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Hands-on Image and Video Analysis without Coding: From Acquisition to
Quantification
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Course Description:

This course is designed to provide participants with practical skills in image analysis,
focusing on the entire process from image acquisition to quantification. The course is
specifically designed for individuals without programming experience, offering hands-on
training using ImageJ software. ImageJ is a user-friendly tool widely utilized by the scientific
community, making it accessible and suitable for participants of all backgrounds.
Participants will learn various techniques and methodologies to effectively analyze and
extract meaningful information from digital images, enabling them to apply these skills in
their research or professional work.

Course Outline:

Week 1-3: Introduction to Imaging
e Introduction to Imaging: Scientific Applications and Challenges
¢ Imaging Optics, Resolution, Perspective, Optical Distortions, Signal and Noise

e Light Imaging Modalities from Micro- to Macro-scale

Weeks 4-5: Introduction to Image Analysis and ImageJ Software
e Digital Image Types

e Principles of image acquisition: sensors, optics, and other imaging modalities



e Time-lapse Imaging

Weeks 6-7: Methods of Digital Postprocessing

e Introduction to Imaged software
e Basic operations with images

e Correction of Optical Distortions

Weeks 8-9: Manual Quantification

e Regions of Interest (ROI), ROl Features

e Object Counting, Size Measurement, Features Comparison

Weeks 10-11: Advanced Image Processing Methods
e Segmentation (local threshold, decision trees)
e Kymographs
¢ Image Analysis Automatization, ImageJ Plugins

e 3D Images (voxels, projection)

Weeks 12-14: Project Presentations and Discussion
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