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Course card

	Course title
	Visual Perception


	Semester (winter/summer)
	winter
	 ECTS
	2


	Lecturer(s)
	Prof. dr hab. Irena Jankowska-Sumara
	


	Department
	Institute of Art & Design
	


Course objectives (learning outcomes)

	The aim of the course is to introduce students to the fundamental issues of color theory and explore questions such as whether the terms "hue" and "color" mean the same thing, how color perception works, and how we differentiate between colors.

Color theory is an interdisciplinary field that examines the formation of color impressions in humans, as well as the theoretical and practical aspects of external factors influencing this process. Color vision is a subjective psychological experience that takes place in the human brain.

The course covers the fundamental physics of light and color as a specific range of electromagnetic radiation, which reaches the observer through emission or reflection, usually as a mixture of waves of different frequencies. It also introduces the basics of optics and the construction of essential optical instruments.


Prerequisites

	Knowledge
	Basic knowledge of optics acquired in high school within the scope of natural sciences

	Skills
	Ability to perform simple mathematical transformations at the high school level.

	Courses completed
	


	Course organization

	Form of classes
	W (Lecture)
	Group type

	
	
	A (large group)
	
	K (small group) 
	
	L (Lab)
	
	S (Seminar)
	
	P (Project) 
	
	E (Exam)  
	

	Contact hours
	
	
	
	30
	
	
	


Teaching methods:

	Classes are conducted in the form of lectures, supplemented with practical exercises, demonstrations, and laboratory work. Students are required to submit short reports on completed laboratory exercises, participate in group discussions, and take a final test.


Assessment methods:

	
	E – learning
	Didactic games
	Classes in schools
	Field classes
	Laboratory tasks
	Individual project
	Group project
	Discussion participation
	Student’s presentation
	Written assignment (essay)
	Oral exam
	Written exam
	Other

	
	
	
	
	
	X
	
	
	X
	X
	
	
	X
	


	Assessment criteria
	 Exam in the form of a test.
Attendance and participation in discussions.
Completion of exercises during laboratory classes.


Course content 

List of Topics:

1. Light as a Source of Color
· The electromagnetic spectrum.

· The physical concept of color.

· The relationship between the light spectrum and the color perception it induces.

2. Qualitative and Quantitative Definition of Color
· Color mixing (additive and subtractive).

· Complementary colors.

· Color saturation.

3. Physiology of Color Perception
· Processes of color vision.

· Color sensitivity of the human eye.

· Visibility curves and spectral sensitivity curves of the eye.

· Color vision deficiencies.

4. Physical Origins of Colors in Nature
· The relationship between colors and optical phenomena such as absorption, refraction at the boundary of two media, selective reflection, scattering, interference, and diffraction.

5. Basic Optical Elements
· Lenses, mirrors, prisms, diffraction gratings.

· Lens aberrations.

6. Basic Photometric Quantities
· Energy and light-related quantities and their units:

· Luminous intensity (Cd),

· Energy flux (W),

· Directional radiation intensity (W/sr),

· Luminous flux (lm),

· Illuminance (lx).

· The relative spectral efficiency curve.

7. Modern Image Recording Mechanisms
· The mechanism of image formation on a CCD sensor.

8. Methods for Describing and Evaluating Color
· RGB model.

CMY or CMYK model.

Compulsory reading

	1. Joanna Zabawa-Krzypkowska • Krzysztof Groń, Psychofizjologia widzenie, wybrane zagadnienia. Politechnika Śląska w Gliwicach Wydział Architektury Katedra Sztuk Pięknych i Projektowych, Gliwice 2017

2. Henryk Szydłowski, Pracownia Fizyczna, PWN Warszawa 1973


Recommended reading
1. Szczepan Szczeniowski Fizyka doświadczalna cz.4 Optyka, Państwowe Wydawnictwo Naukowe (1952-1983), Pań. Wyd. Naukowe (1980) Państwowy Instytut Wydawniczy (1980), Państ. Wydaw. Naukowe (1963-1980)
Paul G.Hewitt - Fizyka wokół nas PWN 2001
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