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bioinformatics a field devoted to the interpretation and analysis of biological data using
computational techniques has evolved tremendously in recent years due to the
explosive growth of biological information generated by the scientific community soft
computing is a consortium of methodologies that work synergistically and provides in
one form or another flexible information processing capabilities for handling real life
ambiguous situations several research articles dealing with the application of soft
computing tools to bioinformatics have been published in the recent past however they
are scattered in different journals conference proceedings and technical reports thus
causing inconvenience to readers students and researchers this book unique in its
nature is aimed at providing a treatise in a unified framework with both theoretical and
experimental results describing the basic principles of soft computing and
demonstrating the various ways in which they can be used for analyzing biological data
in an efficient manner interesting research articles from eminent scientists around the
world are brought together in a systematic way such that the reader will be able to
understand the issues and challenges in this domain the existing ways of tackling them
recent trends and future directions this book is the first of its kind to bring together two
important research areas soft computing and bioinformatics in order to demonstrate
how the tools and techniques in the former can be used for efficiently solving several
problems in the latter
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biochemical and biophysical characteristics genetics cytogenetics and reptoduction
development and morphology nutrition digestion and metabolsm respiration and
circulation other physiological activities and perfomances biologically active compounds
environment and survival symbiosis and parasitism ecology and biogeography

this text emphasizes intuitive understanding rather than an over reliance on formulas
the focus is on data and graphical displays rather than the mathematical foundations of
statistics and students do not need knowledge of mathematics beyond simple algebra

data processing handbook for complex biological data provides relevant and to the
point content for those who need to understand the different types of biological data
and the techniques to process and interpret them the book includes feedback the editor
received from students studying at both undergraduate and graduate levels and from
her peers in order to succeed in data processing for biological data sources it is
necessary to master the type of data and general methods and tools for modern data
processing for instance many labs follow the path of interdisciplinary studies and get
their data validated by several methods researchers at those labs may not perform all
the techniques themselves but either in collaboration or through outsourcing they make
use of a range of them because in the absence of cross validation using different
techniques the chances for acceptance of an article for publication in high profile
journals is weakened explains how to interpret enormous amounts of data generated
using several experimental approaches in simple terms thus relating biology and
physics at the atomic level presents sample data files and explains the usage of
equations and web servers cited in research articles to extract useful information from
their own biological data discusses in detail raw data files data processing strategies
and the web based sources relevant for data processing

the study of biological data is constantly undergoing profound changes firstly the
volume of data available has increased considerably due to new high throughput
techniques used for experiments secondly the remarkable progress in both
computational and statistical analysis methods and infrastructures has made it possible
to process these voluminous data the resulting challenge concerns our ability to
integrate these data i e to use their complementary nature effectively in the hope of
advancing our knowledge therefore a major challenge in studying biology today is
integrating data for the most exhaustive analysis possible biological data integration
deals in a pedagogical way with research work in biological data science examining both
computational approaches to data integration and statistical approaches to the
integration of omics data
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the first comprehensive overview of preprocessing mining and postprocessing of
biological data molecular biology is undergoing exponential growth in both the volume
and complexity of biological data and knowledge discovery offers the capacity to
automate complex search and data analysis tasks this book presents a vast overview of
the most recent developments on techniques and approaches in the field of biological
knowledge discovery and data mining kdd providing in depth fundamental and
technical field information on the most important topics encountered written by top
experts biological knowledge discovery handbook preprocessing mining and
postprocessing of biological data covers the three main phases of knowledge discovery
data preprocessing data processing also known as data mining and data postprocessing
and analyzes both verification systems and discovery systems biological data
preprocessing part a biological data management part b biological data modeling part c
biological feature extraction part d biological feature selection biological data mining
part e regression analysis of biological data part f biological data clustering part g
biological data classification part h association rules learning from biological data part i
text mining and application to biological data part j high performance computing for
biological data mining combining sound theory with practical applications in molecular
biology biological knowledge discovery handbook is ideal for courses in bioinformatics
and biological kdd as well as for practitioners and professional researchers in computer
science life science and mathematics

this text is an engaging practical and lab oriented introduction to r for students in the
life sciences this second edition has been revised to be current with the versions of r
software released since the book s original publication it features updated terminology
sources and examples throughout

bioinformation discovery illustrates the power of biological data in knowledge discovery
it describes biological data types and representations with examples for creating a
workflow in bioinformation discovery the concepts in knowledge discovery from data
are illustrated using line diagrams the principles and concepts in knowledge discovery
are used for the development of prediction models for simulations of biological
reactions and events advanced topics in molecular evolution and cellular molecular
biology are addressed using bioinformation gleaned through discovery each chapter
contains approximately 10 exercises for practice this will help students to expand their
problem solving skills in bioinformation discovery each chapter concludes with a
number of good problem sets to test mastery of the material

the emerging biotechnologies have significantly advanced the study of biological
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mechanisms however biological data usually contain a great amount of missing
information e g missing features missing labels or missing samples which greatly limits
the extensive usage of the data in this book we introduce different types of biological
data missing scenarios and propose machine learning models to improve the data
analysis including deep recurrent neural network recovery for feature missings robust
information theoretic learning for label missings and structure aware rebalancing for
minor sample missings models in the book cover the fields of imbalance learning deep
learning recurrent neural network and statistical inference providing a wide range of
references of the integration between artificial intelligence and biology with simulated
and biological datasets we apply approaches to a variety of biological tasks including
single cell characterization genome wide association studies medical image
segmentations and quantify the performances in a number of successful metrics the
outline of this book is as follows in chapter 2 we introduce the statistical recovery of
missing data features in chapter 3 we introduce the statistical recovery of missing labels
in chapter 4 we introduce the statistical recovery of missing data sample information
finally in chapter 5 we summarize the full text and outlook future directions this book
can be used as references for researchers in computational biology bioinformatics and
biostatistics readers are expected to have basic knowledge of statistics and machine
learning

take control of your data and use python with confidencerequiring no prior
programming experience managing your biological data with python empowers
biologists and other life scientists to work with biological data on their own using the
python language the book teaches them not only how to program but also how to
manage their data it shows how

biologists are stepping up their efforts in understanding the biological processes that
underlie disease pathways in the clinical contexts this has resulted in a flood of
biological and clinical data from genomic and protein sequences dna microarrays
protein interactions biomedical images to disease pathways and electronic health
records to exploit these data for discovering new knowledge that can be translated into
clinical applications there are fundamental data analysis difficulties that have to be
overcome practical issues such as handling noisy and incomplete data processing
compute intensive tasks and integrating various data sources are new challenges faced
by biologists in the post genome era this book will cover the fundamentals of state of
the art data mining techniques which have been designed to handle such challenging
data analysis problems and demonstrate with real applications how biologists and
clinical scientists can employ data mining to enable them to make meaningful
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observations and discoveries from a wide array of heterogeneous data from molecular
biology to pharmaceutical and clinical domains

like a data guzzling turbo engine advanced data mining has been powering post
genome biological studies for two decades reflecting this growth biological data mining
presents comprehensive data mining concepts theories and applications in current
biological and medical research each chapter is written by a distinguished team of
interdisciplinary data mining researchers who cover state of the art biological topics the
first section of the book discusses challenges and opportunities in analyzing and mining
biological sequences and structures to gain insight into molecular functions the second
section addresses emerging computational challenges in interpreting high throughput
omics data the book then describes the relationships between data mining and related
areas of computing including knowledge representation information retrieval and data
integration for structured and unstructured biological data the last part explores
emerging data mining opportunities for biomedical applications this volume examines
the concepts problems progress and trends in developing and applying new data
mining techniques to the rapidly growing field of genome biology by studying the
concepts and case studies presented readers will gain significant insight and develop
practical solutions for similar biological data mining projects in the future
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