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Abstract

This document presents a GUI application to manually select corresponding points in two data sets. The
data sets can each be either an image or a point cloud. If both data sets are images, the functionality is
equivalent to Matlab’s ’cpselect’ function. There are many uses of selecting correspondences. If both
data sets are images, the correspondences can be used to compute the fundamental matrix, or to perform
registration. If both data sets are point clouds, the correspondences can be used to compute a landmark
transformation. If one data set is an image and the other is a point cloud, the camera matrix relating the
two can be computed.
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1 Introduction

This document presents a GUI application to manually select corresponding points in two data sets. The data
sets can each be either an image or a point cloud. If both data sets are images, the functionality is equivalent
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to Matlab’s ’cpselect’ function. There are many uses of selecting correspondences. If both data sets are
images, the correspondences can be used to compute the fundamental matrix, or to perform registration. If
both data sets are point clouds, the correspondences can be used to compute a landmark transformation. If
one data set is an image and the other is a point cloud, the camera matrix relating the two can be computed.

2 GUI

The GUI is divided into a left pane and a right pane. Either type of data set (image or point cloud) can be
loaded in either pane. Figure 1 shows the GUI with an image loaded in the left pane and a point cloud loaded
in the right pane.

Figure 1: Screenshot of the GUI

There is a toolbar for each pane with all of the possible actions that can be taken (load an image, load a
point cloud, save correspondences, and load correspondences). These actions are also available from the file
menu corresponding to each pane.

3 Correspondence Selection

The correspondence selection is slightly different in images and point clouds.

3.1 Image Correspondence Selection

The interaction in image mode is done using a vtkInteractorStyleImage. Therefore, the controls are:
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3.1 Image Correspondence Selection 3

• Hold the right mouse button and drag to zoom in and out.

• Hold the middle mouse button and drag to pan the image.

Correspondences are then selected using the left mouse button.

Both a vtkCaptionActor2D and a red sphere are drawn to indicate the position of the correspondence. When
zoomed out, the vtkCaptionActor2D indicates the general position of the point, as shown in Figure 2.

Figure 2: Screenshot of a zoomed out view of image correspondences

When zoomed in, the sphere indicates the exact position of the point, as shown in Figure 3. The sphere has
radius 0.5, so it is the size of one pixel.
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3.2 Point Cloud Correspondence Selection 4

Figure 3: Screenshot of a zoomed in view of image correspondences

3.2 Point Cloud Correspondence Selection

The interaction in point cloud mode is done using a vtkInteractorStyleTrackballCamera. Therefore, the
controls are:

• Hold the left mouse button and drag to rotate the scene.

• Hold the right mouse button and drag to zoom in and out. Hold the middle mouse button and drag to
pan the scene.

• If you need to zoom in farther, hold shift while left clicking a point to change the camera’s focal point
to that point. You can reset the focal point by pressing ’r’.

Correspondence selection is performed by holding control (CTRL) and clicking the left mouse button.

Both a vtkFollower with vtkVectorText and a red sphere are drawn to indicate the position of the corre-
spondence. When zoomed out, the sphere indicates the general position of the point, as shown in Figure
4.
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3.2 Point Cloud Correspondence Selection 5

Figure 4: Screenshot of a zoomed out view of point cloud correspondences

When zoomed in, the text indicates the number of the point, as shown in Figure 5. The sphere has the radius
of the average distance between points in the data set in an attempt to always make the sphere useful and
unintrusive, no matter the scale of the data set.

Figure 5: Screenshot of a zoomed in view of point cloud correspondences
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In the example you will notice that the point cloud is pseudo-colored. In this application, we are finding
correspondences between an image and a LiDAR scan which will be used to compute the projection matrix
between the data sets so that we can re-color the LiDAR points with the image colors. The pseudo-coloring
of the points encodes their return intensity, which makes it possible to differentiate different materials,
making it much easier to identify and select appropriate correspondences. If the points were all colored with
the same color, it is very hard to identify such correspondences.

4 Saving and Loading Correspondences

We use a simple plain text format for saving and loading correspondences. Each correspondence is written
to a line of a text file, with its coordinates space-delimited. An example image correspondence file with 4
correspondences looks like this:

1433 729
1716 733
1434 1023
1712 1031

while a point cloud correspondence file is similar but with a 3rd coordinate:

-0.279922 15.4904 0.122696
0.45491 15.2637 0.162918
0.582443 15.6512 0.170822
-0.253708 15.5121 -0.662094

Once correspondences are selected, they can be saved using the “Save points” button on the corresponding
pane’s toolbar, or the “Save points” file menu option from the corresponding pane’s file menu.

When correspondences are loaded from a file, they are added to the pane exactly as if the user had selected
them during this session.
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