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The IMAGIC guiEM2EM program

© Image Science Software GmbH (Version 2023-01-25 11:26:30 +0100) guiEMZEM Thu 26 Jan 2023 10:46:40
IMAGIC EM2EM
: [IMAGIC printout|[IMAGIC display
Convert 2D image(s) or 3D volume(s) 2D_IMAGE v (@
Data format of the input to be converted MRC v i There are 70 images in 70 input fil(s
Which MRC format UNKNOWN v|@
Type of input file(s) SET_OF_MANY_IMAGE_FILES v
Are the input images movie frames O Yes ® No ? Header info from MRC file
How to get the import file names ROOTNAME_AND_NUMBER v (@ .
I MRC version : MRC 2014
Input root name (NO extension) Input image file : /Users/michael/workspace2/_brazil_school/whgb_dat
a/whgb_micrograph_frames 001.mrc
I i /_brazil_s X ! \_frames_ Browse e Number of pixels per line : 4096
! - Number of lines per image : 4096
Give input (file) numbers (first#,last#) 1 ‘70 2 Number of images : 1
— 'ype : UNIX MRC (LINUX/DEC)
Length of string for (file) numbers 3 ‘ ? MRC data format : short (INTG
— MRC header text : Created by IMAGIC: IMAGIC image = whgb_micrograph
Extension of the input files mrc ? -
. = 26-01-2023 10:40:32 ** Converting: 1% done
Export to which data format IMAGIC v || 26-01-2023 10:40:35 ** Converting: >>> 10% done
) — 26-01-2023 10:40:37 ** Converting: >>>>> 20% done
Output file, image loc#s 26-01-2023 1 0 ** Converting: >>>>>>>> 30% done
: 26-01-2023 1 3 ** Comverting: >>>>>>>>>>__—  40% done
whgb_micrograph I | BIONES | Display 26-01-2023 1 6 ** Converting: >>>>>>>>>>55> 50% done
ERT T —— S 26-01-2023 10:40:49 ** Converting: >>>>>>>>>>>>>3> 60% done
et sEalniAngstom (B e} | [ ‘ || 26-01-2023 1 2 %% CONVerting: >>s>>>>>>>>>>5555> 70% done
) 26-01-2023 1 5 ** Converting: >>>>>>>>>>>>>>>>>>5> 80% done
?
Use the standard em2em coordinate conversion ® Yes © No 14 26-01-2023 10:40:58 ** Converting: >>>>>>>>>>>>>>>>>>>>>>>__  90% done
In case of data type conflicts, which preference | CHANGE_DATA_FORMAT v|®@
Set additional output header values (EM etc.) O Yes © No 2 Header info from MRC file
MRC version : MRC 2014
Input image file : /Users/michael/workspace2/_brazil_ school/whgb_dat
a/whgb_micrograph_frames_070.mrc
Number of pixels per line : 4096
Number of lines per image : 4096
Number of images : 1
Type : UNIX MRC (LINUX/DEC)
MRC data format : short (INTG)
MRC header text (part) : Created by IMAGIC: IMAGIC image = whgb_micrograph
26-01-2023 10:41:01 ** Converting: >>>>>>>>>>>>>>>>>>>>>>>>> 100% done
The results have been stored in the following file(s):
Converted images: whgb_micrograph

Run command Next IMAGIC command suggested: DISPLAY

< [
ps Exit EM2EM Shell @ » Exit |

The guiEM2EM program converts (image / 3-D volume) files from and to any
3DEM format.

This is a brief hands-on on how to use IMAGIC GUI oriented programs and
how to work with guiEM2EM:

CONTENT:

» IMAGIC GUI programs  How to use IMAGIC GUI programs
» gUuiEM2EM How to convert files from to any 3DEM format
> The guiEM2EM Page
> User Interaction Block
> Typical Questions
> Examples
» Error hints How to send us feedback
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The Working Directory

If guiEM2EM is called from the programs list, by using an icon orin a
command line the working directory will be your default system directory.

If guiEM2EM is called by an IMAGIC command in a terminal / command
window

IMAGIC-COMMAND : guiEM2EM

the working directory will be the directory used in this window.

If you want to change this directory use the “Exit EM2EM” button

Exit EM2EM

to navigate to the “Start” page where you can specify the working
directory of guiEM2EM.

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.

Click the “EM2EM” button to return to the “IMAGIC EM2EM” page.

EM2EM
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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.

IMAGIC v 1] | |

Use the pull-down menu to specify/change the option.

| | Use the '?' button to get help.
| | I

Browse | ‘ il
e (e |

Browse for the file which you have to specify here.

Use the '?' button to get help.
11

Run command

Run the command using the specified parameters.
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The “Start” Page

guiEM2EM starts with the “IMAGIC EM2EM conversion” page.

If you would like to adjust some guiEM2EM programs setting before
importing the images use the “Back” button to navigate to the “Start”

page.

Exit EM2EM

Start

Working directory
Current working directory:

1Users/michael/workspace2/_brazil_school/

Browse directory |

Image Directory Chooser

Show: | All Files (*) ~| Favorites 7

N
whgb_datal

—

Prag

Click to close

Character/font size:

Window size: [v Preview I” Show hidden files

Start page picture / movie:

File browser:

Filename:  /Users/michael/workspace2/_brazil_school/

oK 7~ Cancel

N T —

Manuals & Papers

Read
Add PDF directory

Hide Tooltips
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On the “Start” page you can set some program parameters:

a) the working directory

Start

Working directory

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

Browse directory

b) the size of the guiEM2EM
program windows and/or text
(a re-start is needed)

c) the type of file browser

E Click to close the program settings menu

Character/font size: | 12 g

Window size: |1540 x|900

Start page picture / movie: Image ©

File browser: Standard ©
Reset

Having adjusted all setting use the “EM2EM” button to navigate back
to the “IMAGIC EM2EM” page.

EM2EM
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The Toolbar

There is a toolbar at the bottom of each guiEM2EM page.

The toolbar buttons:

el | Show or hide the context sensitive tooltips
Show Tooltips (the help text may sometimes disturb)
Shell | Run a shell / terminal page. command
Exit EM2EM Go to the “Start” page
EM2EM | Go back to the EM2EM page
Exit | Exit guiEM2EM
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The “IMAGIC EM2EM” page

IMAGIC EM2EM
- IMAGIC printout [IMAGIC display
Convert 2D image(s) or 3D volume(s) 2D_IMAGE v =
i b N 1 " s
Data format of the input to be converted MRC v 8] There are 70 bmages in 70 input £11(a
Which MRC format UNKNOWN v
Type of input file(s) SET_OF_MANY_IMAGE_FILES v
Are the input images movie frames O Yes © No ? Header info from MRC file
How to get the import file names ROOTNAME_AND_NUMBER v || .
= MRC version : MRC 2014
Input root name (NO extension) Input image file : /Users/michael/workspace2/_brazil_school/whgb_dat
a/whgb_micrograph_frames_001.mrc
[ i /_brazil_s gb_¢ \gb_mi \_frames_ Browse ? Number of pixels per line : 4096
! ~ Number of lines per image : 4096
Give input (file) numbers (first#last#) 1 [70 ? Number of images t 1
— Type : UNIX MRC (LINUX/DEC)
Length of string for (file) numbers 3 | v MRC data format : short (INTG
Extonsi fihe i il 7 MRC header text : Created by IMAGIC: IMAGIC image = whgb_micrograph
ension of the input files mrc ?
: — 26-01-2023 10:40:32 ** Converting: 1% done
Export to which data format IMAGIC v || 26-01-2023 10:40:35 ** Converting: >>> 10% done
) — 26-01-2023 10:40:37 ** Converting: >>>>>________ 20% done
Output file, image loc#s 26-01-2023 10:40:40 ** Converting: >>>>>>>> 30% done
" - 26-01-2023 10:40:43 ** Converting: >>>>>>>>>> 40% done
[whgb_micrograph I | Browse | Display | ? 26-01-2023 10:40:46 ** Converting: >>>>>>>>>>55> 50% done
r——— " B 26-01-2023 10:40:49 ** Converting: >>>>>>>>>>>>>>> 60% done
& ofoke e ingsbom (S [o | | 1) 26-01-2023 10:40:52 ** Converting: >>>>>>>>>>>>>>>3>5 70% done
. . 26-01-2023 10:40:55 ** Converting: >>>>>>>>>>>>>>>>>>>> 80% done
?
W i GEnEER) AnEem CRuENED G EE N Olio 11 26-01-2023 10:40:58 ** Converting: >>>>>>>>>>>>>>>>>>>>>>>__  90% done
In case of data type conflicts, which preference [ CHANGE_DATA_FORMAT v
Set additional output header values (EM etc.) O Yes © No ? Header info from MRC file
MRC version : MRC 2014
Input image file : /Users/michael/workspace2/_brazil school/whgb_dat
a/whgb_micrograph_frames_070.mrc
Number of pixels per line : 4096
Number of lines per image : 4096
Number of images : 1
Type : UNIX MRC (LINUX/DEC)
MRC data format : short (INTG
MRC header text (part) : Created by IMAGIC: IMAGIC image = whgb micrograph
26-01-2023 10:41:01 ** Converting: >>>>>>>>>>>>>>>>>>>>>>>>> 100% done
The results have been stored in the following file(s):
Converted images: whgb_micrograph

Run command Next IMAGIC command suggested: DISPLAY

4 |>E

Hide Tooltips Exit EM2EM Shell @ L] Exit

On the left-hand side is a list of questions (the “user interaction block”)
asking for all parameters needed to run the conversion.

You will also find the “Run Command” button to start the conversion:

Run command

On the right-hand side you find the print-out / display page. The various
tabs are used to show the print-outs, plotted curves or displayed images

Move the cursor into the print-out window and click the “Zoom” button to
enlarge the print-out window

Zoom

The “Save” button will store the print-out in a text fil.

Save t
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The User Interaction Block (UIB

gUuiEM2EM first asks for all file names and parameters needed before any
calculation can be started.

guiEM2EM questions will often have default values which appear in the
text/value boxes. Of course, values and file names are only suggested.
You are free to choose whatever you wish.

guiEM2EM questions always have an associated help, which can be
accessed by clicking the related “?” button:

7 | IMAGIC printout [IMAGIC display |IMAGIC help
-

Please specify the data type of the input file to be converted.
Data type currently supported are:

BROOKHAVEN STEM:
A format used to store STEM images. One data file
actually contains two images: the large angle elastic
scatter normalised signal, and the small angle elastic
scatter signal (or bright field, if selected).

CCP4:
A format in use in X ray crystallography to which the
MRC format is largely but not completely compatible.

DATA_ONLY:
Same as RAW_IMAGE

The input image file does not contain any header.
The user has to specify image size and image format.
(corresponds to option OFFSET with offset = 0).

DIGITAL
MICROGRAPH:
GATAN's dmg, dm3 or dmd image format.

EM:
Image data format used by the EM image processing
system at the Max Planck Institute of Biochemistry
(Martinsried, Germany) and by the TVIPS company
(Tietz Image and Video Processing Systems, Gauting,
Germany) .

FABOSA:
Special image format used in the FABOSA project
Requires two files: a TIFF image and a text file
with additional information (SDI).

FEI Image formats created by the FEI company:
FEI_MRC (created by EPU), MRC_2000, MRC_2014, and
FEI raw image format.

FORMATTED:
Import ASCII formatted input files. Formatted ASCII
files are rather inefficient because of storage
needs and long conversion times required. YET, any
computer and mailing system can handle ASCII so the
format is universal. The user is requested to give
the format of the formatted input image in F77
style like: "20(I4)" etc.

IMAGIC:
Advanced image processing in 2-D and 3-D. Developed
by Marin van Heel (now: Imperial College, London, UK)

and commercially distributed by: Image Science,
Berlin, Germany.

JPEG: . . ) . -
< |»

Move the cursor into the print-out window and click the “Zoom” button to
enlarge the print-out window

Zoom

The “Save” button will store the print-out in a text fil.

Save t
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SPIDER

O CCP4
O DATA_ONLY
O EM

O RAW_IMAGE
O RAWIV

O SHF

O sITUS

® SPIDER

O SUPRIM

O TIFF

O TVIPS

© VOLUMETRIC

, ~ SET_OF_MANY_IMAGE_FILES
O SINGLE_IMAGE_FILE

O STACKED_IMAGE_FILE

O UNKNOWN_IMAGE_FILE

® SET_OF_MANY_IMAGE_FILES




>>The options depend of the input format given.

Possible options are:

Single image file
Stacked image file:

Unknown image file:

Set of many image files:

Input is a single file containing a single 2-D image
Input is a single file containing a stack of

2-D images

Input is a single file either containing a single or a
stack of 2-D images

Input is a set of 2-D image files.

>> The format of the input images:

How is the input 3D volume available

® SINGLE_VOLUME_FILE

|0 STACKED_VOLUME_FILE

O UNKNOWN_VOLUME_FILE

O SET_OF_MANY_VOLUME_FILES

O SECTION_SET_OF_A_SINGLE_VOLUME

The options depend of the input format given.

Possible options are:

Single volume file
Stacked volume file:
Unknown volume file:

Section set of single 3-D

Input is a single file containing a single
3-D volume
Input is a single file containing a stack of
3-D volumes
Input is a single file either containing a single or
a stack of 3-D volumes

Input is a set of 2-D image files each file
containing a single section of a single 3-D
volume

>> The name of the input images:

Usually you can type the

Input file (WITH extension),first#,last#

file name into the text box or browse the file

|
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If the input is a set of files you can specify the input file names in two

ways
How to get the import file names | ROOTNAME_AND_NUMBER
Input root name (NO extension) ® ROOTNAME_AND_ NUMBER

| O FILE_OF_FILENAMES ?|
The options are:
Root name and number: The input file names have a common root name
followed by a number.
File of file names: The input file names will be read from a text file
which is to be provided
Choosing root-name and numbers you have to answer these questions:
Input root name (NO extension)
|my_image_ Browse 7
Give input (file) numbers (first#,last#) |1 |3 | i
Length of string for (file) numbers 2 | | ?
Extension of the input files |.spi 7

Click the “?”button button to get additional help: j

>> Do the input files contain movies (2-D mode only)

Are the input images movie frames O Yes ® No

>> The wanted format of the output images:

o b vkl e i omt | P IRR———

O CCP4

O DATA_ONLY

O EM

O FORMATTED

O FEI_RAW_IMAGE
O IMAGIC

© JPEG_GREYSCALE
O KONTRON

© MDPP

® MRC

O OFFSET

O PIF
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>> The way the output images are to be stored
(options depend on the input and output files and formats used):

Type of output file | " . STACKED IMAGE_FILE

©® STACKED_IMAGE_FILE
O SET_OF_MANY_IMAGE_FILES

>> The name of the output file:

Output file, loc#s (WITH ext.),first#, last#

|my_images.mrc | | Browse |

>> The pixel size to be stored in the header(s) of the output image(s):

Pixel size (in Angstrom) 3.3 | |

>> How to handle different coordinate systems.

Use the standard em2em coordinate conversion ® Yes O No

Sometimes the import format and the export format have different
coordinate systems. Usually EM2EM does a related conversion. By
choosing NO, you will obtain mirrored or flipped 2D images/volumes
or 3-D volumes with the wrong handedness. This option was the
special request of specific users.

>> What to do in case of data type conflicts:

In case of data type conflicts, which preference | - CHANGE_DATA_FORMAT T

O THRESHOLD_DENSITIES
@® CHANGE_DATA_FORMAT
O SHIFT_DENSITIES
O SCALE_DENSITIES

If import and export format do not support the same data type (REAL,
LRGE, LONG, INTG, PACK) and/or do not have the same signed /
unsigned data properties the image density values cannot be simply
taken over.

Here you have to specify what to do if such a conflict occurs.
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THRESHOLD_DENSITIES:

In case of an import/export data type conflict threshold the too large
and/or the too small density values.

NOTE:

The import/export data type will be the same as well as the file size.
But due to possible thresholding some (too high and/or too low)
density values can be changed.

EXAMPLE: MRC images created by FEI are stored in the non-standard
unsigned INTG format. But since FEI never uses densities larger than
the maximal value allowed by INTG one can use option
THRESHOLD_DENSITIES to keep the data type INTG (and hence can
also keep the file size).

CHANGE_DATA_FORMAT:

In case of an import/export data type conflict change the export data
type (for example from PACK/byte to INTG/int).

NOTE:
The density values remain the same but the file size will increase.

EXAMPLE: MRC PACK/byte images are stored as non-standard signed
bytes. To keep all density values unchanged one can use option
CHANGE_DATA FORMAT to store the export image in INTG/int format.

SHIFT_DENSITIES:

In case of an import/export data type conflict shift all image densities
accordingly.

NOTE:
The density values change but the data type (and hence the file size)
remain unchanged.

EXAMPLE: MRC PACK/byte images are stored as non-standard signed
bytes. Using the option SHIFT_DENSITIES the non-standard image
density values (-128 to 127) are shifted to 0 - 256 so that they can be
stored as standard PACK/byte images.
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NOTE:

Sometimes the import/export data type conflict cannot be solved by
shifting all image densities. In this case the image densities MUST be
scaled to the export data type.

SCALE_DENSITIES:

In case of an import/export data type conflict scale the image
densities so that the minimum/maximum values of the scaled image
fit to the minimum/maximum values allowed by the export data type.

EXAMPLE:

A REAL/float image should be exported to a JPEG image. JPEG only
allows PACK format. Because the range of REAL values is much larger
than the range of PACK values the REAL image densities will be scaled
to PACK format (O - 256).

NOTE:
If there is no import/export data type conflict the image densities and
the data type will remain the same.

>> Text in headers:

Some formats allow to store a text/comment in the headers of the

images
How to get the image namesftities | INTERACTIVE ViR
Image name |Siemens stars imported from IMAGIC ?
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Examples

IMAGIC EM2EM

>> Convert a single MEDIPIX image into a SUPRIM image

[ol~]-

Image name

MRC file
IMAGIC EM2EM

o]

Convert 2D image(s) or a single 3D volume | 2D

Data format of the input to be converted | MEDIPIX

Type of input file(s) | SINGLE_IMAGE_FILE
Input image file, NO loc#s (NO ext.)

]my_image ‘l ’l Browse |
Export to which data format | SUPRIM

Output image file (NO ext.)

|my_image | | Browse | Display
Use the standard em2em coordinate conversion ® Yes O No

In case of data type conflicts, which preference | CHANGE_DATA_FORMAT
How to get the image namettitie | INTERACTIVE

[Import from MEDIPIX

if
7]
[
7]
7|

>> Convert SPIDER image files named my_image_01.spi, my_image_02.spi
and my_image_03.spi into MRC format and store the image in a single

Convert 2D image(s) or a single 3D volume
Data format of the input to be converted
Type of input file(s)

Are the input images movie frames

How to get the import file names

Input root name (NO extension)

|my_image_

Give input (file) numbers (first#,last#)
Length of string for (file) numbers
Extension of the input files

Export to which data format

Type of output file

Output file, loc#s (WITH ext.),first#, last#

o]~~~

| 2D

| SPIDER

| SET_OF_MANY_IMAGE_FILES

O Yes ® No

| ROOTNAME_AND_NUMBER
Browse |

i E |

g | |

|.spi

| MRC

| STACKED_IMAGE_FILE

my_images.mrc

Pixel size (in Angstrom)

In case of data type conflicts, which preference
How to get the image namestftitles

Image name
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3.3 | |

| CHANGE_DATA_FORMAT

| INTERACTIVE

|my SPIDER images #1 - #3

o]~~~




>> Convert a 200x200x200 3-D volume in IMAGIC to TIFF files:

Convert 2D image(s) or a single 3D volume | 3D v

Data format of the input to be converted | IMAGIC
Type of input 3D volume file | SINGLE_VOLUME_FILE v
Input 3D image file (NO extension)

1
[ol~]-

[my_3d | | Browse | Display
Export to which data format | TIFF T
Output rootname, NO loc#s (NO ext.)

|my_3d_ | | Browse |

Give first output (file) number |1 | |

Length of string for (file) numbers I3 | |

Extension of the output files |tiff

Lo |-

Use the standard em2em coordinate conversion ® Yes O No
Scale densities to output format O Yes ® No
In case of data type conflicts, which preference | CHANGE_DATA_FORMAT iy

[l ~w]~w]~w]~w]~]~

Note that the output will be a series of 200 TIFF 2-D image files named
my_3d_001.tiff, my_3d_002.tiff ... my_3d_200.tiff.
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guiEM2EM

Feedback / Error hints

We intensively tested the guiEM2EM 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.
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