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INTRODUCTION PROCRUSTES ANALYSIS

Before any registration can be done, | need some data to work on. Accessing the information : : :
y regl : . : ) g the Once the correspondences are found and stored | need to find the transformation matrix which best
from the Kinect is the first step, using the libfreenect driver | acquire an RGB matrix and a depth : | < )
: e : : : : : : aligns the correspondences. Let P; be a point in one image that belongs to a correspondence.

matrix both 640x480 in dimension. The next step in the process of registration requires having

correspondences. | begin finding the correspondences by locating SIFT features in each of the L — Abu . . > v -

RGB images. A quick comparison between finger prints of all of the SIFT features gives me a set Pi iy Yi» < w T —NwH y P25+« Pn—1, @3\_

of potential correspondences. To narrow down the large collection of correspondences | use a If we then calculate the centroid of the correspondences and move it to the origin, the point cloud
filtering process which I'll elaborate on below. Once the correspondences have been located | will be translation invariant.

perform an implementation of Procrustes Analysis to align the correspondences and ultimately

the point clouds. o H_. = _ -
wHMM Pi wﬁm\E“_”Nle&wgqu.;'Nw_
§—1

m.HZHV“—.ZQ OOEMHVOZvaZOmm If we follow the same prodcedure with the corresponding points, let’s call Q, then both P and Q

will be centered at the origin, so the translation is done. All that remains is the rotation. If we

To begin finding the correspondences, | first locate SIFT features in the RGB images from post multiply P by Q transpose and take it’s singular value decomposition, the product of U and
each camera. Brute force matching is done between the finger prints for each SIFT feature V transpose yields the rotation matrix which minimizes the Euclidean distance between
which creates a set of potential correspondences. Using an initializer from the user, my correspondences.
program filters out the bad correspondences according to a set of criteria. The criteria are
based on information found by superimposing the images side by side. T
PQT =UxzvT R=UV

The Correspondence is Dismissed if Certain Criteria Are Met
1) If the magnitude of the slope of the line between two correspondences is a certain

y threshold above the average slope of all approved correspondences. 2@ Kinect Registration
| 2) If either SIFT feature in the match currently belongs to an approved correspondence.
) . ..m, 3) If the line segment connecting the macth is a certain threshold longer than the average
i — Above is the color (RGB) and color
e | .. g mapped depth image extraced di-
I i ! rectly from the Kinect. The black
_ u __ shadow in the depth image is due to

occlusion. In my reseach | hope to
minimize occlusion by viewing the
scene from multiple angles.
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The top image shows the remaining correspondences after A projection of the scene observed from two Kinects

my program filters out the bad matches. The bottom image
is the full collection of correspondences found.
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