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Image Processing & Analysis for Life Scientists
Olivier Burri, Romain Guiet & Arne Seitz
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e Using Analyze Particles
e Displaying Results

e Output to Roi Manager
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File Edit Image PrncessPIugins Wing

x=23.73 (250), y=5.79 (61), inde

Measure

Summarize
Distribution. ..
Label

Clear Resulis

et Measurements. ..

Set Scale....

Calibrate. ..

" Analyze Particles A

Size (pm*2).  |0-Infinity
| Pixel units

Circularity:  |0.00-1.00

Show:. |Masks -

[ iDisplayresults: [ Exclude on edges
|  Clearresults | Include holes
|  Summarize |  Record starts

| Addto Manager | Insitu Show

OK | Dancel| Help|
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" Analyze Particles et

Size (pm*2).  |0-Infinity
| Pixel units

Circularity:  |0.00-1.00

Show:. |Masks -

|  Exclude on edges
|  Clearresults | Include holes

|  Summarize |  Record starts

| Addto Managerf@ | Insitu Show

OK | Eann::el| Help|




Analyze Particles: Filtering
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| Summarize

Analyze Particles

Size (um*2).  [1.0-Infinity

F el units
Circularity:  |0.00-1.00
Show. |Masks -

| Display results

|  Clearresults

| Addto Manager

OK

|  Exclude on edges
| Include holes

| Record starts

| In situ Show

| Cann::el| Help|
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Analyze Particles

Size (um*2).  [1.0-Infinity

F el units
Circularity:  [0.00-1,
Show. |Masks

00

| Display results

|  Clearresults

| Summarize

| Addto Manager

OK

|  Exclude on edges
| Include holes

| Record starts

| In situ Show

| Cann::el| Help|
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Analyze Particles

Size (pm*2).  |0-Infinity

| Pixel units

Circularity:  |0.80-1.00

Show:. |Masks

| Display results
| Clear results
| Summarize

| Addto Manager

OK

-

|  Exclude on edges
| Include holes

| Record starts

| In situ Show

| Cann::el| Help|
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Analyze Particles et

Size (pm*2).  |0-Infinity

| Pixel units

Circularity: |0.00-1.00|

Show: |Count Masks -

| Display results |  Exclude on edges

|  Clearresults | Include holes
|  Summarize |  Record starts

| Addto Manager | Insitu Show

OK | Cann::el| Help|




Analyze Particles: Results

Input

Output
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Analyze Particles et

Size (pm*2).  |0-Infinity
| Pixel units

Circularity:  |0.00-1.00

Show: |Count Masks -

|  Exclude on edges

|  Clearresults | Include holes
|  Summarize |  Record starts
| Addto Manager | Insitu Show

OK | Cann::el| Help|

Results — L]
File Edit Font Resulis
Lahel Ares

bacteria_crop-3tf  1.43%2
bacteria_crop-3.tf 0676
bacteria_crop-3.tif  0.9582
bacteria_crop-s.tif 1.117
bacteria_crop-o.tift 0604
bacteria_crop-o.tif  2.000

bacteria_crop-otift  1.396
hactaria reons2 HE 1 A5
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File Edit Image Process Analyze FPlugins Window Help BAR
B Ol || </ [1% N Al /@] omsuluwr] 0| 4] ] |

Scrolling tool {or press space bar and drag)

Stk

24.01x24 .01 pm (253x253); 8-bit; 63K




Analyze Particles: Results
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(Fuji Is Just) Imagel

File Edit Image FrncessF’Iugiﬂs Window Help BAR
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(= feljafiolFep
x=23.73 (250). y=5.79 (61). index:

— [] >
Measure Ctrl+M ﬂ"“l J ‘ 4 ‘ r,{}:.‘ ‘}}
. Analyze Particles.__.
Summarize
Distribution. ..
Label
Clear Results
Set Scale... "' Results — []
Calibrate. . File Edit Font Results
Label Area el
1 bacteria_crop-3.tf 1432
2 bacteria_crop-3tf 0676 |
d bacteria_crop-3.tif  0.9582
il bacteria_crop-s.tif 1.117
2 bacteria_crop-o.tift 0604
b bacteria_crop-o.tif  2.000
7 bacteria_crop-otift  1.396
:fe' hartaria cron_2 HE 1 BAG %




Analyze Particles: Results

Set Measurements

JArea: | Mean gray value
| Standard deviation | Modal gray value
| Min & max grayvalue | Centroid

| Center of mass | Perimeter

| Bounding rectangle | Fitellipse

| Shape descriptors | Feret's diameter
| Integrated density | Median

| Skewness | Kurtosis

| Area fraction | Stack position

w Limitto threshold §lv Display label

| InvertY coordinates | Scientific notation
| Add to overlay | MaM empty cells

Redirectto: |Mone

Decimal places (0-9) |3

I ‘ Gancel‘ Help‘
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Jacteria_crop-3 1
nacteria_crop-3 tif
nacteria_crop-3 tif
nacteria_crop-3 tif
nacteria_crop-o tif

A& O -] O

bacteria_crop-o tif
bacteria_crop-a tif

hartaria crons= tif

— [] 4
Help BAR
VALY
=sults — []
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Analyze Particles: ROl Manager

Analyze Particles et

Size (pm*2).  |0-Infinity
| Pixel units

Circularity:  |0.00-1.00

Input

show:  |[Mothing i

| Display results |  Exclude on edges
| Clear results | Include holes

| Summarize | Record starts

| In situ Show

OK | Cann::el| Help|

RO... — ] pod
0001-0008 - Addf
0002-0005 Update
0003-0012 —
u pu 0004-0027 _ - Delete
0005-0035 Rename...
On Same Image +  |ooos0042 easure
0007-0038 .
0008-0046
0009-0042 Froperties...
0010-0070 Flatten [F]
0011-0085 dore o
0012-0089 —
0013-0093 oW
0014-0116 w |Iv Labels




Gonclusion B
e Using Analyze Particles
e Displaying Results

e Output to ROI Manager
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Analyze Particles: Results

Set Measurements it
v iArea ¥ Mean gray value
w Standard deviation | Modal gray value
v Min & max grayvalue | Centroid
w Center of mass | Perimeter
| Bounding rectangle |+ Fit ellipse

| Feret's diameter
| Median
| Kurtosis

| Shape descriptors
| Integrated density
| Skewness

| Area fraction | Stack position

w Limitto threshold v Display label

1

Results — ]
File Edt Font Results
Label Area |Mean [StdDev  (Min [Max | X bl hWajor |Minor  [Angle

21 bacteria_crop-1.4f 1577 255 0 285 255 14857 16226 2164 0928 14790

22 bacteria_crop-1.4f 0.739 255 0 200 205 20867 18479 1242 0757 53552

23  bacteria_crop-1.4f 1.811 255 0 285 255 10658 19467 2203 1.047 104.009
24 bacteria_crop-14f 0946 255 0 200 209 19712 198522 1889 0.798 45714

25  bacteria_crop-1.4f 1532 255 0 285 2585 20710 22350 2458 0.793 34745

26 bacteria_crop-1.4f 1.144 255 0 285 255 18705 22345 2030 0717 172939
27 bacteria_crop-1.4f 1.2858 255 0 200 200 12034 23222 1928 0.8591 14.0585

x|




Analyze Particles: Results
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1

Set Measurements it

v iArea ¥ Mean gray value

w Standard deviation | Modal gray value

v Min & max grayvalue | Centroid

w Center of mass | Perimeter

| Bounding rectangle |+ Fit ellipse

| Shape descriptors | Feret's diameter

| Integrated density | Median

| Skewness | Kurtosis

| Area fraction | Stack position

w Limitto threshold v Display label

Results — [
File Edit Font Results
Label Ared flax bt Major |Minor [Angle *

21  bacteria_crop-1tf  1.277 14957 16226 2164 0928 14.7390
22 bacteria_crop-1.tf 0.739 20867 18479 1242 07527 53552
23  bacteria_crop-1tf 1.811 10658 19467 2203 1.047 104.009
24 bacteria_crop-1.4f  0.946 189.712 196552 1589 0798 45714
29 bacteria_crop-14f 1.523%2 20710 22350 2488 0793 34745
26 bacteria_crop-1tf  1.144 18.705 22345 2030 0717 172989
27  bacteria_crop-1.4f 1.288 12.034 23252 1928 0.851 14.055

x|




Analyze Particles: Results

Set Measurements o

W iArea: ¥ Mean gray value
w Standard deviation | Modal gray value
v Min & max grayvalue | Centroid

w Center of mass | Perimeter

| Bounding rectangle |+ Fit ellipse

| Shape descriptors | Feret's diameter
| Integrated density | Median

| Skewness | Kurtosis

| Area fraction | Stack position

w Limitto threshold v Display label
| InvertY coordinates | Scientific notation
| Add to overlay | MaM empty cells

Redirectto: |Mone 7

Decimal places (0-9) |3

I ‘ Gancel‘ Help‘
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Set Measurements )4

v Area v Mean gray value
v Standard deviation | Modal gray value
v Min & max grayvalue | Centroid

v Center of mass | Perimeter

| Bounding rectangle v Fit ellipse

| Shape descriptors |  Feret's diameter
| Integrated density | Median

| Skewness | Kurtosis

| Areafraction | Stack position

v Limitto threshold v Display label
| InvertY coordinates | Scientific notation
| Add to overlay | MaM empty cells

Redirect to;

Decimal places (U-4}:

] | Cann::el| Help|

Mask of C2-bac...

O

24.01x24.01 pm (253x253); 8-hit; 63K

s
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" Cl-bacteria_cro... — O
24.01x24.01 pm (253x253); 16-hit; 125K

X




Analyze Particles b

Size (um2): ORI

| Pixel units

Circularity:  |0.00-1.00

show:  |Mothing =]

v Display results | Exclude on edges
| Clearresults | Include holes

| Summarize | Record starts

| Addto Manager | Insitu Show

Ok | Cann:el| Help|
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Mask of C2-bac... — 4
24.01x24.01 uym (253x253); 3-hit 63K

s

11" C1-bacteria_cro... —

O X

24.01x24.01 pm (253x253); 16-hit; 125K

Results — L] d
File Edit Font Resulis

Label StdDen Minor |Angle %
1 C1-bacteria_crop tif 133.588 0814 132923
2 C1-bacteria_crop tif . 944 507 101.731 0910 eY.194
3 C1-hacteria_crop tif 124 950 0885 94 .880
4 C1-bacteria_crop tif 136.765 08956 88.107
5 C1-bacteria_crop tif TH.698 0724 35103
5 C1-hacteria_crop tif 106.098 1.010 129.235
7 C1-bacteria_crop tif 81,655 0847 3840
li ™1 _hartaria cron bif Qs SR 1 MisR

5 051
b




