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III. Course objectives
Learning the main methods in image representation and processing.

IV. Course contents
1. Physical quantities representing in an image and physical phenomenons involved in the aquisition process.
2. Colors: physical fundamentals and representation systems (SPD, XYZ, Yxy, L*a*b*).
3. Image representations: pixel maps, geometrical representations, transforms (Fourier, wavelets). Issues regarding discrete domain (aliasing problems) and discrete valued images. Multiresolution representations.
4. Simple linear operations: translation, rotation, scaling; convolution: low-pas, high-pass, mid-pass filters.
5. Non-linear operations: contrast changes; morphological operations: erosion, dilatation, opening, closure, median filter, hit-or-miss, skeleton.
6. Image restauration: degradation model, Wiener filter.
7. Image analysis: edge and feature detection, image segmentation.
8. Compression methods.


V. Bibliography
1. Aurel Vlaicu, Prelucrarea digitală a imaginilor, Ed. Albastră, 1997
2. Rafael C. Gonzalez, Richard E. Woods, Digital Image Processing, Addison-Wesley, 1992.


VI. Thematic of didactic activities per weeks
Lectures:
	(week 1) Physical quantities and phenomenons involved in image aquisition.

Colors: physical fundamentals and representations: SPD, XYZ, L*a*b*.
(weeks 2-3) Grayscale images: continuous or discrete domain, continuous or discrete values. Fourier series and Fourier transform, sampling, aliasing, Shannon-Nyquist sampling theorem. 2D Fourier transform, Fourier series, DFT.
(weeks 3-4) Linear operations - space and frequency domain perspectives: translation, rotation, scaling, convolution. Smoothing (low-pass) and sharpening (high- or mid-pass).
(weeks 5-7) Morphological and other non-linear operations: Hystogram equalization, erosion, dilatation, opening, closure, median filter, hit-or-miss, medial axis transform (skeleton). Monotone morphological operations and operations that are invariant to contrast change.
(weeks 7-8) Image restoration: inverse filter, Wiener filter.
(weeks 8-9) Wavelets transforms and multiresolution analysis.
(weeks 10-11) Image analysis techniques: edge detection (laplacian 0-crossing, Canny edge detector), contour detection (active contours), other feature detectors; image segmentation.
(weeks 11-12) Image compression techniques.
Lab works:
L1. Accustomizing with an image processing library (ImageMagick++ or other, at student's choice).
L2-L3. Naïve rotation or scaling, for noticing aliasing effects. DFT analysis of images.
L4-L5. Linear operations.
L6. Morphological operations.
L7-L8. Image restoration.
L9. Wavelet transforms.
L10-L11. Image compression or image analysis.
L12. Project presentation.


VII. Didactic methods used


VIII. Assessment
The students will have a project, plus some auxiliary lab themes. Final grade is: 25% lab activity and 75% the project (final presentation).
See also: http://www.cs.ubbcluj.ro/~rlupsa/edu/imgproc/requirements.htm

IX. Additional references
http://www.cs.ubbcluj.ro/~rlupsa/edu/imgproc/
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