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Course name
Image processing and analysis [N1MiBM2>PiAQO]

Course

Field of study Year/Semester
Mechanical Engineering 4/7

Area of study (specialization) Profile of study

- general academic
Level of study Course offered in
first-cycle Polish

Form of study Requirements
part-time elective

Number of hours

Lecture Laboratory classes Other
8 8 0
Tutorials Projects/seminars

0 0

Number of credit points

2,00

Coordinators Lecturers
Prerequisites

Basic knowledge about technical metrology, optical measurement systems, mathematical analysis and
statistics, basic of image processing.

Course objective

Getting to know about modern methods of image processing and analysis. Acquiring knowledge about
mathematical methods for measurement results analysis, data processing algorithms, and processing

techniques of images obtained by optical measurement systems. Getting to know about free software

environment for image processing - R.

Course-related learning outcomes

Knowledge:

A student can:

describe optical measurement signals,

describe tools for image analysis,

prepare an algorithm for image processing and analysis.

Skills:
A student can:



choose the right mathematical tool for image processing and analysis,
roughly prepare an optical measurement data analysis procedure,
elaborate and analyse images,

describe data analysis error sources and reduce their influence.

Social competences:
A student can collaborate in a group.
A student knows the role of image processing and analysis in modern science and technology.

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:

Summative assessment:
Lectures: final course test, written (4 open questions)
Laboratory: written/oral answer + lab reports; passing rules: positive assessments for all lab exercises.

Programme content

Lectures:

. Optical measurement systems - an introduction.

. Mathematical aspects of image processing.

. Languages and programs for optical data processing.

. Basis of R environment for image analysis.

. Methods of image filtering.

. Methods of image processing and analysis.

. Optical signals in holography and interferometry.

. Examples of image processing and analysis in R.

. Examples of image processing and analysis in various fields of science and technology.
Laboratory:

Lab exercises:

1. Principles of optical data importing to an analysis setup.

2. Algorithms preparation for imported image evaluation.

3. Processing and analysis of holographic images in microscopy.

4. Processing and analysis of interferometric images for surface texture measurements.
5. Processing and analysis of images in optical hardness Brinnel tests.

6. Development of methods for data presentation and reporting.
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Course topics
none

Teaching methods

Lectures: oral presentation with illustrated examples on a blackboard, discussions and tasks analysis.
Laboratory: practical exercises, teamwork, tasks solving, discussions
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Breakdown of average student's workload

tutorials, preparation for tests/exam, project preparation)

Hours ECTS
Total workload 50 2,00
Classes requiring direct contact with the teacher 16 0,50
Student's own work (literature studies, preparation for laboratory classes/ | 34 1,50




