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This tutorial contains navigation buttons that enable you to move throughout the
tutonal.

Please use the navigation buttons and not the page up/page down or arrow
keys to navigate through the tutorials.

This is the 'Next' button. It takes you to the next frame or stop point.

This is the 'Previous' button. It takes you to the previous frame or stop point.

This is the 'Go to frame’ button. It takes you to a specified frame.

This is the 'Go to URL' button. It takes you to a website link.

Press the 'Next' button below to start this tutorial.
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This tutorial covers how to align to images and
then export the shifted and cropped data.

NOTES:

-This panel is experimental. The results will be

accurate within a few microns as long as you have

features you can align to.

-In order to align ToF-SIMS images you need to

make sure that the raster settings for all collected
Images are similar and that the data is collected at
the same pixel resolution.

This panel allows the user to align any two images
and crop them to the same size. The images can
then be used for further processing as desired.

This panel only allows shifting in X and Y. It does
not do image rotation.

It is important that the images you are using have
at least some discernible features that can be
used for alignment.

Potential uses of this panel include aligning high
mass and high spatial resolution images taken
from the same spot, or aligning optical microscopy
iImages with SIMS images so you can later use the
opticalm images as ROl masks.
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Import Data b
Normalize Data

Crop Image

Filter Image

Cut Up Stage Raster

[ Align images
Extract ROI k

Data Selection Panel

K Name of Variable Matrix

= |

]ISeIe

Open the panel by selecting 'Align

Images’ from the 'Data Pre
Processing’ menu.

All images you want to shift must
already be loaded Into the
Imagegui.
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Reference Image image 1 image 2
Choose one... . j 1 [ T
Choose one...
image1 08}
- Al image2
imagedata_Slide1 NewSpot HMR 06
imat imagedata_Slide1_NewSpot_HSRDP_06c This is the image aligner panel.
':‘ sum1
I sum2 To start, first select a reference
sum| sumofselected_Slide1_NewSpot HMR_06 image. Th_IS_ Is the image ﬂ_]at you
sum| sumofselected_Slide1_NewSpot HSRDP_06¢ will be shifting the other images
7| total relative to.
[ Alsq total2 _ Here we will use a high spatial
totalcounts_Slide1_NewSpot HMR_06 resolution (HSR) ToF-SIMS image.
‘mad totalcounts_Slide1_NewSpot HSRDP_06c . . . .
imagedata_Slide1 NewSpot Hl U0 02 04 @ @ 04 0.6 0.8 1
Imagedata_Slide1_NewSpot H:
sum
sum?2 Overlay Image 2 / image 1
cumnfealartad Qlida f‘lo.'..'Q-'\rv 1 -
< _>I_'
09l Export
Image 2 Alpha Value 0.8r
; 5 ol Export/Crop
0 1
06F
Shift HMR image in X 05l
Col 1 to 256 -1 | 2 | 04}
Shift HMR image in Y 03F
Row 1 to 256 1 | ) | 0.2
01f
0 1 1 1 1 J Close
0.2 04 0.6 0.8 1
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Reference Image image 2
Iimagedata_SIide1_...j r
Image to shift
Choose one... 08
[~ Al
imaq image2 :
B inagedata Slidel NewSpot HMR 06 ':rﬁfx;‘ select the image you want to
'Mad imagedata_Slide1_NewSpot HSRDP_06c¢ '
UM
sum| SUmM’1 Here we will use a high mass
2 sumz2 resolution ToF-SIMS image from
[} sumofselected_Slide1 NewSpot HMR_06 | the same spot as the HSR image.
sumofselected Slide1 NewSpot HSRDP 06c¢ 4, o
total1 - el —— —
. tOta|2 ;i__[% — [\—/ 1 1 1 ]
"% totalcounts_Slide1_NewSpot_HMR_06 100 000 20 ’ 0 0.2 0 i i
=um| totalcounts_Slide1_NewSpot HSRDP_06¢c
sum?2 Overlay Image 2 / image 1
cumnfealartad Qlida1 NowSno—a 1r
i ;I_]
09l Export
Image 2 Alpha Value 0.8
q b 0.7k Export/Crop
0 1
06}
Shift HMR image in X 05l
Col 1 to 256 -1 | +1 | 04l
Shift HMR image in Y 03f
Row 1 to 256 -1 | +1 | 0.2
01}
0 1 1 1 1 ] CIose
0 0.2 04 0.6 0.8 1
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Reference Image
Iimagedata_SIide1_...L|

Image to shift

imagedata_SIide1_...= 50

I~ Also shift selected images

image| B 100 F

Image2
imagedata_Slide1_NewSpot Hl
imagedata_Slide1_NewSpot H:
sum1 150
sum2
cumnfealartad Slidad | |a.'.‘:~:'|j
4 ¥
I 200

250 £

imagedata_Slide1_NewSpot H:

sum’

sumz2

cumnfealactad Slidal NowSnok
4| 1

Once both images are loaded the
original images will be shown
above and an overlay of the both

Export/Crop

iImages will be shown here.

Image 2 (image to shift) is shown
overlaid on image 1 (reference
Image).

Col 1

Row 1 to 256 1 +1

Close

50 100 150 200 250
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Reference Image

Iimagedata_SIide1_...L|

Image to shift

imagedata_SIide1_...= 50

I~ Also shift selected images

image| B 100 F

Image2
imagedata_Slide1_NewSpot Hl
imagedata_Slide1_NewSpot H:
sum1 150
sum2
cumnfealartad Slidad | |a.'.‘:~:'|j
4 ¥
I 200

image2 250 [
imagedata_Slide1 _NewSpot Hli

imagedata_Slide1_NewSpot H:

sum’

sumz2

cumnfealactad Slidal NowSnok
4| 1

Image 2 Alpha Value
4 v |
0 by
Shift HMR image in X
Col 1 to 256 -1 | +1 |
Shift HMR image in Y
Row 1 to 25 -1 | +1 I

<: This slider allows you to adjust the
transparency (alpha value) of

100 image 2. This will make it so you
can better see both images in the
overlay.

50 100 150 200 250

Export/Crop

Close
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Name of Image Matrix Name of Variable Matrix
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Reference Image
Iimagedata_SIide1_...L|

Image to shift

imagedata_Slide1_... ~ a0

[~ Also shift selected images

image| 100 F

Image?2

sum1

150
sum2

U-»A.—,f.zglg,—m;{ Qlida rlg.-:—ILI
4 b
200 ¢

[~ Also crop selected ref images

image?2 250
imagedata_Slide1 NewSpot Hl
imagedata_Slide1_NewSpot H:
sum1
sum?2
cumnfealartad Qlida1 MNaowSnr hd
Kl L|_I
Export
Image 2 Alpha Value 50
p , Export/Crop
0 1 .
100 f
Shift HMR ima| |in X
If you move the slider towards '0' image 2 150
become more transparent. Here we have
moved the slider to the left and image 2is |y
barely visible.
200
250 Close
50 100 150 200 250
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Reference Image
Iimagedata_SIide1_...j

Image to shift

imagedata_Slide1_... ~ a0

I~ Also shift selected images
100}
Image2

imagedata_Slide1_NewSpot Hl

imagedata_Slide1_NewSpot H:

sumT - 150

sum2

cumnfealartad Slidad | |:J.'.‘:~:'Id

L - 200

image2 250 [

Imagedata_Slide1 _NewSpot Hl

imagedata_Slide1_NewSpot H:

sumT

sum2

cumnfealortad Qlidad NowSnos
i ;I_I

Image 2 Alpha Value
p j Export/Crop
0 1
Shift HMR ima| |in X
Now we have moved the slider to the right
and we can see both images clearly.
Y
O _'_/ O ) Y,
’ ; ' > Close
50 100 150 200 250
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Reference Image
Iimagedata_SIide1_...j

Image to shift

imagedata_Slide1_... ~ a0

I~ Also shift selected images
100}
Image2

imagedata_Slide1_NewSpot Hl

imagedata_Slide1_NewSpot H:

sumT - 150

sum2

cumnfealartad Slidad | |:J.'.‘:~:'Id

4 )

I 200

image2 250 [

Imagedata_Slide1 _NewSpot Hl

imagedata_Slide1_NewSpot H:

sumT

sum2

cumnfealartad Slida1 | |o"‘::'ILI
Kl b

Image 2 Alpha Value
p j Export/Crop
0 1
Chife LMD ivanaa in V
As can be seen in the overlay, the
Col 1 | features in the two images do not
overlap.
Row 1 B ==p =
), \ Y,
' ; ' > Close
50 100 150 200 250
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Reference Image
Iimagedata_SIide1_...L|

Image to shift

50 b

imagedata_Slide1_... ~ a0

[~ Also shift selected images

1o}

cwml - 150

sum2
Dl»‘»*"-f_-:d;:-f;n‘ Qlida1 MNaw :jLI
4 >
200 ¢

[~ Also crop selected ref images

image?2 250

imagedata_Slide1_NewSpot HI
imagedata_Slide1_NewSpot H:
sum1
su w;
cumnfealartad Qlida1 MNaowSnr hd
Kl Ll_l
Export
Image 2 Alpha Value
p > Export/Crop
0 1
Shift HMR image in X
=y 1 . .
ELL e D S | ! | < Image 2 can be shifted relative to
. . : iImage 1 by using these buttons.
LI 'man'" v _X shifts the image to the left
+X shifts the image to the right
1 1 i i
e el I M | .Y shifts the image down
+Y shifts the image up
50 OO a0 200 250
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Name of Image Matrix Name of Variable Matrix
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Reference Image
Iimagedata_SIide1_...L|

Image to shift

imagedata_Slide1_... ~ a0

50
[~ Also shift selected images

image| B 100 F

Image?2

100}

imagedata_Slide1_NewSpot H:

sum1 B B 150

sumz2

U-*M'vf:abuﬂ:m{ Qlida flg."i‘ILI
4 | 4
200 ¢

200
[~ Also crop selected ref images
image2 250 250 [

imagedata_Slide1 NewSpot Hl
imagedata_Slide1 NewSpo

sum1

sum2

cumnfealartad Qlida1 MNaow Qo
4| y

Image 2 Alpha Value

4 >

0 1

You can see that the image has
shifted and that the features now

Col 14 overlap.
Since this is a manual alignment,
there will be some error in the
Row 4 overlay, however it should not be off

by more than a few microns.

50 100 150 200 250

Export

Export/Crop

Close
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Name of Image Matrix Name of Variable Matrix

ISeIect Data LI ISeIect Variables

[

Reference Image
Iimagedata_SIide1_...L|

Image to shift

imagedata_Slide1 ... ~

v Also shift selected images

image2
imagedata_Slide1_NewSpot_HI
imagedata_Slide1 _NewSpot H:
sum1

sum2

cumnfealartad Qlidp1 NowSnr—
<« [ 3

[~ Also crop selected ref images

S - |
Image2

imagedata_Slide1 _NewSpot Hli
imagedata_Slide1_NewSpot H:

sum1

sum2

cumnfealartad Qlida1 MNaow Qo
4| y

250

You can also specify other images
that you want to shift the same as
Image 2 (image to shift). These
iImages MUST already be aligned
to image 2.

50 p

100}

Image 2 Alpha Value

Col 14 to 256

Row 4 to 256

Shift HMR image in X

100}b

1| 150
Shift HMR image in Y '_ :
1| ali 8
250 . l.

150

Export

Export/Crop

Close
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Name of Image Matrix Name of Variable Matrix

ISeIect Data LI ISeIect Variables LI

Reference Image

Iimagedata_SIide1_...L|

Image to shift

imagedata_Slide1 ... ~ 50
[v Also shift selected images
sumZ = :
sumofselected_Slide1 N ewSpfI 100
sumofselected_Slide1_NewSpc
total1
total2 J 1580
totalcounts_Slide1_NewSpot_F
totalcounts_Slide1 NewSpotll-ILI
Kl v
200

v Also crop selected tef images

imageZ /‘ﬂ_nl
imagedata_Slide1 _NewSpot HI <

| _ In addition you can specify other
imagedata_Slide1_NewSpot_H™=" \r—= jmages that you want to crop to the

232; same dimensions as the shifted

cuumnfecalartad Slidp1 No\MQ:iLI Image(S) These Images MUST

< [ > already be aligned to image 1
(reference image).

Image :
1 b |

0 1

Shift HMR image in X

Col 14 to 256 -1 | +1 | 150

Shift HMR image in Y

Row 4 to 256 -1 | +1 I

250

250

50 p

100

-----

100 150 200 250

Export

Export/Crop

Close
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Data Selection Panel

Name of Variable Matrix

ISeIect Data LI

ISeIect Variables LI

Reference Image
Iimagedata_SIide1_...L|

Image to shift

imagedata_Slide1 ... ~

[v Also shift selected images

SUmZ rAI
sumofselected_Slide1_NewSp
sumofselected_Slide1_NewSpc

total1

total2 J

totalcounts_Slide1_NewSpot_F

totalcounts_Slide1 NewSpotll-ILI

Kl v

[v Also crop selected ref images
SUTTTZ

otal1

otal2

1580

200

250

50 100 150 200 250

50 p

100

Image 2 Alpha Value

>

Col 14 to 256

Row 4 to 256

Shift HMR image in X

Shift HMR image in Y

1

A

A

Overlay Image 2 / image 1

You can choose to 'Export’ the data
without cropping. This will create a
new image matrix where the edges
In the areas where the image was
shifted contain zeros.

50 100 150 200

250

Export

Export/Crop

N

Close
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Name of Image Matrix Name of Variable Matrix

ISeIect Data LI ISeIect Variables j

Reference Image

Iimagedata_SIide1_...L|

Image to shift

imagedata_Slide1_... ~| 50
[v Also shift selected images

SUmZ N :
sumofselected_Slide1 N ewSpfI 100
sumofselected_Slide1_NewSpc
total1
total2 J 150
totalcounts_Slide1_NewSpot_F
totalcounts_Slide1_NewSpot I~

Rl 1 >

[v Also crop selected ref images

200

SUMZ ,;I
sumofselected_Slide1_NewSpo

sumofselected_Slide1_NewSpoi 2=

50 p

100}

otal1
otal2
otalcounts_Slide1 _NewSpot HI
otalcounts_Slide1_NewSpot_H: ~
Kl |
Image 2 Alpha Value
4 v
0 1
Shift HMR image in X
Col 14 to 256 -1 | +1 |
Shift HMR image in Y
Row 4 to 256 -1 | +1 |

T
s

1 .Tr‘.l

e

L

="

the final images to be

cropping to the dimensions of the
smallest size of the shifted image.

Any images in the 'Also crop
selected ref images' box will be
cropped to the same dimensions

Here we choose to 'Export/Crop’
the data. This will export the data
after cropping the image(s) to
remove any borders created by the
iImage shift. This function forces

square by

{ ?.
\ //'

150

200 Ptalll

Export ‘

Export/Crop

Close




| Fie Edit Debug Desktop Window Help

] D 8 | # EE) . 9 ™ | #l- @ @ | @ | Current Folder: I C:\Users\agraham'\Documents\MATLAB L‘ | )
© Shortcuts 2] How to Add 2] What's New
‘Current Folder | Workspace w02 X | Command Window
B i = i B | smd(;l Base j | [ Select data to plot v (1) New to MATLAB? Watch this Video, see Demos, or read Getting Started.
Name < value fx >>
ab| exactmass_Slide1_NewSpot_HMR_06 <193x8 char>
exactmass_Slide1_NewSpot_HSRDP_06c <104x8 char>
] headerinfo_Slide 1_NewSpot_HMR_06 <195x4 double >
BH headerinfo_Slide 1_NewSpot_HSRDP_06¢ <106x4 double >
HH image1 <65536x104 double
HH image2 <65536x193 double
Bﬂ imagedata_Slide1_NewSpot_HMR_06 £65536x193 double
BH imagedata_Slide1_NewSpot_HMR_06_ShiftedCropped <59049x193 double
EE imagedata_Slide1_NewSpot_HSRDP_06¢ <65536x 104 double
BH imagedata_Slide 1_NewSpot_HSRDP_06¢c_Cropped [% <59049x 104 double
sum1 <65536x1 double >
EB sum2 <65536x1 double >
Bﬂ sumofselected_Slide1_NewSpot_HMR_06 £65536x1 double
HH sumofselected_Slide1_NewSpot_HMR _06_ShiftedCropped <59049x1 dou Here you can see the data that has
EE sumofselected_Slide1_NewSpot_HSRDP_06c <65536x 1 double\JT been added to the workspace_ The
BH sumofselected_Slide1_NewSpot_HSRDP_06c¢_Cropped <59049x1 double > new data is renamed according to
FH total1 <65536x1 double> the process carried out (i.e.
] total2 RERSSGIE une 'Cropped’, or 'ShiftedCropped').
Bﬂ totalcounts_Slide1_NewSpot_HMR_06 <65536x1 double >
BH totalcounts_Slide1_NewSpot_HMR_06_ShiftedCropped <59049x 1 double >
EE totalcounts_Slide1_NewSpot_HSRDP_06c¢ <65536x1 double >
BH totalcounts_Slide1_NewSpot_HSRDP_06¢_Cropped <59049x 1 double >
4 | i
Command History “ 02 X
what :_I
émload nickforROIExtraction
éwclear;clc
§-~~what
load nick 2012 10 18 sliceZspot2 testusingHSRtote
éwclear
émload imagealignerfulldataset
clc
imagegul
émclear;clc
émload imagealignerfulldataset
| clear;clc
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[

Data Selection Panel

Reference Image
Iimagedata_SIide1_...L|

Image to shift

[v Also shift selected images

sumofselected_Slide1_NewSpc

totalcounts_Slide1_NewSpot I~
Rl ] »

[v Also crop selected ref images

SUTTTZ "
sumofselected_SIide1_NewSpol_I
sumofselected_Slide1_NewSpoi
otal

otal2

imagedata_Slide1_... ~ 50
SUMZ — \
sumofselected_Slide1 N ewSpfI 100

total1
total2 J 150
totalcounts_Slide1_NewSpot_F

200

250 8

50 p

100}

otalcounts_Slide1 _NewSpot HI
otalcounts_Slide1_NewSpot_H: ~

Kl |

Image 2 Alpha Value

>

1

Shift HMR image in X

Col 14 to 256 1 |

+1|

Shift HMR image in Y

Row 4 to 256

a8

The panel can be closed by
pressing the 'Close’ button.

i |
\ /

i |
\ /

Export

Export/Crop

Close
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Data Selection Panel

Import Data From Workspace

Press the "Get Variables” button to see a list of all variables in
the workspace. Then select a variable and then press the
appropriate button to load it into the proper list menu in

Get Variables

exactmass_Slide1 NewSpot HSRDP 06¢
headerinfo_Slide1_NewSpot HMR 06
headerinfo_Slide1_NewSpot HSRDP_06c

image1

image2 %
imagedata_Slide1_NewSpot HMR_06
imagedata_Slide1 NewSpot HMR _06_ShiftedCrof
imagedata_Slide1_NewSpot HSRDP_06c
imagedata_Slide1_NewSpot HSRDP_06c_Croppec
sum1

sum2

sumofselected_Slide1_NewSpot HMR_06
sumofselected_Slide1 NewSpot HMR _06_Shifted(
sumofselected_Slide1 _NewSpot HSRDP 06¢
sumofselected_Slide1_NewSpot HSRDP_06¢c_Crog
total1

total2

totalcounts_Slide1_NewSpot HMR_06
totalcounts_Slide1_NewSpot HMR_06_ShiftedCrof
totalcounts_Slide1_NewSpot HSRDP 06¢
totalcounts_Slide1_NewSpot HSRDP_06c_Croppet

Rl |

exactmass Slide1 NewSpot HMR 06 BN

_lLl Add to MAF Variance List
b

the "Data Selection Panel”.

| —

Data

Add to Image List

Add to Variable List

Add to Image Overlay List

|

<: If you want to further process the
new images in the Imagequi, you
must first load them from the
workspace (see tutorial 02 on

Importing data).

Add to MAF Scores List

Add to MAF Loadings List

Close Panel
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File Edit View Insert Tools Desktop Window Help ™ N
DS AR EL- T|0DEeD
61.0052
62.0117
62.9763
64.0097
65.0177
66.0166
67.0326 Counts cted Peaks
68.028 . 5000
69.0187
70.0414 4500
71.0277 o Browse all Peak Images |
73.0264 _ =10( x|
74.0184 File Edit View Insert Tools Desktop Window Help >
76.9951 100} DEde R [RRODE£-[E[0E[aT
' 90.0082
78.0069
90.9698
78.9661
90.9907
79.9705
150 91.03
80.9875
92.0231
82.0119
93.0419
83.0268 939781
84.0166 200 - Counts
94.0317
87.0156 . T _ 900
95.0245 g
88.0217
89.0161 : R X ¥ 95.9625
90.0139 50 100 150 200 96.9732 4800
' 98.0248
90.9953
92 0252 | 99.0226 1700
040091 | Here we have created an image _: > 100.042
950103 | from both cropped image sets from 101.037
06.0121 | the high spatial and high mass 101.973 600
97.0007 resolution data. 105.033
' 106.98 £00
99.034 _ _
The images are now showing the 108.056
Nameql S3Me features at the same 119 109.042 100
aMEN |ocations (+/- any aligment error).  [268 5[  109.978
166 111.022
I_ 156 111.955 300
217 113.064 ol
s = fet 140 -
e 116.05 100 150 200
9953 122.004
Close Panel 20252 124.008
125.037
127.079
134.045
136.999

141.091

18?2 NN9
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Name of Image Matrix Name of Variable Matrix

imagedata_Slid... [ lexactmass_Slidet... |

That's it for this tutorial.

Press the green button on the left to go back to
the previous step. Press the button the right to
go back to the beginning of the tutorial.

&&= ™

— [N
"




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

