
Creating a Mask in ENVI 
 

When mapping particles or materials of interest you may only want to see them and find their 
distribution within a certain area, like a cell or area of interest. This can be accomplished by creating 
ǿƘŀǘΩǎ ŎŀƭƭŜŘ ŀ άaŀǎƪέ ƛƴ 9b±LΦ 
 
In the example below we are going to only find gold nanoparticles within the area of a cell even though 
there are obviously particles outside the cell. What we will do is create a mask that will only show the 
cell and ignore the areas outside of the cell. Then we will use Spectral Angle Mapper to identify particles 
only within the masked area. 
 
Here is the scan we will work with: 

 
 
 
  



When we are done the mask we created will look like this along with the identified/mapped pixels: 

 
 
 
 

The Steps to create this mask are as follows: 
 

1. Start building the mask by first drawing a region of interest around the cell. Do this by right clicking 
ŀƴȅǿƘŜǊŜ ƛƴ ǘƘŜ ƛƳŀƎŜ ŀƴŘ ǎŜƭŜŎǘ ǘƘŜ άwhL ¢ƻƻƭέΦ 

 
  



2. With the ROI tool open left click on the mouse and hold while you draw an area around the cells border.  

 
 
 

3. When you have completed drawing around the cells border release the left click button on the mouse and 
double right click the mouse button. This will fill in the ROI you have drawn. 

 
  



 
4. bƻǿ ȅƻǳ ǿƛƭƭ ǎŀǾŜ ǘƘƛǎ whL ōȅ ŎƭƛŎƪƛƴƎ ƻƴ άCƛƭŜέ ŀƴŘ ǘƘŜƴ ά{ŀǾŜ whLǎΧέ ƛƴ ǘƘŜ άROI Toolέ ƳŜƴǳ window. 

 
 
 

5. Then highlight the RŜƎƛƻƴ ȅƻǳ ƘŀǾŜ ŘǊŀǿƴ ŀƴŘ ƴŀƳŜ ƛǘ ƛƴ ǘƘŜ ά{ŀǾŜ whLǎ ǘƻ CƛƭŜέ ŘƛŀƭƻƎΦ /ƭƛŎƪ ά/ƘƻƻǎŜέ 
button to designate where you would like this ROI to be saved.  Then select the άhYέ ōǳǘǘƻƴ ǘƻ ǎŀǾŜ ƛǘΦ 

 
  



6. Now we will create the Mask from the ROI you have just created.  In the main image window tool bar 
select ά¢ƻƻƭǎέ ŀƴŘ then ǎŜƭŜŎǘ ά.ǳƛƭŘ aŀǎƪέΦ 

 
 
 

7. ¢ƘŜ άaŀǎƪ 5ŜŦƛƴƛǘƛƻƴǎέ ŘƛŀƭƻƎǳŜ ǿƛƴŘƻǿ ǿƛƭƭ ƻǇŜƴΦ Lƴ ǘƘƛǎ ǿƛƴŘƻǿ ǎŜƭŜŎǘ άhǇǘƛƻƴǎέ ŀƴŘ ǘƘŜƴ άLƳǇƻǊǘ 
whLǎΧέΦ 

 
 
 

  



8. TƘŜ άaŀǎƪ 5ŜŦƛƴƛǘƛƻƴ LƴǇǳǘ whLǎέ ŘƛŀƭƻƎǳŜ ǿƛƴŘƻǿ ǿƛƭƭ ƻǇŜƴΦ Here you can either select the ROI you have 
Ƨǳǎǘ ŘǊŀǿƴ ōŜŎŀǳǎŜ ƛǘ ƛǎ ǎǘƛƭƭ ǘŜŎƘƴƛŎŀƭƭȅ ƻǇŜƴΣ ƻǊ ȅƻǳ Ŏŀƴ ŎƭƛŎƪ ǘƘŜ άhǇŜƴ whL ŦƛƭŜΦΦέ ōǳǘǘƻƴ ŀƴŘ ƴŀǾƛƎŀǘŜ ǘƻ 
whL ȅƻǳ ƘŀǾŜ ǎŀǾŜŘκƴŀƳŜŘ ŜŀǊƭƛŜǊ ƛƴ {ǘŜǇ рΦ /ƭƛŎƪ άhYέΦ 
 

 
 
 

9. !ŦǘŜǊ ŎƭƛŎƪƛƴƎ άhYέ you will name your mask, choose where to save the ŦƛƭŜ ŀƴŘ ŎƭƛŎƪ ǘƘŜ ά!ǇǇƭȅέ ōǳǘǘƻƴΦ 
Then the mask will show up in your available bands list. 

 
 



 
 
 
 

10. The next step will be to actually run your Spectral Angle Mapper (SAM) routine. In the main ENVI Tool bar 
Ǝƻ ǘƻ ά{ǇŜŎǘǊŀƭέ ŀƴŘ ǘƘŜ άaŀǇǇƛƴƎ aŜǘƘƻŘǎέ ŀƴŘ ŎƘƻƻǎŜ ά{ǇŜŎǘǊŀƭ !ƴƎƭŜ aŀǇǇŜǊέ.  Instructions on using 
the Spectral Angle Mapper can be found in Chapter 5-Part 2 of our CytoViva User Manual. 

 
 
 
  



11. ²ƘŜƴ ǘƘŜ ά/ƭŀǎǎƛŦƛŎŀǘƛƻƴ LƴǇǳǘ CƛƭŜέ ŘƛŀƭƻƎ ƻǇŜƴǎ ȅƻǳ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ŦƛƭŜ ȅƻǳ ǿill run SAM on. In this case 
ƻǳǊ ŦƛƭŜ ƛǎ ŎŀƭƭŜŘ ά!ǳƴǇ-cell-60x-мέΦ ¸ƻǳ ǿƛƭƭ ŀƭǎƻ ƴƻǘƛŎŜ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ŘƛŀƭƻƎǳŜ ǿƛƴŘƻǿ ǘƘŜǊŜ ƛǎ ŀ 
ōǳǘǘƻƴ ŎŀƭƭŜŘ ά{ŜƭŜŎǘ aŀǎƪ .ŀƴŘέΦ  

 
 
 

12. /ƭƛŎƪ ǘƘŜ ά{ŜƭŜŎǘ aŀǎƪ .ŀƴŘέ ōǳǘǘƻƴ ŀƴŘ ǘƘŜ ά{ŜƭŜŎǘ aŀǎƪ LƴǇǳǘ .ŀƴŘέ ŘƛŀƭƻƎǳŜ ǿill appear.  Make sure 
ȅƻǳ ǎŜƭŜŎǘ ǘƘŜ άaŀǎƪ .ŀƴŘέ ǘƘŀǘ ƛǎ ǳƴŘŜǊ ǘƘŜ /Ŝƭƭ-Mask-1 file that is open. ¢ƘŜƴ Iƛǘ άhYέΩΦ 

 
 



 
13. bƻǿ ȅƻǳ ǿƛƭƭ ǎŜŜ ǘƘŜ aŀǎƪ .ŀƴŘ ǎƘƻǿ ǳǇ ƛƴ ǘƘŜ ά{ŜƭŜŎǘ aŀǎƪ .ŀƴŘέ ǎŜǘǘƛƴƎΦ bƻǿ ŎƭƛŎƪ άhYέ ŀƴŘ ǘƘŜ 

Spectral Angle Mapper routine will continue. 

 
 
 

14. bŜȄǘ ǘƘŜ ά9ƴŘƳŜƳōŜǊ /ƻƭƭŜŎǘƛƻƴΥ {!aέ ŘƛŀƭƻƎǳŜ ōƻȄ ƻǇŜƴǎΦ ¢Ƙƛǎ ƛǎ ǿƘŜǊŜ ǿŜ ŀŘŘ ǎǇŜŎǘǊŀ ǘƻ ōŜ ǎŜŀǊŎƘŜŘ 
for by the SAM algorithm. For this example I have collected some spectra from a couple of particles 
outside the cell. I did this by using thŜ ά/ƻƭƭŜŎǘ {ǇŜŎǘǊŀέ ŦǳƴŎǘƛƻƴ ŀŎŎŜǎǎŜŘ ŦǊƻƳ ǘƘŜ ά{ǇŜŎǘǊŀ tǊƻŦƛƭŜέ 
window by right clicking in this window. 

 



.ȅ ŎƭƛŎƪƛƴƎ ƻƴ ƛƴŘƛǾƛŘǳŀƭ ǇƛȄŜƭǎ ǿƛǘƘƛƴ ǇŀǊǘƛŎƭŜǎ ȅƻǳ Ŏŀƴ ƴƻǿ ŎƻƭƭŜŎǘ Ƴŀƴȅ ǎǇŜŎǘǊŀ ƛƴ ȅƻǳǊ ά{ǇŜŎǘǊŀƭ tǊƻŦƛƭŜέ 
plot. 

 
 

15. Now we can add these collŜŎǘŜŘ ǎǇŜŎǘǊŀ ǘƻ ƻǳǊ ά9ƴŘƳŜƳōŜǊ /ƻƭƭŜŎǘƛƻƴΥ {!aέ ŘƛŀƭƻƎǳŜ ōƻȄ ōȅ holding 
down the left mouse button ŀƴŘ ŘǊŀƎƎƛƴƎ ƻƴ ǘƘŜƳ ŦǊƻƳ ǘƘŜ ά{ǇŜŎǘǊŀƭ tǊƻŦƛƭŜέ ǿƛƴŘƻǿΦ ¢ƻ ǎŜŜ ǘƘŜ ǎǇŜŎǘǊŀ 
ƭƛǎǘ ƻƴ ǘƘŜ ǊƛƎƘǘ ȅƻǳ ǿƛƭƭ ƴŜŜŘ ǘƻ ǊƛƎƘǘ ŎƭƛŎƪ ǘƘŜ ά{ǇŜŎǘǊŀƭ tǊƻŦƛƭŜέ ǿƛƴŘƻǿ ŀƴŘ ǎŜƭŜŎǘ άtƭƻǘ YŜȅέΦ 

 



 
Then click and drag the spectra in plot key ƭƛǎǘ ǘƻ ǘƘŜ ά9ƴŘƳŜƳōŜǊ /ƻƭƭŜŎǘƛƻƴΥ {!aέ ǿƛƴŘƻǿ as seen in in 
the image below. 

 
 

16. ²ƘŜƴ ŀƭƭ ǘƘŜ ǎǇŜŎǘǊŀ ƘŀǾŜ ōŜŜƴ ŀŘŘŜŘ Ƙƛǘ ǘƘŜ ά!ǇǇƭȅέ ōǳǘǘƻƴ ŀƴŘ ǘƘŜ ά{ǇŜŎǘǊŀƭ !ƴƎƭŜ aŀǇǇŜǊ 
tŀǊŀƳŜǘŜǊǎέ ǿƛƴŘƻǿ ǿƛƭƭ ƻǇŜƴΦ IŜǊŜ ȅƻǳ ǿƛƭƭ ƭŜŀǾŜ ǘƘŜ άaŀȄƛƳǳƳ !ƴƎƭŜ όǊŀŘƛŀƴǎύέ ǎŜǘǘƛƴƎ ǘƻ лΦмллΦ CƻǊ 
ά9ƴǘŜǊ hǳǘǇǳǘ CƛƭŜƴŀƳŜέ ƴŀƳŜ ǘƘŜ ŦƛƭŜ άŎŜƭƭƳŀǇ-with-Ƴŀǎƪέ , aƴŘ ŦƻǊ άOutput Rule LƳŀƎŜǎΚέ ŎƘƻƻǎŜ άbƻέ 
by hitting the up and down arrows next to it. 

 



17. Select άhYέ ǘƻ Ǌǳƴ SAM. 

 
                 
 

18. ²ƘŜƴ {!a ƛǎ ŘƻƴŜ ǊǳƴƴƛƴƎ ǘƘŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŦƛƭŜ ƛǘ ǇǊƻŘǳŎŜǎ ǿƛƭƭ ǎƘƻǿ ǳǇ ƛƴ ǘƘŜ ά!ǾŀƛƭŀōƭŜ .ŀƴŘǎ [ƛǎǘέΦ 

 



19. Now we will overlay the SAM file (it is technically a classification file) over the scan that includes the mask. 
We do ǘƘƛǎ ōȅ ƎƻƛƴƎ ǘƻ ǘƘŜ Ƴŀƛƴ ƛƳŀƎŜ ǿƛƴŘƻǿ ǘƻƻƭ ōŀǊ ŀƴŘ ǎŜƭŜŎǘƛƴƎ άhǾŜǊƭŀȅέ ŀƴŘ ǘƘŜƴ ά/ƭŀǎǎƛŦƛŎŀǘƛƻƴέΦ 

 
 
 

20. ¢Ƙƛǎ ƻǇŜƴǎ ǘƘŜ άLƴǘŜǊŀŎǘƛǾŜ /ƭŀǎǎ ¢ƻƻƭ LƴǇǳǘ CƛƭŜέ ŘƛŀƭƻƎǳŜΦ IŜǊŜ ǿŜ ǿƛƭƭ ǎŜƭŜŎǘ ǘƘŜ άŎŜƭƭƳŀǇ-with-Ƴŀǎƪέ 
SAM file we just created using SAM and click the άhYέΦ  

 
 

  


