Instituto Universitario de Investigacion

en Ingenieria de Aragon
Universidad Zaragoza

NON-RIGID MONOCULAR SLAM

Agudo A.', Moreno-Noguer F.2, Calvo B.!, Montiel ]. M. M. nstitut de Robatica
'I3A-Universidad de Zaragoza, “Institut de Robotica i Informatica Industrial (CSIC-UPC) i Informatica Industrial

H{aagudo, bcalvo, josemari}@unizar.es, *{fmoreno}@iri.upc.edu

OUR APPROACH

Synthetic Elastic Plate Face Silicone Cloth Bending Paper Laparoscopy

ABSTRACT

Navier’s equations modeling linear
elastic solid deformations are em-

bedded within an Extended Kalman
Filter (EKF) to compute a sequen-
tial Bayesian estimate for non-rigid
monocular Simultaneous Localization

And Mapping (SLAM). The scene
is represented as a Finite Element
Method elastic thin-plate solid, where
the discretization nodes are the sparse
set of scene points salient in the image.
It is assumed a set of Gaussian nor-
malized forces acting on solid nodes to
ause incremental scene deformation

e EKF estimation processing every e Feature extraction and data asso-
single frame in an online manner ciation is embedded within EKF
prediction-update loop

CONTRIBUTIONS

Recovering simultaneously non-rigid
3D objects and camera trajectory:

e Non-rigid scene is modeled using
elastic triangular finite elements

e Smoothness priors to camera mo-

e Only normalized forces need to be tion and non-rigid deformation
e Sequential method at 30 Hz tuned: account for material prop-
e No prior data association erties + external forces. The tun- e Sequential solution in real-time at
e Full-perspective camera ing does not need to be accurate 30 fps for small maps, O (n*)
e Dealing with isometric and elas-

tic scene deformations

EXPERIMENTAL RESULTS

FUTURE WORK Elastic Synthetic Sequence Laparoscopy Sequence

Frame 650

Frame 50 Frame 950

e Exploit biomechanical priors

e Textureless materials: extend to
shading and silhouettes

e Exhaustive validation in medial
imaging
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