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Motivation Graph Cut algorithm

Given two stereo images of a scene, it is possible to recover a 3D understanding of
the scene. This process is useful in applications like robotics, where depth sensors
may be expensive but a pair of cameras is relatively cheap.

Configuration f

In order to construct depth maps from stereo images, we need to first solve the stereo Initialize f

correspondence problem. This project used a graph cut based algorithm[1] and Left:
performed evaluation against baseline using normalized cross correlation (NCC). We
used a stereo image dataset from Middlebury College to benchmark performance|2].
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Right:

Zf = disparity

Source:[3]

source

Objective: Minimize the
following energy function within
alpha-expansion of f

E(f) = Edata(f) + Eocc(f) + Esmootn(f)

e

Solution: Reduce to finding a
min-cut on a constructed graph
with disparity alpha

Find min cut

Future Work Experimental Results

1. Explore other approaches such as dynamic programming[4] to solve the
correspondence problem that could get applied in mobile/embedded environments.

2. Investigate performance optimizations such as LogCut[5], which only has
logarithmic complexity with respect to the number of disparity labels.
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The graph cut based algorithm outperformed the NCC algorithm on
a wide variety of metrics, but at the cost of a significantly longer
runtime.

Algorithm  Runtime (s) Bias (px) RMSE (px) Correlation R? Fq
NCC 21 1.89 10.6 0.76 0.48 0.45
Graph Cut 339 -0.02 3.8 0.96 0.92 0.65




