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This book describes the diverse range of materials and fabrication methods now available to take
photovoltaic systems into the third generation and exceed the Shockley-Quieisser limit.
In the last few decades, near-infrared (NIR) spectroscopy has distinguished itself as one of the
most rapidly advancing spectroscopic techniques. Mainly known as an analytical tool useful for
sample characterization and content quantification, NIR spectroscopy is essential in various other
fields, e.g. NIR imaging techniques in biophotonics, medical applications or used for
characterization of food products. Its contribution in basic science and physical chemistry should
be noted as well, e.g. in exploration of the nature of molecular vibrations or intermolecular
interactions. One of the current development trends involves the miniaturization and simplification
of instrumentation, creating prospects for the spread of NIR spectrometers at a consumer level in
the form of smartphone attachments—a breakthrough not yet accomplished by any other
analytical technique. A growing diversity in the related methods and applications has led to a
dispersion of these contributions among disparate scientific communities. The aim of this Special
Issue was to bring together the communities that may perceive NIR spectroscopy from different
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perspectives. It resulted in 30 contributions presenting the latest advances in the methodologies
essential in near-infrared spectroscopy in a variety of applications.
Research and development in the pharmaceutical industry is a time-consuming and expensive
process, making it difficult for newly developed drugs to be formulated into commercially
available products. Both formulation and process development can be optimized by means of
statistically organized experiments, artificial intelligence and other computational methods.
Simultaneous development and investigation of pharmaceutical products and processes enables
application of quality by design concept that is being promoted by the regulatory authorities
worldwide. Computer-aided applications in pharmaceutical technology covers the fundamentals of
experimental design application and interpretation in pharmaceutical technology, chemometric
methods with emphasis of their application in process control, neural computing (artificial neural
networks, fuzzy logic and decision trees, evolutionary computing and genetic algorithms, selforganizing maps), computer-aided biopharmaceutical characterization as well as application of
computational fluid dynamics in pharmaceutical technology. All of these techniques are essential
tools for successful building of quality into pharmaceutical products and processes from the early
stage of their development to selection of the optimal ones. In addition to theoretical aspects of
various methods, the book provides numerous examples of their application in the field of
pharmaceutical technology. A comprehensive review of the current state of the art on various
computer aided applications in pharmaceutical technology Case studies are presented in order to
facilitate understanding of various concepts in computer-aided applications
Cyclic Hydrocarbons—Advances in Research and Application: 2013 Edition is a
ScholarlyEditions™ book that delivers timely, authoritative, and comprehensive information about
Alicyclic Hydrocarbons. The editors have built Cyclic Hydrocarbons—Advances in Research and
Application: 2013 Edition on the vast information databases of ScholarlyNews.™ You can expect
the information about Alicyclic Hydrocarbons in this book to be deeper than what you can access
anywhere else, as well as consistently reliable, authoritative, informed, and relevant. The content
of Cyclic Hydrocarbons—Advances in Research and Application: 2013 Edition has been produced
by the world’s leading scientists, engineers, analysts, research institutions, and companies. All of
the content is from peer-reviewed sources, and all of it is written, assembled, and edited by the
editors at ScholarlyEditions™ and available exclusively from us. You now have a source you can
cite with authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.
Process Analytical Technology explores the concepts of PAT and its application in the chemical
and pharmaceutical industry from the point of view of the analytical chemist. In this new edition all
of the original chapters have been updated and revised, and new chapters covering the important
topics of sampling, NMR, fluorescence, and acoustic chemometrics have been added. Coverage
includes: Implementation of Process Analytical Technologies UV-Visible Spectroscopy for On-line
Analysis Infrared Spectroscopy for Process Analytical Applications Process Raman Spectroscopy
Process NMR Spectrscopy: Technology and On-line Applications Fluorescent Sensing and
Process Analytical Applications Chemometrics in Process Analytical Technology (PAT) On-Line
PAT Applications of Spectroscopy in the Pharmaceutical Industry Future Trends for PAT for
Increased Process Understanding and Growing Applications in Biomanufacturing NIR Chemical
Imaging This volume is an important starting point for anyone wanting to implement PAT and is
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intended not only to assist a newcomer to the field but also to provide up-to-date information for
those who practice process analytical chemistry and PAT. It is relevant for chemists, chemical and
process engineers, and analytical chemists working on process development, scale-up and
production in the pharmaceutical, fine and specialty chemicals industries, as well as for academic
chemistry, chemical engineering, chemometrics and pharmaceutical science research groups
focussing on PAT. Review from the First Edition “The book provides an excellent first port of call
for anyone seeking material and discussions to understand the area better. It deserves to be
found in every library that serves those who are active in the field of Process Analytical
Technology.”—Current Engineering Practice
The emerging field of green analytical chemistry is concerned with the development of analytical
procedures that minimize consumption of hazardous reagents and solvents, and maximize safety
for operators and the environment. In recent years there have been significant developments in
methodological and technological tools to prevent and reduce the deleterious effects of analytical
activities; key strategies include recycling, replacement, reduction and detoxification of reagents
and solvents. The Handbook of Green Analytical Chemistry provides a comprehensive overview of
the present state and recent developments in green chemical analysis. A series of detailed
chapters, written by international specialists in the field, discuss the fundamental principles of
green analytical chemistry and present a catalogue of tools for developing environmentally
friendly analytical techniques. Topics covered include: Concepts: Fundamental principles,
education, laboratory experiments and publication in green analytical chemistry. The Analytical
Process: Green sampling techniques and sample preparation, direct analysis of samples, green
methods for capillary electrophoresis, chromatography, atomic spectroscopy, solid phase
molecular spectroscopy, derivative molecular spectroscopy and electroanalytical methods.
Strategies: Energy saving, automation, miniaturization and photocatalytic treatment of laboratory
wastes. Fields of Application: Green bioanalytical chemistry, biodiagnostics, environmental
analysis and industrial analysis. This advanced handbook is a practical resource for experienced
analytical chemists who are interested in implementing green approaches in their work.
This volume explores developments in techniques in diagnostics, DNA sequencing, bioanalysis of
immunoassays, and single-molecule detection. It promotes the measurement, identification,
monitoring, analysis, and application of near-infrared spectroscopy (NIR) to medical and
pharmaceutical advances. The text also considers noninvasive methods of NIR for successful,
cost-effective, and prompt diagnoses of diseases.
The most comprehensive resource available on the many applications of portable spectrometers,
including material not found in any other published work Portable Spectroscopy and
Spectrometry: Volume Two is an authoritative and up-to-date compendium of the diverse
applications for portable spectrometers across numerous disciplines. Whereas Volume One
focuses on the specific technologies of the portable spectrometers themselves, Volume Two
explores the use of portable instruments in wide range of fields, including pharmaceutical
development, clinical research, food analysis, forensic science, geology, astrobiology, cultural
heritage and archaeology. Volume Two features contributions by a multidisciplinary team of
experts with hands-on experience using portable instruments in their respective areas of
expertise. Organized both by instrumentation type and by scientific or technical discipline, 21
detailed chapters cover various applications of portable ion mobility spectrometry (IMS), infrared
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and near-infrared (NIR) spectroscopy, Raman and x-ray fluorescence (XRF) spectroscopy,
smartphone spectroscopy, and many others. Filling a significant gap in literature on the subject,
the second volume of Portable Spectroscopy and Spectrometry: Features a significant amount of
content published for the first time, or not available in existing literature Brings together work by
authors with assorted backgrounds and fields of study Discusses the central role of applications
in portable instrument development Covers the algorithms, calibrations, and libraries that are of
critical importance to successful applications of portable instruments Includes chapters on
portable spectroscopy applications in areas such as the military, agriculture and feed, hazardous
materials (HazMat), art conservation, and environmental science Portable Spectroscopy and
Spectrometry: Volume Two is an indispensable resource for developers of portable instruments in
universities, research institutes, instrument companies, civilian and government purchasers,
trainers, operators of portable instruments, and educators and students in portable spectroscopy
courses.
Over the past few decades, exciting developments have taken place in the field of near-infrared
spectroscopy (NIRS). This has been enabled by the advent of robust Fourier transform
interferometers and diode array solutions, coupled with complex chemometric methods that can
easily be executed using modern microprocessors. The present edited volume intends to cover
recent developments in NIRS and provide a broad perspective of some of the challenges that
characterize the field. The volume comprises six chapters overall and covers several sectors. The
target audience for this book includes engineers, practitioners, and researchers involved in NIRS
system design and utilization in different applications. We believe that they will greatly benefit
from the timely and accurate information provided in this work.

Benzene Derivatives—Advances in Research and Application: 2012 Edition is a
ScholarlyEditions™ eBook that delivers timely, authoritative, and comprehensive information
about Benzene Derivatives. The editors have built Benzene Derivatives—Advances in Research
and Application: 2012 Edition on the vast information databases of ScholarlyNews.™ You can
expect the information about Benzene Derivatives in this eBook to be deeper than what you can
access anywhere else, as well as consistently reliable, authoritative, informed, and relevant. The
content of Benzene Derivatives—Advances in Research and Application: 2012 Edition has been
produced by the world’s leading scientists, engineers, analysts, research institutions, and
companies. All of the content is from peer-reviewed sources, and all of it is written, assembled,
and edited by the editors at ScholarlyEditions™ and available exclusively from us. You now have a
source you can cite with authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.
This two-volume set (CCIS 152 and CCIS 153) constitutes the refereed proceedings of the
International Conference on Computer Science and Information Engineering, CSIE 2011, held in
Zhengzhou, China, in May 2011. The 159 revised full papers presented in both volumes were
carefully reviewed and selected from a large number of submissions. The papers present original
research results that are broadly relevant to the theory and applications of Computer Science and
Information Engineering and address a wide variety of topics such as algorithms, automation,
artificial intelligence, bioinformatics, computer networks, computer security, computer vision,
modeling and simulation, databases, data mining, e-learning, e-commerce, e-business, image
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processing, knowledge management, multimedia, mobile computing, natural computing, open and
innovative education, pattern recognition, parallel computing, robotics, wireless networks, and
Web applications.
Comprehensive Chemometrics, Second Edition features expanded and updated coverage, along
with new content that covers advances in the field since the previous edition published in 2009.
Subject of note include updates in the fields of multidimensional and megavariate data analysis,
omics data analysis, big chemical and biochemical data analysis, data fusion and sparse methods.
The book follows a similar structure to the previous edition, using the same section titles to frame
articles. Many chapters from the previous edition are updated, but there are also many new
chapters on the latest developments. Presents integrated reviews of each chemical and biological
method, examining their merits and limitations through practical examples and extensive visuals
Bridges a gap in knowledge, covering developments in the field since the first edition published in
2009 Meticulously organized, with articles split into 4 sections and 12 sub-sections on key topics
to allow students, researchers and professionals to find relevant information quickly and easily
Written by academics and practitioners from various fields and regions to ensure that the
knowledge within is easily understood and applicable to a large audience Presents integrated
reviews of each chemical and biological method, examining their merits and limitations through
practical examples and extensive visuals Bridges a gap in knowledge, covering developments in
the field since the first edition published in 2009 Meticulously organized, with articles split into 4
sections and 12 sub-sections on key topics to allow students, researchers and professionals to
find relevant information quickly and easily Written by academics and practitioners from various
fields and regions to ensure that the knowledge within is easily understood and applicable to a
large audience
In processing food, hyperspectral imaging, combined with intelligent software, enables digital
sorters (or optical sorters) to identify and remove defects and foreign material that are invisible to
traditional camera and laser sorters. Hyperspectral Imaging Analysis and Applications for Food
Quality explores the theoretical and practical issues associated with the development, analysis,
and application of essential image processing algorithms in order to exploit hyperspectral
imaging for food quality evaluations. It outlines strategies and essential image processing
routines that are necessary for making the appropriate decision during detection, classification,
identification, quantification, and/or prediction processes. Features Covers practical issues
associated with the development, analysis, and application of essential image processing for food
quality applications Surveys the breadth of different image processing approaches adopted over
the years in attempting to implement hyperspectral imaging for food quality monitoring Explains
the working principles of hyperspectral systems as well as the basic concept and structure of
hyperspectral data Describes the different approaches used during image acquisition, data
collection, and visualization The book is divided into three sections. Section I discusses the
fundamentals of Imaging Systems: How can hyperspectral image cube acquisition be optimized?
Also, two chapters deal with image segmentation, data extraction, and treatment. Seven chapters
comprise Section II, which deals with Chemometrics. One explains the fundamentals of
multivariate analysis and techniques while in six other chapters the reader will find information on
and applications of a number of chemometric techniques: principal component analysis, partial
least squares analysis, linear discriminant model, support vector machines, decision trees, and
artificial neural networks. In the last section, Applications, numerous examples are given of
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applications of hyperspectral imaging systems in fish, meat, fruits, vegetables, medicinal herbs,
dairy products, beverages, and food additives.
Genetically modified foods are foods derived from genetically modified organisms have had
specific changes introduced into their DNA by genetic engineering techniques. The main aim of
genetically modified crops is to produce a food that is able to survive even if any harmful
chemicals or pesticides or herbicides are sprayed. Genetically engineered foods have had their
DNA changed using genes from other plants or animals. Scientists take the gene for a desired trait
in one plant or animal, and they insert that gene into a cell of another plant or animal. Genetic
engineering can be done with plants, animals, or bacteria and other very small organisms. Genetic
engineering allows scientists to move desired genes from one plant or animal into another. Genes
can also be moved from an animal to a plant or vice versa. Genetic engineering also helps speed
up the process of creating new foods with desired traits. Genetically modified material sounds a
little bit like science fiction territory, but in reality, much of what we eat on a daily basis is a
genetically modified organism. Whether or not these modified foods are actually healthy is still up
for debate-and many times, you don't even know that you are buying something genetically
modified. The book will be of help to researcher in the field of agriculture, crop improvement,
biotechnology etc. It will also be helpful to teachers and students for better understanding of the
subject.
Determining the composition and properties of complex hydrocarbon mixtures in petroleum,
synthetic fuels, and petrochemical products usually requires a battery of analytical techniques
that detect and measure specific features of the molecules, such as boiling point, mass, nuclear
magnetic resonance frequencies, etc. there have always been a need for new and improved
analytical technology to better understand hydrocarbon chemistry and processes. This book
provides an overview of recent advances and future challenges in modern analytical techniques
that are commonly used in hydrocarbon applications. Experts in each of the areas covered have
reviewed the state of the art, thus creating a book that will be useful to readers at all levels in
academic, industry, and research institutions.
This informative and state-of-the art book on Infrared Spectroscopy in Life sciences designed for
researchers, academics as well as for those working in industry, agriculture and in pharmaceutical
companies features 20 chapters of applications of MIRS and NIRS in brain activity and clinical
research. It shows excellent FT-IR spectra of breast tissues, atheromatic plaques, human bones
and projects assessment of haemodynamic activation in the cerebral cortex, brain oxygenation
studies and many interesting insights from a medical perspective.
A comprehensive and up to date survey of the science and technology of polymeric dispersions.
The book discusses the kinetics and mechanisms of polymerization in dispersed media, examines
the processes controlling particle morphology, presents both off-line and on-line methods for the
characterization of polymer colloids, considers reactor engineering and control, and covers a wide
variety of applications, such as latex paint formulations, encapsulation of inorganic particles,
reactive latexes, adhesives, paper coating, and biomedical and pharmaceutical applications.
Audience: A valuable resource for scientists and engineers, academic and industrial, who are
involved in the manufacture or application of polymeric dispersions.
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Since the completion of the first edition of this book, major developments have occurred in the
pharmaceutical industry that have shaped the field of near-infrared (NIR) spectroscopy. A new
initiative from the U.S. Food and Drug Administration (FDA) to modernize regulations of
pharmaceutical manufacturing and drug quality has helped position NIR spectroscopy as an
effective tool for pharmaceutical testing. Pharmaceutical and Medical Applications of NearInfrared Spectroscopy: Second Edition reflects these developments and brings readers an up-todate summary of how this technique is being applied to pharmaceutical manufacturing. Topics
include: The origins and principles of NIR spectroscopy, including early instrumentation,
spectroscopic theory, and light-particle interaction The physics of each instrument type, the
strengths and weaknesses of each, and the manufacturers that produce them The possible
advantages of using NIR methods for monitoring or controlling blending, as well as practical
concerns for mixing processes NIR spectroscopy as applied to traditional granulation, drug
layering, and film coating of beads or granules Pharmaceutical assays, including qualitative
analysis, quantitative analysis, determination of actives in tablets and capsules, and
considerations for intact dosage form analysis Steps involved in the validation and acceptance of
an NIR spectroscopy method, including quality assurance, qualification and verification of
instruments, and the International Conference on Harmonization (ICH) guidelines Medical
applications, including those related to blood glucose measurements, tissue and major organ
analysis, fetal analysis, and cancer research Providing comprehensive coverage of NIR
spectroscopy, from theory, mathematics, application, and mechanics of NIR analysis, the book
supplies ample references to facilitate further research into this burgeoning field.
Chemometrics is the application of mathematics and statistics to chemical data in order to design
or select optimal experimental procedures, to provide maximum relevant information, and to
obtain knowledge about systems under study. This chemical discipline has constantly developed
to become a mature field of Analytical Chemistry after its inception in the 1970s. The utility and
versatility of chemometric techniques enable spectroscopists to perform multidimensional
classification and/or calibration of spectral data that make identification and quantification of
analytes in complex mixtures possible.Wavelets are mathematical functions that cut up data into
different frequency components, and then study each component with a resolution matched to its
scale. They are now being adapted for a vast number of signal processing due to their
unprecedented success in terms of asymptotic optimality, spatial adaptivity and computational
efficiency. In analytical chemistry, they have increasingly shown great applicability and have been
preferred over existing signal processing algorithms in noise removal, resolution enhancement,
data compression and chemometrics modeling in chemical studies.The aim of this Research
Topic is to present state-of-the-art applications of chemometrics, in the field of spectroscopy, with
special attention to the use of wavelet transform. Both reviews and original research articles on
pharmaceutical and biomedical analysis are welcome in the specialty section Analytical
Chemistry.
Interpretive spectroscopy provides a basis for the establishment of cause-and-effect relationships
between NIR spectrometer response and the chemical properties of the samples. Without
established cause-effect relationships, the measured data has no true predictive significance.
This interpretive process is key for achieving an analytical understanding of the measurement. In
the expanded second edition of Practical Guide and Spectral Atlas for Interpretive Near-Infrared
Spectroscopy, the authors include new research, editorials, supplements, and molecular structural
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formulas, along with updated references and information on NIR spectra. The thoroughly updated
and revised second edition offers a full library of color spectra in a larger format to ensure clarity
and reader comprehension. Providing a rich set of reference information required to interpret NIR
spectra for research and industrial applications, this book: Offers more than 300 figures
representing all the major functional groups and their NIR frequency ranges Contains over 120
pages of tables and charts illustrating overlapping spectra Covers NIR spectra for organic
compounds, including alkanes, carboxylic acids, amines, dienes, alkynes, heterocyclic
compounds, amino acids, and aldehydes Provides comprehensive appendices with spectrastructure correlations, example spectra, and other useful data for interpreting NIR spectra
To understand the world around us, as well as ourselves, we need to measure many things, many
variables, many properties of the systems and processes we investigate. Hence, data collected in
science, technology, and almost everywhere else are multivariate, a data table with multiple
variables measured on multiple observations (cases, samples, items, process time points,
experiments). This book describes a remarkably simple minimalistic and practical approach to the
analysis of data tables (multivariate data). The approach is based on projection methods, which
are PCA (principal components analysis), and PLS (projection to latent structures) and the book
shows how this works in science and technology for a wide variety of applications. In particular, it
is shown how the great information content in well collected multivariate data can be expressed in
terms of simple but illuminating plots, facilitating the understanding and interpretation of the data.
The projection approach applies to a variety of data-analytical objectives, i.e., (i) summarizing and
visualizing a data set, (ii) multivariate classification and discriminant analysis, and (iii) finding
quantitative relationships among the variables. This works with any shape of data table, with many
or few variables (columns), many or few observations (rows), and complete or incomplete data
tables (missing data). In particular, projections handle data matrices with more variables than
observations very well, and the data can be noisy and highly collinear. Authors: The five authors
are all connected to the Umetrics company (www.umetrics.com) which has developed and sold
software for multivariate analysis since 1987, as well as supports customers with training and
consultations. Umetrics' customers include most large and medium sized companies in the
pharmaceutical, biopharm, chemical, and semiconductor sectors.
Over the last few years, near-infrared (NIR) spectroscopy has rapidly developed into an important
and extremely useful method of analysis. In fact, for certain research areas and applications,
ranging from material science via chemistry to life sciences, it has become an indispensable tool
because this fast and cost-effective type of spectroscopy provides qualitative and quantitative
information not available from any other technique. This book offers a balanced overview of the
fundamental theory and instrumentation of NIR spectroscopy, introducing the material in a readily
comprehensible manner. A considerable part of the text is dedicated to practical applications,
including sample preparation and investigations of polymers, textiles, drugs, food and animal
feed. However, special topics, such as two-dimensional correlation analysis, are also covered in
separate chapters. Written by eight experts in different fields, this book presents an introduction
to the current state of developments and is valuable to spectroscopists and to practitioners
applying NIR spectroscopy as a daily analytical tool.
Techniques and Applications of Hyperspectral Image Analysis gives an introduction to the field of
image analysis using hyperspectral techniques, and includes definitions and instrument
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descriptions. Other imaging topics that are covered are segmentation, regression and
classification. The book discusses how high quality images of large data files can be structured
and archived. Imaging techniques also demand accurate calibration, and are covered in sections
about multivariate calibration techniques. The book explains the most important instruments for
hyperspectral imaging in more technical detail. A number of applications from medical and
chemical imaging are presented and there is an emphasis on data analysis including modeling,
data visualization, model testing and statistical interpretation.
This book discusses the theory, instrumentation, validation, and implementation of near-infrared
spectroscopy for pharmaceutical and medical applications. It showcases a diverse range of
contemporary methods for the production, screening, and analysis of new drug products and
pharmaceuticals. Presents current approaches in near-infrared spectroscopy (NIR) to monitor and
control multiple phases of the drug manufacturing process.
Multivariate Calibration Harald Martens, Chemist, Norwegian Food Research Institute, Aas,
Norway and Norwegian Computing Center, Oslo, Norway Tormod Næs, Statistician, Norwegian
Food Research Institute, Aas, Norway The aim of this inter-disciplinary book is to present an up-todate view of multivariate calibration of analytical instruments, for use in research, development
and routine laboratory and process operation. The book is intended to show practitioners in
chemistry and technology how to extract the quantitative and understandable information
embedded in non-selective, overwhelming and apparently useless measurements by multivariate
data analysis. Multivariate calibration is the process of learning how to combine data from several
channels, in order to overcome selectivity problems, gain new insight and allow automatic outlier
detection. Multivariate calibration is the basis for the present success of high-speed Near-Infrared
(NIR) diffuse spectroscopy of intact samples. But the technique is very general: it has shown
similar advantages in, for instance, UV, Vis, and IR spectrophotometry, (transmittance, reflectance
and fluorescence), for x-ray diffraction, NMR, MS, thermal analysis, chromatography (GC, HPLC)
and for electrophoresis and image analysis (tomography, microscopy), as well as other
techniques. The book is written at two levels: the main level is structured as a tutorial on the
practical use of multivariate calibration techniques. It is intended for university courses and selfstudy for chemists and technologists, giving one complete and versatile approach, based mainly
on data compression methodology in self-modelling PLS regression, with considerations of
experimental design, data pre-processing and model validation. A second, more methodological,
level is intended for statisticians and specialists in chemometrics. It compares several alternative
calibration methods, validation approaches and ways to optimize the models. The book also
outlines some cognitive changes needed in analytical chemistry, and suggests ways to overcome
some communication problems between statistics and chemistry and technology.
Support vector machines (SVMs) are used in a range of applications, including drug design, food
quality control, metabolic fingerprint analysis, and microarray data-based cancer classification.
While most mathematicians are well-versed in the distinctive features and empirical performance
of SVMs, many chemists and biologists are not as familiar with what they are and how they work.
Presenting a clear bridge between theory and application, Support Vector Machines and Their
Application in Chemistry and Biotechnology provides a thorough description of the mechanism of
SVMs from the point of view of chemists and biologists, enabling them to solve difficult problems
with the help of these powerful tools. Topics discussed include: Background and key elements of

9 / 13

Read Book Application Of Multivariate Calibration And Nir modernh.com

support vector machines and applications in chemistry and biotechnology Elements and
algorithms of support vector classification (SVC) and support vector regression (SVR) machines,
along with discussion of simulated datasets The kernel function for solving nonlinear problems by
using a simple linear transformation method Ensemble learning of support vector machines
Applications of support vector machines to near-infrared data Support vector machines and
quantitative structure-activity/property relationship (QSAR/QSPR) Quality control of traditional
Chinese medicine by means of the chromatography fingerprint technique The use of support
vector machines in exploring the biological data produced in OMICS study Beneficial for chemical
data analysis and the modeling of complex physic-chemical and biological systems, support
vector machines show promise in a myriad of areas. This book enables non-mathematicians to
understand the potential of SVMs and utilize them in a host of applications.
Softness and tensile strength are two major tissue paper properties that govern consumer
acceptance. In this work an attempt was made to use Near Infrared Spectroscopy combined with
chemometric techniques to predict these properties. For this study four variables were chosen;
raw material, amount of debonder, amount of wet strength resin and the level of refining. For each
condition, handsheet spectra were taken and then the softness and the tensile strength were
measured in a conventional manner. Data and the spectral absorbance values were then used with
Quant + software to generate a model which was used to predict the properties of the unknown
samples. Predictions obtained from this study show that it is possible to use NIR spectroscopy
combined with multivariate calibration and chemometric techniques to predict the softness and
tensile properties of tissue paper. Results show the model capability of prediction is of same
magnitude for each phase. The Root mean square error of prediction (RMSEP) value obtained was
approximately 2.0% for tensile strength and 0.15% for softness in each phase. The technique can
be used to replace the conventional procedures. The results indicate the applicability of NIR and
chemometric procedures for tissue. The technique can be evaluated in actual mill conditions for
maximum utilization. Although there could be certain limitations of high instrumental cost but
once installed the procedure can be used to measure properties of paper very effectively and
quickly. Also it could reduce the amount of broke generated while maintaining a uniform product.
A new, full-color, completely updated edition of the key practical guide to chemometrics This new
edition of this practical guide on chemometrics, emphasizes the principles and applications
behind the main ideas in the field using numerical and graphical examples, which can then be
applied to a wide variety of problems in chemistry, biology, chemical engineering, and allied
disciplines. Presented in full color, it features expansion of the principal component analysis,
classification, multivariate evolutionary signal and statistical distributions sections, and new case
studies in metabolomics, as well as extensive updates throughout. Aimed at the large number of
users of chemometrics, it includes extensive worked problems and chapters explaining how to
analyze datasets, in addition to updated descriptions of how to apply Excel and Matlab for
chemometrics. Chemometrics: Data Driven Extraction for Science, Second Edition offers chapters
covering: experimental design, signal processing, pattern recognition, calibration, and
evolutionary data. The pattern recognition chapter from the first edition is divided into two
separate ones: Principal Component Analysis/Cluster Analysis, and Classification. It also includes
new descriptions of Alternating Least Squares (ALS) and Iterative Target Transformation Factor
Analysis (ITTFA). Updated descriptions of wavelets and Bayesian methods are included. Includes
updated chapters of the classic chemometric methods (e.g. experimental design, signal
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processing, etc.) Introduces metabolomics-type examples alongside those from analytical
chemistry Features problems at the end of each chapter to illustrate the broad applicability of the
methods in different fields Supplemented with data sets and solutions to the problems on a
dedicated website Chemometrics: Data Driven Extraction for Science, Second Edition is
recommended for post-graduate students of chemometrics as well as applied scientists (e.g.
chemists, biochemists, engineers, statisticians) working in all areas of data analysis.
Multivariate calibration techniques have been used in a wide variety of spectroscopic situations.
In many of these situations spectral variation can be partitioned into meaningful classes. For
example, suppose that multiple spectra are obtained from each of a number of different objects
wherein the level of the analyte of interest varies within each object over time. In such situations
the total spectral variation observed across all measurements has two distinct general sources of
variation: intra-object and inter-object. One might want to develop a global multivariate calibration
model that predicts the analyte of interest accurately both within and across objects, including
new objects not involved in developing the calibration model. However, this goal might be hard to
realize if the inter-object spectral variation is complex and difficult to model. If the intra-object
spectral variation is consistent across objects, an effective alternative approach might be to
develop a generic intra-object model that can be adapted to each object separately. This paper
contains recommendations for experimental protocols and data analysis in such situations. The
approach is illustrated with an example involving the noninvasive measurement of glucose using
near-infrared reflectance spectroscopy. Extensions to calibration maintenance and calibration
transfer are discussed.
Containing focused, comprehensive coverage, Practical Guide to Interpretive Near-Infrared
Spectroscopy gives you the tools necessary to interpret NIR spectra. The authors present
extensive tables, charts, and figures with NIR absorption band assignments and structural
information for a broad range of functional groups, organic compounds, and
Multivariate calibration methods are very useful for improving the precision, accuracy, and
reliability of quantitative spectral analyses. Spectroscopists can more effectively use these
sophisticated statistical tools if they have a qualitative understanding of the techniques involved.
A qualitative picture of the factor analysis multivariate calibration methods of partial least squares
(PLS) and principal component regression (PCR) is presented using infrared calibrations based
upon spectra of phosphosilicate glass thin films on silicon wafers. Comparisons of the relative
prediction abilities of four different multivariate calibration methods are given based on Monte
Carlo simulations of spectral calibration and prediction data. The success of multivariate spectral
calibrations is demonstrated for several quantitative infrared studies. The infrared absorption and
emission spectra of thin-film dielectrics used in the manufacture of microelectronic devices
demonstrate rapid, nondestructive at-line and in-situ analyses using PLS calibrations. Finally, the
application of multivariate spectral calibrations to reagentless analysis of blood is presented. We
have found that the determination of glucose in whole blood taken from diabetics can be precisely
monitored from the PLS calibration of either mind- or near-infrared spectra of the blood. Progress
toward the non-invasive determination of glucose levels in diabetics is an ultimate goal of this
research. 13 refs., 4 figs.
This book offers an introductory-level guide to the complex field of multivariate analytical
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calibration, with particular emphasis on real applications such as near infrared spectroscopy. It
presents intuitive descriptions of mathematical and statistical concepts, illustrated with a wealth
of figures and diagrams, and consistently highlights physicochemical interpretation rather than
mathematical issues. In addition, it describes an easy-to-use and freely available graphical
interface, together with a variety of appropriate examples and exercises. Lastly, it discusses
recent advances in the field (figures of merit, detection limit, non-linear calibration, method
comparison), together with modern literature references.
The limited coverage of data analysis and statistics offered in most undergraduate and graduate
analytical chemistry courses is usually focused on practical aspects of univariate methods.
Drawing in real-world examples, Practical Guide to Chemometrics, Second Edition offers an
accessible introduction to application-oriented multivariate meth
Rapid, inexpensive, and easy-to-deploy, near-infrared (NIR) spectroscopy can be used to analyze
samples of virtually any composition, origin, and condition. The Handbook of Near Infrared
Analysis, Fourth Edition, explores the factors necessary to perform accurate and time- and costeffective analyses across a growing spectrum of disciplines. This updated and expanded edition
incorporates the latest advances in instrumentation, computerization, chemometrics applied to
NIR spectroscopy, and method development in NIR spectroscopy, and underscores current trends
in sample preparation, calibration transfer, process control, data analysis, instrument performance
testing, and commercial NIR instrumentation. This work offers readers an unparalleled
combination of theoretical foundations, cutting-edge applications, and practical experience.
Additional features include the following: Explains how to perform accurate as well as time- and
cost-effective analyses. Reviews software-enabled chemometric methods and other trends in data
analysis. Highlights novel applications in pharmaceuticals, polymers, plastics, petrochemicals,
textiles, foods and beverages, baked products, agricultural products, biomedicine, nutraceuticals,
and counterfeit detection. Underscores current trends in sample preparation, calibration transfer,
process control, data analysis, and multiple aspects of commercial NIR instrumentation. Offering
the most complete single-source guide of its kind, the Handbook of Near Infrared Analysis, Fourth
Edition, continues to offer practicing chemists and spectroscopists an unparalleled combination
of theoretical foundations, cutting-edge applications, and detailed practical experience provided
firsthand by more than 50 experts in the field.
Fast, inexpensive, and easy-to-use, near-infrared (NIR) spectroscopy can be used to analyze small
samples of virtually any composition. The Handbook of Near Infrared Analysis, Third Edition
explains how to perform accurate as well as time- and cost-effective analyses across a growing
spectrum of disciplines. Presenting nearly 50% new and revised material, this thoroughly updated
edition incorporates the latest advances in instrumentation, computerization, calibration, and
method development in NIR spectroscopy. The book underscores current trends in sample
preparation, calibration transfer, process control, data analysis, and commercial NIR
instrumentation. New chapters highlight novel applications including the analysis of agro-forestry
products, polymers, blood, and control serum. They also cover NIR spectra, process analytical
technologies (PAT), quantitative and qualitative analyses for nutraceuticals, NIR photography uses
in medicine, and counterfeit detection methods for pharmaceuticals and currency. Offering the
most complete single-source guide of its kind, the Handbook of Near Infrared Analysis, Third
Edition continues to offer practicing chemists and spectroscopists an unparalleled combination of
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theoretical foundations, cutting-edge applications, and practical experience provided firsthand by
more than 60 experts in the field.

This series provides an unequalled source of information on an area of chemistry that continues
to grow in importance. Divided into sections mainly according to the particular spectroscopic
technique used, coverage in each volume includes: NMR (with reference to stereochemistry,
dynamic systems, paramagnetic complexes, solid state NMR and Groups 13-18); nuclear
quadrupole resonance spectroscopy; vibrational spectroscopy of main group and transition
element compounds and coordinated ligands; and electron diffraction. Reflecting the growing
volume of published work in the field, researchers will find this an invaluable source of
information on current methods and applications.
With contributions from over 40 experts in the field, this reference presents comprehensive, singlesource coverage of the instrumentation, computerization, calibration, and methods development
of NIR spectroscopy. It provides novel applications for accurate time- and cost-effective analyses
of pharmaceuticals, polymers, textiles, agricultural products, dairy products, foods, and
beverages. Emphasizing trends in sample preparation, the book covers historical development,
calibration transfer, biomedical applications, plastics, and counterfeiting; on-line, in-line, and atline analyses for process control, multilinear regression and principal component analysis, and
more.
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