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Topics covered in this lecture

• Applications of 3D data stacks.

• Setting and extracting Properties of 3-
dimensional data stacks. 

• Adding and extracting planes / data volumes.

• Acquiring 3D data stacks.

• Aligning 3D data stacks.
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Applications

• Image series
– EFTEM series
– Focal series
– Time laps series 

(e.g. in-situ, or beam damage experiments)
– Multiple exposure series 

(e.g. for post-exposure drift compensation)

• Spectrum maps
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Obtain the size of a 3-dimensional image

Image stack = getFrontImage()

• get3dsize(stack, xsize, ysize, zsize)

• stack.getSize(xsize, ysize, zsize)

Both ways of obtaining the image stack size may be used interchangeably.
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Creation of an image stack

• Create a stack of sz real single precision images of size sx x sy:

RealImage stack := Realimage(“Stack",4,sx,sy,sz);

• Create a stack of sz real double precision complex images of size sx
x sy:
ComplexImage stack:=Compleximage(“Stack”,16,sx,sy,sz);

• Create a stack of sz 2-byte signed integer images of size sx x sy:

RealImage stack := Integerimage(“Stack",2,1,sx,sy,sz);

• Create a stack of sz 1-byte unsigned integer images of size sx x sy:

RealImage stack := Integerimage(“Stack",1,0,sx,sy,sz);
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Indexing different image planes in a 3D stack

iplane=0 iplane=1 iplane=2 iplane=3 iplane=4

… iplane ranges from 0 .. 4

These images are of data-type 1-byte signed integer. 
Their dynamic range is therefore limited to -128 .. +127
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2 Ways to Acquire a CCD Image 

• Use ‘SSC…’ functions 
– the old style of image acquisition

• Use the CameraManager (‘CM_...’) functions 
– a little more flexible 
– provides access to the DM Camera dialog settings
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SSC - commands

Unprocessed
SSC   Darksubtracted Acquire               (…) 

Gainnormalized
Binned

Inplace

Command name:

Parameters:  [ img]      (the target image, if ‘in place’ in command name)
exposure time (the exposure time in seconds)
[binning] (the binning, if ‘binned’ in command name)
top (usually 0)
left (usually 0)
bottom (usually height of CCD camera)
right (usually width of CCD camera)

(The last 4 parameters can be used to select sub-regions of the CCD)

(base)

(optional)

(optional)
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SSC function overview

(http://hrem.mpi-stuttgart.mpg.de/koch/Vorlesung/Script/DM_PluginFunctions.html)
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SSC command examples

number width,height
number expTime = 1
number binning = 1
image img1,img2

// find out the size of the CCD camera
SSCGetSize(width,height)

// Example 1: create a new image with every acquisition
img1 := SSCGainnormalizedAcquire(expTime,0,0,height,width)

// Example 2: copy the newly read image into an existing image
img2 := RealImage(“CCD Image",4,width,height)
SSCDarksubtractedBinnedAcquireInplace(img2,expTime,binning, 0,0,height,width)
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Camera Manager (a few hundred functions)

Access settings in DM’s
camera interface!

An example script that acquires 2 images: one in place, on newly created
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Acquisition of a focal series image stack

(… start like the previous script …)

insert image into stack

in-place acquisition – saves memory

This script acquires a focal series of imgCount images with defocus step deltaF
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Acquisition of EFTEM stack with variable exposure time

Requirements for auto-exposure EFTEM series acquisition:

• Only acquire as many dark references as necessary (takes too long 
otherwise)

• Do not waist memory
- Use integer arrays
- Only change the exposure time (needs new dark reference after that), if 
a lower/upper threshold is exceeded, and then only by factors that are 
powers of 2.

• Should be easy to use
-Implement full auto-exposure, for all energies

• EFTEM series should be directly interpretable
-Scale all images by the exposure time factor relative to the first image.
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Acquisition of EFTEM stack with variable exposure time

One should replace 
these single questions 
by a dialog window
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Spectrum Images

• “Spectrum Image” must be of data type “real”, single 
precision

• Spectrum Images have additional tags to be identified by 
the EELS/EDX plugins.  The following commands should 
make a data stack be recognized by Gatan plugins:
–stack.SetStringNote(“Meta Data:Format”,”Spectrum image”)

–stack.SetStringNote(“Meta Data:Signal”,”EELS”)

• Use script recordEFTEMStackReal.s instead.  This incorporates 
these features (and produces files that are twice as large!)
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Built-in 3D volume manipulation menu

Menu functions provided by EFTEMSI plugin for manipulating 3D volumes:
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Extracting a volume from an image stack

Installed function to DM menu
Volume extraction

subStack = stack[left,top,firstPlane,right,bottom,lastPlane+1]

Error dialog box!
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Extracting a spectrum from an image stack

Compute average plane by plane

Script may also be used 
to check image 
normalization in a stack 

Spectra are horizontal arrays, i.e. their height is always 1!
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Aligning and adding a stack of images

Overlap image

Stack sum

Script:  AddAndAlignStack.s
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Statistically Determined Spatial Drift (SDSD) correction

1. Image filtering

2. Computation drift between all images

3. Drift = weighted average of all drift 
vectors (weighting factor=cross 
correlation maximum [0 .. 1])

N(N-1)/2 cross 
correlations for 
N images

GUI written by B. Schaffer
(available within StEM)
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Adding new functions to DM menu
Adding a user script to the DM menu (this will be there permanently, or until deleted):

Step 1

Step 2

Done

Just leave 
“Optional sub-menu”
empty, if not needed


