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Algebraické a optimaliza¢ni metody ve strojovém
vnimani a robotice
Algebraic and Optimization Methods in Machine

Perception and Robotics

Algebraické metody a polynomidlni optimalizace hraji
vyznamnou roli pii feSeni dilezitych problémi v geometrii
pocitacového vidéni, zpracovani zvuku a v robotice. NaSim
cilem bude studium algebraickych a optimaliza¢nich metod pro
analyzu a feSeni uloh s kamerami, roboty, senzory zvuku,
abychom umoznili a podpofili pokro¢ilé aplikace inteligentnich
systétmli v mediciné a rehabilitaci. Budeme stavét na nasi
ptedchozi zkusenosti s nadvrhem a implementaci efektivnich
specializovanych postupii feSeni v kalibraci kamer a kinematice
robott, kterou budeme dale rozsitovat o teoretické studium a
praktické aplikace homotopické deformace pii feSeni tloh s
realnymi senzory a roboty. Budeme publikovat na konferencich
CVPR, ICCV, ECCV, ICRA, a ¢asopisech IICV, PAMI, IRR a
spolupracovat s CNRS Toulouse, INRIA, University of
Washington, University of California in Berkeley. Téma je
zvla§té vhodné pro studenty se zajmem o matematiku
aplikovanou na realné inzenyrské problémy. V ramci studia se
nabizi %5-1 ro¢ni staz na zahrani¢nim pracovisti.

Algebraic and polynomial optimization techniques proved very
useful in solving interesting problems in geometry of computer
vision, sound processing and robotics. We will aim at studying
algebraic methods for analysis and solving tasks with cameras,
robots, sound sensors to facilitate advanced applications of
intelligent systems in medical practice and rehabilitation. We will
build on our previous experience in designing efficient
specialized solvers for camera calibration and robot kinematics
computation and will extend it towards theoretical studies as well
as practical applications of homotopy continuation methods to
problems in real sensors and robots. We will publish in CVPR,
ICCV, ECCV, ICRA, in JCV, PAMI, IRR. We will collaborate
with  CNRS Toulouse, INRIA, University of Washington,
University of California in Berkeley. The topic is particularly
suitable for students with interest in applied mathematics but used
on real engineering problems. %-1 year stay abroad expected.
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