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Areas of expertise

Numerical Analysis

-New methods and tools in Approximation Theory; Application of MATHEMATICA’s approximation subroutines; High
degree quadrature formulas; New algorithms for energy-minimizing curves and surfaces

Functional, Differential, and Integral Equations and Calculus of Variations

-Existence and representation of single-valued and multivalued solutions. Hyers-Ulam stability of equations in algebraic
and topological structures; Applications to the stability and perturbations of Dynamical Systems.

-Generalized equations of Euler-Lagrange and Euler-Gauss type used in the theory of 2D and 3D deformable models
Geometry

-Geometry of image formation in stereo vision, different camera models, calibration, systems of multiple lenses and
mirrors of a specific type; Manifold learning and pattern recognition

Operator theory and Special functions

-Multivalued operator theory, which is about the investigation of the fixed point properties of special multivalued operators;
Investigating the properties of special functions, Riemann zeta, Hurwitz zeta, and Polylogarithm functions

Modelling

-Ultrasound echocardiography; Computer-aided surgery (Prosthetic medicine); Dynamic image-based modelling
Nonlinear and Convex Analysis and Mathematical Programming/Optimization

-Equilibrium problems; Optimization; Variational inequalities; Numerical Optimization; Numerical Optimization

Team

Prof. Mircea lvan; Prof. loan Gavrea; Prof. loan Rasa; Prof. Alexandru loan Mitrea; Prof. Dorian Popa;

Prof. Daniela Rosca; Prof. loan Radu Peter; Prof. Alina Sintdmarian; Prof. Dalia Cimpean; Prof. Daniela Inoan;
Prof. Constantin-Cosmin Todea; Assoc. Prof. Adela Novac; Assoc. Prof. Mircea Dan Rus; Assoc. Prof. Ovidiu Furdui;
Assoc. Prof. Adrian Holhos; Assoc. Prof. Adela Capata; Assoc. Prof. Alina Ramona Baias; Assoc. Prof. Diana Otrocol;
Assist. Prof. Vicuta Neagos;

Representative projects

Cohmetblfg — “Cohomological Methods in the Study of Blocks and Characters of Finite Groups”, PN-1I-P1-1.1-
TE-2019-0745, (2020-2022)
DynAPSNeur, “Dynamics Analysis of Parallel Simulations of Biological Neural Microcircuits”, FP7 "Research
Infrastructures™ action (January 1 - December 30, 2013)

http://www.hp-see.eu/hp-see-pilot-call-awarded-applications
MoDef, “Modelling using advanced methods and techniques based on the theory of deformable surfaces with
applications in computer-assisted surgery and other modelling procedures of anatomic structures”, PNII
Partnership, http://dicomge.utcluj.ro/modef (2007-2010)
“Advanced Methods and Algorithms of Mathematics related to the Theory of Deformable Models, with
applications in image processing and medicine”, CNCSIS, (2006-2008)
“Denoising and compression of data on high-dimensional manifolds”, Deutsche Forschung Gemeinschaft, Bilateral
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cooperation Germania — Romania PL 170/14-1, Georg Austin University, Géttingen, (January 1 - December 31, 2011)
“Denoising and compression of spherical data”, Deutsche Forschung Gemeinschaft (2007 —2010),

DESPED, “Stereo Based Object Tracking and Pedestrian Recognition in Traffic and Environments”, Wolkswagen
AG, Germania (2006-2007) , (coord. professor Sergiu Nedevschi).

CRIOLAPSIM, “Laparoscopic Cryosurgical Treatment of the renal tumours individualized using simulations on
3D reconstructed model”, CEEX (2006-2008) director TUCN prof. eng. Sergiu Nedevschi (in cooperation with
“Institutul Clinic de Urologie si Transplant Renal” Cluj-Napoca
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The offer is addressed to the economic environment

Research & Development of original solutions for modeling dynamic 3D environments; Development of real-time
development | perception systems for structured or unstructured 3D environments, applied to drive assistance systems,
autonomous robots, space observation, or computer-assisted medical diagnosis.

Consulting Consulting, designing, and researching pattern recognition and machine learning for industrial and
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scientific fields.

Training Image processing basics: Image processing algorithms and techniques, pattern recognition, machine
learning, kernel methods with applications across different fields (computer vision, neuroscience,
medical, speech recognition); Numerical optimization algorithms, time-stepping schemes for rigid-body
systems with applications to robotics, autonomous navigation, and granular materials.
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