This document serves as a preliminary guideline to perform camera correction for satellite (NITF) images 
using vxl/contrib/brl/ bbas/bwm/bwm_main
Created by: Isabel Restrepo. 
Please feel free and encouraged to modify and contribute!

Modifications: 

· 3-2-09: Added directions to obtain camera calibration from image correspondences using bundle adjustment. –Isabel Restrepo
Part 1: Camera correction for satellite (NITF) images:

1. Need to calibrate a site:  Camera calibration using 4 images should be ok.
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· Site Name: Anything

· Directory: Where you wish to keep the site

· Pyramid exe path: C:\Projects\vxl\build\contrib\brl\bseg\sbin\debug\generate_tiff_rset.exe

· Image path: Browse for NITF file and double click. Without double click the actual file name doesn’t get included in the path. 

· Select do pyramid if images are very large

2. Select correspondences: Right click on an image. In image display there are feature to zoom to fit and to change the range map view (color planes)

a. Select: Processes-> Start correspondence

b. Shift + left Click selects a correspondence (CTRL + middle scrolls) (CTRL +left zooms in) (CTRL + right zooms out)
c. Select: Processes -> Record Correspondences

d. Select: Processes -> Adjust Cameras

e. Select: Site -> Save site

Note: Camera correction doesn’t take place until the site has been saved. 

Sites are saved to the folder specified when the site was created, with different version numbers. To use the latest site, verify its created date.

Corrected cameras are created in the same folder where the original .RPB files reside. They are saved using the same name as the original camera and a “_vXXX.RPB” additional string.

3. Load remaining images: 

a. Edit site: The first step consists of turning 3 out of the 4 images from the site inactive. This can be performed either by modifying the xml file for the site or by selecting Site->Edit site.  The only thing that needs to be done at this point is replacing active by inactive.

b. Load an additional image: This can also be done in two different ways. First through Site->Edit Site, then browse for the desired image.

c. The other way is by selecting Site-> Load camera tableau. Load an image and its corresponding camera.
d. After the image has been loaded:

i. Select: Processes-> Start correspondence

ii. Shift + left Click selects a correspondence (CTRL + middle scrolls) (CTRL +left zooms in) (CTRL + right)

iii. Select: Processes -> Record Correspondences

iv. Right click on the image -> Registration -> Register to world point.

v. Save site

vi. To add the next image, it is possible to remove selected table from the Site menu, then repeat steps c and d.

Note: The fist way of loading images will create new folders within the site folders where the images are copied from the original path and the new camera will be saved there.

In the second way, no copies are made and the corrected cameras are located in the same folder as the original.
Part 2: Camera calibration from image correspondences using bundle adjustment

1. Create a video site: 
Site->Load Video Tableau. 
In the frame glob field type my_image_folder/*tif.  This will load all the .tif images in such folder as a video. I’m not sure if the path for the cameras is necessary.
2. Move along the video using left/right arrow keys

3. Correspondences: 
a. Start Correspondances :  Processes->Start Correspondances
b. Shift + left click puts an anchor

c. Press “a” to accept. 

d. Track the correspondence:  Select the correspondence, right click, Video Correspondance ->Track Selected. You can now go to the next frame using the arrow keys, and click on the correct place fro the giving correspondence. Be aware that when changing frames the view doesn’t get updated properly, so it is necessary to zoom in, out or any other action.
e. Once you are done, right click, stop tracking correspondence. You can now start tracking a new correspondence.
NOTE: You should save your site often. Use Site->save video site.
4. Bundle adjustment: 
Run bwm_corr_processor. In my case it was called like this:
bwm_corr_proc  C:\Data\object_recognition\phase1\objects\plant\sites\plant_site_v1788287.xml C:\Data\IKEA_challenge\calibration_olympus\intrinsic_matrix.txt 100.
This process take the name of the site with the correspondence, a text file with the intrinsic calibration matrix and dept, this is the how far away the camera is from the scene, the units of this will be the units of the 3-D world.
5. When the process is executed, it will generate cameras for each frame. There will be a file tem0.xml which will contain the correspondences and the 3D point corresponding to the correspondence.
6. It is worth noting that the cameras produced by this process are binary. If the site temp0.xml is loaded into bwm and (in correspondence mode), one will see the place of the were the 3D points project. BWM only supports binary camera streams for now. However, if you want to use the cameras for something else, you may want to modify the code and save the cameras either as perspective or projective.
