Results

In a nutshell / Semantic rigidity estimation

S | f Input frames " Dl e MPI-Sintel: Rank 1 on Clean, Rank 3 on Final.
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MR_'FIOW B 3D structure in MPI-Sintel: Pre-trained semantic segmentation does not work. ' Input images Estimated structure
Im ' iti CNN-based : L . ;
estimates the static parts op,fi';:,'i:ow rigidity Instead we re-train the CNN on ground truth rigidity segmentation.
[Menze et al, GCPR'15] estimation | | | 5
Optical Flow
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» Reasoning about the geometry allows: Initial flow Initial rigidity
- Better temporal integration | | T _ _ _ _ _ o
- Regularizing surfaces instead of the flow Motion estimation in the static scene N ;;u"t/i‘ ;ﬁages

» Top performance, especially in occluded regions. e SfM requires many frames, wide baselines <-> Optical Flow: only few frames and small baselines are available.

registration Instead of STM, we use Plane+Parallax [sawhney, Eccv'94; irani et al EcCV'98]
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Estimated flow Comparison to DiscreteFlow

Code is available:

https://github.com/jswulff/mrflow €
oo ' Fusion of
Inltlal StrUCture, semantic and
P+P params motion-based
rigidity (1) Compute a homography to register frames to a common plane. (2) Residual flow (=parallax) Visualization of parallax as optical flow SR o
i points to Epipole. T T ‘ —
Introduction Definition of Parallax: r N i Estimated structure
Natural scenes are mostly static and do not move Depth of point x Distance 2nd camera to plane  Focus of expansion b(t): Camera motion.
- Combined — Asingle number F
rigidity __ 1 ( - X) Pet. AN, Varies Estimated flow &= Comparison to DiscreteFlow
StrL!cture - - A(x): Structure. ’ ‘
merging and A value per pixel
= refinement Distance of x to plane Translation of 2nd camera in depth constanfin ’E)im e’
Sintel: 28% non-static KITTI: 15 % non-static N 5 stimated structure
o S | - . . , To improve results, especially in occlusions, we compute the structure in forwara
» : : C :
€ optical Tlow In static parts Is determine A and backward directions and merge both, followed by a variational refinement. |
by the depth and camera motion. Final structure, sty
| | - P+P params _
In static parts, the depth is constant in time. Merged Unlike methods that do not use geometry,
- structure MR-Flow yields top results on both benchmarks.

Moving surfaces correspond to objects, and recent

progress in semantic segmentation yield good object combination Parallax (bwd) Structure (bwd)
segmentation results.
Parallax (fwd) Structure (fwd) Futu re WOrk
Basic idea:
We split the scene into the static background gfj'cr:u'rfd Combine geometry with end-to-end learning,

and moving objects, and impose strong Stronger temporal consistency in segmentation.

constraints wherever appropriate. Higher-level reasoning (e.g. object support).

Final flow In moving regions, we use the results from DiscreteFlow.



