
Diffraction Centroids 
The objective of this program is to find the information of each diffraction from top part 

and bottom part of the frames after average and rotation. 
 

 
 
HOW TO USE 
The program using is separated into 3 phases : Input, Image processing, and Diffractions 

1. Input 
After the program started, you will see this window below.  

 
There are 2 types of input method, Files and Folder (Select by clicking the option on tab bar) 



 
1.1 Select File(s)​ : This option will let you select a file or multiple files to average 

manually. The GUI will be the same as image above. To select files, you have to click on 
Browse File(s) button. Then, the input file dialog will be popped up. You can select multiple file 
by using Ctrl or Shift key with clicking. After files has been selected, the program will display 
number of files and name of files you selected. 

 
1.2 Select a Folder (auto-grouping) ​: This option will let you select a folder and select 

number of frames to average, then , the program will group the images alphabetically 
automatically. First, You have to select a folder by clicking Browse button. After a folder 
selected, the program will display number of files in that folder. Then, you have to specify 
number of frames to average (Default : 5). The program will group the images alphabetically. 
For example, after a folder selected, you will see something like image below. At the Start 
Group drop down list, you will see start image name and end image name of each group. You 
can select a group to be the first group to process when START clicked 

  



After you selected the input files or a folder already, now you can fix the position ranges 
of diffraction peaks (distance from the center in pixel) if you know them before processing by 
checking “Fixed Peak Ranges”. This will be unchecked by default. For example, if I know that 
the image will have peaks at around 30, 54, 82, 107, I can add all ranges by specify start and 
end of each range and click Add like below. 

 
( You can remove the range by clicking on that row and click Remove ) 
Finally, click START button to go to the next phase, Image processing. 
 

2. Image processing 
After START clicked, you will that there are 3 tabs on the top : Image, Top Diffraction, and 
Bottom Diffraction. In this phase, we are talking about the first tab which is Image tab. This 
phase will let you see the rotated average image, center, and the integration area.  

 
There are  3 sections on the right. 

- Images : Names of image which are averaged 



- Display Options : If you want to see the integration area and its center, you can check 
“Display Integrate Area” in this section. You can specify min and max intensity, so you 
can see the image clear. Also, you can Zoom in by clicking the Zoom in button and 
select the zoom in area on the image. To zoom out, just simply click Zoom out button. 
(This won’t affect the calculation part) 

 
- Calculation Settings : You can select the rotation angle and integration area manually in 

case the program calculated them incorrectly.  
To select a new rotation angle, click “Set Rotation Angle”, then select a top diffraction 
and a corresponding bottom diffraction on the image. (You should zoom in the image 
before setting the rotation angle for the accuracy). This will manually set the rotation 
angle and its center, so please ensure that you pick the corresponding diffraction. 



 
To Select the Integration Area, click “Set Integration Area”, and select the area by 

clicking on the image. You will see that the start and end of the area will be vertical lines, so 
make sure that you rotate the image properly before selecting the integration area.  

 
 

3. Diffractions 
After the image processing phase has been done, the program will find the histogram from 
vertical projection in the integration area. Then, separate the histogram into 2 parts by its center. 
Those diffractions will be shown in Top and Bottom Diffraction Tabs respectively. 
 



In the diffraction tab, you will see the histogram, option menu at the bottom, and peaks 
information in the table on the right as below. 

 
(In this case there are 4 peaks because we specify fixed peak ranges before the image 
processed) 
For the option menu, there are 2 sections. 

- Display Options : You can zoom in, zoom out, or display information to the plot by 
checking options provided. (This won’t affect the calculation) 

 



- Calculation Settings: You can select peaks manually by clicking on Start Manual Peak 
Selection, and click Stop Manual Peak Selection when you finished the selection. 

 
You can also specify start and end convexhull points (for background subtraction) by 

clicking Start Start-End Convexhull Points. Then, select it on the plot. 
 

 
 

Results 
In the data folder, Diffraction Centroids will create a folder, summary. Inside the summary folder, 
you will see summary_m.csv if you select input files manually, and summary_fn.csv if you select 



a folder with n frames auto-grouping. In the summary file, it contains group number, filenames, 
integration area width and peak informations as below 

 


