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Course Overview

Design methods to automatically analyze
mICroscope 1mages

Group project based

Presentations/discussions

Final products:

- Presentation
- Working plugin or macro for imagej
- Report

lab openings....




Imaging Projects — Plugins Creation
MICROSCOPY

1) Tiled data reconstruction and correction

2) Astrocyte Cell classification

3) Microvessel analysis




Fluorescence Microscopy

-specimen can be labeled with a fluorophore (green fluorescent
protein-GFP) directed at an object of Interest
-specimen is illuminated with light of a specific wavelength
which is absorbed by the fluorophores

-fluorphore emits longer wavelength (different color)

-green fluorophore absorbs a blue excitation photon and an
electron changes from the ground state to an excited state.
-electron then decays back from the excited state to the ground
state and releases a green photon
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Fluorescence Microscopy

-Possible to use concurrent fluorophores as long as excitation/emission wavelength
different

-commercially available bound to organelle probes and antibodies

-permits probing multiple structures concurrently
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Fluorescence Microscopy
Wavelength Filtering

Microscope

Cibjective
Microscope
Objective
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* Excitation filter - the excitation path just prior to the dichroic
mirror to select the excitation wavelength

* Emission filter - to select the emission wavelength from the

sample and remove excitation light, it is placed beneath the dichroic
mirror.




Confocal Microscopy

-laser line to illuminate and scan samples, with series of mirrors
and filters
-uses point illumination and pinhole to eliminate out-of-focus light

Photomultiplier Confocal !
Detector Light . |
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Confocal Microscopy
Permits 3D data collection by creating image stacks and 3D reconstruction
-far better resolution by imaging single planes and recombining

Problems
Acquisition time, brightness, Axial Blurring Point Spread Funtion

{




Imaging Projects — Plugins Creation
MICROSCOPY

1) Tiled data reconstruction and correction

2) Astrocyte Cell classification

3) Microvessel analysis




Imaging Projects
1) Tiled data reconstruction and correction
-accurately stitch multiple images together

Define

-correct brightness across images

Mosaic MATLviewer Preferences

Outline

-existing plugin usage? T

-olympus data format input -OIB =
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Imaging Projects

1) Tiled data reconstruction and correction
-accurately stitch multiple images together
-multichannel OIB and MATL input — rgbTiff/Select outp

-stage drlft-->pred|ctable’?

L_Muosaic -

I<
o

= Edit Format  View Help

YStages

<xAaxisDirections=LeftToRight</XAxisDirections

<YAxisDirection=TopToBottom</YAxisDirections

<NumberofMosaics>3</NumberofMosaicss

<Repeats>1l</Repeats>

<Versions=1l.l</Versiomn:>

<ProjectionFolder Path="Relative">\Projection</ProjectionFolder>

<AppendFolder Path=”Re1at1ue“>\A pend=/AppendFolder>

<AppendProjectionFolder Path=“Re ative’ >EAppendPruject1un{prpEﬂdPrqu{tiunFu]der><Musaic
="3">

<Stitchs=True</stitch>
<x5canDirections=LeftToRight</XScanDirections=
<¥5canDirection=TopToBotLom</YScanDirections
=XIndex>=635. 90</XIndex>
<¥Index=635. 90</YIndex>
<IndexRatio>100</IndexRatio>
<xImages>3</XImages>
<yImages>3</vYImages>
<ImageInfo>

<No=1</No>

<XP05=6724. 70</XPos>

<YP0O5>-8455. 70</YPOs>

<no=0</Xno>

<YNo=0</Yno>

<5tatus=True</status>

<Filename>Imagel001. oib</Filename>
</ImageInfo>
<ImageInfos|

<No=2</No>

<XPos5=7360. 60</XPos>

<YP0O5>-8455. 70</YPOs>

<¥no=l</Xno>

<Yno=0-</Yno>

<Status=True</status>

<Filename>Imagel002. oib</Filename>
</ImageInfo>
<ImageInfo>

<No=3</No>
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Collagen IV (vessels)



Imaging Projects

2) Tiled data reconstruction and correction
TISSUE RECONSTRUCTION

e 435 mmx 2.6mm x 1.4 mm
e voxel resolution; 1.2 microns

e 3508x2072x700 pixels
* 19600 optical sections
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ina Projects

2) Tiled data reconstruction and correction
-correct brightness across images/seems

-use adjacent tiles, (calibration image?)
-different channel issues?

Collagen IV (vessels) GFAP



Existing Tools

-grid collection stitching plugin
https://imagej.net/Grid/Collection_Stitching_Plugin

(no brightness correction, need to read MATL file)

- |7 Grid/Collection stitching x| .

Type | Grid: row-by-row |
- Order |Right & Down |
23y N
t frec //f
. pixel ]
-ant rc / _ -

Flease note that the Stitching is
bhased on a publication. If you use

itforyour research please be so
kind to cite us:
Preibisch et al., Bioinformatics (2009)




Imaging Projects — Plugins Creation

MICROSCOPY

1) Tiled data reconstruction and correction

2) Multiple Astrocyte Cell classification

3) Microvessel analysis
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Other Cell Types in the Brain
Glail Cells ~microglia, astrocytes, oligodendrocytes,
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IL-6, mtDNA,
TNF, VEGF

Seizures




Imaging Projects

2) Astrocyte analysis

-automatically segment Individual Cells in 3D

-classify cells and provide volume and surface area
-extract and count individual glial cells from larger data
-use and extend existing plugins

-beginning point from existing course




Imaging Projects
2) Astrocyte analysis

-automatically segment Individual Cells in 3D
-intelligent thresholding — brightness differences?
-segmentation — use of seed points
-extendable to larger data sets with multiple astrocytes
-using seed points
-overlapping/touching cell structures?

Control RO i e




Imaging Projects

2) Astrocyte analysis

-classify cells and provide volume and surface area
-existing tools for quantification
-describe number/length of cell extensions
-define cell body
-describe number of bifurcations

. -group similar cells for classification

-use eX|st|ng pluglns (---skeleton|ze3dlanalyze skeleton?
S e dJ_T e A e s Lo L " S BT :

256056 plxels, B-0i; G4k LG pixels; 5-br; 64K



http://imagejdocu.tudor.lu/doku.php?id=plugin:morphology:skeletonize3d:start
http://imagejdocu.tudor.lu/doku.php?id=plugin:analysis:analyzeskeleton:start

Imaging Projects

2) Astrocyte analysis

-extract, classify and count individual glial cells in larger image

-find seed points to start segmentation
-use other channel information (nuclear stain)

-overlapping glial cells? Control
-where to terminate segmentation? :




Imaging Projects

2) Astrocyte analysis

-automatically segment Individual Glial Cells in 3D
-classify astrocytes and provide volume and surface area
-extract and count individual glial cells

-measure degree of overlap with vessels

-use and extend existing plugins




Existing Tools

-works on single cells
-implementation?
-seed point identification?
-Work on multiple data?
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Imaging Projects — Plugins Creation

MICROSCOPY

1) Tiled data reconstruction and correction

2) Astrocyte Cell classification

3) Microvessel analysis




Imaging Projects

3) Microvessel analysis

-segment microvessels in 3D
-classify vessel segments
-surface areal/volume
-segment width, density
identify branching patterns




Imaainc Pro ects

3) Microvessel analysis

Segment microvessels in 3D
-intelligent thresholding
-resistent to partial staining techniques
-transected segments?
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Imaaing Pro ects

3) Microvessel analysis
Classify vessel segments in 3D
-number of segments

-surface area/volume
-existing tools

-segment width

-vessel density

-identify branching patterns
-existing plugins




Imaging Projects

3) Microvessel analysis

Test on Multiple datasets
Provide relevant metric output
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Functional Units in the Brain
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Imaging Projects

3) Microvessel analysis
-measure degree of astrocyte overlap with vessels in secondary channel




Existing Tools

-vessels of multiple sizes?
-degree of overlap with additional channel?
(mask creation)

1) The first two parameters should both be set to the approximate expected radius of the blood vessels They control

duberadus (Incroineted) the closing of the tube (tube filling) and the filament pre-filter.

5]
Vessel radius (micrometer) |G
8

2) Vessel threshold: Sets the intensity sensitivity of the detection (the lower the more sensitive).
Vessel threshold

Minimal Vessel Volume (pixels) |1000 3) " Remove branched with end-points”: Skeleton branches leading to an end-point can optionally be removed.

4) "Dilate Skeleton for viewing by (pixels)": Only used for visualization in the 3D viewer.
[~ Remove branches with end-points
Dilate Skeleton for viewing by (piels) ’2— 5) "Mumber of threads": Many filters are multi-threaded, for best performance adjust this value to the number of cores

of your CPU(s) or twice this number if your architecture supports hyperthreading.
Mumber of threads |8

[ Save intermediate steps?

0K 'Emcel Results

6) “Save intermediate steps”: Save all the intermediate results (stacks) to disk.

The results consist of:

1) A label mask of connected components (Fig 4.2).

2) A labelled skeleton stack showing the skeleton, the branching and end-points (Fig 4.3).

3) A log holding some statistics on the blood vessel network (Fig 4.4) such as the average blood vessel cross-section area and diameter, the total length of the network,
the number of branches and the overall vascularization density (volume fraction occupied by the blood vessels).

Fig 4.2 Skeleton with end-points (white) Fig 4.3 Connected components label mask
and branching points (yellow)

http://adm.iFBBarceléﬁa.or /ima

e-j-fiji







Existing Tools

DATABASES

Cell Centered Database (CCDB),
SenselLab Project
_L-Neuron
Neuromorph
brainmaps.org
Neuroscience Information Framework (NIF)
Connectome Project .

Free and Commercial Software

cellprofiler
Xvoxtrace
Neurolucida
Imaris
Amira
SSECRETT and NeuroTrace

ImageJ/FIJI

NeurondJ , Simple Neurite Tracer
Find Connected Regions
Neuron Morphology , TrakEM2
Simple Interactive Object Extraction (SIOX)
Advanced Weka Segmentation
Trainable Segmentation plugin .



http://ccdb.ucsd.edu/data/index.shtm
http://senselab.med.yale.edu/
file:///GRANTS/old/advancesinbiologicalinformatics/real/tosend/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Low/Content.IE5/UIRJW4IS/%20http:/krasnow1.gmu.edu/L-Neuron/L-Neuron/home.htm
http://NeuroMorpho.Org/
http://BrainMaps.org/
http://neuinfo.org/
http://cbs.fas.harvard.edu/science/connectome-project
http://www.cellprofiler.org/
http://ncmir.ucsd.edu/downloads/xvoxtrace.shtm
http://www.mbfbioscience.com/neurolucida/
http://www.bitplane.com/go/products
http://www.amira.com/
http://gvi.seas.harvard.edu/paper/ssecrett-and-neurotrace-interactive-visualization-and-analysis-tools-largescale-neuroscience-d
http://www.imagescience.org/meijering/software/neuronj/
http://fiji.sc/wiki/index.php/Simple_Neurite_Tracer
http://www.longair.net/edinburgh/imagej/find-connected-regions/
http://www.longair.net/edinburgh/imagej/find-connected-regions/
http://www.personal.soton.ac.uk/dales/morpho/
http://www.ini.uzh.ch/~acardona/trakem2.html
http://www.siox.org/
http://fiji.sc/wiki/index.php/Advanced_Weka_Segmentation
http://fiji.sc/wiki/index.php/Trainable_Segmentation_Plugin

Existing Tools

DATABASES

Cell Centered Database (CCDB),
SenselLab Project
_L-Neuron
Neuromorph
brainmaps.org
Neuroscience Information Framework (NIF)
Connectome Project .

ImageJ/FlJI

NeuronJ , Simple Neurite Tracer
Find Connected Regions
Neuron Morphology , TrakEM2
Simple Interactive Object Extraction (SIOX)
Advanced Weka Segmentation
Trainable Segmentation plugin .



http://ccdb.ucsd.edu/data/index.shtm
http://senselab.med.yale.edu/
file:///C:/GRANTS/old/advancesinbiologicalinformatics/real/tosend/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Low/Content.IE5/UIRJW4IS/%20http:/krasnow1.gmu.edu/L-Neuron/L-Neuron/home.htm
http://NeuroMorpho.Org/
http://BrainMaps.org/
http://neuinfo.org/
http://cbs.fas.harvard.edu/science/connectome-project
http://www.imagescience.org/meijering/software/neuronj/
http://fiji.sc/wiki/index.php/Simple_Neurite_Tracer
http://www.longair.net/edinburgh/imagej/find-connected-regions/
http://www.longair.net/edinburgh/imagej/find-connected-regions/
http://www.personal.soton.ac.uk/dales/morpho/
http://www.ini.uzh.ch/~acardona/trakem2.html
http://www.siox.org/
http://fiji.sc/wiki/index.php/Advanced_Weka_Segmentation
http://fiji.sc/wiki/index.php/Trainable_Segmentation_Plugin

IMAGEJ
http://rsbweb.nih.govVl/ij/

¢ About ImageJ =JIOJEd
Imaged 1.41h

Wayne Rasband
. National Institutes of Health, USA
Pt gaviijf

Javid | .b.U
20911 of 640MB (<1%)

Imaged is in the public damain

Plugins and Macros
http://rsbweb.nih.govVl/ij/plugins/index.html
http://rsbweb.nih.gov/ij/developer/macro/macros.html
Examples
http://rsbweb.nih.gov/ij/docs/examples/index.html
Forum
http://imagej.1557.n6.nabble.com/



http://rsbweb.nih.gov/ij/
http://rsbweb.nih.gov/ij/plugins/index.html
http://rsbweb.nih.gov/ij/developer/macro/macros.html
http://rsbweb.nih.gov/ij/docs/examples/index.html
http://imagej.1557.n6.nabble.com/

Introduction to the Main Menu

"¢ Image) BE x|

File Edit Image Process Analyze Plugins Window Help
0 Qz|of~| 4]+ [\ Al |OA® Ariimid

Scrolling tool (or press space bar and drag)

-

-

Dey | Stk (LUT

Of these, we'll concentrate on:
- Image
- Process
- Analyze
- Plugins
- Help



Image Menu

Type

Adjust
Show Info._.
Properties. ..
Color
Stacks
Hyperstacks

Crop
Duplicate.__.
Rename. ..
Scale. ..
Translate. .
Rotate

Zoom

a-bit
16-bit
32-bit
8-bit Color
v RGB Color

ﬂ RGB Stack
HSB Stack

¢ Imagel
| File Edit Image

r

r

Cirl+
Ctri+Shift+P

Cirl+Shift+x
Ctri+Shifi+D

Ctri+E

Lookup Tables >

Brightness/Contrast. ..

Window/Level...
Color Balance. ..
Threshold._.
Size. .

Canvas Size...

Cirl+Shift+C

Ctri+Shift+T

Split Channels
Merge Channels...

Channels Tool...

Stack to RGB
Make Composite
Show LUT

Ctri+Shift+K

Add Slice

Delete Slice

Next Slice [#]
Previous Slice [<]
Set Slice. ..

Images to Stack
Stack to Images
Make Montage. ..
Reslice [/]...

Z Project...

3D Project...

Plot Z-axis Profile

Start Animation [\
SIDF} Animation

Animation Options._.



Process Menu

g Image)

HFHE Edit Image Process
Smooth Ctri+Shift+5
Sharpen
Find Edges

Enhance Contrast
Moise >
Shadows /
Binary ’
Math »
FFT N
Filters »
Image Calculator...

Subtract Background. ..

Repeat Command Ctrl+Shift+R

FFT
Inverse FFT 7
Redisplay Power Spegfum

FFT Options._

Bandpass Filter.__
Custom Filter...
FD Math._.

Swap Quadrants

| -

Convolve. .
Gaussian Blur...
Median...
Mean. ..
Minimum...
Maximum...
Unsharp Mask...

Variance. .

Show Circular Masks. ..

-~

-,

¢ FFT Bandpass Filter

Filter Large Structures Down to |40 pixels

Filter Small Structures Up to |3 pixels

Suppress Stripes: |Nnne ,,|

Tolerance of Direction: |5 %4

v Autoscale After Filtering
v Saturate Image when Autoscaling
[ Display Filter

0K | Cancel|

-~

f Convolver... W

-1-1-1-1-1
“1-1-1-1-1
-1-124-1-1
“1-1-1-1-1
“1-1-1-1-1

Open... | Save... |

v Mormalize Kernel

[ Preview

: OK | Cancel |

.................




Analyze Menu

-~

g Image.J

File Edit Image Process Analyze
Eg = CtrI+M/

Texttool Analyze Particles. ..

Measure

Summarize
Distribution. .
Label

o~

g Analyze Particles

Size (pixel"2): | 0-Infinity

Circularity: |0.00-1.00

Show: |Mothing

El

v Display Results v Exclude on Edges
| Include Holes

[ Record Starts

v Clear Results
W Summarize
[ Add to Manager

OK | Cancel|

Clear Results
Set Measurements. ..

Set Scale. .
Calibrate. .
Ctri+H
Ciri+K

Histogram
Plot Profile
Surface Plot...
Gels

Tools M

*>>_

Save XY Coordinates...

Fractal Box Count...

| Analyze Line Graph

Curve Fitting...

ROl Manager...
Scale Bar.__.

Calibration Bar...

Color Histogram

Sync Windows

Sync Measure 3D

-~

{ Set Measurements

v Area [ Mean Gray Value
[ Standard Deviation [ Modal Gray Value
v Min & Max Gray Value | Centroid

| Center of Mass | Perimeter

[ Bounding Rectangle [ Fit Ellipse

[ Circularity v Ferets Diameter
v Integrated Density [ Median

| Skewness | Kurtosis

[ Area Fraction [ Slice Nurnber

| Limnitto Threshold
[ Invert ¥ Coordinates

Iv Display Label

Redirect To: |None

[

Decimal Places (0-9). |3

DK | Cancel|




Plugins Menu

Macros
Shortcuts
Utilities
New

Compile and Run.__

AN Reader

AN Writer
AcquireQCam
Addmacro
Background Correction
Colocalization
Colocalization Finder
Color

Demos

Depth Coded Stack
Diffraction Limit PSF
Diffraction PSF 30D
Dispose All Windows

Examples

Extended Depth of Field

Filters

Graphics
lJUpdate

ImageJ 3D Viewer
ImageJ Updater
Image Correlator

Inhomogen Isotropic Diffusion 2D

Input-Cutput

Install___ Cirl+Shift+M
Run...

Edit...

Startup Macros....

Record...

Pencil Tool Options. ..
Paintbrush Tool Options. .
Flood Fill Tool Options._.

Set Drawing Color...

About Startup Macros. ..
Save As JPEG... [j]
Save Inverted FITS

Control Panel...
ImageJ Properties. ..
List Shortcuts. ..
Threads. ..
Benchmark
Reset. ..

Monitor Memory...
Search...

Capture Screen Ctri+Shift+G

Find Commands.._. Ctri+L

Update ImageJ._.



FIJI

Fiji is an image processing package. It can be described as a distribution of
Imaged (and soon Imaged?2) together with Java, Java 3D and a lot of plugins
organized into a coherent menu structure. Fiji compares to ImagedJ as
Ubuntu compares to Linux.

http://fiji.sc/wiki/index.php/Fiji

-



http://fiji.sc/wiki/index.php/Fiji

dir1 = getDirectory("Choose a Directory ");
list = getFileList(dir1);

ddir] Sdin UL IMAGEJ — Writing Macros
fFollre(.ir:g .kiilﬁ;rﬁ;tr? ;/r(]dﬂrj)){ (i use the macro-recorder under

e = Ii:s,t[i]; ’ plugins—macro--record to get started)
file2 = dir1 + list[i];

open(file2);

//name1 = list[i] + " - C=0";
[/Iname2 = list[i] + " - C=1";
//Iname3 = list[i] + " - C=2";
//selectWindow(name1);
run("Brightness/Contrast...");
setMinAndMax(0, 4095);
//selectWindow(name2);
run("Brightness/Contrast...");
setMinAndMax(0, 4095);
//selectWindow(name3);
setMinAndMax(0, 4095);
run("Brightness/Contrast...");
setMinAndMax(0, 4095);

/run("Concatenate...", "stack1=name1 stack2=name?2 title=stack");
/frun("Concatenate...", "stack1=name3 stack2=stack title=stacks");
name1 = ddir1 + i;

saveAs("Tiff", name1);

close();




Dialog.create("TILER Z-Project") IMAGEJ — Writing Macros

numcols = 3;

numrows = 3;

Dialog.addNumber("ROWS", numcols);
Dialog.addNumber("COLUMNS", numrows);
Dialog.show();

numslices = nSlices;
NUMrows2 = numrows*numcols;
last=nSlices*numrows2;

run("Brightness/Contrast...");

setMinAndMax(0, 4095);

call("ij.ImagePlus.setDefault16bitRange", 0);

run("Make Montage...", "columns=numslices rows=numrows2 scale=1 first=1 last=last
increment=1 border=0 font=12");

run("Montage to Stack...", "images_per _row=numslices images_per_column=1
border=0");

run("Z Project...", "start=1 stop=numslices projection=[Max Intensity]");

run("Montage to Stack...", "images_per _row=1 images_per_column=numrows2
border=0");

run("Make Montage...", "columns=numcols rows=numrows scale=1 first=1
last=numrows2 increment=1 border=0 font=12");




/ITRIPLE STAIN RGB ANALYZER

dir1 = getDirectory("Choose a Directory ");
list = getFileList(dir1);

ddir1 =dir1+"\\sum\\";
File.makeDirectory(ddir1);

ddir2 =dir1+"\max\\";
File.makeDirectory(ddir2);

for (i=0; i<list.length; i++) {

file = list[i];
file2 = dir1 + list[i];
open(file2);

run("Brightness/Contrast...");

setMinAndMax(0, 4095);
call("ij.ImagePlus.setDefault16bitRange", 0);
run("Stack Splitter", "number=2");

r= "(stk_0002_)" + file;

g = "(stk_0001_)" + file;

b ="(none)" + file;

selectWindow(file);

run("Close");

run("Merge Channels...", "red=r green=g blue=*None* gray=*None*");
run("Z Project...", " projection=[Sum Slices]");
name1 = ddir1 +"SUM_RGB" + file;
saveAs("Tiff", name1);

selectWindow("RGB");

run("Z Project...", " projection=[Max Intensity]");
name1 = ddir2 + "MAX_RGB" + file ;
saveAs("Tiff", name1);

close();

close();

close();

}

dir2 = dir1+"\\max\\";

list = getFileList(dir2);

for (i=0; i<list.length; i++) {

file = dir2 + list[i];

match = indexOf(file, "RGB");
file = list[i];

if (match > 0) {

open(dir2 + list[i]);

run("Split Channels");
selectWindow(file+ " (green)");
setThreshold(94, 255);
run("Convert to Mask");
selectWindow(file+ " (green)");
wait(2000);

run("Invert");

wait(1000);
selectWindow(file+ " (green)");
wait(1000);

IMAGEJ — Writing Macros

selectWindow("Results");

name = dir2 + "Results.xls";
run("Text...", "save=name");
run("Clear Results");

Ilprint(f, list[2] + "\t");
/Iselectimage(-3);
/lsaveAs("Raw Data", "./2.raw");
/Iselectimage(-3);
/l[saveAs("Raw Data", "./3.raw");
/Iselectimage(-4);
/lsaveAs("Raw Data", "./3.raw");
dir2 = dir1+"\\sum\\";

list = getFileList(dir2);

for (i=0; i<list.length; i++) {

file = dir2 + list[i];

match = indexOf(file, "RGB");
file = list[i];

if (match > 0) {

open(dir2 + list[i]);

run("Split Channels");
selectWindow(file+ " (green)");
setThreshold(94, 255);
run("Convert to Mask");
selectWindow(file+ " (green)");
Wait(2000);

run("Invert");

wait(1000);
selectWindow(file+ " (green)");
wait(1000);
imageCalculator("Subtract create", file + " (red)" file + " (green)");
run("Measure");

run("Close All");

}

selectWindow("Results");
name = dir2 + "Results.xIs";
run("Text...", "save=name");
run("Clear Results");

}




import ij.*;
import ij.process.*; . =
import .gui.*; IMAGEJ — Writing Plugins
import ij.plugin.”;
public class Demontager_ implements Plugin {
/** This plugin converts a montaged image to an image stack
based on the number of rows and columns input by the user.
This is the opposite of what the Image/Stacks/Make Montage
command does.
*/
public void run(String arg) {
ImagePlus imp = IJ.getimage();
GenericDialog gd = new GenericDialog("Demontager");
gd.addNumericField("Columns:" ,1,0);
gd.addNumericField("Rows:" ,1,0);
gd.showDialog();
if (gd.wasCanceled())
return;
int columns = (int)gd.getNextNumber();
int rows = (int)gd.getNextNumber();
ImageProcessor ip = imp.getProcessor();
ImageStack stack = demontage(ip, columns, rows);
new ImagePlus("Demontage", stack).show();

}

public ImageStack demontage(ImageProcessor ip, int columns, int rows) {
int width = ip.getWidth();
int height = ip.getHeight();
int cropwidth = width/columns;
int cropheight = height/rows;
ImageStack stack = new ImageStack(cropwidth, cropheight);
for (int j=1; j<=rows; j++) {
for (inti = 1; i<=columns; i++) {
int x =i * cropwidth - cropwidth;
inty = j * cropheight - cropheight;
ip.setRoi(x, y, cropwidth, cropheight);
stack.addSlice(null, ip.crop());
}
}

return stack;




Automating/ Calling ImagedJ from other Programs

Call it from the command line

Plugins located in same directory:

java -cp ij.jar:. analyze blobs.tif > results.txt (Unix)
java -cp ij.jar;. analyze blobs.tif > results.txt (Windows)

Or Define the Directory:

java -Dplugins.dir=/usr/local/lmageJ -cp /usr/locallij.jar:. analyze blobs.tif > results.txt (Unix)
java -Dplugins.dir=C:\ImagedJ -cp C:\ImageJ\ij.jar;. analyze blobs.tif > results.txt (Windows)

Run it in Batch mode — no GUI

-batch path [arg]

Runs a macro or script in batch (no GUI) mode, passing it an optional argument.
ImagedJ exits when the macro finishes.

http://skyview.gsfc.nasa.gov/jar/javadocs/ij/imaged.html



http://skyview.gsfc.nasa.gov/jar/javadocs/ij/ImageJ.html

Confounding Factors in Data

*Brightness inhomogeneities (laterally and axially (PSF) —confocal)
Sample auto fluorescence

*Poorly/incompletely stained

Transected structures due to physical sectioning

Alignment and recombination (tiled data or badly aligned image
stacks)

Dense overlapping structures

Sample variability

*Size

*Processing time

Error? — confidence estimates




ALL PROJECTS

‘implemented/useable as ImageJ plugin or macro
e Call from command line?

Extendable to other data
» Test/works on all provided data

automated
 minimal user input to trigger

Simple Graphical Interface
Sensible feedback of results
 Non-destructive image overlay

« Table of results/graphs

*Error warnings

Don't reinvent the Wheel!!!




The Data!

http://drosophila.biology.kent.edu/users/rclement/resources/data/
-multichannnel data, not all channels necessary
-some operations require different channels
-use 3D data (not 2D projections)

1) Tiled data reconstruction and correction

2-tiled data/cortex/test10_ 20120411 103225
2-tiled data/spinalcord/test10_ 20120504 093927

2) Astrocyte Cell classification

3-astrocyte classification/single
-only use astrocyte data channel

3-astrocyte classification/multiple
-astrocyte data for segmenting, nuclei for seed points

3) Microvessel analysis

4-microvessel analysis/big
4-microvessel analysis/small




Imaging Projects — Data examples

-show how to split channels
-brightness adjust or reset

1) Tiled data reconstruction and correction
-show projection image and MATL file

2) Astrocyte Cell classification
-show projection image and sample data

3) Microvessel analysis
-show projection image and channel data
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