
How To: Panoramic Imaging  

By Shubham Gupta 

This manual will teach you how to use the Panoramic Imaging software.  

First, you should ensure your folder structure follows the below image. You should have one big 

folder (óPanoramicTestingô), in which you have your datasets, the óGloPanoToolkitô, Panoramicô 

and óRhythmDevelopmentô folders. In your data set folder, you should have a óGeometryô folder 

consisting of the óCalibrationô, óCubeô, and óHeartô folders. The óCalibrationô folder consists of the 

calibration files that is generated later, the óCubeô folder consists of images of a calibration cube 

from the 5 different cameras, and the óHeartô folder consists of the images of the heart from the 

rotation. In addition, you should have an óOpticalô folder with all your optical data. It is 

important to keep the same names to avoid errors later on. 

 

You will need to add the path to all the related files into the MATLAB path. To do so, click óSet 

Pathô in the Home tab. 

 

Next, click óAdd with Subfolderséô. Select the óPanoramicTestingô folder (or wherever you saved 

all the files to).  

 



FIT3 ï Camera Calibration  

FIT is a program used to calibrate the geometry camera. You will first need 5 images of the 

calibration cube from the 5 different cameras. If you have ó.gshô files, you can load them in 

RHTHYM  and get the images from there. Open órhythm.mô in the óRhythmDevelopmentô folder 

and click the green óRunô arrow in the óEditorô tab. You should see this screen. 

 

Click óSelect Directoryô and navigate to the folder with your  calibration  ó.gshô files. You should 

see the list of files in the window. 

 

Select one of the files, and click óLoadô. You should be able to see your image in the big window. 

 



In MATLAB, you will see that there is a ó.matô file with the same name as the file name you chose 

in the óCurrent Folderô view. If you canôt see the view, go to the óHOMEô tab, click óLayoutô, and 

then click óCurrent Folderô under óSHOWô. 

 

Double-click the ó.matô file, and you should see a óloadô command in the Command Window. 

Make sure you wait before the ó>>ô shows up before you continue. 

 

In the Command Window, type this command:  

a = real2rgb(bgimage,'gray');  imwrite(a, 'cubeA.tiff');  

This will save the image from the RHYTHM window in a ó.tiffô file (in this case called ócubeA.tiffô) 

in the same folder as the ó.matô file.  

 

Copy this file to the óGeometry/Cubeô folder, and do this for the other files as needed. 

Navigate to the óRhythmDevelopmentô folder and open óFIT3_shu.matô. Click the green óRunô 

arrow in the óEditorô tab. You should see this screen. 



 

First click óSelect Directoryô in the top left corner of the screen, and select the óGeometryô folder  

in your data folder. If you downloaded the sample data, it should be under 

óPanoramicTesting/2017_0113_Rabbitô.  

 

Press óSelect Folderô after selecting the folder. The Hardware Settings should now be unlocked. 

The Calibration Direction is usually counter -clockwise, unless you specifically set the direction 

to be clockwise while obtaining data. 

 

The Animal/ Calibration Block is selected based on the type of heart your data is. For the sample 

data, select óRabbit (1/4 inch)ô. 



 

The Calibration Type is the camera you wish to calibrate. There are 5 options, the 4 optical 

cameras A through D and the 1 geometry camera called óCubeô. 

 

After choosing the camera you want to calibrate, choose the Camera Type accordingly. For the 

geometry camera, choose óiDS_UI_3220CP-M-GL_with_f1.2ô. For optical cameras, choose 

óbrainvision_ultimaLô. 

 

After selecting your desired values for the Hardware Settings, click óLoad Imageô. Then select 

your image from the óGeometry/Cubeô folder.  

 

The white blank space should be populated with your selected image. The Thresholding and 

Skeletonization Tools should be enabled. 

The Cube Threshold removes any background not part of the cube. The óSplineô button allows 

you to trace out the shape and ignore anything outside the boundary. To use this, click óSplineô 

and place points on the corners of the cube. Make sure the tracing is closed, and double-click the 

region to remove anything outside. You can ensure the last point touches the first if you see a 

black circle as your cursor instead of the crosshair, or if you right -click. 



You can also drag the slider and have the computer remove the background, which may be less 

accurate. 

 

 

The Grid Threshold creates a mask over the image. Drag the slider until almost all the black 

lines are covered in red. 

 

For Connectivity under Skeletonization, choose ó8-connectedô. It is found to be better than ó4-

connectedô. Click óRunô to run the skeletonization. As it runs, ensure that there are no errors in 

the Command Window of Matlab. A dialog box will pop up and disappear when skeletonization 

is finished. 



 

 

You should now see the skeleton of the cube in red.  

 

The Junction Assignment Settings should be enabled now. You can put other numbers for the 

Neighborhood Kernel Size, or leave it at 9. 

 

The Junction Threshold puts points on the cube based on a computer algorithm. It will try to 

place them at the junctions, but is often inaccurate. You can drag the slider to start off, and then 

press óLockô to be able to manually add/remove points . 

 

The Clean-Up and Assignment Tools should now be enabled.  

You can add points by clicking the óAddô button and clicking the places on the image where you 

want to drop points. The button should turn green and the other buttons will become disabled. 

When finished adding, press óEnterô or óReturnô on the keyboard to untoggle.  

 

You can remove points by clicking the óRemoveô button and clicking the points on the image you 

wish to remove. The button should turn red, and other buttons will become disabled. When 

finished, press óEnterô or óReturnô on the keyboard to untoggle. 



 

Ensure that all junctions have a point placed on them. Press óAssignô to assign numbers to the 

junctions. If you are calibrating the geometry camera, this will assign numbers from 1 -64 

automatically, like such: 

 

If you are calibrating cameras with a partial view of the cube, the program will prompt you to 

enter the value for the bottom-right value and top-left value. Use the reference grid above when 

putting in the values.  

 

One the numbers are assigned, you can press óCalibrateô to calibrate the camera. The calibration 

file is saved to the óGeometry/Calibrationô folder. 


