COURSE UNIT DESCRIPTION

Course unit title Code

Digital optics and methods for the analysis of spectroscopic data

Annotation

The course is designed to introduce the methods of spectral data analysis, starting with the simplest methods of two-
dimensional data processing, noise and data distortion correction, and ending with multivariate statistical data analysis
to obtain essential physical information from large data samples.

Lecturer(s) Department, Faculty
Coordinating: Justinas Ceponkus Institute of Chemical Physics, Faculty of Physics
Other:
Study cycle Type of the course unit
Master Compulsory
Mode of delivery Semester or period Language of instruction
when it is delivered
Face to face second Lithuanian, English
Requisites
Prerequisites: Co-requisites (if relevant):
Number of ECTS credits Student’s workload Contact hours Individual work
allocated (total)
5 140 48 92

Purpose of the course unit: programme competences to be developed
To acquaint students with the methods of spectral data analysis. Teach to process spectral data by eliminating spectral
data distortions. To teach the basics of spectral data interpretation and statistical analysis. To acquaint students with
the methods of digital modeling of optical devices.

Learning outcomes of the course unit Teaching and learning Assessment methods
methods
Theoretical and practical knowledge about Lectures. Seminars, task Exam and evaluation of
treatment of spectroscopic data solving seminars

Optimal choice and application of data analysis
algorithms

Optimal choice and application of data
analysis software

Contact hours Individual work: time
and assignments
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1. Spectroscopic devices. Distortion of
spectroscopic measurements. Aparatic function.
Means for elimination of data distrotion

2. Spectral data processing software packages.
Device manufacturers' software packages: OPUS,
Omnic, etc. and peculiarities of working with
them. Universal data processing packages: Origin,
Matlab.

3. Data formats. Problems of spectral data storage.
File formats and incompatibilities. ASCII data
format. Universal spectral data format JCAMP-
DX, its structure and data compression
capabilities.

4. One-dimensional Fourier transform. Spectrum
recording and analysis using Fourier transform.
Pros and cons. Fourier Transform spectrometer
"hardware function". Apodization functions and
their purpose. Phase correction. Use of Fourier
transform for filtering spectral noises and
interference signals.

5. Two-dimensional Fourier transform. Optical
representation  of  two-dimensional  Fourier
Transform. Usage of Fourier transform for analysis
and modification of images.

6. Principles of statistical data analysis.
Supervised and unsupervised statictical methods

7. Principle Component Analysis (PCA).
Mathematical foundations of PCA. Illustration of
the PCA method for a small number of variables.
Application of PCA to the analysis of complex
spectral data.

8. Cluster analysis. Principles of data clustering.
Methods of dividing data into clusters:
hierarchical, central, etc. Strictly and loosely
defined clusters. Application of clusters for data
analysis, examples from the analysis of spectra of
biological-medical samples.

9. Regression analysis. Partial least squares
regression

10. Two-dimensional correlation spectral analysis.
The idea and principles of 2D spectral analysis.
Application of 2D analysis to identify spectral
changes.

11. Imaging of spectral data. Spectral maps 4D
data arrays. Principles of tomography.

Total

16

32 48 92

Assessment strategy Weight Deadline

%

Assessment criteria

Seminar reports 50 study
semester

During the seminar, the results of independently performed
tasks are presented. Report is assessed according to the tasks
performed: quality and accuracy of the information provided
(5 points), presentation style and presentation (2 points),
answers to additional questions (3 points). A 10-point system
is used.

Examination 50 exam
sesion

5 theoretical and practical tasks. Each correctly answered
question is evaluated with 2 points, incorrectly with 0 points.
A final 10-point system is used.




Publishing house or

Author Publishing Title Issue of a periodical or
year volume of a publication; internet site
pages
Required reading
V. Sablinskas, 2014 Modernioji https://www.ff.vu.lt
J. Ceponkus. molekuliy /external/ft/files/ins
virpesing titutai/ChFI/Student
spektrometrija ams/Modernioji_m
olekuliy_virpesiné
spektrometrija.pdf
V. Balevicius. 2008 Skaitmeniné Vilnius, BMK
Optika
D. Navakauskas 2008 Skaitmeninis Vilnius, Technika
signaly
apdorojimas
taikant
MATLAB

Recommended re

ading




