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Outline of this lecture

• Computing Histograms

• Compute Diffractogram

• Follow up to last lecture on edge smoothing for FFTs

• More on Image Alignment

• Microscope Control using DM commands

• Calling any function that you find in the menu (and those 
that are not)
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Computing a Histogram

100 bins

10bins
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Compute Diffractograms of arbitrarily sized images
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Diffractogram

stretchDiffractogram = 0

stretchDiffractogram = 1

(0,0)
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Edge smoothing
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Edge smoothing (version 2)
The script below produces a smooth transition 
between the Gaussian smoothed image and the 
original image.  
The smoothing and edge width have been 
increased a little compared to the previous 
slide.
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Image alignment: Cross correlation or χ2 ?
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Cross correlation computes only this
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Cross correlation of whole images

Cross correlation also 
multiplies the images in 
the shaded region.  

This will produce errors, 
if the overlap is non-
negligible !!!
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Solution: comparison of images of different size

No overlap anymore!
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Image alignment: χ2 –comparison 
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This requires 4 FFTs and 1 inverse FFT, but is much 
more reliable than simple cross correlation.
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Adding 2 Images

+ =

This image summation was 
done using the script 
‘SelectAndAlign2Images’
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Adding Images of different size
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This image summation was done using the script 
‘SelectAndAlign2Images’
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Microscope Control Commands
DM provides a few general (independent of manufacturer) microscope 

control commands:

• EMSetupCommunication()
• EMCloseCommunication()
• EMPrepareTilt()  … EMChangeTilt(int tx, int ty)  // beam tilt
• EMPrepareStigmation()  … EMChangeStigmation(int sx, int sy)
• EMPrepareShift()  … EMBeamShift(int bx, int by)
• EMPrepareImageShift()  … EMImageShift(int ix, int iy)
• EMChangeFocus(int df)

Note, that some of the above commands require prior initialization of 
the microscope communication (i.e. EMPrepare… - functions), so 
that subsequent commands are correctly interpeted.
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A few Gatan Image Filter (GIF) Commands

• ifsetupcommunication()

• ifcgetSlitIn()

• ifcsetSlitIn(flag)  // flag=0: retract, flag=1: insert
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Submitting Commands to a JEOL microscope

number pass
string command="“

// execute an infinite loop which asks for a new command, send it to the 
microscope and quits, if the user hits the “Cancel” button.

while (1) {
if(!getstring("Enter JEOL command string", command,  command)) {

exit(0)
}
JEOLcommand(command,pass)
beep()

}
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Submitting Commands to a ZEISS microscope

string reply 
string command="“

// execute an infinite loop which asks for a new command, send it to the 
microscope and quits, if the user hits the “Cancel” button.

while (1) {
if(!getstring("Enter ZEISS command string", command,  command)) {

exit(0)
}
LEO_command(command,reply)
result(“Microscope reply: “+reply+”\n”)

}
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The Zeiss Remote Command Protocol
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Examples for Zeiss commands

void LargeScreenUp() {
string reply
Leo_Command("T311",reply)

}

void LargeScreenDown() {
string reply
Leo_Command("T312",reply)

}

void Switch2DiffMode() {
string reply
Leo_Command("T002",reply)

}

void Switch2ImageMode() {
string reply
Leo_Command("T001",reply)

}

void Set_Image_Shift(number x,number y)  {
string reply
string command, commandx,commandy

Leo_Command("S003",reply)  // set controls to Image Shift
x = round(2047+x);
y = round(2047+y);
if (x<0)    {x=0}
if (x>4095) {x=4095}
if (y<0)    {y=0}
if (y>4095) {y=4095}

commandx = ""+x;
commandy = ""+y;
// produce a string with properly formatted numbers
if      (x<10)   {commandx = "000"+x;}  

else if (x<100)  {commandx =  "00"+x;}
else if (x<1000) {commandx =   "0"+x;}

if      (y<10)   {commandy = "000"+y;}  
else if (y<100)  {commandy =  "00"+y;}

else if (y<1000) {commandy =   "0"+y;}
command = "S204"+commandx+commandy
Leo_Command(command,reply)  

}
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Controlling the Zeiss SESAM

This is an example of a 
graphical user interface (GUI) 
which controls a number of 
microscope functions to 
perform a certain set of 
actions (e.g. acquire a 
tomographic series of focal 
series)



11

Max-Planck Institut für Metallforschung Universität Stuttgart

Calling commands from the DM-menu

• Boolean ChooseMenuItem( String menu, 
String subMenu, String item )

– e.g. ChooseMenuItem(“EFTEMSI",“Artifact
correction",“Remove X-rays") 

– e.g. ChooseMenuItem(“File”,””,”Print…”)
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Undocumented DM functions

http://hrem.mpi-stuttgart.mpg.de/koch/Vorlesung/Script/DM_PluginFunctions.html

Digitalmicrograph contains a number of functions that are not officially documented 
anywhere.  A few function names (and parameter lists) have been posted to this 

lecture’s website.
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Controlling Digiscan (VG / SESAM)

http://hrem.mpi-stuttgart.mpg.de/koch/Vorlesung/Script/DM_PluginFunctions.html

A list of DIGISCAN control commands which may be found online 
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More DigiScan Commands

Scripts may acquire images, scan sub-regions, etc.
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EELS Commands
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EELS Commands (2)

http://hrem.mpi-stuttgart.mpg.de/koch/Vorlesung/Script/DM_PluginFunctions.html
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Measuring Time


