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Overview
Display Technology is one of the fastest developing branches of technology. New types of applications appear frequently, especially in augmented and virtual reality technology. Also, the idea of glasses free 3-D television/display is not yet dead. That is why the understanding of different display technologies is of great importance. Recent explosive growth of digital imaging technology and advanced computing makes it possible to achieve completely new levels of showing visual content with new types of displays. 
The course includes laboratory practices, where different displays are measured, and their properties are analyzed. 
Learning outcomes
On successful completion of this course, students should have the skills and knowledge to:
· Understand and master basic knowledge, in 2D and 3D human vision; 
· Identify, formulate and solve practical problems in display technology; 
· Critically review and assess scientific literature in the field and apply theoretical knowledge to identify the novelty and practicality of new proposed display types.
Content 
· Introduction to Human Vision. Eye Structure. Color Vision. Spatial and Temporal Resolution. Motion and Temporal Response. Visual Acuity. Stereoscopy.
· Photometric and Radiometric Quantities and Conversion between them. (Spectral) Luminous Efficiency.
· Cathode Ray Tube (CRT) display. Historical Review and Principle of Operation.
· Projection Displays. Front and Back Projectors. Lamps for Light Valve Projection Systems. (Ansi) Lumens and Contrast. Key Optical Components for Projection Displays. Polarization Conversion System.
· Plasma Display Panel. Principle of Operation. Challenges with Luminous Efficiency.
· Liquid Crystal Displays (LCD). Liquid Crystal Types and Cell Thickness. Twisted Nematic (TN). Super Twisted Nematic (STN). Reflective TN and Freedericksz Cell. DAP,  HAN and IPS Cells. Enhancement of the Performance of the LC Cells. Backlights of the LC display. Polarization Recycling of LC display Backlight.
· Organic Light Emitting Diode (OLED) Displays and Polymer Light Emitting Diodes (PLED)
· Electronic Paper Technologies. Gyricon. Electrophoretic. Electrowetting. E-Ink Solutions. Electrofluidic. Color E-paper. Bistable LCD. Electrochromic Technology. Interferometric Modulator Technology. Photonic Crystal Technology. Flexible Electronic Paper Technology.
· 3-Displays. 3-D Sandwich and Lenticular System. Volumetric Displays. 3-D Cinema Theaters. IMAX, RealD, Dolby 3D, XPAND. Glasses free 3-D cinema.
· HUD-displays, Virtual Retinal Display. AR- and VR-displays.

Teaching methods 
· Lectures: 20 hours
· Homework: 20 hours
· Laboratory practices: 20 hours
Study materials
· Material delivered by the instructors.
· Projection Displays: Matthew S. Brenesholtz, Edward H. H Stupp, Wiley 2008.
· Liquid Crystal Displays: Fundamental Physics and Technology, Robert H. Chen, Wiley 2011
Assumed Knowledge
· Basic optics, electronics, and mathematics.
· Entry-level computer programming experience in Matlab.
· Previous knowledge of display technology will certainly be helpful but is not essential.
Evaluation criteria
· Written exam 50%
· Homework (self-guided study, presentations) 25%
· Laboratory practices 25 %


