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Overview

Al and chemometrics are transforming spectroscopy into an intelligent analytical
system, enhancing accuracy and interpretability across diverse applications.
Innovations in explainable Al, generative modeling, and multimodal deep learning are
key to advancing spectroscopic analyses. Al platforms. By Marie Freebody
Developments in integrated laser technology and improvements in basic optics,
shrinking electronics, and the personalization of computing power are converging in
the modern spectroscopy workstation. In combination, these factors are broadening
accessibility and cross-industry. The rapid advent of machine learning (ML) and
artificial intelligence (Al) has catalyzed major transformations in chemistry, yet the
application of these methods to spectroscopic and spectrometric data, referred to as
Spectroscopy Machine Learning (SpectraML), remains relatively underexplored.
Traditional chemometric approaches often face limitations when dealing with high-
dimensional, nonlinear, and noisy spectral data.
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Article Content
Optical spectrometer

Grating spectrometer schematic Internal structure of a grating spectrometer: Light
comes from left side and diffracts on the upper middle reflective grating. The

Artificial intelligence in spectroscopy | Proceedings of the Thirty ...

Modern spectroscopic techniques (MS, NMR, IR, Raman, UV-Vis) generate an ever-
growing volume of high-dimensional data, creating a pressing need for automated
and intelligent analysis beyond

Recent developments in smartphone-based sensors for the ...

For instance, smartphone-based sensors greatly simplify the analysis of metals,
which are traditionally quantified using costly and complex methods, such as atomic
absorption and

A Comprehensive Guide to Mass Spectrometers: How

A mass spectrometer is a key tool for analyzing many substances. It has an ion
source, a mass analyzer, and a detector. These parts work together to turn

Explainable artificial intelligence for spectroscopy data: a review

Below, the most popular XAl techniques utilized for spectroscopy-based models are
introduced with a concise explanation that provides an overview of their underlying
principles,

Towards Higher Sensitivity of Mass Spectrometry: A

Continuous efforts have been made consequently to further improve the sensitivity of
MS. Modifications on the mass analyzers of mass spectrometers

Portable NIR spectroscopy: the route to green analytical

Consequently, portable NIR spectrometers actually result definitively recognized as
powerful instruments, able to perform nondestructive, online, or in

Artificial Intelligence for Spectral Analysis: Challenges and ...

Previous work in this emerging interdisciplinary topic enables a fast, accurate and
efficient spectral analysis compared to the classic approaches. However, in the
meantime, new challenges arise with

Explainable artificial intelligence for spectroscopy data: a review

Future research should propose new methods and explore the adaptation of other XAl
employed in other domains to better suit the unique characteristics of spectroscopic
data.
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The rapid advent of machine learning (ML) and artificial intelligence (Al) has
catalyzed major transformations in chemistry, yet the application of these methods to
spectroscopic and

Smart Spectroscopy Systems Expand Across Industries

Combining methods is essential for many applications. For example, users commonly
turn to UV-VIS spectroscopy to determine absorption edges, Raman to

Recent Research in Chemometrics and Al for

Al and chemometrics are transforming spectroscopy into an intelligent analytical
system, enhancing accuracy and interpretability across diverse

Advances in the Application of Artificial Intelligence-Based Spectral ...

This Perspective highlights recent innovations covering all of the emerging Al-based
spectral interpretation techniques. In addition, the main limitations and current
obstacles are

Artificial Intelligence in Analytical Spectroscopy, Part II: Examples ...

A sample library of selected references discussing the application of artificial
intelligence (Al) in analytical chemistry and

lon chromatography instrument | Metrohm

lon chromatography instruments for routine use and research applications: flexible,
reliable, and easy to use.

Sensors | Special Issue : Al-Driven Methods for Chemometric ...

This Special Issue invites original research and review articles focused on the
development and application of intelligent algorithms for chemometric spectroscopy.

Artificial Intelligence in Spectroscopy: Advancing Chemistry from ...

Modern spectroscopic techniques (MS, NMR, IR, Raman, UV-Vis) generate an ever-
growing volume of high-dimensional data, creating a pressing need for automated
and intelligent analysis beyond

How to Use a Spectrometer From Setup to Data Analysis

Gain expertise in spectrometry. This guide provides comprehensive steps for
operating a spectrometer and understanding its results.

SmartSpectrometer—Embedded Optical Spectroscopy

For proper operation of the spectrometer including the evaluation model,
reproducibility, i.e., the stability of the wavelength scale and noise
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A platform for integrated spectrometers based on solution ...

As an example, the integrated spectrometers based on perovskite photodiodes are
capable of realizing narrowband/broadband light reconstruction and in-situ
hyperspectral imaging.

Portable sensors in precision agriculture: Assessing advances and ...

Recent literature on electrochemical methods highlights the use of potentiometry,
conductometry, and impedance techniques in developing portable soil nutrient
sensors. This review

Recent advances of chemometric calibration methods in modern ...

This article reviewed various chemometric methods applied in modern spectral
analysis in recent ten years, especially from the perspective of practicability,
including spectral pre-processing,

Chemometric analysis in Raman spectroscopy from experimental

Raman spectroscopy is increasingly being used in biological assays and studies. This
protocol provides guidance for performing chemometric analysis to detect and
extract information

Imaging-based intelligent spectrometer on a plasmonic rainbow chip

Here we employ a DL-based method to address all of the above-mentioned
challenges. Specifically, we propose the concept of an intelligent rainbow plasmonic
spectrometer driven by DL and build an

SPECTRO Smart Anaylzer 2009 en.p65

Intuitive, Intelligent, Powerful SPECTRO SMART ANALYZER VISION: The ultimate in
flexibility and functionality, and yet still easy to use interface for SPECTRO ICP-OES
spectrometers.

Artificial Intelligence in Spectroscopy: Advancing Chemistry from ...

Abstract The rapid advent of machine learning (ML) and artificial intelligence (Al) has
catalyzed major transformations in chemistry, yet the application of these methods to
spectroscopic and

Imaging-based intelligent spectrometer on a plasmonic rainbow chip

Here we report an intelligent on-chip spectrometer by integrating an on-chip rainbow
trapping phenomenon with a compact optical imaging system.

Spectrometers - Real-World Applications - pmac

Spectrometers are becoming an important trend in modern research and industrial
production. This article provides an overview of the concept,
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Modern spectroscopic techniques (MS, NMR, IR, Raman, UV-Vis) generate an ever-
growing volume of high-dimensional data, creating a pressing need for automated
and intelligent
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