
COMP6839Topicsin ComputerScience

Instructor: RobertAcar

Office hours: MJ 14:00-17:00,Monzón115.

Courseobjective: studyof methodsfor imageprocessingbasedon Partialdifferentialequations
andtheCalculusof variations.

Prerequisite: vectorcalculusandelementarydifferentialequations,basicskills in programming
in a high-levellanguage(suchasC++)or a scientificprogrammingenvironment(suchasMatlab),
somefamiliarity with analyticgeometryandnumericalmethods.Therelurks in thebackgroundof
thecoursemanyconceptsfrom partialdifferentialequations,andthe interplaybetweengeometry
andanalysis,but we will usuallycoverenoughgroundto gainat leasta cursoryunderstandingof
theideasandtoolsinvolved.

Topicscovered:

Mathematical preliminaries

Theheatequation:continuoussetting
Theheatequation:discretisationandapproximation
Elementsof calculusof variations
Elementsof functionspaces,notionsof convergence

Imagerestoration

Energymethods
PDE-basedmethods:smoothingPDEs
Smoothing-enhancingPDEs
Spaceof functionsof boundedvariation
EnhancingPDEs

Imagesegmentation

Mumford-Shahfunctional
Elementsof Differentialgeometry
Geodesicactivecontoursandlevel-setmethod

Other topics dependinguponinterest:

Imageclassificationmodels
Sequenceanalysis

Evaluation: homework,project.

Text: “Mathematical Problemsin Image Processing”,Gilles Aubert and Pierre Kornprobst,
Springer-Verlag2002.


