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Creating a Mask in ENVI

When mapping particles or materials of interest you may only wasetmthemand find their
distribution within a certain area, like a cell or area of interest. This can be accomplished by creating
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In the example below we are going to only find gold nanopatrticles within the area of a cell eveh thoug
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 thescanwe will work with:




Whe w

e are doneéhe maskwe created will look like this along withe identified/mapped pixels
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File Overlay Enhance Tools CytoViva Particle Analysis Window

The Steps to create this mask are as follows:

1. Start building the mask by first drawing a region of interest aroundcéie Do this by right clicking
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() #1 (RBand 191,G:Band 121,B:Band 49):Aung aw o |

| File Overlay Enhance Tools CytoViva Particle Analysis Window

Link Displays...
Geographic Link...

Z Profile (Spectrum)...

ROI Tool.,
Interactivl%tretching...

Save Image As...



2. With the ROI tool open left click on the mouse and hold while you draw an area around the ceIIs border.
#1 (R:Band 191 G:Band 12183and49)Aun -
File Overlay Enhance Tools CytoViva Particle Analysis Window

File ROLType Options Help

Window: @) Image Scroll Zoom off

ROI Name Color Pixels Polygd
Region #1 Red 0 0/0

< |
|m\|@ |

3. When you have completed drawing around the cells boré&rase the left click button on the mouse and

double right click the mouse button This will fill in the ROI you have drawn
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File Overlay Enhance Tools CytoVivaPa

File ROLType Options Help

ll| Window: @ Image Scroll Zoom Off

ROl Name Color Pixels Polygd
* |Region #1 Red 73,140 1/73.1¢
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File | ROLType Options Help

Save ROLs...
Restore ROlls%.

Subset Data via ROIs

Export ROIs to EVF...
Export ROIs to Shapefile...
Export ROIs to n-D Visualizer...

Output ROIs to ASCIL..

Cancel

| Stats || Grow || Pixel || Delete ROI

| Select Al | ||| Hide ROIs || Show ROIs

5. Thenhighlightthe 83 A2y &2dz KIF ¥8 RN} 6y YR yIEYS AlG Ay GKS
button to designate where you would like this ROI to be saved. Stlentthed h Y& odzid2y G2

Select Regions to Save:

Reaion #1 (656x697) [Red] 73140 points

Number of items selected: 1

| Select All tems || Clear Al tems |

Enter Output Filename [.roi}

Cell-ROI-1




6. Nowwe will create thevlask from the ROI you have just ated. In the main image window tool bar
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[} #1 Mask Definition

Link

Profiles

Polarization Signatures

Region Of Interest
Color Mapping

Cursor Location/Value...

Pixel Locator...
Point Collection...
Build Mask.

Measurement Tool...
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Line of Sight Calculator...

Spatial Pixel Editor...
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Import Data Range...

Import Annotation...

Import ROL...

Import ROI Inte&ction...
Import EVFs...

Import Displayed Annotation

Mask Finite Values
Mask NaN Values

Selected Areas "Off"
Selected Areas "On"

Selected Attributes [Logical OR]
Selected Attributes [Logical AND]
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Select ROIs for Mask Definition
Region #1 [Red] 73140 poirts

Numer of tems selected: 1

| Select Al tems || Clear Al tems
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Then the mask will show up inyq_L_J_r available bands list.

File 09?39,",

Samp|es§ess }Linesgss?

Selected Attributes for Mask:
ROI: Region #1 [Red] 73140 points

[Deleteltem][DeleteAllltem]

Qutput Resultto @ File ) Memory

Enter Output Filename | Choose | [ Compress
‘Cell-mask-1
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(3 Available Bands
File  Options

- o Cell-mask-1
. Lo Mask Band
’El@ Aunp_cell-60x-1.raw
-~ 0 Band 1(400.7872)
Band 2 (401.9330)
Band 3 (403.1954)
Band 4 (404.4063)
Band 5 (405.6135)
Band 6 (406.8214)
Band 7 (408.0256)
Band 8 (409.2384)
Band 9 (410.4476)

0O0O0OO0OO0OO0OOoOaOo

@) Gray Scale  (7) RGB Color

Selected Band
Mask Band:Cell-mask-1

Dims 696 x 637 (Byte) [BSQ]

Load Band | Display #1~

10. The next step will be to actually run your Spectral Angle Mapper (SAM) routine. In the main ENVI Tool bar
32 (2 Gy OIS fEal LIAY3I aSGiK2Raé | ylIRstruotions arausSingd { LIS
the Spectral Angle Mapper can be found in ChaptBa 2 of ourCytoViva User Ehual.

ENVI48 (C="rod
File Basic Tools CytoViva Analysis | Spectral | Window CytoViva Hyperspectral Microscope  Help td _

Spectral Libraries

File Overlay Spectral Slices Rsabirciio W firortFane

Mapping Methods Spectral Angle Mapper

Linear Spectral Unmixing

Mozilla Globz
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__ Selectinput File: | Fleiformaton:
Cell-mask-1 File: C:\Users\Jamie\Desktop \AuNP-cell60<\Aunp_
Dims: 696 x 697 x 457 [BIL]

Size: [Integer] 443,352,368 bytes.
File Type : ENVI Standard
Sensor Type: Unknown
Byte Order : Host (Intel)
Projection : None

Pixel :0x0 Meters
Wavelength : 400.787201 to 1000.107483
Upper Left Comer: 1,1
Description: CytoViva HSI
Microscopy image, Date = Wed May 22
11:16:46 2013, Camera vendor =
Cooke/PCO Dot Camera, CCD
dimensions = 1392x1040, Exposure

Pl Soene

Spectral Subset | 457/457 Bands
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Select Input File:

Cell-mask-1

Aunp cell-60x-1.raw

»»»»» o Band 2 (401.9930)
~~~~~ o Band 3 (403.1954)
----- o Band 4 (404.4063)
»»»»» o Band 5 {405.6135)
»»»»» o Band 6 (406.8214)
----- o Band 7 (408.0256)
~~~~~ O Band 8 {409.2384)
»»»»» o Band 9 (410.4476)
~~~~~ o Band 10 (411.6573)
----- o Band 11(412.8676)

Spatial Subset FuII écene ..... o Band 12 (414.0782)
..... o Band 13 (415.2854)
Soecisind| B745780as . ||| -~ B B LEE15 o)

..... o Band 15 (4177131)
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Select Mask Band | <None Selected>

Previous | || Open Vl \
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Spectral Angle Mapper routine wilbntinue.

[ Classification Input File

Select Input File: File Information:

Cellmask-1 File: C:\Users\Jamie\Desktop \AuNP-cell6&\Aunp_
Aunp _cell-blic-1raw. Dims: 696 x 657 x 457 [BIL]
Size: [Integer] 443,392,368 bytes.
File Type : ENVI Standard
Sensor Type: Unknown
Byte Order : Host (Intel)
Projection : None
Pixel :0x 0 Meters
Wavelength : 400.787201 to 1000.107483
Upper Left Comer: 1,1
Description: CytoViva HSI
Microscopy image, Date = Wed May 22
11:16:46 2013, Camera vendor =
Cooke/PCO Dot Camera, CCD
dimensions = 13521040, Exposure

Spatial Subset | Full Scene
Spectral Subset | 457/457 Bands

[ Select Mask Ba@ Mask Band:CeII-mask-1> Mask Opns v L\\?
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for by the SAM algorithm. For this example | have collected some spectra from a couple of particles
outside the cell. I did thisby usinggh &/ 2f £ SO0 { LISOUGNIF ¢ Fdzy OGA2y I OO
window by right clicking in thisindow.

[ #1 Spectral Profile:Aunp_cell-60x-Lrz - Lelﬂlﬂ_?-]]

|| File Edit Options

Plot_Function Help

ctral Praofile

SCO0
6000

= 4000 |/ Plot Key

Stack Plots
2000 ; Set Stack Offset...

Collect Spectr
Set Z Profile Avg Window...

v Auto Scale Y-Axis

Reset Range
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plot.

X148 Y183
X:14@ Y:180

K161 Y181

900 1000

15. Now we can add these c8IOG SR A LISOGNI (2 2dzNJ a9y RYS Yioiging / 2
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@ #1 Spectral Proﬁle:Aun )_cell-60x-1.raw iy ["":' Ely %J

File Edit Options Plot_Function Help

8ooc

> 4000 Plot K

Stack Plots
Set Stack Offset...

Collect Spectra
Set Z Profile Avg Window...

Auto Scale Y-Axis

Reset Range




Then click and drag the spectraglotkeyf A a0 G2 GKS a9y RYSYO0 Ggeenthint SO
the image below

Endmember Collection:S... I 1 Zoom [7x]

File Import Algorithm Options Help

File: Aunp_cell-60x¢-1.raw (Full Scene) 2

Mask: Mask Band:mask-cell

Wavelength: 400.7872 to 1000.1075 <unknown uni
457 bands (1-457)

Spectrum Name Color

) White -
2 |X:148Y:150 Red
3 |X:149Y:130 Green
[ |
< » File Edit Options

Plot_Function Help

‘[SelectNl ]“[Delere}
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by hitting the up and down arrowselxt to it.
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@ Spectral Angle Mapper Paramete:

Set Maximum Angle {radians)

") None @ Single Value () Multiple Values

Maximum Angle {radians) 0.100

Output Resultto @ Fle ) Memory

Enter Output Filename [] Compress

cellmap-with-mask

Output Rule Images ? No ﬂ]

l I[ 0K ][ Queue][CanceIMHelp }“{Preview}l




File: Aunp_cell-60x-1.raw (Full Scene)

Mask: Mask Band:Cell-mask-1

Wavelength: 400.7872 to 1000.1075 <unknown uni
457 bands (1-457)

Spectrum Name

Input File : C:\Users\Jamie\Desktop \AuNPcell6l\Aunp _cell-60x it
Qutput Fle: C:\Users\Jamie\Deskiop\celmap-with-mask — N

File Optigns

cellmap-with-mask
Sam (Aunp_cell-60x-1.raw)

: o Mask Band

E‘ﬁl Aunp_cell-60¢-1.raw
Band 1 (400.7872)
Band 2 (401.9930)
Band 3 (403.1594)
Band 4 (404.4063)
Band 5 (405.6135)
Band 6 (406.8214)

0 Band 7 (408.0256)

@) Gray Scale () RGB Color

Selected Band
Sam (Aunp_cell-60x-1 raw):cellmap-with-mask

Dims 696 x 697 (Byte) [BSQ]

Load Band | Diesplay 81~




19. Now we willoverlay the SAM file (it is technically a classificafile) over the scathat includes the mask.
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@ #1 (R:Band 191,G:Band 121,B:Band 49):Aunp._cell-60x-1.ra

1Fi|e Enhance Tools CytoViva Particle Analysis  Window
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Annotation...
Classification,..
Contour Linjg.
Density Slice...
Grid Lines...

Region of Interest...

Vectors...
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SAM file we just created using SAM and clickhe Y € &



