
•Depthestimationisan important problemin the fieldsof
3DTV,VirtualRealityandin Autonomousvehicles

•ConventionalimageprocessingalgorithmsŘƻƴΩǘproduce
satisfactoryresultsfor complex,realworld scenes

•Weexplorethe useof CNNsto tacklethis problem
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Motivation Postprocessing [1, 4]

Experimental Results
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Major objectsin the sceneslike the road,signs,andcarsareaccuratein the disparitymaps. Theright andleft edgesarenot ascleanasthe centerof the
imagedueto the lackof redundantdata. TheCNNapproachperformsfar better than the naïveplane-sweepapproach.

9x9 patches 
from left and 
right images

Supportregion (red) createdby union of horizontal
crossesalongthe verticalcross. Thecrosslengthare
determined by intensity difference and length
constraints. Thisallowsfor context-basedblurring

Regionsoccludedin the
left image (blue) are
filled in with data from
the right (red)

Cross-Based Cost Aggregation Occlusion Interpolation
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Holes in depth map are
filled with interpolation
usingbidirectionalmatching

Regionswhere the right and
left depth map ŘƻƴΩǘagree
after occlusioninterpolation
are filled by the median of
the closestgoodpixelsin 16
directions
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Convolutional Neural Network

L1 Filters

• Inputs: 1 million matching& non-matching
imagepatchesarefed into the network

•Output: Stereomatchingcost,per pixel
•Training: The 1st layer is convolutional; all

remaininglayersarefully connected
•Testing: All fully connected layers are

expressedas conv. layersso that the entire
test imagecanbeprocessedat once

•Platform: Caffew/ CuDNNGPUacceleration

[3] Kim et al. "Dynamic3d scenereconstruction
in outdoor environments." In Proc. IEEESymp. on
3DDataProcessingandVisualization. 2010.
[4] ¿ōƻƴǘŀǊet. al. "Computing the stereo
matching cost with a convolutional neural
network." arXivpreprintarXiv:1409.4326(2014).


