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• Depth estimation is an important problem in the fields of
3DTV, Virtual Reality and in Autonomous vehicles
• Conventional image processing algorithms don’t produce
satisfactory results for complex, real world scenes
• We explore the use of CNNs to tackle this problem
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• Inputs: 1 million matching & non-matching
image patches are fed into the network
• Output: Stereo matching cost, per pixel
• Training: The 1st layer is convolutional; all
remaining layers are fully connected
• Testing: All fully connected layers are
expressed as conv. layers so that the entire
test image can be processed at once
• Platform: Caffe w/ CuDNN GPU acceleration
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Support region (red) created by union of horizontal
crosses along the vertical cross. The cross length are
determined by intensity difference and length
constraints. This allows for context-based blurring

Holes in depth map are
filled with interpolation
using bidirectional matching
Regions where the right and
left depth map don’t agree
after occlusion interpolation
are filled by the median of
the closest good pixels in 16
directions

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

Experimental Results
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Major objects in the scenes like the road, signs, and cars are accurate in the disparity maps. The right and left edges are not as clean as the center of the
image due to the lack of redundant data. The CNN approach performs far better than the naïve plane-sweep approach.

