adaptive Moment Estimation)？ - 知乎
Adam自从在ICLR2015上发表以来（ Adam: A Method for Stochastic Optimization ），到2022年就已经收获了超过10万次引用，正在
成为深度学习时代最有影响力的几个工作之一。 Adam是 …

Adam and Eve - Biblical Archaeology Society
Mar 6, 2025 · Adam and Eve were not the first people to walk the earth. There was a 6th day creation
of mankind in which God created all of the races and gave them something to do. …

- Biblical Archaeology Society
Apr 17, 2025 · So Adam was created in the ‘blood flowing’ likeness of God.” Now God says in
Numbers,’ I am not a man.’ And Paul says flesh and blood shall not inherit the …

The Origin of Sin and Death in the Bible
Mar 6, 2025 · Adam was the seed carrier of all mankind but Adam has been corrupted with the
knowledge of both good and evil something that God told him not to do, now everything …

Lilith - Biblical Archaeology Society
Jan 5, 2024 · Winged spirits tumble across the night sky in New York artist Richard Callner’s “Lovers:
Birth of Lilith” (1964), now in a private collection. According to medieval Jewish …
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Adam自从在ICLR2015上发表以来（ Adam: A Method for Stochastic Optimization ），到2022年就已经收获了超过10万次引用，正在
成为深度学习时代最有影响力的几个工作之一。 Adam是一 …

Adam and Eve - Biblical Archaeology Society
Mar 6, 2025 · Adam and Eve were not the first people to walk the earth. There was a 6th day creation
of mankind in which God created all of the races and gave them something to do. …

- Biblical Archaeology Society
Apr 17, 2025 · So Adam was created in the ‘blood flowing’ likeness of God.” Now God says in
Numbers,’ I am not a man.’ And Paul says flesh and blood shall not inherit the kingdom.’ This …

The Origin of Sin and Death in the Bible
Mar 6, 2025 · Adam was the seed carrier of all mankind but Adam has been corrupted with the
knowledge of both good and evil something that God told him not to do, now everything …

Lilith - Biblical Archaeology Society
Jan 5, 2024 · Winged spirits tumble across the night sky in New York artist Richard Callner’s “Lovers:
Birth of Lilith” (1964), now in a private collection. According to medieval Jewish …

Lilith in the Bible and Mythology - Biblical Archaeology Society
Aug 15, 2024 · Adam then took a second wife, most likely the same place Cain and Noah got their
unnamed wives. However, the goddess became popular again, so they gave her a name after …

How the Serpent in the Garden Became Satan
Jan 21, 2025 · The fact is Adam and Eve died the same day they eat the fruit in the eyes of God
because in (2 Peter 3 Vs 8) says A thousand years is like one day in the eyes of the lord, so …

Seth in the Bible - Biblical Archaeology Society
Apr 15, 2025 · The son of Adam and Eve born when Adam was 130 years old. Eve named him Seth
because, as she said, “God has appointed another seed in place of Abel, because Cain …

为什么NLP模型通常使用AdamW作为优化器，而不是SGD？ - 知乎
在 Adam 中，权重衰减是在计算梯度之前应用的，这会导致次优结果。 AdamW 在计算梯度后才应用权重衰减，这是一种更正确的实现方式。 改进了泛化 ： 通过正确应用权重衰
减，AdamW …

What Happened to Cain in the Bible? - Biblical Archaeology Society
Jul 9, 2024 · Adam was the beginning of the “priestly” cast, the order of Melchezidek as told in the
book of Hebrews. Adam was first, and Jesus is the “last priest after the order of Melchezidec.” …

Adam A Method For Stochastic Optimization
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