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L _ Experiments = Matching costs (NCC, MC-CNN)
Contributions Main Idea: If we knew the surface slants, we could replace fronto P . Improvements for slanted textureless surfaces:
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surface orientation priors to reduce such errors and adjust V(d, d’) to follow the discrete steps. SGM-GS - GT surface avgerr rank|avgerr rank|avgerr rank|avgerr rank
Advantages SGM-GP - GT surface, planar approximation NCC 189 5| 163 2| 162 2| 827 =4
g _ _ _ / _ / SGM-GNi1 — GT normals (fixed-z “strawman”) sain over som| 129 14% -
= minimal runtime overhead 2D Orientation Prior: VS (dpu dp) — V(dp + ]Pﬂ dp) 3D Prior (offset volume representation) MC-CNN 156 22 | 137 12| 135 18| 731 2
= easy to add to existing SGM implementation — SGM-EPv - Estimated overlapping planes gain over SGM| - 12% 13% 53%
| j SGM-GNv — GT normals (accurate version)
_ _ _ — SGM-MW - Manhattan-world prior % Disparity Error > 2.0  (F) % Error reduction over SGM  (F)
Semi-Global Stereo Matching (SGM): Review _— B g offset depends on ArtL B R T [ [ S e s B B
. . L . d — pixel location 20— o Pipes | somepi|| | Em—=———m
= Approximates 2D MRF using 1D optimization for 8 cardinal SRR o | Adirondack Motorcycle Teddy == semGs || | e
directions j_!_r . A || somen Plano L — =
o ] — {_1’ O’ _|_1} E 10 : SGm:EF;v Shelves &:,
E(D) =Y Cpldy) + > Vdy.dg) Fea P N oo — -
Y _E._.-_._.—._._H_....: ) Planol : : ! ! ! . '
P quEN X ] oy i il % 20 40 60 80 100 0 Playth F '
= First order smoothness; fronto-parallel bias 40 NS 07 P Motor Fee™ . | | = =
! f o - ayroom a0l INtage d Playt _ |
e 7 : : P — ' N | ] Recycl — ’ .
| 0 ifd= d! 3D Orientation Prior:  Vs(dp, d,) = V(dp + jp(dp), dy) | i || BE= .
Vid,d') = P if|ld—d|=1 E— T—TJ S o | Playrm E— | | p—— =
o iy / — ) _ e | _ Vintage : : : : : : — I
Py 1 d—d| > 2 | _I_Hf—r 0 20 40 60 80 100 0 20 40 60 80 100  Adirond EEESEE———— s e e —t——————
| | T H fr % Completeness % Completeness 0 5 10 15 20 25 30 35 40 45 0 10 20 30 40 50 60 70 80
’ F | F _I_I Oﬁset dep.ends on Adirondack Motorcycle ‘ N Playroom . - Vintage
e/ s /71 | plxel location and disparities error map disparities error map ~ disparities Sror map  disparities emarmap =
F o RN disparity ;; o B | e M
Disparity (Full) W N e
s Surface Normal Priors = o

: ~ EPi
Where do we get priors: = We derive the exact relationship between surface normals in scene

«  Matched features + triangulation coord.lnates anq dlsp.arlty s.urfac?e orlgntatlons | | —

. Matched features + plane fitting = Requires 3D orientation prior; disparity steps no longer aligned vertically GS

= Low-res matching + plane fitting Eﬁg

=  Semantic prediction | . w Summary

=  Manhattan-world assumptions = Extension of SGM; uses precomputed surface orientation priors ®= Soft constraint, doesn’t hurt performance; small overhead

= GT oracles N | %LLH H—’J:r » Huge performance gains for slanted untextured scenes = Explore predicting more accurate orientation priors in future.
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