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The IMAGIC guiSPECTRA program

© Image Science Software GmbH (Version 2023-02-14 14:25:19 +0100) guiDETECTOR Wed 1 Mar 2023 09:58:41
Global Information
2D images | FRC - 1/2-bit | FRI - 1/2-bit
Input image(s) Browse Mode
- ® Single data-set © Different data-sets . . . 1 .
[my_images i Fourier Ring Information - 2-bit
Size = 4000x4000, Images = 1 © ERC O ERI ® Both
Root name of results files Mode of input
[my_images © One reference © Sequential =
© Parallel © Sequential pairs
© Self
Output PLT/CSV/XML files with Fourier ring correlation ]
LFcut [0.05 HFcut  [0.2 10000.00 —
[my_images_frc - o i
Filling degree / Object size 0.66
[ Sum input images
Output PLT/CSV/XML files with Fourier ring information al ]
|my_images_m
0.00
Automatic Default
-10000.00 —
-20000.00 —
Dimes 5431450 R
VERSE_CONTRAST; 000 20000 40000 600.00 800.00 1000.00 1200.00 1400.00 1600.00 1800.00 2000.00
ARNING: fied in header J Radius in Fourier space
Save
ooooooooooooo g (global) comparison
01-03-2023 09:58:12 ** Am calculating (global) FRC and FRI
01-03-2023 09:58:13 ** Am finishing FOURIER_SHELL
< MJ

Open Menu | HideIouItips‘ Display | Movie | Plot |ColuurMapping| Command | Shell | 4Back | Next s | Exit

The guiSPECTRA program offers a number of options to to estimate the

global and local information content of in a data-set of curves/spectra/1D
images.

This is a brief hands-on on how to use IMAGIC GUI oriented programs and
how to work with guiSPECTRA:

CONTENT:

» IMAGIC GUI programs How to use IMAGIC GUI programs
» guiSPECTRA How to use guiSPECTRA
Import Spectra How to import spectra
Prepare Spectra How to pre-treat spectra
MSA and Classification. How to find the main variances and classes
Global Information How to estimate the global information content
Local Information How to estimate the local information content
» Error hints How to send us feedback
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Workflow

The idea of guiSPECTRA is to guide you through a typical
camera/detector correction measurement or camera .

The workflow consists of several pages. Each page will perform a
specific image processing step.

If the calculations are finished the results are shown and you can
press the “Next” button to continue with the next page.

Next B

Of course, there is also a “Back” button. But be careful: when
leaving a page the results shown on the page may get lost and when
coming back you might have to do the calculations once more to get
the results printed. The output files do not get lost, of course.

€ Back
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The Working Directory

If guiSPECTRA is called from the programs list, by using an icon orin a
command line the working directory will be your default system directory.

If guiSPECTRA is called by an IMAGIC command in a terminal / command
window

IMAGIC-COMMAND : gui-SPECTRA
the working directory will be the directory used in this window.

If you want to change this directory use the “Back” button(s)

€ Back |

or the “Open Menu” button

Open Menu |

to navigate to the “Start” page where you can specify the working
directory of guiSPECTRA.

All output files will be stored in the working directory which you
have specified on the start page.

Input files can be chosen from other directories.
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Help

Move the cursor on (nearly) any item (questions, radio buttons, display
windows...) shown on the pages and you will get context sensitive help.

Output file:

whgb_micrograph

Name of the output IMAGIC file containing the imported
micrographs. 1

Note that the name of this output file will be created
automatically.

Select format o In case of type conflicts

Select the input file format.

|Note: Currently only TIFF and MRC files can be imported.

|MRC:

This is one of the oldest image formats in use in electron
microscopy. One of the philosophies behind this data format is
that it is compatible to the CCP4 format in use in X-ray
crystallography.

TIFF (Tagged Image Format):
This has become one of the standard formats in desk-top
publishing oriented image processing.

7
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Input Files

Usually the input files on each page are output file(s) from the previous
page(s) and are suggested automatically.

You can, of course, always use other input files names and even use other
input directories.

Input file

Imy spectra Browse
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Input File Chooser

In most of the pages you are asked for input file(s) and you will find a

“Browse file” button:

Browse file

Pressing this button will open the IMAGIC file chooser:

Show: | Project files (whgb* {hed,img}) ¥ |  Favorites v| &
B .
_data/
| whgb_3d_1.hed
whgb_3d_1.img

| |whgb_3d_2.hed

|
{ [whgb_3d_3.hed

| |whgb_3d_3.img

! [whgb_3d_masked_2.hed

| |whgb_3d_masked_2.img

whgb_3d_masked_3.hed

whgb_3d_masked_3.img ﬂ

| | L | |
Filename: | /Imagic/imagic/test/_test_gui/whgb_3d_2.img

OK 7~

Cancel |

Location[«[«[ 1 [»[»] Contrast | f———1]Zoom
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Choose the wanted file by
clicking its name

You can use a pre-selection of
the files shown:

Show: Project files (whgb*.{hed,img})
IMAGIC files (*.{hed,img})

’ —datal ' Files (%)
’ whob_o Custom Filter
i Whgb_a&?—nﬂg

If the images are in IMAGIC
format you can get a pre- view
of the images.

[V Preview'

Note that you can store your
directory in “Favorites”.




Output Files

Usually the names of the output files are suggested but it is your choice,
of course. On each page you can specify these output file names on the
left hand side.

Output file Export

Imy_spectra
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A Typical Page

A typical IMAGIC GUI program page has three columns.

The left part contains the file information and a kind of terminal window
showing the print-out of the currently running IMAGIC program(s). In
additional tabs you can find the control windows to adjust the displays on
the left hand side.

The middle part usually contains parameters to be specified and a single
or a number of “Run” buttons to start the calculation(s).

The right part displays input and output images. Sometimes it can also
contain additional follow-up calculations and the related “Run” buttons.

© Image Science Software GmbH (Version 2022-11-30 18:18:14 +0100) guiCNORM Fri 9 Dec 2022 11:35:40

Camera Correction

Input Micrographs | Corrected Micrographs | Average | Sigma

Input file with (raw) micrographs Browse file © Camera Normalisation
~ © Measure
|my,mmmgrapns
© Correct

Size = 4096x4096, Images = 70

Input camera statistics average file Browse file Cllleastsndicores

Imyimicmgraphsﬁcnormﬁaverage Correct

Size = 4096x4096, Images = 1

Input camera statistics sigma file Browse file

|myfmicmgraphsﬁcnormﬁsigma
Size = 4096x4096, Images = 1

Output file with camera corrected micrographs Export file

Imyfmicrographsﬁcnorm

Output good camera corrected micrographs Export file

Imyfmicrographsﬁcnorm 1_good

IMAGIC output | | Micrograph | Corrected Avsraae siame

Output file, image loc# : my_micrographs_cnorm
Input average file

L

my_micrographs_cnorm_average
Input sigma file :
my_micrographs_cnorm_sigma
Reverse contrast in camera corrected images : NO

09-12-2022 11:33:58 ** Am correcting/normalising images

09-12-2022 11:33:58 ** Correction: 1% done

09-12-2022 11:34:01 ** Correction: >>> 10% done

09-12-2022 11:34:03 ** Correction: >>>55 20% done

09-12-2022 11:34:06 ** Correction: >>>>>5>> 30% done

09-12-2022 11:34:09 ** Correction: >>>>>>>>55 40% done

09-12-2022 11:34:12 ** Correction: >>>>>>>>>>5>> 50% done

09-12-2022 11:34:15 ** Correction: >>>>>>>>>>>>>>> 60% done

09-12-2022 11:34:18 ** Correction: >>>>>>>>>>>>>>>55> 70% done

09-12-2022 11:34:21 ** Correction: >>>>>>>>>>>>>>>>>>5> 80% done

09-12-2022 11:34:24 ** Correction: >>>>>>>>>>>>>>>>>>>>55> _  90% done 3 i i

09-12-2022 11:34:27 ** Correction: >>>>>>>>>>>>>>>>>>>>>>>>> 100% done Extract micrographs (e e S LD iy

09-12-2022 11:34:27 ** Correction/normalisation done O Useall F¥/too extreme sigma of densities
_— e, & 100 extreme min/max

Image name: {8 Us¢ micrographs only: difference of densities

Size: 4096,4096 Loc: 70 Type: REAL Cre.Date: 09-Dec-2022 Time: 11:34:27
EM2EM; HEADERS /ACTIVE ; EXCOPY/SELECT/SIGMA/SET_INACTIVE; CAMERA_NORM/REVERSE_CONT

ey Ignore if [1.5 times sigma away

from mean value

o > = Extract micrographs

Open Menu Hide Tooltips Display | Movie | Plot Command Shell @Back | Next 8 ‘ Exit
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A Typical Page - Program Parameters

Mode of preparation

@® Pretreat images
O Normalise amplitude spectra (NAS)
Pretreat images

[v Band-pass Filter

LF cut [0.100
Rem. LF [0.000
HF cut [0.800
[V Normalisation
Sigma [10.000
Mask
Radius [0.680
Drop off [0.050 |
O Test loc. # o .
® Run for all particles
Automatic | | Defaut |  Run |

[v Centre particles
® Self rotate

O Total sum

O Self

O Mass center

Sto[20 2]

@ Test loc. # |1

© Run for all particles

Automatic | Default |

Automatic | Default

Run All 7
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In the middle part of a typical IMAGIC GUI
program page you will find the program
parameters to be used.

Radio Buttons are showing options.
One option only has to be used.

@ Self rotate

O Total sum

O Self

O Mass center

Click buttons are showing options which
you can use or not.

v Band-pass Filter

In text fields you can type in the wanted
value. If the needed value is a number you
can also move the cursor into this field,
press the mouse key and keep it pressed
and move the cursor to change the value.

|10.000

There are also boxes where you can use
up and down arrows to change the value.

E




A Typical Page - Automatic / Default

[ Resize/Coarsen micrographs

q

[ Create patches

[V Prepare micrograph
Low freq. cut 0.0200

Remaining low frequency 0

High freq. cut 0.9000 In the middle part of a typical IMAGIC
[V Remove outlier pixels GUI program page you will also find

Outlier is |4.50 sigma off the mean value “Automatic” and “Default buttons
[V Invert densities

1 |4

[ Resize/Coarsen prepared micrographs

Automatic | Default

Run =l

Pressing the “Automatic” button will fill in the values suggested by IMAGIC.

Automatic |

Pressing the “Default” button will fill in the values which you have used
during the last “Run”.

Default |

The values shown when entering a page are the default values (your last
values given) if they are available. Else the automatic values are shown.
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A Typical Page - Run buttons

Create prepared amplitude images

[v Filter micrographs

Low freq. cut [0.2000
Remaining low frequency [0
High freq. cut [0.9900
Filter amplitude images

Low freq. cut [0.0200
Remaining low frequency ~ [0.0200
High freq. cut W

Coarsen filtered amplitude images
® Yes O No

Summing parameter |2 §|'
Automatic Default | Run
MSA options

[ MSA eigenfilter amplitudes
[v MSA classify amplitudes
MSA

Inner radius of ring mask W
Outer radius of ring mask ~ [0.99
Number of eigenimages ~ [10 3|
Number of iterations =

Classification
Use how many eigenimages |5 ﬂ

Number of classes 25 ﬁ
Automatic Default |
Run all !
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To run the calculations press the “Run”
button.

Run

On a number of pages the calculations can
be split. In this case you will find more than
one single “Run” button.

Not running everything at once can be
helpful when testing parameters.

May be a certain “Run” button is not yet
activated because it needs the results of
calculations not yet done.

Pressing the “Run All” button starts all
calculations currently activated on the page.

Run All 7 |

You can abort a running program by
pressing the “Abort” button.

Abort /I|




A Typical Page - Additional Tasks

The main calculations on the page are done using the middle part of an
typical IMAGIC GUI program page. But on a number of pages some
additional calculations have to be done. Please follow the instructions
given.

Select good and typical views for the subsequent 3D reconstruction
Suggested: Single 3D: "Use all’, Multiple 3D: Select (many)

Use the display above and select the wanted
(aligned) class averages by clicking into the images.

Extract selected

class averages Use all

Note that the new output images are usually shown in a new display tab.
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A Typical Page - “Terminal Window”

All print-out of an IMAGIC program started within the current IMAGIC
GUI program page is shown in a kind of terminal window on the left hand
side.

Most of the programs will end with a ”How to continue” giving some
hints on how to check the results and on how to continue.

You can use the “Save” button to store the print-out in a text file.

With the “Zoom” button you can open a separate larger window showing
the print-out.

Note that the “Save” and “Zoom” buttons are only visible when the
cursor is moved into the terminal window.

18-10-2017 12:03:39 ** Filtering: >>>>>>>>>>>>>>>>>>>>>>>>> 99% done .:J
18-10-2017 12:03:39 ** Filtering: >>>>>>>>>>>>>>>>>>>>>>>>> 100% done

Image name: MOVIE SUM FROM whgb _cd4.img (7 IMAGES) (PREPARE) (PREPARE)

Size: 108, 108 Loc: 20885 Type: REAL Cre.Date: 18-0Oct-2017 Time: 12:03:3¢
HIGH=0.9; HEADERS/CLS_DEFOCUS ; HEADERS/CLS_DEFOCUS ; HEADERS/CLS_DEFOCUS ; CTF2D_F

IP;CUT_IMAGE/APERIODIC;HEADERS/ACTIVE; EXCOPY/SELECT/CCC/SET_INACTIVE;EXCOPY/E

LECT/SIGMA/SET_INACTIVE; INC2DMENU/PREPARE/BP LOW=0.1 TRANS=0.0 HIGH=0.8;

- Compare the input (first display) and the prepared images
(last display).

- If not satisfied, change the filter parameters and re-run the
calculations.

- If the prepared images are okay press the NEXT button to continue.

Zoom Save
4 »
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A Typical Page - Plot/Display of Spectra

Input Micrographs || Corrected Micrographs | Average

New window Save all | Save

In the right part of a typical IMAGIC GUI program page you will find
plotted/displayed spectra - usually the input and the output spectra.

You can press the tabs to toggle between the various plots.

Double click into the wanted plots or use the “New Window” button to
get an enlarged plot window. Use “Save” to store the plot (JPG).

To adjust the plot settings use the related plot control tab on the left
hand side of the page. Refer to guiPLOT.
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“Plot Control” Tabs

The visualisation settings of curves/spectra is shown on the right-hand side
of an IMAGIC GUI program page can be adjusted in its own related “Plot
control” tab on the bottom left part of each page. Also refer to guiPLOT.

Style, Colour, Grid: Adjust the curve line style, the colour and

Horizontal,
vertical scaling:

Plot title
Text along ...

Use for all plots:

Reset:.

Style
Select curve style

add a grid if wanted

Set minimal and maximal horizontal or vertical limits

Set the text of the plot title

Set the text along the given axis

Use the setting for all plots in a file independent of of

what is input in the PLT file

Reset to the automatic values

Colour
i | Select curve colour

Grid

Select curve grid T |

Horizontal scaling

[ Use for all plots

|1.oo

|32.oo

Reset |

Vertical scaling

[ Use for all plots

|-19.21

[17.00

Reset |

Plot title

[ Use for all plots

|Fourier Ring Information - %-bit

Text along horizontal axis

[ Use for all plots

|Radius in Fourier space

Text along vertical axis

[ Use for all plots
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The Toolbar

There is a toolbar at the bottom of each guiSPECTRA page.

The toolbar buttons:

Open Menu

Hide Tooltips

Show Tooltips

Display |

Movie

Plot

Colour Mapping

Command

Shell

€ Back

Next B

Exit

Open the MENU to navigate to each page wanted

Show or hide the context sensitive tooltips
(the help text may sometimes disturb)

Open a DISPLAY page to visualize IMAGIC images.
Refer to guiDISPLAY.

Open a MOVIE page (display in an endless loop).
Refer to guiDISPLAY

Open a PLOT page to show IMAGIC curves.
Refer to guiPLOT

Open a DISPLAY page to visualize IMAGIC images
using a colour map stored in another input.

Open a list to run any IMAGIC command.
Refer to guilMAGIC.

Run a shell / terminal page. command

Go to the previous page

Continue with the next page

Exit guiSPECTRA
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The guiSPECTRA Menu

IMAGIC menu

Start

Input Spectra/Curves

Camera Correction

Prepare Spectra/Curves

MSA and Classification

Global Information/Resolution

Close menu

PAGES:

Start

Input Images

Camera Correction

Prepare Curves

MSA and Classification

Global information/Resolution

Local information/Resolution

IMAGIC guiDETECTOR - Hands-On

Page to adjust guiSPECTRA program
parameters

Import or specify the input spectra.
Cut out a part, if wanted.

Correct for camera errors/properties

Pre-treat images: Mask, filter, normalise
variance, resize, sum ... Images

Classify the spectra to find typical spectra
and typical differences in the data-set

Calculate the global information content /
resolution of the input data

Calculate the local information / resolution
maps of the input data




The “Start” Page

This page is not part of the guiSPECTRA workflow and can only be
reached using the “Back” or the “Open Menu” button(s).

Start

Working directory

Current working directory:
/Users/michael/workspace2/ brazil_school/

Browse directory

E Click to close the program settings menu

Character/font size: 12 g
Window size: 1540 x|900
Start page picture / movie: Image ©

I

File browser: Standard ©

Reset

Manuals & Papers

Read |

Add PDF directory

On this page you can set some program parameters:
a) the working directory
b) the size of the guiSPECTRA program windows and/or text
(a re-start is needed)
c) the type of file browser
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Start Working

The page guiSPECTRA starts with the “Import Images” page.

The workflow using the “Next” button will guide you through all
guiSPECTRA pages.

Use the “Back”, “Next” or “Open Menu” buttons to skip a page or to
choose the wanted page.
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The “Import Spectra” Page

Input Spectra/Curves
Input
Spectralcurves per file: |1 ﬁ
Fil I
le format oy 9| | e S | my_spctra.raw - Import by EM2EM
Data format )
Input file(s) Browse files © PACK O INTG gl
O LONG O LRGE 3
Browse file of filenames ® REAL =
© Signed PACK © Unsigned INTG ]
my_spctra.raw © Unsigned LONG © Unsigned LRGE =4
Workstation
©PC © Linux =
© 08X =
® Little endian © Big endian ]
In case of type conflicts il
© Threshold densities ©® Change type ]
© Shift densities © Scale densities £l
Import Spectra/Curves s i
¥ Cut Spectra/Curves § ’ ’ '
Output file © Cut out a central part =) =l ‘ I
fr-on = | il I/l
my_spectra © General cut out X 0 H | | | | ‘ I
Output file with cut out spectra g a ( [ ‘ ’ | ' | ' “ I
|my_speczra_cu\ £ S 1 [
Cut Spectra/Curves | @ 7 | N
IMAGIC output | Plot controls (import :EJ ] !
Output file, image loc#s [my_img] T my_spectra -] | © 1]
0 ]
HA) \_FORMAT
-2 —
) )
No 1
he 1ts h b d the following file(s): -3 —
c d image: my_sp E
B e IIlIVIlIllll|llIlIIl||l|l]|lI||ll|l[!Vl]ll
xxxxxxxxxxxxxx d suggested: DISPLAY 0 1 2 3 4 5
. » Curve point (x 100)

DESCRIPTION:

Convert import image files using a number of typical formats (like DICOM
or TIFF, for example) into a single (stacked) IMAGIC file.

The page can be skipped if your input images are already stored in IMAGIC
format.

If wanted you can cut-out parts of the input spectra. Not suggested for
detector correction.

Also refer to program guilMPORT.
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IMPORT SPECTRA:

Specify the file format in which your input spectra are stored. Click the
“Select format” button

Select format

v

and choose one of the formats in the listing.

Now you can specify the input files or a “File of filenames” text file
containing the names of the wanted input files) with the “Browse” button.
Refer to chapter “Input Files” and “Input. File Chooser” for help.

Input Spectra/Curves
. |1
File format Raw Image T | e e
Length of curves: |51 2
Data format
Input file(s) Browse files | | oPack O INTG
O LONG O LRGE
Browse file of filenames | ® REAL
Import File Chooser
Show: | Al Files () ~| Favorites T
“plotall.aft -
_select it _all.dff _I
_survey.dff
testim.dff
_testim_1d.dff
_testim_3d.dff
_threed_resolution_map _it_all.dff
junk2d.hed
junk2d.img B
Output file my_spectra.hed
| my_spectra.img
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If wanted you can edit the list of files. But be careful there is no automatic
control of file names in this list.

my_spectra_1.raw
my spectra_2.raw

Next, you need to specify the name of the output file which is the IMAGIC
file which will contain the imported spectra.

Depending on the format of the input spectra file you have to specify a
number of parameters or options.

Format TIFF, for example:

In case of type conflicts

O Threshold densities ® Change type
O Shift densities O Scale densities

Having specified every information needed click the “Import
Spectra/Curves” button to start the import of the Spectra.

The imported images are shown in the plot/display tab on the right-hand
side. See chapter “A Typical Page - Plot/Display control tabs”.
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CUT SPECTRA / CURVES:

Having imported the input spectra, you may want to not use the full size of
the curves but only a part of them.

Clicking the “Cut Spectra/Curves” option you can cut-out parts of the
imported spectra:
[v Cut Spectra/Curves

O Cut out a central part

® General cut out

Start point (left) (51
End point (max=512) [460
Cut Spectra/Curves

The chosen part is shown in the plot/display window. You can cut-out a
central part or any part wanted. The cut-out part is the same in all spectra,
of course.

The name of the output file containing the cut-out spectra is suggested on
the left-hand side. As usual you can change this name, of course.

Having specified everything click the “Cut Spectra/Curves” button to run
the calculations.
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The “Detector Correction” Page

THIS OPTION IS STILL UNDER DEVELOPMENT

DESCRIPTION:

Get the detector statistics and /or detector correct/normalize the input
spectra. Each output spectra is the input spectra minus the average image
calculated from all spectra and divided by the standard deviation (again
calculated from all spectra).
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Choose one of the options

® Detector Normalisation

O Measure
® Correct

O Measure and Correct

Correct

Measure: Measure the detector statistics and create the
detector statistics curves needed to detector correct
spectra taken with this detector.

Correct: The detector statistics curves are already available.
Detector correct the input spectra using these
detector statistics curves.

Measure and Correct: Do both, measure the detector statistics and
correct for it.
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MEASURE:

Measure the detector statistics and create the detector statistics spectra
needed to detector correct spectra taken with this detector.

Mode

® Measure
O Correct

© Measure and Correct

Note that you usually need a huge number of input spectra to get a good
statistics and a good subsequent detector correction.

First the statistics of the input spectra densities is needed. Normally you
will use the “Calculate Statistics” button to calculate this statistics.

The histogram of sigma values is shown on the right-hand side. For a
“good” dataset this histogram usually has a Gaussian like shape.

Histogram of sigmas from densities

2590 2600 2610 2620 2630 2640 2650 2660 2670 2680 2690 2700 2710 2720 2730 2740 2750 2760
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If the shape looks correct you can “Use all curves”.

Find Detector Statistics

® Use all images

O Ignore outliers

If wanted you can, of course, remove “outliers”.

Find Detector Statistics

O Use all images

® Ignore outliers

Minimum sigma ~ 4279.2400 = I |

Maximum sigma  4334.6800 | =

Use the up and down arrows to define a minimum and a maximum value for
sigma (do NOT type the values). Only spectra corresponding to the histogram
part between the red lines will be used for the detector correction. The red
vertical lines in the histogram will help you to check the chosen values.

Do not forget to specify the names of the output files on the left hand side of
the page.

Press the “Measure” button to start the calculations.
The measured detector statistics is shown in two histograms using the sigma

of the densities in the detector statistics average and in the detector statistics
sigma curves, respectively.
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Histogram of the density values of the camera statistics average image

1e+06 —

0 T I T T T T I T T T T | T T T T | T T T T I T T T T I T T T T I T 1
16000 17000 18000 19000 20000 21000 22000

Histogram of the density values of the camera statistics sigma image

1e+06 —

1000 2000 3000 4000

The histograms usually have a Gaussian like shape. In case of detector
errors (blind or dark pixels, for example) these can easily be seen as
vertical lines.

The detector statistics average and sigma curves are also displayed in tabs
on the right hand side of the page.
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CORRECT:

Once having the detector statistics average and sigma spectra available you
can correct all spectra taken with this detector (also the ones not used for
getting the statistics).

® Detector Normalisation

O Measure
® Correct

© Measure and Correct

Correct

Of course, you need to specify the input detector statistics average and
sigma curves file needed for the detector correction

Input detector statistics average file Browse file |

Imy_images_cnorm_average
Size = 400x400, Images = 1
Input detector statistics sigma file Browse file |

|my_images_cnorm_sigma
Size = 400x400, Images = 1

and, as usual, the output file name

Output file with detector corrected images Export file

|my_images_cnorm
Click the “Correct” button to start the detector correction.

The detector corrected spectra are displayed on the right hand side of the
page.

Note that the detector corrected spectra can be converted to other formats
by clicking the ”Export file” button which opens a separate “EM2EM” page.
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The “Prepare Images” Page

Prepare Images

Input file

Imy_images

Output file with resized images

Browse

Size = 400x400, Images =2

|my,.mages,c2

Output file with prepared images

Imy_images_cz_pret

Output file with image sum(s

[

Run in parallel mode

© Yes

IMAGIC output | Input images | [ Prepared

® No

Histogram of global densities

DESCRIPTION:

-30000 20000 10000 o 10000 20000

i ust M: num use
Lmy value scaling me: 1(100 %) J
IE Minimax O Interactive ® 5.0 x sigma TF }_ 1]
Contrast Galle
© Local 0 Gallery © Global IE’Y © off
Inverse contrast Image location: 1 of 2 @ Show location
[5on © off KK »|

I¥ Resize images (by binning)
Summing parameter
I¥ Prepare images
© Pretreat images (filter, masks...)
O Normalise amplitude spectra (NAS)
Pretreat images

v Band-pass Filter

LF cut 0.100
Rem. LF 0.000
HF cut 0.800

¥ Normalisation
Sigma

v Mask
® circular O rectangular © Gaussian

10.000

® center © off-center

Radius [0.9 Drop off [0.050

" /Reverse contrast

Automatic Default

It can be helpful to pre-treat the input images by imposing a band-pass
filter, normalise the variance, impose a mask and...

NOTE:
Of course, you can skip this page if no such treatment is wanted/needed.
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You can resize the images by binning

v Resize images (by binning)
Summing parameter |2 ﬁ

You can pre-treat the images. Options are

v Prepare images
® Pretreat images (filter, masks...)
O Normalise amplitude spectra (NAS)
Pretreat images

v Band-pass Filter

LF cut 0100

Rem. LF [0.000

HF cut [0.800
v Normalisation

Sigma (10.000
v Mask

® circular © rectangular © Gaussian

® center O off-center

Radius [0.800 Drop off [0.050

[ Reverse contrast

Options are band-pass filtering

v Band-pass Filter

LF cut |0.100
Rem. LF |0.000
HF cut |0.800
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normalise the variance in each image

[ Normalisation

Sigma (10.000

imposing a mask

v Mask
® circular O rectangular
® center O off-center

Radius [0.800 Drop off [0.050

if wanted you can also reverse the contrast.

[ Reverse contrast

Instead of using these pre-treatment options you can apply a NAS filter
which means that the amplitude spectra of the images are normalised:

v Prepare images
O Pretreat images (filter, masks...)
® Normalise amplitude spectra (NAS)
[ Mask

[ Reverse contrast

NAS Filter
LF cut [0.050
Rem. LF 0200
HF cut [0.300 |

Imposing a mask and reversing the contrast are also options here.
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As usual, specify the names of the input and the output files:

Input file

|my_images Browse

Size = 400x400, Images = 2

Output file with resized images

|my_images_02

Output file with prepared images

| my_images_c2_pret

Start the calculations by clicking the “Run” button:

Run

You can also create various image sums which you may need for the

subsequent calculations of the global and local information content in your
images.

v Sum images

® Odd-even sum © Half-half sum
O Sequence sum —

O Total sum

Output file with image sum(s)

my_images_c2_pret_odd_even_sum
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The “MSA and Classification” Page

MSA and Classification
Input images
Input file with (prep images I” Use hermitian images T
|my_images Browse file MSA mask
Root name of MSA results files il IZCenisdmask
Imy_imagesimsa ® Circular © Rectangular
Root name of results files Center ’7 ,7
Imy,lmages,classiiy Rk W
Output file with MSA
|my,imagesieiger\ Export | MSA
Output file with all class averages © © Euclidian
Imy_images_classums Export Number of eigenimages 2
Output file with class averages after remove Number of iterations | EC—
|my_|mages_classums_good Export |
©® HAC © Hybrid
Number of eigenimages 2 o
Run in parallel mode Specify path and name of MSA scratch file (HUate DX clones 5 El
© Yes ® No (o © Class Averages
Fraction of worst —
’7 | ’— class members to ignore
=l
u mask
M} Input images —
Histogram of global densities
el ¥ Finally remove bad class averages if
I¥ too few members
it Minimal number |E —
I” too bad overall quality
=0 = I” sigma in densities is
[1.0000 || tim
e

Grey value scaling Zoom: 1 (100 %)

[o Minmax 6 interactive  ® 4.5 x sigma 11 f 1l

Contrast Gallery I Default |
[® Local © Gallery © Global [oon o off

Inverse contrast Image location: 1 of 50  Show location Run all |
loon  wor el ») o |

DESCRIPTION:

The guiMSA program performs a multivariate statistical analysis (MSA) on
the spectra followed by a classification to be able to create class averages
(class-sums).

Looking at the eigenspectra and the class averages can be useful to find

typical spectra, to find the differences in the spectra and to estimate the
information content of the data-set.
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Usually Input are the spectra which were prepared on the previous page.

Specify a mask (if wanted you can use the mouse and the display on the
righthand side) to specify the mask). The mask defines which part of the
spectra are to be analysed (“area of interest”). Only pixels falling within this
mask are actually contributing to the analysis.

MSA mask
[v Centred mask

® Circular O Rectangular

Center

Radius |0.800

You can use the metric of the the MSA eigenimage-eigenvalue calculations.
in nearly all cases this is “Modulation”. MSA is an iterative procedure. You
have to define the number of eigenimages and the number of iterations
(usually large).

MSA
® Modulation O Euclidian
Number of eigenimages 12 |-
Number of iterations 50 =

You can have to specify the classification option (“HAC” or “Hybrid”) and
especially the number of classes.

Classification

® HAC O Hybrid
Number of eigenimages [12 §,’
Number of classes B §,’
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The number of classes is related to the average number of images per class
you would like. You can play with this value to see how the quality of the
classes is affected. Ideally, you would have as few members per class as
possible whilst still obtaining high contrast class averages.

If wanted you can use less eigenimages for classification than calculated in
MSA.

If wanted “bad” class members can be ignored when creating the class
averages.

Class Averages

Fraction of worst
class members to ignore 0

In cryo-EM it can be good idea to automatically mask the class averages. In
most other analysis you will probably ignore this option.

[v Automatically mask

Percentage of mask (40

In cases, like in cryo-EM, where you would like to get the best class averages
it is good idea to remove bad class averages.

[v Finally remove bad class averages if

[v too few members

Minimal number 5 g

[v too bad overall quality
[v sigma in densities is

[1.0000 times sigma off average

If you want to classify all you input into classes you will, of course, ignore
this option.
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As usual results are displayed on the right hand side, the related display
controls are on the left hand side. Carefully check the results:

First have a look at the eigenimages. The eigenimages of a (centred) dataset
are a good way of examining the information content of a dataset.

Note that the first eigenimage always shows (a sort of) average of all images
and that higher eigenimages describe less important variance than lower
numbered eigenimages.

Of course, also check the class averages:

You can play around with the classification parameters and check the new
results. If you do not want to change the MSA parameters you can use the
“Classify only” and /or the “Removing bad class averages” button.

Re-run starting with ...

1 ® Classification
- © Removing bad class averages
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The “Global Information/Resolution”

Page

Global Information/Resolution

Input image(s) Mode

Import | Browse

© Single data-set

|my7image71
= Metric
Size = 400x400
©O FRC O FRI
Input image(s) to be compared Import | Browse
Mode of input

|my7|mage72 © One reference

Size = 400x400 © Parallel

Root name of results files

|my7image7172

Output PLT/CSV/XML files with Fourier shell correlation -

|my_image 1.2 frc

Output PLT/CSV/XML files with Fourier shell information

2D i
|my_image 1.2 fri images

Automatic

Filling degree / Object size

© Different data-sets

© Both

Fourier shell correlation/information

Defaut |

- Check the FRC and the 1/2-bit curve (first plot) as well
as the FRI and the 1/2-bit threshold (third plot)
Does the FRC curve (red) and the threshold curve (blue)
intersect at a reasonable value?
Does the FCI curve (red) and the threshold line (blue)
intersect at a reasonable value?
In both, FRC and FRI, is the resolution cross point 1/3rd
away from the Nyquist frequency? (You should never claim
any resolution level beyond 2/3rd of the Nyquist frequency
= undersampling)
Do both, FRC and FRI, fluctuate around zero close to the
Nyquist frequency (if not: overfitting or sharp masks used?)

- Also check the FRC (red) and 3-sigma (blue) curves (second plot)
If the FRC and 3-sigma curves do not intersect you did not collect
a sufficient amount of data to allow a direct structural inter-
pretation at that resolution level.

- Also have a look at the radially weighted FRI curve (4th
plot). It does not give a resolution value but shows the
information content.

DESCRIPTION:

First image file | second image file | FRC - 1/2-bit | FRI - 1/2-bit

Fourier Ring Information - %2-bit

500.00—:
400.00—_
300.00 | W
200.00{
100.00—: N\W
/"\U L0V |
] L
-100.00—_
-200.00;
L L e e
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22
Spatial frequency [1/A]

Resolution: 11 A

Calculate the global information content (using the Fourier ring or shell
information metric (FRI/FSI) and/or the global resolution (using the Fourier
ring or shell correlation metric (FRC/FSC).

The comparison(s) can be calculated between different images / 3D volumes
or by comparing each image / 3D volume with itself.
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Specify if input are two different or a single data-set. Note that these two
different option are not relevant for the calculations but to give better help
and tool tips.

Mode
® Single data-set O Different data-sets

In “Single data-set” you have to choose which of the following input modes is
to be used

Mode of input

O One reference O Sequential
O Parallel O Sequential pairs
® Self

in “Different data-set” the input mode can be one of the following:
Mode of input

©O One reference
® Parallel

Modes of input are:

> One reference:

The input images / 3D volumes are compared with a single reference

Input image(s) to be compared Import | Browse |

|my_images

Size = 400x400

Reference image Import | Browse |

| my_reference
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> Parallel:

The images / 3D volumes in the first input file 1 are compared one-by-
one with the images / 3D volumes in the second input file. Both input
files are expected to contain the same number of images / 3D volumes.

Input 1st half data-set 3D volume(s) Import I Browse |

|my_images_1
Size = 400x400

Import Browse |

Input 2nd half data-set 3D volume(s)

|my_images_2
Size = 400x400

» Sequential:
The images / 3D volumes to be compared are stored in a single input
file. The comparison is in sequential order which means The image /
3D volume #1 is compared with #2, #2 with #3 etc.

Input images to be compared Import | Browse |

|my_images
Size = 400x400

» Sequential pairs

Same as sequential but the comparison is done pair-wise: The image /
3D volume #1 is compared with #2, #3 with #4, #5 with #6 etc.

» Self
In case of a “Single dataset” there is an additional mode of input option
“Self” which allow to calculate the information content/resolution using
single images / 3D volumes which are only compared with itself but
NOT with any other images / 3D volumes.

Input image(s) Import | Browsel

|my_image
Size = 400x400
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Note that in case of option “Self” you have to specify the parameters
of a band-pass filter which is applied to remove high frequency
information introduced by this very specific “self compare” technique:

Mode of input

O One reference O Sequential

O Parallel O Sequential pairs
® Self

LFcut [0.05 HFcut [0.2

Next you are expected to choose the wanted metric:

Metric
O FRC O FRI ® Both
Options are:
Images FRC Global resolution using the

Fourier Ring Correlation
FRI Global information using the
Fourier Ring Information
Both Calculate both, FRC and FRI

3D volumes FSC Global resolution using the
Fourier Shell Correlation
FSI  Global information using the
Fourier Shell Information
Both Calculate both, FSC and FSI

In case of input images you have to specify (or check) the filling degree (move
the cursor to the input field to get help) and the pixel size:

2D images
Filling degree / Object size [0.66
Pixel size (A) 2.2
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In case of input 3D volumes you also have to specify the symmetry:

Point-group symmetry ; Select V'
No symmetry
3D volumes
Yo Octahedral
Filling degree / Object size coBic
Voxel size (A) Icosahedral
- | ﬂ Tetrahedral |
Automatic ‘ Default _ c1
- Dihedral b
Intl »|[ C3

Move the cursor to an input fields to get context sensitive help.

As usual you can reset all parameters to the last values you have used by
clicking the “Default” button, clicking the “Automatic” button will reset all
parameters to the values suggested by guiFSC.

Automatic M Default | Run ﬂ

Clicking the “Run” button will start the calculations.

As usual the input images and the resulting information and/or resolution
curves are displayed in the display/plot tabs on the right-hand side.

|20 images [FRC- 1/2-bit [FRI- 1/2-bit

2D images | FRC - 1/2-bit [ FRI - 1/2-bit

Fourier Ring Correlation - ¥-bit

1.00
0.90 —E
0.80 —f
0.70 —f
0.60 —E
0.50 —E
0.40 —f

030

0.20 5

0.10 5

/V\N\m m‘nf\AM LAIMAA

0.00 i "‘ |
Histogram of global densities a J vV VW WVVN W V V VV\J
w 20104
o) = S L L L L L L L
000 002 004 006 008 010 012 014 016 048 020 022
i T Spatial frequency [1/A]
575 _IFill: _IZoom=110
Grey value scaling Zoom: 1.2675
|o Min/max O Interactive © 5.0 x sigma H—}—ﬁ
Image location: 1 of 1
——T——3 sl ] v
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In contrast to the FRC/FSC curve the FRI/FSI plots also show the estimated
resolution value in case FRI/FSI curve and the %-bit threshold curve intersect:

Fourier Ring Information - %2-bit

4
300.00 W
20

Mn m.mnm LN
VWVWV 1] \’W

LAY L L L L L B L L L L L L L L B
0.00 002 004 006 008 010 012 014 016 018 020 022

Spatial frequency [1/A]

Resolution: 11 A

The %-bit information curve indicates where a sufficient amount of data is
collected to allow a direct interpretation at that resolution level. The overall
resolution achieved is estimated by the intersection of the FRI/FSI curve
(blue) and the 1/2 Bit curve (black).

No resolution is printed if the estimated resolution value is too small :

Fourier Ring Information - %2-bit

L L L L L L L L L L I L L L L
000 002 004 006 008 010 012 014 016 018 020 022

Spatial frequency [1/A]

No resolution found
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No resolution but a warning is printed if the estimated resolution value is too
small or too close to the Nyquist frequency.

PLEASE NOTE:

Under-sampling remains one of the worst sins one can commit in estimating
the resolution / information content in images / 3D volumes. You should
never claim any resolution level beyond 2/3rd of the Nyquist frequency.

Fourier Ring Information - %2-bit

T
1 2/3 Nyquist

2000.00 —

1000.00 —

0.00
-1000.00 —
-2000.00 —

-3000.00 —

-4000.00 —

,
R
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22

Spatial frequency [1/A]

Crossing point: 1/ 6.0 A > 2/3 Nyquist frequency

As usual you can click the “Next” button to navigate to the next page which
is the “Local Information / Resolution” page.

Next |
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The “Local Information/Resolution”
Page

© Image Science Software GmbH (Version 2023-02-08 08:02:34 +0100) guiFSC

Wed 8 Feb 2023 19:30:24
Local Information/Resolution
Mode
Imj Browse
e avats)orias ) mpor | Browse | © Single data-set © Different data-sets
Imy_image Metric
Size = 400x400, Images = 1 G FRC GFRI
Mode of input
Im} Browse
Input image(s) port o
[my_image_1 © Parallel
Size = 400x400, Images = 1 ™ Automatically mask
© first 2D images
I Browse
L '"_M'_I Percentage of mask within images
Imy_image_z Sub-images
Size = 400x400, Images = 1 SUb-Amages size)
Precision of the sampling
Output local information map(s) Export 9
Low-pass filter HF cut
Imy_image_resmap
Automatic | Default | Run |

lllAAGIC n@ Grey value display controls | Colour display controls

Histogram of color values

-1
85 253 021 2.10 442

el i I Il I —I

05 Color bars Colors
| 1] O Integral © [oBock  ® Fuia
Hi limits: -7.17 - 6.74 CMove T Zoom: 1.79 _IFil__iZoom = 1.0

——— e I el
Threshold: -25.59 - 33.84 Overla 3D volume
[ ) 31 I3 p——s o b
I location: 1 of 1
< I | [T Usesider Endessioop | M| 15pe ]
OpenMenu | HideTooltps | Dispay | movie | Pt | Colour Mapping |  Command sShel @Back Next Exit

DESCRIPTION:

Calculate the local information content (using the Fourier Ring or Shell
Information metric (FRI/FSI) and/or the local resolution (using the Fourier
Ring or Shell Correlation metric (FRC/FSC).

The comparison(s) can be calculated between different images / 3D volumes
or by comparing each image / 3D volume with itself.
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Specify if input are two different or a single data-set. Note that these two
different option are not relevant for the calculations but to give better help
and tool tips.

Mode
® Single data-set O Different data-sets

In “Single data-set” you have to choose which of the following input modes is
to be used

Mode of input

O One reference O Sequential
O Parallel O Sequential pairs
® Self

in “Different data-set” the input mode can be one of the following:
Mode of input

©O One reference
® Parallel

Modes of input are:

> One reference:

The input images / 3D volumes are compared with a single reference

Input image(s) to be compared Import | Browse |

|my_images

Size = 400x400

Reference image Import | Browse |

| my_reference
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> Parallel:

The images / 3D volumes in the first input file 1 are compared one-by-
one with the images / 3D volumes in the second input file. Both input
files are expected to contain the same number of images / 3D volumes.

Input 1st half data-set 3D volume(s) Import I Browse |

|my_images_1
Size = 400x400

Import Browse |

Input 2nd half data-set 3D volume(s)

|my_images_2
Size = 400x400

» Sequential:
The images / 3D volumes to be compared are stored in a single input
file. The comparison is in sequential order which means The image /
3D volume #1 is compared with #2, #2 with #3 etc.

Input images to be compared Import | Browse |

|my_images
Size = 400x400

» Sequential pairs

Same as sequential but the comparison is done pair-wise: The image /
3D volume #1 is compared with #2, #3 with #4, #5 with #6 etc.

» Self
In case of a “Single dataset” there is an additional mode of input option
“Self” which allow to calculate the information content/resolution using
single images / 3D volumes which are only compared with itself but
NOT with any other images / 3D volumes.

Input image(s) Import | Browsel

|my_image
Size = 400x400
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Note that in case of option “Self” you have to specify the parameters
of a band-pass filter which is applied to remove high frequency
information introduced by this very specific “self compare” technique:

Mode of input

O One reference O Sequential

O Parallel O Sequential pairs
® Self

LFcut [0.05 HFcut [0.2

The first input file which name you have to specify is asked for all option. It
is NOT needed for the information/resolution calculations. It is only
needed in the COLOURISED DISPLAY where it is used as grey-image which
is colourised by the calculated information/resolution map. So this image /
3D volume usually is a sum of the input images compared are the full
resolution 3D volume in case an odd and even 3D reconstruction is used.
When using the “Self” comparison mode this input file is usually the same
as the input file to be used for comparison.

Input image(s) for display Import I Browse |

|my image

Size = 400x400, Images = 1

Next you are expected to choose the wanted metric:

Metric
O FRC ® FRI
Options are:
Images FRC Global resolution using the

Fourier Ring Correlation
FRI Global information using the
Fourier Ring Information
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3D volumes FSC Global resolution using the
Fourier Shell Correlation
FSI  Global information using the
Fourier Shell Information

The input images / 3D volumes are windowed to calculate the information
content / resolution locally. You can change the size of this window area as
well as the precision of the related sampling. The hight frequency cut of
the low-pass filter | calculated automatically:

Sub-images

Sub-images size [20
Precision of the sampling Medium Y

Low-pass filter HF cut

Before starting the calculations adjust the display settings of the grey scale
image displayed on the right-hand side. Refer to the “guiDISPLAY manual” if
you need help.

As usual you can reset all parameters to the last values you have used by

clicking the “Default” button, clicking the “Automatic” button will reset all
parameters to the values suggested by guiFSC.

Automatic Default Run

Clicking the “Run” button will start the calculations.

The output file will contains the local information / resolution map(s) but
the result showing the local information / resolution is the colourised
display on the right hand-side. The local information content/ resolution is
colour coded in a palette from red (low) to blue (high).
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Use the “Colour display controls” to adjust the colourised display on the
right-hand side.

[ IMAGIC output | Grey value display controls [l Colour display controls
Histogram of color values

—
......................... R T s || |

0.68 3.7 5.67

I T [
| il | il | U_
Saturation: 0.5 Color bars Colors

: ﬁ I@ Equidistant © Integral © Interactive ‘Io Block ® Fluid ‘
Histogram limits: -6.81 - 8.17 " Move [ Interactive Zoom: 1.79 _|Fill _|Zoom =1.0
I T | [ | \
f L &) 1 —1 \

Threshold: -25.59 - 33.84 Overlay 3D volume
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The histogram shown in the “Colour display controls” is the histogram of

colour values used.

Histogram of color values

400 -

200 -

-20

-10 0 10 20 30

Use the slider to adjust the vertical scaling of the histogram.

The colour mapping can be adjusted by a number of parameters and

options. Refer to the "guiColourMapping manua

Saturation:

Histogram limits:

Colour bars

Colours:

oom

Threshold:

Image Locations.
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for details.

Adjust the saturation

Use the two sliders to adjust between which values the

colour palette is used.

Interactive: Set the limits by giving numbers

Move: Move the chosen limits through the palette

How to use the colour palette

Equidistant: The colour palette is used linearly

Integral: The colour palette is squeezed according
to the number of histogram values

Interactive: Use the histogram sliders to set the colour

bars
Block: Fixed colour between two colour bars
Fluid: The colours are changing continuously
Enlarge the displayed image using the slider
Fill: Fit image size to window size

Zoom = 1.0. Display image 1:1

Adjust the threshold limits with the two sliders.
Colours below the threshold are displayed in grey,
colours above the threshold are displayed white

Use the slider or the arrows to select image locations




COMPARE TWO DIFFERENT
LOCAL INFORMATION / RESOLUTION MAPS:

Note that the value of each colour is an absolute value. If you want to
compare different information / resolution maps make sure that the same
“Histogram limits” are used. Activate the "Interactive” option and specify
the same limits in both colourised displays for a correct comparison.
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Display Windows

The image(s) are displayed in the display windows at the right hand side. Click
the related tab to get the wanted display window.

Input images | Colour mapping

Moving the cursor into the display window there are a few options:

New window | Open the display window a larger separate display window

Save Save the current displayed image in a JPG image

Save all Save the whole window in a JPG image
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Relative Transducer Information
Efficiency (TIE, )

Relative Transducer Information Efficiency

Images 1 |Images 2 | Images 2 zoomed |FRI 1 |FRI2 | Relative TIE
Input images of transducer 1 import | Browse Input
[nex5_cut_filt_odd_even_sum © Images © FRI curves (PLT) X . .
T (75 Relative Transducer Information Efficiency
FRI creation:
Input images of transducer 2 import | Browse
[nex7_cut_fit_odd_even_sum e eatenial (O T
Size = 800x800, Images = 2 E
Zoomed images of transducer 2 d
- I Sum images ]
|nex7fcuLﬂItfoddfevenfsumjllmag _
Kl o ]
Root name of results files & Adjust S ]
[nex5_nex7_cut i
Search limits Low 0.7 1.30 -
Output PLT/CSYV files with FRI of transducer 1 High ’13— i
[nex5_nex7_cut_fri_1 i
Increment 0.05 ]
Output PLT/CSV files with FRI of transducer 2 Fourier ring information il
[nex5_nex7_cut fri_2 Filling degree / Object size 0.66 4
Output PLT/CSV files with TIErel [ Pixel size (A) 120 ]
[Rex5_nex7_cut_tie_rel Automatic Defaut__| Run | e
**WARNING: Number of FRI (input 1) too small :] E
Expected = 2 4
Found =1 —
01-03-2023 11:47:46 ** Finished TIErel calculations i
The results have been stored in the following files: 1.10 —
Zoomed images (file 2) nex7_cut_filt_odd_even_sum_alimag |
PLT and CSV file with FSI curves (file 1): nex5_nex7_cut fri_1
PLT and CSV file with FSI curves (file 2): nex5_nex7_cut_fri 2 7
PLT and CSV file with TIErel curves nex5_nex7_cut_tie_rel =
“How to continue ]
""""""""" 1.00 —
- Have a look at the FRI curve(s) created from both LN L I BL
inputs to check the the information content. 0.00 100.00 200.00 30000
- Have a look at the TIErel curve(s) to check the " . ¥
relative differences in the quality of both Radius in Fourier space
transducers (cameras/detectors)
4 »

DESCRIPTION:

Calculate the relative transducer information efficiency to compare (the
quality of) two detectors.
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Input are two data sets each one taken by another detector. Usually the input
are images or images sums which are used to calculate the global information
(FRI) in each of the input data-sets

Input
® Images O FRI curves (PLT)

As usual, specify the related file names:

Input images of transducer 1 Import | Browse |

nex5_cut filt_odd_even_sum
Size = 800x800, Images = 2

Input images of transducer 2 Import | Browse |

[nex7_cut_filt_odd_even_sum
Size = 800x800, Images = 2

Also specify the root name to be used to create the names of the
various output files.

Root name of results files

[nex5_nex7_cut

Output PLT/CSV files with FRI of transducer 1

[nex5_nex7_cut_fri_1

Output PLT/CSV files with FRI of transducer 2

[nex5_nex7_cut_fri_2

Output PLT/CSV files with TIErel

[nex5_nex7_cut_tie_rel
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There are a few parameters and options you can adjust:

Fourier ring information

Filling degree / Object size 0.66
[~ Pixel size (A)

If wanted input images can be summed before the FRI is calculated

v Sum images

Overlay «f 2 LI

The magnification (the pixel size) in the input files can be different. In
this case a magnification alignment is useful:

v Adjust magnification

Search limits Low 0.7
High [13
Increment 10.05

As usual, the resulting FRI and the TIE,, curves are shown on the right hand
side.
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Not (yet) possible

The following options are not (yet) possible:

> Run in batch mode.

» Store output files and results of different pages in
different sub-directories of the working directory.
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Feedback / Error hints

We intensively tested the guiDETECTOR program and tried to find
all possible errors and inconsistencies. But the current program is

very complex and still in progress. So you may still find some
problems.

We are happy to get feed-back. Please send your comments, error
hints etc. to

imagic@ImageScience.de

THANK YOU VERY MUCH.

IMAGIC guiDETECTOR - Hands-On



Image Science

www.IlmageScience.de
imagic@ImageScience.de




