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Depthmap generation

B O A » GPU-accelerated multiview planesweep [2]
Live camera stream Online 3D reconstruction » Normalized cross-correlation - well-textured scene required

» Realtime camera tracking » Resulting dethmaps: noisy and inomplete

» Quasi-dense depthmaps '
» Robust iterative fusion
» Volumetric representation via truncated signed distance

function:

u: Q—[-1,1, QCR’
» Surface is the zero-level set of u
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» Real 3D geometry, i.e. topologically unconstrained . e i il IR
PTAM realtime tracking Keyframe selection Depthmap
Robust depthmap fusion Signed distance fields
» Method similar to [3] » Convert depthmaps to signed distance fields fx
N » Histogram compression allows to store arbitrary number of
min / IVu| 4+ A Z / h(x, i)|u(x) — d;|dx distance fields with constant memory footprint
u Q . Q
=1 K N
h(x, i) ... Histogram count of bin i at voxel x Z /Q lu(x) — fi(x)| dx = Z /Q h(x, i)|u(x) — d;| dx
di ...... Distance for histogram bin i k=1 =1
fk(x) ... Signed distance field over voxel-grid on

» Convex energy: no initialization needed, guaranteed to find global minimum
» Minimization with first order prima-dual algorithm of Chambolle & Pock [4]

» Fully automatic pipeline, no user input required

K ... Number of signed distance fields
N ... Number of histogram bins, N < K
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» GPU-accelerated raycaster to render
ISo-levels of u

» Texture information: Project surface 3D
points into nearest keyframes, compute
median of grayvalues
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