
CNT Counter Guide 
General Information 
This program requires Java. If you do not already have it installed on your 
computer, you can download it from java.com 
 
Carbon Nanotube Counter (CNT Counter) is a program that can count the density 
of Carbon Nanotubes in microscope scans. The program supports JPEG and TIFF 
images from both Scanning Electron Microscopes (SEMs) and Atomic Force 
Microscopes (AFMs). However, only one specific scale layout of each scan type is 
currently supported, and the scans must have a 100nm scale. 
 
When you first launch the program, you can select to use either the automatic 
counter or the manual counter. 
 
Automatic Counter 
The first thing you should do after launching the automatic counter is click the 
“Select Files Button” to open the file select window. Once you have selected the 
images you would like to count, you can check the “Save Marked Images” button 
if you would like to save a folder containing images with marks where the 
program believes there are tubes. You can also check the “Full SEM Scan” to scan 
every line of an SEM image and provide an additional output file for each image. 
Finally, you should click “Save Data” and select where you would like to save the 
output data to. This will be in a .csv format which is readable by Excel. The 
marked images will be saved in a folder next to the .csv file if you checked the 
box. 
 
The output for the SEM images counts three different rows of the image. The 
lines can be viewed on the marked images, and the density of each line can be 
seen in the .csv file. The graph on the bottom of the marked SEM images 
represents the middle row of the image. The red marks on the peaks represent 
where the program believes a tube is. The “spikier” this graph is, the more 
accurate the count will be. 
  



The output for the AFM images counts every row of the image and uses a median 
average as the density output. Since the entire image is counted, the .csv output 
file will contain the same value for each row of data. The marked images 
represent where the program thinks lines are for 3 lines, but it still averages out 
the entire image. 
 
If you select “Full SEM Scan”, the scans will take much longer for each image. 
After you click “Save Data”, the program will appear to freeze. After some time, 
you should see the “Done!” message indicating that the data has been saved. 
 

Manual Counter 

You should first select the files you would like to count just like you would in the 
automatic counter. Then, click “Continue”. 
 
When the image appears, click where you would like create a row to count tubes. 
Then, click on successive tubes in the row. You do not have to count every tube 
across the entire image; the program will give an accurate count if you count 
every tube between the leftmost and rightmost ones you select. You can undo 
drawing tubes by pressing backspace. If you would like to count additional rows 
on the image, just click the “New Row” button. However, you must have at least 2 
tubes counted per row. When you are done but have more images to count, click 
“Next Image”. If this is the last image, click “Continue”. 
 
Finally, you can save your results to a .csv file like you would with the automatic 
counter. 
 
File Select 
When you open the file select window, the navigation icons will likely be the 
wrong size and out of position, which is normal. Java’s file viewer does not have 
size modification options for these elements, so they are out of scale for certain 
screen sizes. It is recommended to navigate by using the dropdown bar at the top 
of the window to go backwards in the file system and by clicking on folders to go 
deeper. 
  



You can select multiple images in a few different ways. First, you can Ctrl-click on 
each individual image you would like to count. You can also select an image 
normally and Shift-click another to select all images between the two. Finally, you 
can press Ctrl-A to select all images in the current folder. 


