UConn Advanced Light Microscopy Facility Technical Note:
Grid Capture and Stitching on the Andor System

Chris O’Connell, Facility Scientist

Note: Before beginning, make sure Micro-Manger has
proper spatial calibration settings for the objective and
camera you are using. If these are not set correctly,
stitching will fail.

In the main Micro-Manager window, select Tools - Options and check
“Create metadata.txt file with Image Stack Files. This will create the
metadata file that contains the stage coordinates for stitching.

Unchecking “Save XY positions in separate Image Stack Files” will result in
creation of a single metadata file.

Open the Multi-D Acq. Window and check “Multiple positions (XY)”
and “Edit position list...”

Micro-Manager Options
Display Background: Day
Preferred Image Window Zoom: 100%
Sequence Buffer Size: 250 MB

[¥] Create metadata. bt fle with Image Stack Hles
|| Save XY positions in separate Image Stack Files
[7] Do not ask for config file at startup

Startup Script: \MMStartup.bsh

[¥] Close app when quitting MM

[#] Enable debug logging

[| Delete log flles after |7 | days

| Delete Log Files Mow

[ Sync exposure between Main and MDA windows

|| Hide MDA display

Reset Preferences H Close

[] Multiple positions {XY)

| Edit position list...

Click on “Create Grid” in the Stage Position List window. This will open the Tile Creator.

Tile Creator
Set |
Go To
| Set | | Genter Here | | Set |
| Go Te | 5 | [ | | Go To
| Set
| Go To |
Overlap |0 um w» | Pixel Size [um]|0.684
oK | | caneel | | Rest

While running live, you can mark boundaries of the grid collection by moving to each and clicking “Set.”
Or, you can move to the center of the area and define a set grid around your position.
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Here, we center on the area of interest and expand the grid by clicking the “+” button to expand the tile
area until it is 4x4 images. Then click “Center Here” to define the grid around the current position.

Tile Creator @

II

Go To
PFS Ofcet{32 925} X YSIaR(33.180.
I Set I | Center Here I I Set I
Go To :I-#:H GoTo
BFS OmmatE2 5V EEE B A TR 223N SIEE 3515,
\ BFS Ofbet{o? 225)KYStage(33, 190
Owerlap 50| um w | Fixel Size [um] 0.84

OK |

Cancel

[ e |

Typically, some overlap is set to aid in the stitching and blending of adjacent images. The amount will
depend on your magnification and pixel size. Here, the pixels are large with a 10X lens so 50 um is set.
For higher mag (like 60 or 100x), only a few microns should be specified. Or, you can set overlap to be
something like 20%.

Click “OK” to send the coordinates to the Stage Position List window.

| £ Stage Position List

Label Position [um]
{Current IPFS Offset{82 926) Xy Stege(3. f
4-Pos_000_000 XY Stage(21,488 84,12, 101 8)
4-Pos_001_000 [XvStege(32,339.72.12,101.9)...
4-Pos_002_000 [XVStage(23,180.6.12,101.9}.... m
4-Pos_002_000 [V Stage(24,021.48,12.101 9)..
4-Pos_004_000 [XYStage(24,882.36,12,101 8) “Z Refresh
4-Pos_004_001 | XY Stage{34,862.36,12,717 5). @I
4-Pos_002_001 | XY Stage{34,021.48,12,717 5).
4-Feos_002_001 [<VStegeiz2. 1206127175y, | [ SetOrigin |
4-Pas_001_001 [vStage(32,329.72,12.717.5)..
s Add Offset
4-Pas_000_001 [V Stage(21,486.84,12.717 5)..
4-Pos_000_002 [X¥Stage(31,496.84,13.333.1)... | | @ Glesrall |
4-Pos_001_002 XY Stage(22,328 72,13,333 1)
4-Pos_002_002 |XYStage(23,180 6,13,333 1);
4-Pos_003_002 |XYStage{34,021.48,13,333.1).
4-Pos_004_002 [V Stage(24,862.25,13,232.1)..
4-Pos_004_003 [V Stage(24,862.25,13,948.7)..
4-Pos_002_003 [V Stage(24,021.48,13,948.7)..
4-Pos_002_003 XY Stage(23,180 6,13,848 7);
4-Pos_001_003 XY Stage(22,328 72,13 848 7)
4-Pos_000_003 XY Stage(21,488 84,13 848 7)
4-Pos_000_004 [V Stage(21,496.84,14,584 3)..
4-Pos_001_004 [V Stage(32.329.72,14,584 3)..
4-Pos_002_004 [V Stage(22,180.6,14 584.3)....
4-Pos_003_004 |XYStage{34,021.48,14 564 3).
4-Pos_004_004 XY Stage|24,882 36,14 5684 3)

Load..
Use Stage name T
o T
] PFS Offst israttdy
I xvStage I Glose |
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Start the acquisition of the grid collection by clicking “Acquire” in the Multi-D Acquisition Window.

The resulting Image Stack File should be saved as a single file by selecting the save option as “Image File
Stack.” This will give one file with all the images and a single corresponding metadata file. You can also
specify individual files.

17 Grid/Collection stitching
Type |Positions from file -

Order |De1‘|neﬂ byimage metadata Lj

To stitch the images, use Fiji and go to Plugins = Stitching = Grid

Collectio n/SUtCh i ng. # Define the image coordinates
img1.tif; (0.0, 0.0, 0.0)

e . . . img2.tif; ;(462.2, 0.2,110.0)
Set Type to “Positions from file” and Order as “Defined by image im@3.if: (1.6, 454.6,160.1)

” . “« ” img4.tif; 1(463.1, 456,0, -21.0)
metadata and CIICk OK * img5.tif; (1.3, 912.9,/0.0)

Please note that the Stitching is
based on a publication. Ifyou use

Set the path to your Image Stack File and the options as shown below. If LI a: st s
you saved individual files for each image, browse to one of them and the HIEIRIBEEtal LS SIS

plugin will detect all the files and stitch them. _Gancel |

Click “OK” to start the stitching. Depending on which camera you use, you may need to check “invert x x
coordinates” or “invert y coordinates” to account for orientation of the sensor.

7]

Grid stitching: Positions from file, Defined by image metadata @

Multi series file JF.\Grid\Kidney«\K\dney_l'ﬂrulstack.ume.tif

Fusion method |Linear Blending j

Regression threshold  |0.30

Maxavg displacement threshald {2.50
Absolute displacement threshold 13.50

I~ Addiiles as ROls
I¥ Compute overlap (otherwise trust coordinates in the file)
I Ignore Calibration

Increase overlap [%]  «] | | ]g_
I Invert X coordinates
I™ Invert Y coordinates
I lgnore Z stage position
I Subpixel accuracy
I” Downsample tiles
I~ Display fusion

™ Use virtual input images (Slow! Even slower when combined with subpixel accuracy during fusion!)

Computation parameters ]Saue memary (but be slower) j

Image output |Fuse and display LJ

This Plugin is developed by Stephan Preihisch
http:ifly.mpi-cho.defpreibisch

oK Cancel
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e Here is the result of 4x4 grid collection with the 10X lens covering 3.5 X 2.5 mm!
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