MBO GUI User Guide Overview
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Quickly Process with Suite2p Save Full Dataset to .tiff, .zarr, .bin, or .h5
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o 2 windows PowerShell X + o~

Installation

PS C:\Users\RBO\repos\my_project> uv venv ——python 3.12.9
Using CPython 3.12.9

Creating virtual environment at: .venv

1. Create environment UV Activate with:

2. Install mbo_utilities >=2.0.1 PS C:\Users\RBO\repos\my_project> uv pip install mbo_utilities==2.8.1
(Packaged with cellpose, suite2p, suite3d, graphical 25l packages
utilities) 5 packages

3. Start main GUI: uv run mbo

2 windows PowerShell X Sl - (m] X

PS C:\Users\RBO\repos\my_project> uv run mbo

26 MBO Utilities — Data Selection

General Python and shell utilities developed for the Miller Brain Observatory (MBO) workflows.

Preview raw Scanimage TIFFs, 3D (planar)/4D (volumetric) TIFF/Zarr stacks, and Suite2p raw/registered
outputs.

Load a directory of raw Scanimage files to run the data-preview widget, which allows visualization of projections, mean-subtraction, and
preview scan-phase correction.

Docs Overview | Assembly Guide | Function Examples

Select a file, multiple files, or a folder to preview:

Open File(s)

Select Folder

Load Options
(Raw Scanimage tiffs only) Separate ScanlImage mROI's (?)

+/ Enable 'Data Preview' widget (?)

Metadata Preview Only (?)

Quit

uv pip install git+https://github.com/pygfx/pygfx.git@main



Data Selection

. General data loader, opens supported filetypes (.tiff, .zarr, .bin, .h5)
. “Data Preview” widget is available for Raw Scanimage Tiffs
. Non Scanimage tiffs will open as a 3D or 4D array

Here, we focus on the Data Preview widget

Hover (?) for tooltips, many buttons also contain tooltips on hover

General Python and shell utilities developed for the Miller Brain Observatory (MBO) workflows.

Preview raw Scanlmage TIFFs, 3D (planar)/4D (velumetric) TIFF/Zarr stacks, and Suite2p raw/registered outputs.

Load a directory of raw Scanimage files to run the data-preview widget, which allows visualization of projections, mean-subtraction, and preview scan-phase correction

Docs Overview | Assembly Guide | Function Examples

Select a file, multiple files, or a folder to preview:

Open File(s)

Select Folder

Load Options

+ (Raw Scanimage only) Separate Scanlmage mROT's (7)
+* | Enable Threading (?)

+ | Enable 'Data Preview' widget (?)

Metadata Preview Only (7)

Quit



Open File / Select Folder

Select a file, multiple files, or a folder to preview:

Open Files: Dialog box that shows selectable and multi-selectable Al
Open one or select multiple supported files to read.
Select Folder
Select files
& > ~ 4 | > ThisPC > LocalDisk (D) > demo > raw v~ O
Organize v New folder B- &
i mk355_7_27_2025_180mw_right_m2_go_to_2x-mROI-880x1100um_220x550px_2um-px_14p00Hz_00001_00001_00001.tif

-

mk3535_7_27_2025_180mw_right_m2_go_to_2x-mROI-880x1100um_220%550px_2um-px_14p00Hz_00007_00007_0D002.tif

File name: v| | Al files

[ Open |v] [ Cancel




Open File / Select Folder

Select Folder: Dialog box that allows folder selection only
- Will not show you files in that folder
- Helpful for large datasets that may contain multiple files

Select folder
€ >
Organize =
> &
>
There are files here, as seen previously. .
>
In this case, all files in this directory will be loaded. |
>
Opens tiff / zarr / bin / h5 produced by > 9

mbo.imwrite()

S

Open File(s)

Select Folder

Select a file, multiple files, or a folder to preview:

Open one or select multiple supported files to read.

i BB > ThisPC 5 Local Dsk (D) » demo » raw

Mew folder

Mo iterns match your search.

Folder:

raw

[ Select Folder ] |

Cancel




Select a file, multiple files, or a folder to preview:

Load Options ——

select Folder
. Only affect data visualization (e.g. no mROI splitting happens on disk)
Load Options
. +"  (Raw Scanimage tiffs only) Separate Scanlmage mROI's (7)
(Raw Scanimage tiffs only) Separate Scanimage mROl’s B : S _ .
- Open Scanlmage multi-ROI’s as separate arravs +" Enable 'Data Preview' widget (7] }!;erb\\rrisej;nzr;‘;ill?]l as a separate image in the data viewer. Does not affect data on disk, just
p g p Y Metadata Preview Only (?) i
- Visualizations (e.g. scan-phase correction) is done PER-ROI
- Helpful to compare scan-phase offsets between mROI’s
- If unchecked, both mROI’s share an optimal phase-offset value that is calculated
when frames are vertically concatenated (as they are on disk, pre-stitching)
- If checked, mROI’s have distinct phase-offset values
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i eparate m
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Select a file, multiple files, or a folder to preview:

Load Options

Open File(s)

. Only affect data visualization (e.g. no mROI splitting happens on disk) Select Folder

Metadata Preview (experimental) Load Options
- Quickly preview all available consolidated and raw scanimage metadata

- Supports raw Scanlmage tiffs, and any extracted outputs from mbo.imwrite
- Also support suite2p ops.npy files

(Raw Scanimage only) Separate Scanlmage mROI's (7)
+” Enable 'Data Preview' widget (?)

+’ Metadata Preview Only (7)

Open metadata for the selected files, if available. This is experimental and may not work

on all filetypes.
Metadata Viewer
apply shift False
border 3
cleaned_scanimage_metadata True
diype “int1e’ Collapsable subgroups
fix_phase True
¥ si
fov [440, 1100] siversion 4
fov_px  [220, 550] | » siFrameData
frame_rate  13.99553782981917 ¥ siReiGroups
¥ si.RoiGroups.imagingRoiGrou|

max_offset 4 1 [ P

i si.RoiGroups.imagingRoiGroup.ver 1
mroi 1 si.RoiGroups.imagingRoiGroup.classname  'scanimage.mroi.RoiGroup’
ndim 4 si.RoiGroups.imagingReiGroup.name 'MROIImaging ROI Group®
num frames 701 siRoiGroups.imagingRoiGroup.roiUuid '6594A3E141FEACA6

- si.RoiGroups.imagingRoiGroup.roiluiduinté4  7.319655482e+18
num_planes 14 ¥ siRoiGroups.imagingRoiGroup.rois [list]
num_rois 2 ¥ siRoiGroups.imagingRoiGroup.rois[0
objective resolution 61 si.RoiGroups.imagingReiGroup.rois[Over 1
fhset 1_0 si.RoiGroups.imagingRoiGroup.rois[0.classname  'scanimage.mroi.Roi'
ofise . si.RoiGroups.imagingRoiGroup.rois[0.name 'ROIT'
phasecorr methed 'mean’ siRoiGroups.imagingRoiGroup.rois[O.roiUuid  'AG1E2F2858F1ACED’
pixel_resolution  [2.0, 2.0] Si.ROIGroUpS.iIMagingRoiGroup.rois[0.roiUuiduinté4  1.218622049e+19
lane 1 si.RoiGroups.imagingRoiGroup.rois[0.zs  [0]
P i ¥ si.ReiGroups.imagingReiGroup.rois[0.scanfields
roi 1 si.RoiGroups.imagingRoiGroup rois[0.scanfields.ver 1
roiiheightipx 550 siRoiGroups.imagingRoiGroup.rois[0.scanfields.classname  'scanimage.mroiscanfield fields.RotatedRectangle'
roi width px 220 sLRoiGroups.imagingRoiGroup.rois[0.scanfields.roiUuid  '9353A1919E060303"

- '_; , kbarh K . fix' si.ReiGreups.imagingReiGroup.rois[0.scanfields.roiUuiduinté4  1.061600639e+19
save_patl DiWW2_DATAWkbarber\\07_27_2025\\m BSS\QUI—OUtpUtS\\S— g si.RoiGroups.imagingRoiGroup rois[0.scanfields.centerXy [-3.814104639, 0]
shapa  [701, 550, 220] siRoiGroups.imagi Group.rois[0.scanfields.sizeXY  [7.213114754, 18.03278689]

> si s.RoiGroups.imagingRoiGroup.rois[0.scanfields.rotationDegrees 0

si.RoiGroups.imagingRoiGroup.rois[0.scanfields.enable 1

SlLE £92339L500 si.RoiGroups.imagingRoiGroup.rois[0.scanfields.pixelResolutionXy  [220, 550]

umform_sampling 1 » siRoiGroups.imagingRoiGroup.rois[0.scanfields.pixelToRefTransform [list]
up;amp|e 5 » si.RoiGroups.imagingRoeiGroup.rois[0.scanfields.affine [list]
. - . -
use_fit False si.RoiGroups.ir oup.rois[0.discr o
si.RoiGroups.imagingReiGroup.rois[0.enable 1
zoom_factor 2 » siRoiGroups.imagingRoiGroup.rois[1

» si.RoiGroups.integrationRoiGroup
size 2453342976
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. Larger tiffs (e.g. 60,000x14x400x400) could take ~30s to load on the first load T e
. ) . an-Phase Correction
. After that, it will be cached and load in sub 5s Fix Phase (7)
L Sub-Pixel (slower) (?)
0 9 3
Window Functions e T Upsar::uzom
- View mean, max, std, mean-subtracted image over the given window size . 1304700 3 =| ¥ Exclude borderpx (?)
. . . » 3 - + max-offset (7)

- Windows > 20 frames will slow rendering 100 4
- Windows are applied over the time dimension only
- Windows do not take effect until Window Size > 3 frames

200 +
Window Functions e
mean .F’rojection (7} -
mean Window Size (?) 300 + 3
max ) . 7 )
std sigma (7) 2 -
mean-sub #

400 4 \

500 +
sigma -1.89e+02
- Apply a spatial gaussian filter on each frame
- Helps visualize very common pre-processing step supplied as a parameter to 600 T

processing pipelines
- suite2p “smooth_sigma” parameter for registration gy - 3% 7 pesm pe
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Preview Data Widget (Raw Scanimage Tiff Only)

Lazy-load a raw-scanimage tiff
Larger tiffs (e.g. 60,000x14x400x400) could take ~30s to load on the first load
After that, it will be cached and load in sub 5s

Window Functions

View mean, max, std, mean-subtracted image over the given window size
Windows > 20 frames will slow rendering

Windows are applied over the time dimension only

Windows do not take effect until Window Size > 3 frames

Dynamic range can vary drastically between projections

- Use the ‘auto-adjust contrast’ button to automatically adjust
vmin/vmax

ImageWidget Controls

o8 ©

N4 M B framerate: 50 - [+ fps

t [ | 221
P WM B O framerate: 20 | '+ fps

z I 0

-1.51e+0:

You can also adjust the vmin/vmax manually with the histogram
widget



Preview Data Widget (Raw Scanimage Tiff Only)

Lazy-load a raw-scanimage tiff
Larger tiffs (e.g. 60,000x14x400x400) could take ~30s to load on the first load
After that, it will be cached and load in sub 5s

Window Functions

View mean, max, std, mean-subtracted image over the given window size
Windows > 20 frames will slow rendering

Windows are applied over the time dimension only

Windows do not take effect until Window Size > 3 frames

Dynamic range can vary drastically between projections

- Use the ‘auto-adjust contrast’ button to automatically adjust

vmin/vmax
ImageWidget Controls
o8 0
N4 M B framerate: 50 -+ fps
t [ | 221
P WM B O framerate: 20 | '+ fps

z I 0

-3.52e+01

You can also adjust the vmin/vmax manually with the histogram
widget



Preview Data Widget
(Raw Scanimage Tiff Only)

Scan Phase Correction
- Compare with / without phase correction
- Use a projection with window-size of 3-20
- Large datasets can be very slow with window size> 6
- Scan-offset results are typically reliable with a window size > 3

Fix-Phase: Enable / Disable scan-phase correction
Sub-Pixel: Enable / Disable FFT-based sub-pixel phase correction

Upsample (sub-pixel only): lines are registered within 1/upsample of a pixel
- Larger upsample = more precise shifts = more computationally intensive

Exclude border px: Pixels on the border tend to be more poorly aligned due to
the non-linear angular velocity of the resonant galvo scanner. This excludes a
number of pixels around the full image or individual mROls.

Max-offset: Limit the allowed offset to this many pixels. Helpful in noisy
recordings when some frames with minimal signal yield offsets 5+. Offsets very
rarely exceed 2 or 3 pixels.

Recommended workflow:

View a mean-subtracted 3-15 window-size projection.

Check all mROI’s without Fix Phase checked, and with fix-phase checked.

First adjust border/max offset, see if you can get visually reliable correction.

Turn on and off sub-pixel rapidly (may need to lower window size) and see if it
improves scan-phase correction. If so, decrease upsample until you find a stable result
across many frames (typically a value of 2 or 3).

Il [mk355_7_27_2025_180mw_right m2_go_to_2x-mROI-880x1100um_220x550px_2um-px_14p00Hz_00001_00001_00001]
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File Docs Settings
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Preview Data Widget
(Raw Scanimage Tiff Only)

Full lmage File Docs Settings File Docs Settings File Docs Settings
Summary Stats
Preview Summary Stats Process Preview Summary Stats Process Preview Summary Stats Process
200 + Z-Plane Summary Stats Z-Plane Summary Stats Z-Plane Summary Stats
@ array 1 array2  Combined array1 ® array2  Combined array 1 array 2 @ Combined
- Compute mean/std/snr for each mROI Stats for aray 1 Stas for aray 2 Statsfor Combined smays
z Mean std SNR z Mean Std SNR z Mean std SNR
H 1 H H <100 + 1.00 1238.38 510.76 10.50 1.00 1522.14 636.52 230 1.00 138026 573.64 6.40
regardless of splitting or stitching on every 200 taess  sze 9 200 ieans  esaes 240 20 150 sa2 609
th 3.00 1340.75 633.51 9.00 3.00 168824 71412 224 3.00 1514.50 673.82 5.62
10 fra me 4.00 1178.28 589.00 825 400 151860  685.65 209 400 134844 63733 517
o+ 5.00 104432 528.62 7.94 5.00 1361.12 65631 196 5.00 120272 592.47 4.95
- . d i 6.00 981.93 477.93 822 6.00 126112 62031 1.89 6.00 1116.53 553.62 505
SNR mean / st _Img o 7.00 886.26 42082 837 7.00 1099.26 587.97 178 7.00 992.76 504.40 5.08
. ) ‘ 00 800 747,53 360.65 8.02 8.00 903.04 530.81 163 8.00 82528 44573 482
- Combined: Take mean of all mROI’s ol R I - T T e e
10.00 565.29 290.04 7.06 10.00 677.35 455.86 142 10.00 621.32 37295 424
11.00 536.82 279.76 6.80 11.00 644.29 44721 1.38 11.00 590.55 363.48 4.09
12.00 451.11 248.81 6.02 12.00 539.11 41396 124 12.00 49511 331.39 363
2004 13.00 404.81 229.48 5.55 13.00 484.04 39171 1.18 13.00 444.42 310.60 3.37
: 14.00 298,69 187.40 425 14.00 351,59 33405 1.00 14.00 32514 260.72 262
f | f . 311 Z-plane Signal: Mean + Std Z-plane Signal: Mean + Std Z-plane Signal: Combined (7)
.
Use u or evaluatlng' 300 4 o % Z-Plane Signal 0 Z-Plane Signal 1 Z-Plane Plot (Combined)
N - - T - T
. . - 1600 ROI1
- z-plane quality as a function of depth R ‘ 1800 | MMean :5td0 IR hois
s 1600 1400 | Mean +Std
H . Mean
- mROI quality over the FOV - | : 2 1400 g g 1200
1500 g
! g 1200 % 3
5 5 S 1000
2 1000 2 c
ol § 800 §moo § 800
-1.89e+02 eoe W 500 600
* 400
note: these means are used for mean- 00 00 141168
600 + ' 5 0 5 10 15
. . 2 4 6 8 W0 12 14 2 4 6 8 10 12 14
subtracted image preview Lot Lot 2t
0 100 200 300 400
700 +
ImageWidget Controls
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> MM B v framerate: 20 -+ fps
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P K M B o framerate: 20 ~| % | fps
z I 0 z



PreView Data Wid get W [mk355_7_27_2025_180mw,_right_m2_go_to_2x-mROI-880x1100um_220x550px_2um-px_14p00Hz_00001_00001_00001] = a X
. Full Image r File Docs Setti
(Raw Scanlmage Tiff Only) S
Preview Summary Stats Process
o+ Z-Plane Summary Stats
array 1 array 2 @ Combined
Stats for Combined arrays
=4 z Mean std SNR
. . 1.00 123838 569.96 205
Saving Data to Disk — e L
. 3.00 1340.75 629.23 196
1004 400 117828 50474 1.80
- File -> Save As 30 500 1044.32 564.35 1.68
. 6.00 98193 547.96 164
- Opens a transparent save dialog 7.0 88626 51936 158
150 4+ 8.00 74753 47664 145
9.00 651.57 44723 135
10.00 565.29 21261 127
00 11.00 536.82 40444 123
. . . . . ~ . T 12.00 451.11 37572 1.1
*Note: This demo is fast because it’s a single ~1GB tiff - e — L S
1400 298,69 306.88 090
i i i 250 + Z-plane Signal: Combined (7)
I/O speed depends on file-size, how users chose to split e
frames across tiffs (in scanimage during acquisition), - 1600 [ mnoi1
. . 300 4 ROI2
output filetype, FFT and upsampling factor. Ml - H=is
g 1200
30T 5 1000
t 800
g
400 4 600
400
450 + 2 4 6 8 10 12 14
Z-Plane
-1.57e+03
500 4+
550 +
T R . . . .
mlh
ImageWidget Controls
o2 0
P K M B T framerate: 50 = ¥ fps
t 3591 t
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Save As

Preview Data Widget

(Raw Scanlmage Tiff Only) D:\demo\gui Save Dir |Browse
zarr B Ext

+" Save Scanimage multi-ROI Separately (7)
Saving Data to Disk

Choose mROI(s):
- File -> Save As il
- Opens a transparent save dialog o e
+" mROI1 +" mROI2
Options (?)
*Note: This demo is fast because it’s a single ~1GB tiff
+" Overwrite (?)
I/O speed depends on file-size, how users chose to split +" Register Z-Planes Axially (7)
frames across tiffs (in scanimage during acquisition), W Fix Scan Phase (2)

output filetype, FFT and upsampling factor. ) y
+" Subpixel Phase Correction (?)

Debug (7)
Chunk Size (MB) (7)

100
Choose z-planes:
All None
+" Plane1 +" Plane2
«" Plane3 + Plane4
«" Plane5 +" Plane 6
«" Plane7 +" Plane8
+" Plane9 +" Plane 10
+" Plane 11 +" Plane 12
+" Plane 13 +" Plane 14

save  Cancel




Preview Data Widget
(Raw Scanimage Tiff Only)

Reading Extracted Data

- Ensure you TURN OFF data preview or this will error
- This will not yet allow split-mROI merging

Recycle Bin

2 windows PowerShell X | ¥

PS C:\Users\RBO\repos\my_project> |




- Run Suite2p on currently selected z-plane
- All parameters, with descriptions,

provided

- Use crop selector to run on a spatially

cropped

Suite2p Processing

subset of the data

N [mk355_7_27_2025_180mw_right m2_go_to_2x-mROI-880x1100um_220x550px_2um-px_14p00Hz_00001_00001_00001", ‘mk355_7_27_2025_180mw... — O
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