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ABSTRACT

The Stereo vision using belief propagation algorithm that has been studied recently yields good
performance in disparity extraction. In this paper, BP algorithm is proved theoretically to high precision for a
stereo matching algorithm. We derive disparity map from stereo image by using Belief Propagation (BP)
algorithm and area-based matching algorithm. Two algorithms are compared using stereo images provided by
Middlebury web site. Disparity map error rate decreased from 52.3% to 2.3%.
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Algorihm 1: BP algorithm for Stereo matching
- Two rectified gray-level pictures, the left side
vision G and the right side vision G’

- Distance of passing message in advance, L

- Iteration for message updating, T

- Result: Disparity graph D

fori [JL 1 to 0 do

if not in the top level then
Get message from the upper level message

layers;
else
‘ Initialize top level message layer to 0
end
for t JOto T 1 do
fory [J1toh 1 do

for x [J(y + t) mod 2 to w 1 do
Update upward-message of node(x, y)
Update downward-message of node(x, y)
Update leftward-message of node(x, y)
Update rightward-message of node(x, y)

x=x+2
end
end
end
end
fory [J1toh 1 do

for x [J1 tow 1 do
Accumulate messages delivered by adjacent
nodes and compute the disparity, D(x,y);
end
end
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