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Everyday Procedures
This section can be printed as a short, summary manual for visiting users.

1. Camera Out for TEM setup. For sidemounts, make sure the mirror is in the retracted position.
For bottom/mid mounts, make sure the TEM viewing screen is down. Going to crossover at low
mag, or using a diffraction beam for alignment could burn your camera phosphor if the camera is
in.

2. TEM Setup. Find the beam, align the TEM and center the beam. Insert your sample and find a
region of interest. Get your sample roughly into focus using the TEM viewing screen or the
binoculars. Final focus will be done using the camera.

3. Spread Beam. Turn the condenser knob clockwise (from crossover), spreading the beam
past the edges of the TEM viewing screen, until it appears somewhat dark.

4. Camera on. The power supply to the camera needs to be turned on, and the AMT computer
booted up. Your lab manager may have already done this.

5. Open AMT. The AMT icon is in the start button menu and probably also on the desktop.
Give the program a few seconds to open completely.

6. Click for Livelmage.On t he right side of the CHcMHAorlivat er f
| ma gTehis will start live imaging and if your system has auto-in it will also insert the
camera. Otherwise you will see a dark live image until the next step.

7. Camera In. For sidemounts, flip the pneumatic switch on the bottom of the retractor to insert
the mirror assembly. For bottom mounts use the button that raises the TEM viewing screen.

8. Center the Histogram. Once Live and inserted, check the light meter. That is the histogram on
the right side of your display. If the red curve is in the left of the box, the beam intensity is too
low. If it is on the right intensity is too high. Use the TEM condenser knob to move the red curve
near the center of the box. If the brightness goes 'off scale’, take the camera out to readjust.

9. Changing Mag. Lower Magnification Gently! Reducing the magnification in large steps can
create a small, intense beam that can damage the phosphor. It is best to lower magnification one
step at a time. Observe the Live Image and keep the beam spread using the condenser lens
(TEM brightness control). If the TEM has Intensity Zoom, use it.

10. AcquireaBackground. Everyday someone inthe lab should refresh the background
correction. For this either pull the sample rod out to the park position, or find a large hole in
the sample, so the beam has no obstruction (not even Formvar). This should be at the KV
you will be working at, somewhere near the anticipated mag and with whichever apertures
you will be using for imaging. Cover the TEM viewing window to block ambient light. Click
the "Corrections"” item on the upper menu and choose "Acquire a Background". The
Background Control window will open, giving you the choice to "Proceed" or "Cancel". Ifyou
haven'talready done it, center the Histogram. Place the histogram's red curve in the center of
the box using the Condenser 2 (brightness) knob. Then click "Proceed” and wait while
backgrounds are collected for all four imaging modes. Then you can put your sample back
in andgoLive.

11. Scan and Focus. Using "Live Imaging", navigate to your best region of interest, adjust the
TEM mag and focus. "Focus" mode, the second radio button next to "Click for Live Image”,
is a tool to aid focusing. It zooms in and enhances the resolution. Navigating black or white
features out of the field of view will improve contrast. For other ways to improve contrast see
the topic "Grayscale Manipulation™.
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12.

13.

14.

15.

For Background collection click AMT’s USER INTERFACE

“Corrections -> Acquire a “Camera Control” button puts
Background” camerain and out
(communicatingsystems only)

@ AMT Imag e Capture Engine V602 \ A =101 x|
Fle Comections Display ProcMeas MutiAcquisions Utlites About Help Show/Hide Darken

Y- T G arne WO Sk W D N
Ax 4 Shortcutto ImageJ W /’ . .:’._ e Lo,
ﬁ 2 N et .’ “Click for Live” Image becomes “Click for Final Image” PN
@ 'f Clickfor ||~ gocys
e Wy o TR T | e
c Fer

Quslityive | 4x4 Survey

.. 4 Click the Ruler for Llnear Measurement " “Speed Live" becomes “Quality r'
Measoff [N "'1 ™ " f ;;;b"-, Cramet Live” (smoother but slower) >
T ./" =y R 7
TextOff | / 7 -
ﬁ '5’_. - . g )
: ’
ofnox 1‘ L ¥ oy /

g 'v*w Click the File Cablnet icon to save to a case

N s VR

“ e ‘
," Put the Histogram's red curve in the center of the box for best imaging - /

Display ~ 9.3kx
Plate Mag = 7.0kx

Case

-*m g
| e 5

-~
/Sigma
| ||7 Gamma = 1.00 I ? i

Final Image. When you have the image set up, hit "Click for Final Image" to collect it. It takes a
few seconds to integrate.

Save the Image. After collecting a final image save it to your disk or network. If you are saving to
a case which is already created, click the File Cabinet icon at the bottom of the left toolbar. In the
"Camera Information" window make sure the mag and voltage are correct and click "Save With
Caption". To create a new case click, on the upper menu, "File -> Case Study". If not saving to
a case, but directly to a folder, click, on the upper menu, "File - Save As". Then navigate to your
folder and type in a file name.

Measurement. For linear measurement have a final image displayed. Click the Ruler icon on the
left toolbar to open the measurement window. Make sure the mag and voltage are correct and
then click once on each side of a feature (do not drag). A list of your measurements appears in the
measurement window, along with the calculated Mean and Standard Deviation.

Camera Out. When you are done imaging take the camera out for safety (for sidemount retract
mirror, for bottom or mid mount lower TEM screen). Close the AMT software by clicking the
upper right "X" or "File -> Exit".
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Measurements and Calibration

These are the utilities for measuring features on image in the AMT Image Capture Engine. The basic
ones are Linear (point to point) measurement and Diffraction pattern measurement. Calibration is
similar in the two utilities.

Contents

Linear Measurement

Diffraction Measurement
Calibration

Saving Calibrations

Image Zoom

High Mag Calibration Issues
imageJ Measurement and Analysis
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Linear Measurements

1. To make a linear measurement, first have to collect a final image.

2. Next click on the ruler icon on the left tool bar (or on menu item Proc/Meas ->Point to Point
Measurement). This will open the "Measurements” window.

wiHide [

| Proc/Meas Multifcquisitions  Utilities  About  Help
n_ Undo Graphics o
Select Measurement Mode
Enhance Current Image Only 4
Set Degree of Auto Enhancement
° Draw Rectangular Grid

Sho

Difoff

MeasOff !

i

TextOff :

D

3. Make sure that the voltage and mag displayed in the window are correct. If not, click on them to
change the values.
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Measurements
File  Edit Calibration | FormOperations

Click on the two end__sewemosnon D2 the window to the side, so it stays visible when you click on the

Hide Form image. Use 'SetFormPosition" to make the window open here from
now on.

Mag = 5000

Voltage = 80 kV

— Units

 nanometers [nm]

* micrometers [um]

4. Make a length measurement by clicking once at each end of the desired feature to be measured. (Do
not "drag".) A line connecting the two points will be drawn and a measurement label added. The
measurement will also be entered into the list on the measurement form.

The style of the measurement maker can be changed from cross hairs to a
target circle, and the cross hair size of the measurement marker can also be
changed. These choices are found by clicking "File -> Preferences ->
Display Characteristics -> Set measure marker and cursor”.

To remove measurements from the image, without removing them from the list, click "Proc/Meas ->
Undo Graphics" on the menu over the image.

5. The measurement values are saved to a list in the Measurement window. The Mean and Standard
deviation are calculated at the bottom of the window. The list, including Mean, Standard Deviation and
Comments can be saved as a text file (click "File -. Save and EXxit").

% micrometers [pm)]

‘ ‘  nanometers [nm)] ‘

13.77 um
11.60 m

Options for adding a comment, and for deleting a single measurement from
the list and from the image, are in the fEdit"

menu at the top of the Measurement window.

Measurement line thickness, measurement font boldness, size and style can be adjusted in
Preferences.

Note; If you want to save the image, showing the measurements, do it BEFORE you close the
Measurement window, as closing it may erase all measurements.

Diffraction Measurements

1. Be sure to use the proper precautions for diffraction imaging (See "Diffraction Imaging").
2. After collecting a final image and going to Camera Out, click on the diffraction measurement

button on the left tool bar. Alternately, click "Proc/Meas-Select Measurement Mode->Diffraction
Measurement" from the upper menu.
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PhotIm

Imgl | ProciMeas Multifcquisitions  Utilities  About Help  Show/Hide
: - e T
@ n_ Undo Graphics m P 1o
DIfOff 1 Select rem e Point to Point Measure
= Enhance Current Image Only 4 e
¢ Set Degree of Auto Enhancernent
MeasOff ©  Draw Rectangular Grid
TextOff 72

3. Select either diffraction spot measurement or diffraction ring measurement from the form that is
displayed.

Choose Diffraction |

(" Measure Spot Pattern

Accept

4. Diffraction Spot Measurement.

The distance between diffraction spots is measured in the same way that point to point image distances
are measured. Click once on each spot to measure the line between them. The measured distance will
also be entered into the measurement form list and a line and label will be drawn on the image.
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5. Diffraction Ring Measurement

Select ring measurement instead of spot measurement. Measure diffraction rings by clicking on three
widely spaced points on the ring. A circle with the appropriate radius and center will be drawn and
labeled. The radius of the ring is determined and entered into the measurement list.

6. To calibrate diffraction measurement use the same steps as those in linear measurement calibration
(See "Measurement and Calibration-->Calibration™). The diffraction default calibration is kept in difCal.txt
and the diffraction calibration Table Entrees are kept in camConst.txt.

Calibration
This page describes calibration for point to point measurement. Diffraction measurement calibration
uses the same principles. Both types are password protected.

Default vs Table Entry

There are two kinds of calibrations for point to point measurement. "Default” or "Normal” calibration is a
single calibration that is used for every measurement that does not have a special calibration.

For many labs the default calibration is all that is needed. This single calibration is used for
measurements at all mags and voltages, and it is extrapolated linearly (if the magnification readout of
the scope doubles the calibration factor is doubled to compensate). A good choice of mag for doing the
Default Calibration is about 10KX to 12KX. That avoids the calibration bending potential of the low mags
and the error prone indefiniteness of the high mags.

The other type of calibration you can do is a Table Entry calibration. These special calibrations are
specific to both the mag and the voltage, and so are more precise. They are automatically saved and
called up whenever you do measurement at that mag and voltage. This allows you to keep inaccuracies
in the scope's mag reports out of your measurements. The steps for doing table entries is basically the
same as for doing a default calibration, except you choose Table Entry under Calibration to begin.
AMT can store as many table entries as you like, up to one for each combination of mag and voltage
that the scope has.

The Table Entries are kept in a file named "Mags4.txt" in the camera’s configuration folder. You can
bring that file up for review by clicking Calibration on the Measurements Window's upper menu, and
then clicking Show Table of Calibrations Factors on the drop down list. The file has three columns:
KV, Mag and Calibration Factor. The calibration factors may or may not be in scientific notation. There is
one line for each of the table entries you have done. If any line has a calibration factor that's very
different from the rest, you may want to check the calibration at that voltage and mag again. Doing the
table entry process over at a voltage and mag will overwrite that line on the table, so you do not have to
delete anything. The Default calibration is also stored in the file " Calib2.txt" in the configuration folder.
That file gets overwritten when you redo default calibration.

Units of the Point to Point Measurement Calibration Factor
The calibration factors in Mags4.txt and Calib2.1txt
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can easily check that the listed calibration factor is actually being saved with the image if you save an
image taken with the screen mag at 1000X. During saving, in the Microscope Information window,
choose i Pi x e | un8er @Qusetomize Magnification Display. After saving, open the image in a
processor, or, on the AMT upper menu click "Display->Show Saved Image and Caption". In the
metadata displayed under the image find the line that starts with "Cal: ". That line gives the image's
mag calibration as a length (in either microns or nanometers) per pixel. If the figure is in microns/pixel,
multiply it by 1000 to get nm/pixel. Then take the reciprocal to get the pixels/nm of your image. Compare
this number to the calibration factor which, if there is a table entry for this Mag and KV, is listed in
Mags4.txt. If this Mag-KV combination does not have a table entry, then the calibration factor is listed in
Calib2.txt . Both files are in C:\Program Files/Amt/AMTcommon\ConfigCam1 (ConfigCam2 for
second AMT cameras).

For images taken at 1000X: pixels/nm = the listed calibration factor (within a ten thousandth)

Raising the mag by factor F will obviously display 1/F as much of your sample on the available pixels
(nm/pixel ~ 1/F). So nm/pixel of an image is inversely proportional to the mag. Therefore, pixels/nm is
proportional to mag.

pixels/nm (of your image) / pixels/nm (of images taken at 1000X) = Current Mag/1000X

SO:
pixels/nm (of your image) times (1000X/Current Mag) = pixels/nm (at 1000X) = the definition of the
calibration factor

OR:
pixels/nm (of your image) / (Current mag/1000X) = the listed calibration factor (within one ten
thousandth)

So for instance if you take and save a picture at 3000X, and the underneath display shows Cal: =
.004187 um/pix: pixels/nm (your image) = 1/ (Cal: * (1000nm/um)) = 1/ 4.187 * pixels/nm = .23883
pixels/nm

.23883 pixels/nm / 3 =.079611 which is the calibration factor.
It may be displayed in Mags4 or Calib2 as "7.9611E-2" which is scientific notation.

Calibration Stability

The phosphor placement, lens spacing and phosphor to CCD chip distance are all static. Distances and
dimensions are fixed so this calibration also stays fixed over time. Uncertainties in the magnetic fields
generated by the TEM lenses (magnetic hysteresis), uncertainties in positioning the sample at eucentric
height, and uncertainty in determining the boundaries of a calibration object (Grating replicas do not
have sharp features.) are the precision limiting factors in overall magnification calibration. A periodic
check of calibration is still a good idea, to check for possible drift in microscope electronics.

Calibration Steps

1. The first step in calibrating your measurements is to collect a final image of something you know
the size of, like a calibration grid. Grids like the one used in this example are available at
http://lwww.2spi.com/catalog/standards/othertem10.shtml.

Calibrating at high mag requires a different kind of standard (see the page "High Mag Calibration
Issues").

2. Next take some measurements. Click on the ruler icon on the left toolbar to open the
measurement window. Make sure that the correct Mag and Voltage are listed. Correct if
necessary. If using a repetitive grid measure a number of squares (10 if possible) instead of one,
to reduce error. Measure in both directions. Delete the measurements that are obviously wrong
(Edit -> Delete).


http://www.2spi.com/catalog/standards/othertem10.shtml
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Measurements

File Edit Calibration FormOperations

Click on the two ends of feature

Mag = 15000

Voltage = 80 kV

Units
" nanometers [nm]

 micrometers [um]

02175 pm
02226 pm

3. If calibrating diffraction measurement, use spots which are a known distance apart, or rings of
known size. Make sure the Cam Length and Voltage are correct.

Measurements.

File Edit Calibration FormOperations
Ciick on 3 points of diffraction ring.

Cam Length = 1.000 meters

Voltage = 200 kV
Units: 1/A

4. When you've got your target measurements click "Calibration” on the upper menu. Besides
options for Default and Table Entry calibrations, there is an option to display the table of
calibrations for specific Mag-KV combinations. There's also a reset option, for deleting all your
table entries and starting over. Resetting is not necessary for redoing a table entry or the default
calibration. New values will overwrite the old ones.

IEermenb’.
il

File  Edit | Calibration | FormOperations ‘

Click on Set Default Calibration (Applies when there is no matching table entry)
Set Calibration Table Entry at Current Mag (or Camera Length) and kV
Delete Calibration Table and Set Default Calibration to Factory Value

! Show Table of Calibration Factors

Mag = 15000

Voltage = 200 kV

|" Units

| ¢ nanometers Inmi
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5. After you choose the type of calibration and enter the password the "Magnification Calibration"
window will appear (or, for diffraction, the"Di f f r act i on Ca) i brati ond Wind

Using Average of Measurements - Click for Last

Magnification =10000.0 x

Acc. Voltage = 80 kV

Correct Distance = Hm

Optional Auto-Calculation Based on Calibration Grid

Repeats per mm I 2160
Calculate Correct Distance from

Spacing on Calibration Grid
Number of lines used I 1

Cancel Proceed with Calibration

6. At the top of the Calibration window you choose whether to use the last (or selected)
measurement or the Mean of the measurements as a standard. If you feel that one of your
measurements is very representative use that as a standard. If you're measurements give kind of
a spread, say, over different directions, use the Average as a standard. If your measurements
are different in the X and Y directions, averaging them will split the difference. Have the same
number of measurements in each direction.

7. Enter the length of the known objects measured (Correct Distance). The window contains an
optional use calculator to help calculate the distance of repeating patterns. The calculator's
Repeats per mm setting defaults to 2160 because that what most calibration grids have.

8. Clicking "Proceed with Calibration" finishes that calibration and adds the factor to the appropriate
file(s).

9. Use the same steps for calibration of diffraction measurement (after clicking on the "DifOff" icon
on the left toolbar). The diffraction default calibration is kept in difCal.txt and the diffraction
calibration Table Entries are kept in camConst.txt.

Image Zoom

Image Zoom increases the mag of a final image for viewing details. The "Zoom" icon is near the bottom
of the left toolbar. To use it one first needs a final image, either a new one or a reopened one.

= 1
£ ]
D e
71

At the bottom of the Zoom icon it displays the current zoom factor. "Off = 1" is the
unzoomed image.

—

@
X
T

Use the Zoom function by clicking once on the Zoom icon and then clicking on the
image. The point where you click will become the center of the zoomed image.
Zooming always increases displayed mag by a factor of 2.

After you've zoomed in, right clicking the image zooms out (unzooms) by one step.
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Below is a final image of a biological specimen. The red arrow points to an area of detail that we want to
examine more closely.
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After we click once on the Zoom icon and once at the tip of the red arrow the picture below is displayed.
The sample is displayed twice as large, and the Zoom icon button says "2X". The point where we clicked
is now in the center of the image. If we had clicked the wrong place, we could undo our mistake by right
clicking, to unzoom, and then zooming again.
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Here we've zoomed in a second time, so the displayed mag is 4 times the original.

The Zoom function does not allow measurement on zoomed in images.
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Calibration at High Magnifications

To calibrate in the higher magnification ranges it is a good idea to use a material standard. Available
materials are:

1. Catalase, which has two fairly large lattice spacings 87.5 A and 68.5 A.
2. For higher mags Crocodilite has 9A and 4.5A.
3. Copper Phthalocyanine is another material that is sometimes used but it is beam sensitive.

Lattice images of gold or graphitized carbon can also be used. The carbon layers tend to bend and
finding any place with more than a few planes visible is not easy. There are also (very expensive)
superlattice material that is made especially for TEM calibration.

Most suppliers have these materials available. You can check them out (for example) at: SPI's website:
http://www.2spi.com

SPI waffle grids: http://www.2spi.com/catalog/standards/othertem10.shtml

Crocodilite is SPI catalog # 02908 i AB Catalase is SPI catalog # 029057 AB

The MagiCal superlattice standard is SPI catalog # 02218 i AB.



http://www.2spi.com/
http://www.2spi.com/catalog/standards/othertem10.shtml
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Measurement and Analysis Using ImageJ

ImageJ is an image processing application written by Wayne Rasband. It is a work of the United States
Government, is in the public domain and is open source. It is available from the National Institutes of
Health (NIH Web Site). All modifications, source code, applications and additions to this program by
AMT are also freely available from AMT.

This is a supplement to the existing documentation for ImageJ. Its main purpose is to highlight and
introduce operations typically used with CCD images obtained by transmission electron microscopy.
This orientation also describes customizations made by AMT for TEM imaging.

AMT Automatically Embeds Scaling Information

ImageJ can easily be set up to do measurements on AMT images on any Windows computer. Spatial
calibration information is incorporated into the ti
When ImageJ is accompanied by the AMT Toolbar, it will read the calibration parameters for an image

when it opens an AMT tiff file. If the calibration information is not present, an alerted box will remind you

to manually calibrate the image (Use ImageJ's menu Analyze/Set

Scale to do this).

Calibration information may be lost if you open an image in another image processor and then overwrite
the original image.

Contents

Length Measurement

Perimeter and Area Measurement
Angle Measurement

Particle Counting

htensity Measurement

image Drift Measurement

FFT

Viewing Serial Images

ImageJ macros

AMT Toolbar for ImageJ

=4 =4 =8 -8 -8 -8 -8 -8 -8 -9
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Measuring Length Using ImageJ

Open a Tiff Image in ImageJ and select the line tool from the ImageJ toolbar. The last image saved by
the AMT Capture Engine may be opened by pressing the F5 key. Select the line tool from the ImageJ
tool bar

File Edit Image Process Analyze Plugins Window Help :
Sloa[ol«+Naalol | [s/slallal | |=

Memory: 9MB of 328MB (3%)

Position the cursor at one end of the object to be measured. Click and drag to the other end of the
object. Type F1 to enter the length of the line drawn into the measurement list. A line between the start
and end points and a label will also be drawn on the image. Repeat the process for other objects that
you wish to measure. For difficult or small objects you can use the zoom tool and then make
measurements. More accurate measurements, of course, are obtained by collecting a higher
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magnification image.

Measuring Perimeter and Area Using ImageJ

Distance along an irregular path or a perimeter can also be measured by selecting the Segmented Line
Selection or the Freehand Line Selection tools in the ImageJ toolbar. You will need to select the
measurement (area, perimeter, etc.) to be displayed in the menu Analyze\Set Measurements Menu
item.

; Set Measurements il

IV Area I~ Mean Gray Value
[ Standard Deviation [~ Modal Gray Value
™ Min & Max Gray Value [~ Centroid

[~ Center of Mass IV Perimeter

[~ Bounding Rectangle [~ FitEllipse

[~ Circularity I~ Feret's Diameter
[~ Integrated Density ™ Median

[~ Skewness I~ Kurtosis

I” Area Fraction I Slice Number

[~ Limitto Threshold |~ Display Label
[~ Invert Y Coordinates

Redirect To: |Nune 'I
Decimal Places (0-8); IE

oK Cancel |

After you have drawn the curve type ctrl-m. The measurements selected will be displayed in a Results
box.

File Edit Font

|Area [Perim. | A
1 4860.714 260.396

dnadeled

Units are the length units of the image. In this case nm and nm2.

Measuring Angle Using ImageJ

Angles can be measured by selecting the angle measurement tool.

File Edit Image Process Analyze Plugins Window Help

| m | W s
Coco B+ AN G | (d4a 7w | >
Point selections (shift click for multiple points)

On an open image double click on the first point, single clicking on the vertex, and click once more at the
terminus of the final ray. After you have drawn the angle type ctrl- m.
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ol

File Edit Font

|angle |
66.642

|»

1

The angle measurement is displayed in a Results Box.

Particle Counting Using Image.J

ImageJ can automatically count the particles in a whole image or a selected part of the image. You
determine what gets counted as a particle by thresh
background features and accentuate the desired features, and also by setting limits to the size of a
particle. lt6s also possible to require a set degre
tutorial for particle measuring. For more information on this operation see the website:
http://rsb.info.nih.gov/ij/docs/ .

1. Open I mageld, either by clicking on the I mageJd i ¢
clickingonlmagedJinfi St &rRr ogr ams 0

OO0 RO NA +INAZ ™M &2 k] e |H
2. Open asaved image in ImageJ. Forthist ut or i al , open A
C:\AAMTCommon\AMTSamplelmages\imgldl1cal.tiffo .
3. Use I mageldJbs crop tool to separate an AMT i mage

effect the separation. After the separation reselect the square tool, and close the caption window.

4. Next we separate the particles from rest of the image by setting the black/white thresholds
around a narrow set of gray values. Make sure the image to be measured is selected (clicked).
On the ImageJ menu click i | ma-g &djust-> T h r e s Winder tdedhistogram that comes up
you can change the thresholds by moving the bar:
lower value of 17 and an upper value of 70 worked well for our immunoGold particles at 10KX.
You may want to experiment with these settings, but when you find values that work, be
consistent will all your samples. After setting the thresholds click i A p p lagdc&lick all three
boxes in the dialog box setting threshold pixels to black and other pixels to white. This makes the
i mage A bving allblgck patices on a white background.


http://rsb.info.nih.gov/ij/docs/
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5. Tiff files saved from the AMT program have tags that will set the measurement scale for ImageJ.
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particle, and the number of decimal places to be displayed in the results. Counting small particles
in a 10KX image requires six decimal places. For other mags or for large particles you may have
to experiment with decimal places. Grayscale measurements will not be terribly meaningful,

S i
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= ImageJ
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File Edit Image Process §
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Straight line selections

=8 Plugins Window Help

Measure Crl+m
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Clear Results
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7. The AResulto window (upper right below) disp
each particle. The ASummaryo window gives th
particles and the Area FractionSicpeebDiest biybu
show a histogram with the particles grouped into bins according to their area. The statistical
values displayed below are for particle area, not grayscale values.

_ Particle Size Dis =lolx| =10l x|
300!240piya|s,§-blt,70V Fle  Edit
|Area [¥Start [vStart | =

1468 0000022 990 1017
1469 0000022 995 1020
1470 0000043 152 1021
1471 0.000022 157 1021
1472 0.000022 987 1021

[ ——e—
0.000022 0.000411 -
Count 1472 Min: 0.000022 [ | summary of ImgCopy S =] 1|

Mean: 0000058 Max 0.000411 fle Edt
StdDev: 0.000044 Mode: 0.000026 (366)
Bins: 50 Bin Width: 0.000008 =
Threshold: 0-0
Count 1472
List| Copy| Log Total Area: 0.085631 micron*2
Average Size: 0.000058 micron"2
Area Fraction: 0.8% —
. -
e R e « >

For more information about analysis with ImageJ see the website http://rsb.info.nih.gov/ij/docs/.

Measuring Intensity Using ImageJ

Intensity Measurement Cautionary Note

Measurement of image intensities and gray scales can also be done. However, it is important here to
remember that the Capture Engine normally applies a contrast enhancement to images as they are
acquired and displayed. This improves the appearance but modifies grayscale information.

If quantitative measures are to be applied to image intensities, the contrast enhancement of the Capture
Engine should be turned off and images should be saved as 16-bit tiff files.

To measure the gray scale value at a point simply position the cursor at a point of interest and the gray
scale intensity is displayed in the status bar just below the ImageJ

tools.

Alternatively, the Point Selection tool can be used.

1ol
File Edit Image Process Analyze Plugins Window Help

Do~ |sBlNAlSS] | [sl4]al7]w] | |»]

Magnifying glass (or use "+" and "-" keys)

Select a pixel with the tool and then type ctrl-M to display the intensity in the Results window. The values
in the Results window can be saved.

Line profiles can be generated by drawing a line through the features and then selecting Analyze\Plot
Profile or pressing the ctrl-K key. To improve the statistics of the plot one can select a rectangle in which
case a column average profile is generated

a

o Ox<
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e C
hieonr
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List | Save..| Copy.

Image Math

Extraction of interesting features from a complex image can be a challenging aspect of image analysis. It
is very useful to be able to perform simple mathematical functions on whole images and between two
images. Once a sequence of operations is found to be useful a macro can be created to automate that
sequence. Embedded in the particle counting macro discussed below, for example, is an algorithm to
extract small dense particles from a complex image that includes both tissue and gold particles.

This algorithm relies on some simple math. The image is first blurred and then a portion of it is
subtracted from the original image. This tends to enhance small particles and suppress the background.
The Image Calculator in the Process menu permits one to add, subtract, multiply, divide, and apply
several other operators to pairs of images.

Image Drift Measurement

Installation

Use the ImageJ installer ImageJ138g V306 20070404 or later installer. Run Setup.exe and accept
defaults. The installer will install the required startup macro, and the TurboReg plugin that it calls.

Setup

The input tiff images should be placed in a single folder and have file names that end in _xxxx. Where
Xxxx is the time of acquisition. E.G. test_0000.tif was acquired at time = 0000. The time units are
seconds.

All images should be taken at the same magnification and written by AMT's Capture Engine which
embeds scaling information into the tiff image header. This information is used by the macro to calculate
a real drift rate.

For testing purposes the installer placed a canned set of test images in the folder
C:\AmtCommon\AmtSamplelmages\Cannedimages. These images will be used to demonstrate use
of the drift measurement macro/plugin.
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Running the Macro

The macro is activated by selecting the menu item Plugins\Macros\AMT Drift Measurement or
equivalently by selecting the F3 key. This will display an introductory message with acknowledgements
to the TurboReg plugin authors and instructions.

1 AmtDriftMacro 3 X|

This macro registers a sequence ofimages acquired by the AMT Capture Engine.
The AMT maodified version of Imaged must be used since it reads scaling
information from a header entry in files produced by the AMT Capture Engine.

The image names must end in _xoo. Where xo0x is the time of acquisition.

E.G. test_0000.tifwas acquired attime = 0000 seconds.

This modified version of ImagedJ is available from:
www.amtimaging.com

Registration of the images is accomplished using the plugin turboReg which
is hased on the paper:

P.Thevenaz, U.E. Ruttimann, M. Unser

A Pyramid Approach to Subpixel Registration Based on Intensity
|IEEE Transactions on Image Processing

vol. 7, no. 1, pp. 27-41, January 1998.

This paper is available on-line at
http:ibigwww.epfl.ch/publicationsithevenaz9801. html

The plugin is available at
http:ibigwww.epfl.chithevenaziturboreg/

Cancel I

Click OK.

Use the "Choose Directory" dialog that is displayed next to locate the images whose drift you wish to
measure.

=4 Choose a Directory il

Look in: I\,'2 AmtSamplelmages L‘ 20 =

b

My Recent
Documents

©
Desktop

»

My
Documents

2
My
Camputer

- File name: |C SamtCommoniamtSampleImages\Cannedimages Select I

My Network :
Places Files of type: |AII Files LI Cancel |

The macro will display the first image and request a choice of length units.

Units: -
OK I Cancell

Select the unit and click OK.

The macro will now sequentially open the images measure the drift relative to the previous image and
enter the results into a Log table.
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! Log o x|
File Edit Font
-~
ref Image test Image Deltax[nm] DeltaY[nm] ‘ector Magnitude  Angle Rate [nm/sec]
¥_0000 tif ¥_0010.tif 55.0822 0.0000 55.0822 0.00 5.50822
¥_0010.tif ¥_0020tif 55.0821 0.0000 55.0821 0.00 5.50821
¥_0020 tif ¥_0030.tif 55.0821 0.0000 55.0821 0.00 5.50821
¥_0030.tif ¥_0040 tif 55.0821 0.0000 55.0821 0.00 5.50821
¥_0040 tif ¥_0050 tif 55.0821 0.0000 55.0821 0.00 5.50821
¥_0050 tif ¥_0060.tif 55.0821 0.0000 55.0821 0.00 5.50821
¥_0060 tif ¥_0070.tif 55.0822 0.0000 55.0822 0.00 5.50822
¥_0070.tif ¥_0080 .tif 55.0822 0.0000 55.0822 0.00 5.50822
¥_0080 tif ¥_0090 tif 55.0822 0.0000 55.0822 0.00 5.50822
¥_0090 tif ¥_0100.tif 55.0822 0.0000 55.0822 0.00 5.50822
¥_0100.tif *_0110.4if 55.0822 0.0000 55.0822 0.00 5.50822
¥_0110.tif ¥_0120.tif 55.0822 0.0000 55.0822 0.00 5.50822
¥_0120tif ¥_0130.tif 55.0821 0.0000 55.0821 0.00 5.50821
¥_0130.tif ¥_0140.tif 55.0822 0.0000 55.0822 0.00 5.50822
¥_0140.tif ¥_0150.tif 55.0822 0.0000 55.0822 0.00 5.50822
*_0150.tif ¥_0160.tif 55.0821 0.0000 55.0821 0.00 5.50821
¥_0160.tif ¥_0170.tif 55.0822 0.0000 55.0822 0.00 5.50822
¥_0170.tif ¥_0180.tif 55.0822 0.0000 55.0822 0.00 5.50822
¥_0180.tif ¥_0190.tif 55.0822 0.0000 55.0822 0.00 5.50822
=
‘ [>]
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These results may be saved to a file by selecting "File/Save As" on the Log form if desired.
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Fast Fourier Transform Using ImageJ

Background

The Fourier transform expresses an image in terms of the spatial frequencies in the image. A sharply
focused image will be rich in high spatial frequencies. Large uniform areas are represented by low
frequencies. Images with repeated features will have Fourier Transforms with repeated strong peaks.
This can be used to select various parts of an image and can be very useful in removing artifacts, or
improving image sharpness. ImageJ has a built in FFT and in addition there are several plugins posted
on the NIH web site (NIH Web Site Plugins) that implement their own specialized versions of the
algorithm. See for example:

Band pass filter
Arbitrary size 2D and 3D transforms

There are also plugins that rely on the FFT as an integral part of the algorithm they implement. These
include convolution, filtering, and deconvolution plugins - these algorithms are more efficient when
performed in fourier space. Many of these plugins are provided with references to the literature.

Doing the FFT

Doing the FFT of an image is straightforward. open an image. Select the region of interest on an open
image and then in menu Process menu select FFT. Since the FFT is usually implemented for regions
that are even powers of 2, the nearest power of two sized region is automatically used in the FFT.

- calibrationImg.tif (50%0) L FFT of calibrationImg.tif (50%0) ) = |D |_>_(_j
12.85x14.85 mi (1024x1184); 8-bit; 1.2MB 12.85x12.85 microns (1024x1024); 8-bit; 1MB

2160 line/mm calibration arid

Viewing Serial Sections Using ImageJ Stacks

A sequence of images obtained from a serially sectioned sample can be used to create an ImageJ
"Stack”. A "Stack" is way to animate and visualize a sequence of images and ImageJ has routines that
use stacks to display 3 dimensional information. In addition to the intrinsic capabilities of ImageJ plugins
have been written to augment the 3D viewing capabilities of ImageJ.

The first step is to obtain a sequence of serial images through an object of interest. In a real experiment
this is done by sectioning the object and then carefully collecting the sections in the order that they were
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sectioned. To experiment with and become familiar with the ImageJ stacks we include a simple macro
to generate synthetic images which can be assembled into a stack. The macroi sAmfDrawStack.txto
and is located in the C:\Program Files\ImageJ\macros folder.

1. The AAmMt DrawStacko macro is a very simple macro
stores them in the folder "C:\images\ImageJ \SampleStack. " You must create the folder
CAimages\imageJ\Sa mpl eSt ack before running the macro. I
by copying it into the folder: C:\Program Files\imageJ\macros. Another useful macro for this
exercise is AmtOpenSet.txt. This macro opens the 50 images generated by AmtDrawStack.

Install the macro AmtOpenSet.txt by copying it into the folder: C:\Program
Files\imageJ\macros.

2. The Vol ume Viewer plugin fAVolume_Viewer.jaro was
site: http://rsb.info.nih.gov/ij/plugins/index.html#analysis
The web page fAVolume Viewer.htmo has installati

useful plugins, and author contact information.

Install the AVol ume_Vi ewe r \Piogiamdiled\imdgel\plbgins falderp y i n g

4. Obtain serial images through an object of interest. To experiment with the plugin using synthetic
(generated) images run A Amtinaged meht Rlugiks\macxos\Run by g o i
and then locating the macro in the folder C:\Program Files\ImageJ\macros. The images
generated by this macro will be found in C:\images\SampleStack.

5. Open the images in order. Use the macro or you can open the images directly from ImageJ using
the keyboard shortcut Ctrl-O and then double click the image icon. These shortcuts may be
helpful since Image J does not have a group open command.

6. Create a Stack from t he i \8@adgstConvert@Guagesto Stachhe menu i

7. You can animate the stack by going to the menu: Image\Stacks\Start Animation. This will cycle
through the images. You can also save the stack by using the File\Save or the File\SaveAs
menu. You must save the stack in the tiff format.

8. Once you have a stack go to the Plugins\VolumeViewer menu item. This plug in will allow you to
observe the images from different orientations. ImageJ also has some viewing capabilities in
addition to the simple animation in the Z dimension (See the other options in Image\Stacks). In
parti cul \&tacks\3fDI Pagpg ect 6 all ows you to create an
Pixels of certain values can be set transparent so that embedded objects (like the cone) can be
vi sual i z e d\Stacksk3yD fPIr mg e tollowinvgipdrameterdr e f

d 3D Projection x|
Projection Method: INearesthnt vl

Adis of Rotation:  |¥-Axis =

Slice Spacing {pixels): 1000
Initial Angle {0-359 degrees):
Total Rotation {0-3559 degrees).

Rotation Angle Increment:

RRRNEE

Lower Transparency Bound:

[
=1

Upper Transparency Bound:
Opacity (0-100%:):

Sutface Depth-Cuging (0-100%):

17

Interiar Depth-Cueing (0-100%):

¥ interpolate!

2

Ok Cancel |

The Upper and Lower Transparency Bounds allow one to specify pixel densities that are ignored. Since
the cylinder and cone have different gray scale values setting the upper bound between the two values
(e.g. 170) makes it possible to visualize only one of the structures.


http://rsb.info.nih.gov/ij/plugins/index.html#analysis
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ImageJ Macros

ImageJ Macros

Macros are sequences of commands, which can be executed as a single operation. A few examples of
AMT generated macros have been mentioned and used above. Particle counting, drift measurement,
and measurement and labeling make use of both intrinsic ImageJ operations, plugins (to be discussed
below) and macros. An existing macro can be run by selecting the menu Plugins\|Macros\Run and then
navigating to the location of the macro. Macros are usually kept in:

C:\Program Files\ImageJ\macros
Macros can also be installed as a menu item or assigned a keyboard shortcut.
ImageJ has over ninety standard macros that are supplied as part of the initial installation. These

macros range from functions that alter every image pixel, to measurement of image parameters and
dimensions to drawing tools. More information is available onthe NIHweb s i t e lmagekPluginso .

The macro StartupMacros.txt is a special macro that runs when ImageJ is launched. It can be used to
define shortcuts to macros and place macros in menus and tools. AMT has set this up to install a useful
sample set of macros as menu items and shortcuts. It can be modified by the user as desired.

The AMT shortcuts are:

AMT Shortcuts
Shortcut | Name Description
F1 Draw and Draws a line between points defined by the line selection

Measure tool. The distance between the points is calculated, entered
into the results table and drawn on the image.

F2 Measure The same as ctrl M just a single key needs to be depressed.
F3 Drift Runs the drift measurement macro.
Measure
F5 Open Last | Opens the last Image Saved by the AMT Capture Engine.
AMT Image

In addition to these there are several ImageJ standard shortcuts. See
http://rsb.info.nih.gov/ij/docs/shortcuts.html

ImageJ Recording Macros

The easiest way to create a macro is to open the command recorder under the menu item
Plugins/Macros/Record Then record a series of commands, and click Create. In record mode, each
menu command you use generates a call to ImageJ's run() method. This method has one or two string
arguments. The first is the command name. The optional second argument contains dialog box
parameters.

ImageJ Plugins

Plugins are another form of extension available to the user of ImageJ. Plugins are very powerful and
execute much faster than macros. More information as well as over 100 plugins are available on the
ImageJ web site:

http://rsb.info.nih.gov/ij/docs/menus/plugins.html

ImageJ has a large body of users and many plugins and macros have been created and contributed to


http://rsb.info.nih.gov/ij/docs/shortcuts.html
http://rsb.info.nih.gov/ij/docs/menus/plugins.html
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the NIH site. In addition, there are links there to other sites with additional macros, plugins, and
documentation.

AMT Tools and Macros

AMT has generated some tools and macros that you may find useful. Macros in the C:\Program
Files\ImageJ\macros folder whose name starts with AMT may be useful or provide useful examples for
functions you may wish to build into your own macros. Macros are written as text files and these files
begin with comments that document their function.

The AMT Crop function

=lalx]
File Edit Image Process Analyze Plugins Window Help

Doz 0«4+ NAla @2 10467 r] >

Wand (tracing) tool

strips away the AMT image label so that image processing can be done on just the image.
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AMT Toolbar For ImageJ

When the AMT Toolbar for ImageJ is installed it will open when ImageJ opens. It contains a number of
shortcuts which are designed to make working with ImageJ faster and easier. Call AMT to get the
installer for the toolbar. Ask for the "ImageJ Enhancement Kit".

5] 1ol

File Edit Image Process Analyze Plugins Window Help

@@H§~TZ@/‘Eo.afov.u.rqu [Alefsla]2ln] =]

ImageJ 1.47p; Java 1.6.0_20 [64-bit]; 496 commands; 67 macros

Contents

AMT Toolbar Installation
Toolbar Layout
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AMT Toolbar Installation

AMT's ImageJ Customization Kit includes the installer "AMTImageJSupport.exe" and a .pdf file "AMT
Img Processing.pdf" with info about the functions which the Toolbar calls.

L AMT Img Processing.pdf 9/12/2013 5:22PM
i3 AMTImageJSupport.exe 9/12/2013 5:22 PM

If your computer already has Imaged v1.47p or later, bundled with java, it should work with the Toolbar
add on. If you have an earlier version on ImageJ, uninstall it and download the latest version, bundled
with Java, from http://rsbweb.nih.gov/ij/download.html or google for "Download ImageJ".

Once the proper version of ImageJ is installed run "AMTImageJSupport.exe". The AMT Toolbar should
open whenever ImageJ opens. Both should open from the shortcut to ImageJ on you AMT Image
Capture Engine display. If the shortcut does not work, you may have to edit the ImageJ line in the file
"Links.txt" in your camera's configuration folder.



http://rsbweb.nih.gov/ij/download.html
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O'?AMT Image Capture Engine V602

File  Corrections Display  Proc/Mez

4

ImgJ

DifOff

Toolbar Layout

Open

kmage Measure Drift

Save & Draw Annotation Measurement

M ¢.—.1:l£l
b7 Ew2—T437#D
0 0 ¢ 0

1

Open Last Save Add Scale AMT Image
Saved AMT as tiff Bar Crop Stitching
Image

Open Image - Same as "File -> Open" on the ImageJ toolbar.

Open Last Saved AMT Image - Opens the last image that was saved in the AMT Image Capture
program

Save - Resaves an image.

Save as tiff - Saves the image, as a .tif, in whatever folder you navigate to.

Measure & Draw - Click this shortcut, then draw a line by dragging the cursor, and the line's length is
given.

Add Scale Bar - Click this shortcut, click "OK", and click on the image to add a scalebar. A form will
appear where you can change parameters.

Annotation - Click the desired location on the image first, then click this shortcut, and then type in your
test for placement.

AMT Crop - Separates an AMT image from its caption bar, each of which can then be saved with a
new name.

Drift Measurement - This shortcut calls a comparison macro which uses ImageJ's "Turboreg" plugin.
Images for comparison have to be renamed as described in the opening window.

Image Stitching - This shortcut calls ImageJ's stitching plugin. After clicking the shortcut navigate to the
folder holding you AMT montage. See "Stitching with ImageJ or Fiji"
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Grayscale Manipulation

TEM images usually require some grayscale adjustment. Traditionally most user adjustments are done
after the image has been saved, in a program like Photolmpact. But there are a few utilities that work
very well (even 'best) in AMT, and can give a nice image in the shortest time. The AutoGain function in
the AMT program is constantly adjusting grayscales in your image, in order to put the camera'’s contrast
range to best use in displaying your sample. There are things you can to effect the way that adjustment
is made, and adapt it for special sample characteristics.

Contents

The Autogain Function

White and Black Level Adjustments
Gamma Adjustment

Sigma Adjustment

Raising Contrast Using Thresholds
Image Sharpening

Image Processors
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The AutoGain Function

AutoGain

In the histogram display shown here the area between the two vertical green lines represents the
camera's output grayscale range, 0 to 255. The sample's grayscale range (the camera's input) is
represented by the entire width of the display window. As you can see, the camera's output capacity is
restricted to, or focused on, those sample grayscales which are occupied by your sample. This ensures
that the available image contrast is put to best use displaying features, not analyzing the blacks and the
whites. The camera actually does see all the sample's grayscales (the entire window), but pixels outside
the green lines are seen as pure black or white, thus taking a minimum of the camera's analytical
capacity.

AutoGain
@ On O Off

/

JPN;E/

- Gray Control

T —

Thresholds and Tails

The Thresholds and Tails control where the green lines go (see "Camera Settings and Control
Window"). If the thresholds are set to zero, the green lines stay at the edges of the display window, so
there is no enhancement of contrast in the occupied pixels. Higher thresholds move the green lines
closer together, enhancing contrast.

The default for thresholds is 10 but some microscopists prefer thresholds of 50 or more. The tails move
the green lines away from the center, by a percentage of the distance between them. Their main
function is to control "blotchiness" when samples have a lot of extremely dark or light features.
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White and Black Level Adjustments

A gridbar or other extreme black or white items often give your histogram extra sharp peaks on the left
or right. This forces the system to divert the dynamic range from the main collection of pixels and into
the far black or white regions, making the main features look "washed out" (See "The Autogain
Function"). Manual "Black" and "Whited | adjustrhents are often the easiest way to correct the
contrast. By manually moving the green lines with the sliders you can keep those extremes from hogging
the contrast. Essentially you're telling the camera "don't analyze what shades of black that gridbar has,
just call it "black, and analyze my sample instead".

I n order to change levels in live iho@afbglkst yonm. f YOostc
it off while you collect a final image. Be sure to turn it back on before you change magnification or
ilumination.

AutoGain
|(: On  Off

//H\\"._ - -’/\

a

- Gray Confrol

R —
wie [

Adjusting Gamma

Adjustments to Gamma and Sigma can be done in a live or a final image, and does not require that the
AutoaGain be turned off. Adjustments done in live imaging will stay in place for the session.

Changing the Gamma changes the shape of the gain distribution line (the diagonal green line between
the vertical green | ines). rght prueft whilebvigwing kithed a Livgort h e A
Final image. The same button is used for both the "Gamma" and "Sigma" functions. If it currently says
Sigma, click it and it will go to Gamma. Clicking the "Neutralize Gray Map" button sets both Gamma and
Sigma back to their default (neutral) value, which is one.

The histograms (red curves) in the following two examples have two peaks. The larger one represents a
concentration of pixels in the image's dark areas and the smaller one represents pixels in lighter areas.
In the first example Gamma has been raised by sliding the "Gamma" button to the right. The gain line is
now an up opening arch.

This makes the slope of the gain line small in the part of the grayscale occupied by the large (dark) peak
and large where the image's lighter regions have their peak.

Gain line slope represents contrast. Therefore, a raised Gamma means more of the available contrast is
assigned to the lighter regions. This makes it easy to see the difference between light and very light
features, but difficult to see the difference between black and almost black ones. On the right side of the
raised Gamma image below, one can easily make out the differences in the thickness of the substrate.
On the darker, left side of the image there's not much contrast available for distinguishing  features.
Dark and very dark are compressed together into a dark blob.

Gamma greater than one - light regions more contrasted. Histogram's gain line curves up.
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AutoGain
“ 0On C Off

— Gray Control

T —
White <| | bl

{ -
I T

Neutralize Gray Map |

In the second example the Gamma has been lowered. Now the gain line is a downward opening arch.
Its slope, and the fraction of the available contrast used, is much larger for the dark area peak than for
the light area peak. This means that the differences displayed between light and very light will be
diminished, and features in the light area are less distinguishable.

Difference in the dark areas however are much more distinguishable. One can see what might be

deposits in the dark tissue.

Gamma lower than one - dark areas more contrasted. Histogram's gain line curved down.

AutoGain
“Oon  Off

i~ Gray Controf

White < | > I

Gamma/Sigma

?

| L —

Neutralize Gray Map l

Changes made to Gamma in live imaging are preserved in a recorded image even though the displayed
gain line will straighten out. The adjusted Gamma will still be in place when you go back to live imaging.

Adjusting Sigma

If you click the "Gamma" button it becomes the "Sigma" button, and the slider bar now adjusts Sigma.
Like Gamma, Sigma changes that shape of the normally diagonal gain line, reapportioning the way
contrast is distributed over the grayscales. Raising Sigma makes the gain line an "S", so there is less
slope on the black and white ends and higher slope over the middle grayscales.
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AutoGain
C On & Off

—Gray Controfl

Black 4| | >|
>

White <« l |

[
7

Neutralize Gray hMap |

This puts more of the available contrast in the center of gravity of your histogram. The extra contrast in
the middle is gained by sacrificing a little contrast on the dark and  light extremes. In biology the middle
gray scales are often where most of your important edges are, transitions from middle gray+ to middle
gray-. So raising Sigma will often give a prettier picture, especially at low mag, and especially for users
who print out their pictures.

Sigma=1 Sigma=2

Note: If the features you're interested in are light features surrounded by a light background, or dark
features surrounded by a dark background, this is not the best adjusting tool (See "Gamma
Adjustments").

Clicking "Neutralize Gray Map" returns Sigma to its default of 1.

Raising Contrast Using Thresholds

Black and White Thresholds

One way to do a general bump up in contrast is to raise the Black Threshold and the White Threshold
temporarily. The Thresholds are both set up for a default value of 10, but you can experiment with higher
values, even up to 10,000. The Thresholds tell the Autogain how hard to squeeze the camera's contrast
around the contrast changes actually displayed by your sample. Higher Thresholds mean the green lines
in the histogram will be closer together. This will force a few more pixels out from the green lines to the
right and the left, where they will be displayed as pure white or pure black. It also increases the
grayscale spread left for the remaining pixels. For a more theoretical discussion see the topic "Settings -
> Camera Settings and Control Window -> Thresholds and Tails ".

At the lower right of your AMT display click the " Set/Save" button to open the Camera Control window.
The Thresholds settings is at the lower right of that window. After changing the values using the
dropdown selection or a typed in value, click "Apply For Now Only" so you do not change the setting
permanently. Then go back to "Live Image". The Autogain is left on, so this adjustment will follow your
light changes as you change mags or brightness.
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After changing the Threshold values, click "Apply For Now Only".

Black Threshold 10 -

Black Level Tail %

White Threshold

White Level Tail %

Apply For Now Only ‘

AL

Image Sharpening

Compare Images

Sharpening can make a picture look prettier. It is most likely to be useful at lower mag, and with a
sample that had some difficulty in preparation. It does involve a tradeoff. Sharpening can make a picture
look gaudy and grainy and can interfere with the finest details. If your finest details are coming through
O.K., you probably don't need sharpening. Deciding that requires experimentation, comparing image
next to each other in a processor.

Not Sharpened

Sharpening Level 1
s ’ B,

P :
R e SR AT

4

AMT Sharpening

. There are two ways to sharpen in AMT: "Enhance current Image Only" (on a collected final image)
and "Auto-Sharpen" (on all final images). To enhance the current final image, click on "Proc/Meas" on
the top menu and choose the Current Image enhancement option.

pture Engine

dlay | Proc/Meas MultiAcquisitions  Utilities About Help  Show/Hit

sy In Undo Graphics “
y %= Select Measurement Mode 3

Sharpen 1
Set Degree of Auto Enhancement Sharpen 2

Draw Rectangular Grid Sharpen 3
S e 3x3 Median Filter
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To set the Auto-Sharpen level click "Set/Save" to open the Camera Settings Control Window.

LlEiavials 100 ¥ White Level Tail % |5 =

| Auto-Sharpen Level No Sharpening|
No Sharpenin

-Intensifier Controls

Level 2
Level 3
—|Median

— EXxit Control

. Apply and
Quit Save Conditions to File Apply FerhowOrily

With either way of sharpening you can choose Level 1 to 3. Level 3 is the most extreme sharpening.
("3x3 Median Filter" is a specialized function. It would be bad for normal imaging). Most sharpening jobs
only require Level 1.

The severity of the sharpening is set in the camera's configuration folder in the file "Sharpen.txt". The top
number sets the level for Sharpen 1, the bottom number for Sharpen 3. Higher numbers in this file mean
softer sharpening. In some labs those three numbers are changed to 180, 125 and 90, so that Sharpen
1 is more like Sharpen 1/2 etc.

~lo|x|

File Edit Format View Help

[125 =
90

80

#Definition

#Lowering number tincreases sharpening
for each, Low,Med,High

#Numbers should be between 57 and 255

<]

Image Processors

Photoshop, Photolmpact and ImageJ are examples of image processors. They have a variety of tools
for manipulating grayscales and other image subtleties, sharpening, measuring, counting and analyzing.
They also can be used to convert images into .jpeg images and for sending images to a printer. The two
Image features you'll adjust most are Contrast and Brightness. In order to print out nicely, images often
need their contrast increased until they almost look gaudy on the computer screen. When you adjust
images in a processor, you probably want to save them with a different name, so you keep the originals.

Other basic processor adjustments include Levels, Gamma and Curves, all of which are used to divide
up the available contrast, so it gets used most efficiently to display the important features in your
image. See the Photolmpact manual for directions on using its features. ImageJ a subchapter here and
a lot of free documentation online. It has subroutines for counting particles, measuring area and doing
Fourier analysis. S e dn Depth Measurement and analysis using ImageJ".

The AMT Capture Engine display typically has shortcuts to one or more image processors on it
The top two icons on the left toolbar of this AMT display are shortcuts for opening Photolmpact and
Imaged.
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Diffraction Imaging

This chapter describes procedures and precautions for acquiring diffraction images.
Contents

1 Acquiring A Diffraction Image

9 Diffraction Settings
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Acquiring a Diffraction Image

Precautions: Certain precautions are necessary for taking diffraction images. Diffraction produces
bright concentrated spots or rings which can damage the phosphor of your camera. Lower
illumination, shorter exposures and a central beam blocker are preferred. Please follow the
following four precautions:

1. Useaf c e nbeamabll o c ikagailable. Many electron microscopes have one builtin. Itis
sometimes called a 'pointer'. The idea is to block the bright central spot that usually
dominates a diffraction image. Get the device centered so it blunts most of the brightness of
the central spot before imaging, with the camera out, using the TEM viewing screen.

2. Find and focus diffraction patterns using the TEM viewing screen with the camera out (side
mount - phosphor retracted, bottom mount - viewing screen down).

3. Reduce beam brightness: Use a smaller spot size (controlled by condenser 1). If your largest
spot size is 1, try 5 or 6. You may also want to use a smaller condenser aperture. Your
diffraction pattern should be bright enough to see details, but not bright enough dim to burn
anything.

4. Minimize "camera in" time: Using the first three precautions you should be able to get a nice
pattern on the TEM viewing screen. Then put "camera in" for a short time. Collect a final
image and go to "camera out" right away.

Bright part of the central beam blocked by pointer.

Sensitivity and Grayscale adjustment: Your Default Settings for imaging may have more
sensitivity than is needed for diffraction imaging. If AMT complains that it is "Too Bright" even when
you follow the precautions above, you can set the camera's sensitivity lower (see also the topic page
"Diffraction Settings"). For survey mode set the gain to one and reduce the exposure time. The
minimum exposure time for safety will vary depending on the camera, but you can move it down
toward 30 milliseconds (call AMT for more specifics). When you have Survey sensitivity set, click the
"Balance Camera Exposures” button to make the other imaging modes' sensitivities approximately
equal to Survey's (for precise balancing see the topic "Settings->Camera Settings and Control
Window->Exposure Times and Gains").

Getting weak rings and spots to show up often requires manually adjusting the contrast in AMT. Turn
the Autogain "Off" and move the black, and especially the white, slider bar to maximize contrast.
Saving: Itis usually best to save diffraction images as 16-bit tiff files. There are often hidden spots
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or rings that can be enhanced better in the bigger (16 bit) files. To bring out fine details, open a
saved image in ImageJ. On the upper menu, choose the function "Process -> Math -> Gamma.

e e s

File Edit Image Analyze Plugins Window Help
O Qx| -~ smootn crssnmes | F |4 &) | |»
Angle tool Sharpen
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Divide:
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Min...
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Repeat Command Ctri+Shift+R
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Set the Gamma to about 0.4. Experiment by adding or subtracting tenths.
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Value: « [ Fo04

™ Preview

OK Cancel

If your camera has "Low Light Mode" vs "Diffraction mode" choice under "Display" on the upper

menu, change it to "Diffraction" mode for diffraction. This prevents overloaded pixels from

ibl oomingd onto neighboring pixels. Don't forget
program will also bring back normal (Low Light) mode.

Diffraction Settings

Those who do diffraction often and analyze images offline can increase efficiency by creating a separate
set of camera settings for diffraction using the "Camera Settings And Control Window". The settings
described below are designed for uniform quantitative calibration. (You can get "prettier" pictures using
Gamma and non-zero thresholds.)

For information relevant to quantitative analysis of diffraction images, see the AMTHelpFiles chapter

Data Analysis - Bit Depth of Images.

1. Setrecord gain to 1. Use record exposure time to adjust brightness.

2. Set white and black thresholds to zero and run with AutoGain ON.
This disables the Autogain's rescaling, but leaves corrections in place. (Note that zeroing
Thresholds disables Tails as well.)

3. Setgammato 1 (neutral).
These steps should give you quantitative data in the sense the camera becomes a light meter -

as long as the dark field and background correction images are constant. Absolute intensities
become meaningful and can be calibrated.

4. Use as many final integrations as possible, keeping total exposure time below 3 seconds.

5. Save these conditions for diffraction - or some name that you like. The saved conditions will
contain the zero thresholds. Do not use this condition as your default unless you do only
diffraction.

6. Acquire a dark field (no beam) and background using a very uniformly spread beam. | believe
that the background should be taken once and only once to normalize the radial falloff of the
lens. (Phosphor graininess should not be important in diffraction).
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If you are measuring absolute intensities picture-to-picture, do not repeat the background
acquisition, unless you can measure the beam current independently and take new backgrounds
under the same beam intensities (within your error tolerance).
But note: relative intensities, within a picture will not be degraded by a new background.

7. Note that your saved backgrounds and dark images are valid only after new "diffraction"
conditions are saved or recalled. Check your display to make sure you are saving to the right
place.

8. As a precaution, save a copy the entire folder containing your settings and correction images.
These can be found in c:\amtcommon\config\Settings\name of settings file
There will be one .txt file and eight .bin image files in this folder.

In fact it would be good idea to back up the entire Config folder to keep all your settings.

9. Save your diffraction images in 16-bit format.
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Saving Images and Cases

Now that you're experienced taking pictures, you probably want to save them. There's two methods in
AMT for saving images. The first is the familiar "File -> Save As"

method. For a more efficient method of collecting and saving multiple images quickly use the Case
Study protocol.

Contents

Microscope Information Window
Saving via "File Save As"
Changing the Default Saving Path
Using Case Studies

Archiving Cases
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Microscope Information Window

Whichever method you choose for saving images, before saving you will encounter the Microscope
Information window. This is a collection of information which will be stored with your image. The items
you check will be displayed at the bottom of the image when it's opened in an image processor and in a
print. A saved image's information can also be displayed in the AMT program by clicking (on the upper
menu) "Display" and then "Show Saved Image and Caption™.

If your scope has communications, the Magnification, and possibly the Voltage, stage X and Y and Tilt,
will be automatically entered when you collect your final image. For scopes without communications you
need to type in the correct values.

There is room for two optional Caption lines. The main reason for the Keyword items is that all this
information about the image is saved to a database (C:\AMThistory\AMTImagingDatabasel.rtf),
besides being saved to the image file. You can use Keywords to facilitate searches for images or data. If
you check the Keywords they will also be displayed in a processor, but not on separate lines. The
"Facility" name is set in "Utilities->Special Options" on AMT's upper menu.

If you're using the Case Study protocol the window will display a path and a filename, which is the case
name plus an auto sequenced number.



AMT Camera Manudbr 7.00 Saving Images and Cases Page40o0f 108

Microscope Information
KeyboardCommands  Add File Options  SeriesTools
Customize Magnification Display
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File Name: C:\images\Peter-1\Peter-1_003.tif - at 8 bits

Cancel Save Without Caption Save With Caption

ght CAick to Automatically kestart Live imaging Mode

Near the top of the window you choose whether you would like the saved image to display the "Print
Mag" (e.g. "Print Mag: 19600x @ 7.0 in") or Pixel Size (e.g. "Cal

microns/pix") or neither. "Printer Units" sets the print width, using either inches or millimeters. This
number is used by whatever image processor you print from. (Note: The "Print Mag" displayed under the
image is calculated for a print of the width you set here. If, when printing, you click "Fit to available
space", the Print Mag displayed on the printed image will be wrong. If you want a wider print, it is best to
set it wider here.)

Customize Magnification Display
Show Print Mag or Pixel Size Printer Units
(" None ’>

7 @ in C mm

& Print Mag (" Pixel 5ze

The first item in menu at the top of the window, "KeyboardCommands" displays two keyboard
shortcuts when clicked. The "SwitchMode" item changes the "Imaging Mode" from imaging to
diffraction, which changes "Magnification" to "Cam Length". "Add File Options" allows one to add a
suffix to a filename (case study only) or create a text file with all the image's information (Not available in
Case Study).

KeyboardCommands  SwitchMode \ Add File Options
-Customize Magnification Di  AddSuffixToFileName t:
Show Print Mag or Pixel Size ¥ WriteTex(File

/= Mvink Kdae £~ Mivenl Oiwm ~ Rana ‘ l =~ ¢S o

When the information in the window is complete, click the "Save With Caption". This saves all the
information in the window. For a shortcut back to live imaging, use the right button on the mouse for this
click. This will automatically restart live imaging after the image is saved.
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Saving via "File -> Save As"

Users with Windows computer experience are familiar with saving files this way. "File" is the leftmost
item in the top menu. When you click "Save As" the Microscope Information Window discussed above
will appear. After you click "Save With Caption" in that window the following window will appear:

savers 21x|
Savzin, l.ﬂnemv ﬂ « & rF B>
& afelfzif
V& flename
Hizlary
Diesktop

My Locitrents

T

My Computar
="
)

MVNEQ;DN Fia.. File nama lmlenume

Sove as type: |0 bit TIFF image Fites (~TIF)

L] L«

Save
Cancat

Here you are asked to choose a location folder for the image, and to give the File a name. You can also
choose what type of file to save. The default type is a Tiff image file. The default place for saving images
this way is the folder "C:\Images". To change this to a different folder see thet o p Changiiig the
Default Saving Path".

After an image is saved, it, including the attached captions and metadata, can be viewed in a Utility
Display window. See the topic "Show Saved Image and Caption".

Changing the Default Image Saving Path

In "Preferences" you can change the default saving path for both "File -> Save As" image saving and
for saving new cases. This can save a lot of time If you save most of your images or cases to a folder
other than the AMT assigned default location.

On the upper menu, click "File -> Preferences->Image Save Options->Set Default Image Path" or "Set
Default Case Path".

[ ] Comections _Display _Proc/Meas _MuttiAcquisitions
Save As ..
Open Image
Verify Image Authentication
Print Image
Case Study Create Or Resume
Preferences » ]
Bit CtrlsFL

Utilties  About Help  Show/Hide Darken

Hide Utilities (Factory Password)
Use Comma for Decimal Point
TEM Communications Options »
Display Charactenstics »
Activate Montaging {Factory Password)
Image Save Options

Set JPEG Quality
Set Default Image Path
Set Default Case Path

20~

After this selection you will get the following window for typing in the default path:
x|
Enter Detault Orive Path, Such c\xx\YY. oK |

Cancel |

|C\ImagesiSaveFolder

Type in your preferred default path and click "OK".
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Using Case Studies

The first step in using Case Study is to create a Case. To do this go on the menu to "File -> Case
Study Create Or Resume".

E AMT Image Capture Engine VG602

Corrections  Display  Proc/Meas  MultiAcquisitions  Uti
Save As ..

Open Image
Verify Image Authentication

Print Image

| Case Study Create Or Resume

Preferences 3

Exit Ctrl+FL

Jo

=

After this selection the "Restart Case or Open New Case" window will appear. It contains windows to
enter information for a new case, and lists the cases that are already created. It also has buttons for
choosing how the cases will be ordered in the display. Let's look at the new case entry windows first.

= Pabat oo o1 O Hw Com.

Select Previous Case or Start New Case =
by Selecting Path from List or Entering Directly Encac_a_cane s

Pt Puth fa Case

3 Brewsa for |
PR Posder |

Case Name
[Evter_a_Case_Hame:

Chooss image Format

TIFF Choice.
 TFFE or © TIFF18 andior [ FEG

Update and Start Cancel
Display Alpratatically

Display Tomparally

The path for a new case defaults to the folder "C:\CaseStudies". You can use a different path. Click on
the "Browse for Folder" button to navigate to the folder where you want to put the new case. The
default path for saving new cases can also be changed, in "Preferences” (see the topic "Changing the

Default Saving Path™").
v Restart Case or Open New Case

Select Previous Case or Start New Case
by Selecting Path from List or Entering Directly

Root Path to Case

Browse for
Folder

Case Name

|Enler_a_Ca se_Name

Choose Image Format

TIFF Choice
* TIFF8 or  TIFF16 andlor [ JPEG
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After entering a name for the case (avoid using spaces or periods), you can "Choose Image Format"
for saving. The default is 8-bit Tiff images, which is best for most normal imaging. Sixteen bit Tiffs are
good for doing quantitative analysis, of gray levels for instance, and for enhancing diffraction images.
However, many image processors do not handle the larger files very well. JPEG images are the smallest
files, which is useful for emailing, but they are a "lossy" file, losing information every time they are
resaved. Therefore, cases that save JPEGs will also save Tiffs. The quality (degree of compression) of
the JPEGs is set by click the upper menu item: 'File -> Preferences - > Image Save Options -> Set
JPEG Quality'.

When your case information is entered click the "Update and Start" button at the bottom of the Case
Study window. At this point you have created and saved a case, but no images are saved to it. To save
an image, click on the file cabinet icon on the lower left of the AMT display.

©

B«

When you click the file cabinet icon, the "Microscope Information Window" will open. See the topic
page "Microscope Information Window" for an explanation of its controls. What we show here is the
unlike its appearance during the "File -> Save As" operation, the window now shows the path which you
have set up, and the i ma gfdeame, which is assigned by the case. The file name is the case name
plus a number, which is automatically sequenced.

Microncope Information TN
KeytosrdCommands  Add File Options  SenesTook
Customize Magnification Display

Show Frint Mag or Pixel Sire Frinter Units

F  Show Scale Bar

* PrintMag Y Hena To e

~  captionLine 1 Magnincation 5000

T Caption Line 2 P AccNomage (V) |00

Date and Time

imaging Moge | Toggle ode l

© Wecroscopist | P

- Keyword1 r Keyworda |
T Keyword 2 I Keywords |
r Keyword 3 r Keyword § |
T Path(s) and

File name(s)

Cancel Save Without Caption Save With Caption

To resume a different saved case, go to "File - Case Study Create or Resume" to reopen the Case
Study window. Double click on one of the listed saved cases. Make sure that the path and case name
make it into the entry windows. Then click "Update and Start".
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& Restart Case or Open Plew Case.

Select Previous Case or Start New Case
by Selecting Path from List or Entering Directly

Root Path to Case

& \CaseStudies

Case Name
Pee

The "Restart Case or Open New Case" window also allows you to choose how the saved cases will be
ordered in the list.

Display Alphabatically ‘

Display Temporally ‘

Archiving Cases

If you do a lot of cases the list of previous cases to choose from can become very long. You can put
some of the active cases into archive which will get them out of the active case list. They'll still be saved
and you can retrieve them to the active list just as easily. To open the Archive Manager, click "File ->
Case Study ->Select Case Display Options -> Case Archive Manager".

< AMT Image Capture Engine

‘File Corrections Display Proc/Meas Darken Utlies Al
Save As ..
Open Image

Import Settings for Desktop
Preferences »
Create New Case

Continue Previous Case
Close Current Case

ase Archi 1ager

DisplaySort Order

After this selection the Archive Manager Window will open:

-l
Edit Functions
Active Cases Archived Cases
Brain1_03 Kidney5_04

Archive

Selected =>
Cases

Activate

<= Selected
Cases

Exit
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With that tool case names are easily moved from the active case list to the archive and back again. The
case folder and its images are not moved, only where the case is listed in the AMT program.
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ADVANCED TOPICS

This section is for advanced users seeking more information.

Contents

Image Properties And Corrections
Lattice Imaging With Bottom Mounts
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Image Properties and Corrections

The pages in this chapter are about how information for each pixel is collected, manipulated and stored.
It is intended for users that need technical specifications for things like flat field correction, frame
averaging and bit depths. Those printing these files as a general manual for new users can skip this
chapter.

Contents
Bit Depth Of Images
Frame Averaging and Summation

Physically Based Flat Field Correction
Mag Factor In TEM Digital Imaging
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Bit Depth of Images

This page describes the collection and storage of information in binary registers. The information can be
important for those who want to electronically analyze images. The data is collected as follows

For both live and recorded data

1. 12-bit image data is generated by the camera and sent to the computer with two "8-bit bytes" per
pixel.

2. Thep i x waluéssare forced to be justified "high" so that the most significant data is in the high
byte. This means that the first 4 bits of the low byte are zero.

3. This does not make the data "perfect” in the sense that the maximum value is 65535. That
comes later.

For live data only

1. Only the most significant byte is used throughout the video chain. That is: the live data is 8 bits.
This matches the SNR requirements of the TEM and display and allows faster data handling.

2. The raw data is dark field and background corrected for each frame, and the histogram of the
corrected data is shown in the graphics window. This is unaffected by gain and offset. (So the
"red" line does not change with White/Black/Gamma.)
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3.

4.

The corrected live data is routed through an 8-bit video (Look Up Table) LUT for display. Since
the data is not changed by the LUT all grayscale mapping is reversible.
Maximum data values of 255 are possible but usually neither achieved nor desired.

For recorded data

1.

All recorded data is summed in an array S of 32 bit deep unsigned integers. After integration S is
divided by the number of integrations and transferred to a 16-bit data array. At this point the data
is justified "high" but the maximum of 65535 is still not necessarily attained in the image. It is
simply the 16 most significant bits of the "raw data."

Ideally, if the 12 A/D (analog to digital converter) were perfect, this array would lose some
information for integrations of greater than 16 frames (16 x 12bits = 16 bits). In practice the A/Ds
are not noise-free and the process can tolerate ~64 integrations before this becomes a concern
(and then only for a near saturated image).

The data is then dark field and background corrected with 32-bit arithmetic. The maximum of
65535 is still not necessarily attained in the image.

If there AutoGain (and the thresholds are > 0) then the data are rescaled so that the maximum is
65535 and the minimum is zero.

The rescaling procedure was initially developed in conjunction with exposure balancing. Ideally
we "balance" the camera exposure times and gains so that setting the exposure in the live
conditions automatically produces the proper recording exposure levels. Remapping the data
using the AutoGain criteria gives a matching contrast level. In fact, the use of "tails" makes this
procedure more forgiving and will produce matching contrast even if the exposures are not
balanced.

This procedure (coincidentally) made our images compatible with early versions of Photoshop
and some other software, which could not "see" the lower byte of a 16-bit TIFF image. Our
competitor who justified the data "low" had big problems with this.

Setting Gamma to 1 and setting the thresholds to zero (with AutoGain ON) will disable rescaling
but still give you the corrections. (Note that zeroing thresholds disables tails as well.)

This should give you quantitative data in the sense the camera becomes a light meter - as long as the
dark and background images are constant. Absolute intensities become meaningful and can be
calibrated.

It is also possible to disable background and dark field corrections, but | do not recommend this.

Histogram "Smoothness"

1.

2.
3.

In principle dark field and background corrections add to the total uncertainty of the measurement
and reduce the dynamic range of the data.

Corrected Image = <mean of Back-Dark> [(Image + el) - (Dark + e2)])/[(Back + €3) - (Dark + e2)]
(error/Corrected Image)2 = [ (el + e2)/(Image - Dark)]2 + [(e3 + e2)/(Back-Dark)]2

However, we integrate both the background and dark images during acquisition to keep e2 << el
and e3 << el and Image ~ (Back-Dark) so that this loss should be insignificant.

Any integration will increase the dynamic range by the SQRT of the number of integrations.

So we expect that the histogram will look relatively smooth at > 10 bits for a reasonable well
illuminated image at the unity gain. We would expect gaps to appear for high gains and poor
illumination.

Specific Suggestions for Diffraction

The bit depth information of images suggests using a separate set of settings for diffraction
imaging. See the AMTHelpfiles chapter on Diffraction Imaging.

Frame Averaqging and Summation
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Typically, TEM image quality is limited by beam statistics, where the signal-to-noise (SNR) per pixel is

equal to the square root of the electron count assigned to the pixel.

The electron counts per pixel are

limited in the CCD by the well depth of the sensor. SNR can be increased by mathematically summing

or averaging pixel values frame by frame.

Live Modes: In live imaging the camera system offers a Quality Mode, which frame averages the live

image using a recursive filter:

255

R (X, ¥)1= [m

where
r(x,y),is the incoming frame |

R(x ,y) is the frame averaged value of the Ith frame, and

n is the frame averaging constanti a s

speci

fi

ed

(X, Y)l;+(n-1) R(X, ¥iy,4
[+ - ]

n the Aframe averageo

"Camera Settings Control" form. Note that the result is normalized to 8 bit (256 levels) to
accommodate the speed requirements of live display and processing.

Recording Mode:

[ 65535
[+ 4095)

for | =1 to n, where
r(x,y),is the incoming frame |

| 2

R[][, ?] x, Y]I

R(x,y),is the frame averaged value of the Ith frame, and

n is the number of frames in the sum-a s
Controldo f.or m

Camera Settings Control

ChangeCameraFormat (Factory Password)

speci

fi

~ Exposure/Gain/integration Matrix for Camera

Modes Exposures Gains
Survey [ e L] > | - Matrix Calculation——
Focus [ NA

Alternate [ NA

Balance Camera
Exposures

T

Record | NA

Record Integrations 16 v
~Display and Contrast Settings
Quality Setting 2 & Black Threshold ~ [10 =
(IR CHE e BlackLevel Tail% [5  +|
Sample Region [ ~|
White Threshold 10 v
) 100 Z white Level Tail %[5 =]

Auto-Sharpen Level | No Sharpening

|

—Intensifier Controls

— Exit Control
Quit Apply and

Save Conditions to File Apply For Now Only

ed

In the recording modes the camera system frame integrates multiple frames so that

n t he 0 RaneraBaltingsnt egr

This result is normalized to 16 bits (65536 levels), which allows internal calculations to be done at high

precision.
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The effect of multiple integrations is to increase the number of counts per pixel, which decreases the
statistical noise. This is a physical effect that can be modeled. To first order the signal-to-noise ratio will
be proportional to the square root of the integrations. You get a 40% improvement from 2 integrations,
100% from 4, 180% from 8 and 300% from 16. The most improvement per time unit is from 2
integrations. Integrations greater than 8 are rarely useful, because the noise becomes less than the
detectability of the display and printer. Mathematically, improvements will occur up to 64 frames. These
images need to be recorded in 16-bit TIFF format.

The improvement in signal-to-noise ratio is physically limited by the instability and drift in the specimen.
It is also limited by the patience of the user.

Physically Based Flat Field Correction

The flat field correction normally used in AMT images is a combination of dark-field subtraction and gain
normalization that accounts for multiple non-uniformities in the image.

Dark I mage: | mageds edrded wsoualelcyt efdf.l atln the first st
subtracted from the incoming, raw data. In versions before

5.4.2.200 the dark image is collected by the menu operation.

AM I Image Capture Engine

Corrections Display Proc/Mea

i v Background Correct On

T Acquire a Background

3. Acquire a Dark Image

—  Diagnostic Tools »

1 L} -

This function collects a base image with no light or electron signal. The program collects dark images
appropriate for Survey, Focus, FFT, Super and Record modes. They are stored in
c:\AMTcommon\config\Settings\DefaultSettings or the other specifically named settings folders, as
appropriate. Dark images are frame integrated 8 to 16 times and then normalized to 16-bit format. The
dark image has both systematic and random components.

The random component is almost always much less than the statistical noise of the electron beam. The

ADCO part of the systemat i cvenyowgigoahimages wheethedave si gni f
signal is not 10 or more times larger than the DC component. For well illuminated specimens the dark

image correction is not significant.

Dark images vary to a small extent with exposure time and are proportional to camera gain; so it is best
to acquire them for each set exposure conditions. Dark images are very stable; so that they are valid for
at least a year under a given set of gain and exposure conditions i unless some physical change is
made to the camera electronics.

The dark image is always subtracted from the raw data (unless the dark image file is deleted from the
particular AMT common folder). So the first step in the flat field correction is:

R'(x,y) = R(x,y) - D(x.y),
where
R(x,y) is the raw camera dat a, D(x,y) i dsmnagehe dar k i

Background Image: The second part of the flat-field correction is background normalization. The
operation adjusts for the illumination variations in the lens and phosphor. Background correction
assumes a linear model for the modulation of the raw image. That is the raw image is the product of the
intensity of the ideal image and the modulation function.

R'(Xy) = 1(X,y)*M(X, y),

where I(x,y) is the ideal image, and
M(x,y) is the modulation of the image due to imperfections the optics, phosphor and TEM.

Background correction requires the imaging a uniformly illuminated phosphor with a spread beam.
The collection of the Background Image is accomplished by a menu item:
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AM I Image Capture Engine

Corrections Display Proc/Mea

v Backaround Correct On

!: Acquire a Background
2
~

Acquire a Dark Image
Diagnostic Tools 4

L}

Background images are frame integrated 8 to 16 times and then normalized to 16-bit format. The
modulation function is computed from the background image as follows:

BO( X, y)iBxyB(x,y)

B'(x 1)

= RB' =

Mix, ¥) =

Where

B(x,y) is the Background value at each point,

B 6 (>Xis thie dark corrected background at each point, and
<B6> is the mean of B(x,Vy).

Finally the ideal image is:
<B'>«R' (X, ¥)
B'(x, ¥)

I (X, ¥) =

Background images vary mostly with mechanical drift of the system; so it is best to acquire them every
day. The linearity assumption can also break down under extreme illumination conditions and where
illumination profile in the TEM varies with magnification. This generally is not good operation, so spot
size and apertures should be varied to avoid it.

Maagnification Factor in Digital Imaqging

There is much confusion about the "mag factor" which is often specified by the TEM beam projection
alone. From this perspective a bottom-mount camera has only

~115% times the magnification of a negative (mag factor = 1.15!). Also by this standard a side-mount
camera would have a mag factor of 0.3. Both are misleadingly low and do not correspond to user
experience, because they do not account for the size of the detector (capture size) or field-of-view,
which is generally much smaller than a negative.

All digital output devices are about the same size as photographic prints. But the smaller size of digital
camera detectors results in more enlargement than needed for a photographic print. A meaningful "mag
factor" must include this enlargement value.

To compare magnification factors you should use a common observable reference: negative, viewing
screen, monitor, or print.
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Magnification is the TEM magnification at the detector positicn muitplied
by the enlargement of the the print. The enlargement is the ratio of the
print size (~175mm) civided by the capture size, which is either the size

of the phosphor or the size of negative.

TEM Mag x Print Size/Capture Size =

Final Mag

21,875 Advantage HR

8000 Viewing Screen

23,333 Negative

Pageb00f 108

Camera

Side-Mount

72,500 Advantags ERB
58,333 XRGUB/XR40B
29,167 XRSUC/XR40C

3000 «x 175124 =
8000 «x Nct Printed =
10000 x 175175 =
11000 « 175124 =
11000 « 175/30 =
11000 «x 175/60 =
Bottom Mount Camera Choices

Beam Projection

\
Viewing Screen

\

—— Negative
\
i~ Bottom-Mount Phosphor

\

Camera

Bottom
Mount
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Lattice Imaging with Bottom MountDigital Camera

1. The phosphor pixel size determines the minimum magnification needed to see lattice. The
minimum case has a bright region centered on one pixel and the dark region centered on its
neighbor. So an absolute limit of 2 pixelsforeachiper i od 0 ookcillatione | atti ce

2. The ERB camera has a ~23 micron pixels. So, a 3A lattice period would need to project to 46
microns on the phosphor. This corresponds to a minimum magnification of 46x10 -6 m/3x10-°'m
or 150,000x, if the lines are horizontal or vertical.

i

3. Slanted lines need higher magnification. The worst case is 45 degrees, where the lattice period
corresponds to 65 microns. To see lines at this angle the minimum magnification is 220,000x.

Ideal O Degree Case

6 microns

4. The camera is below the film plane so that the magnification at the camera is 10 to 20 % higher
than the Adial o or Afil md ma gable foresobva 3A tatticeinthe Thu s,
ideal case.

\
Ideal 45 Degree Case

5. But the world is not perfect.

a) This model assumes that the lattice sampling is perfectly synchronized with the CCD array,
which is nearly impossible to achieve. There will always be sharing between adjacent pixels.
There is also the possibility of Moiré patterns, if the minimum magnification is used and there is
only a small difference in lattice and CCD periods.

b) The model assumes high contrast in the image and nearly perfect response of the camera.
Neither is true.

6. The gener al Airul e of thumbo i cation tian thesideal.~TBis t o 3 t i
means that you should be more comfortable shooting 3A lattice at
~500,000x with a bottom mount camera.
[Note: These values will be good for most bottom mount 1k cameras made by us or out
competitors. Some 2k cameras have smaller pi xel s (i . e. Gatanés Ul tra
AMTXR60B = 12 microns); so a lower magnification can be used. Our large field, 7 mpixel
bottom mount XR100 has 24 micron pixels; so the upper resolution limit is the same as the 1k but
the field is 2.6x larger ( Mag factor is 2.6 smaller).]

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
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Camera Settings and Control

Your system has a multi-mode camera: So it is possible to adjust gain, exposure, binning conditions and
record integrations. During installation a general purpose set of default conditions are set up. However,
to optimize results under a variety of conditions, other settings are often needed. This section describes
how to make changes to the camera and save them for use later on.

Contents

Set/Save

Recall

Sample Region

Exposure Times and Gains
Thresholds and Tails
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Set/Save

The "Set/Save" button at the lower right of you AMT display window opens the "Camera Settings
Control" window. This window is where most of the parameters of your camera are set. You can
experiment with parameters without changing anything permanently if, after you change a parameter,
youc | i Apglly For Now Onlyd  tlase the window. If you find some settings you want to save
permanently click on "Apply And Save Conditions To File". If saving permanently you can give the
settings a new name, and create as many sets of settings as you like. Changing the default conditions
requires the password.

—Default Camera Settings——

Exp(ms) fps
Binning Gain
Intg/Avy

Set/Save I ,WI

Among the items controlled here are Exposures times (in milliseconds), gains, record integrations,
live frame averaging (Quality Setting), Autogain Sample Region, contrast settings (Thresholds and
Tails) and Display Size.
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ChangeCameraFormat (Factory Password)

Camera Settings and Control

— Exposure/Gain/integration Matrix for Camera

Modes

Survey
Focus
Alternate

Record

Exposures

Gains

[100

L] I1 L] —Matrix Calculation

150

27

800]

I 2 Balance Camera
| 5 Exposures
[ 1

6

Record Integrations 1 v

—Display and Contrast Settings

Qualty Setting 5]

(Frame Average)

Sample Region |95 v

Black Threshold

White Threshold

10

10

v

Black Level Tail % |5 v

v

Display Size

100
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22 White Level Tail %[5 -

Auto-Sharpen Level | No Sharpening ~]|

—Intensifier Controls

— Exit Control

- Apply and
Quit Save Conditions to File

Exposure and Gain Control

The exposure time (given in milliseconds) and gain settings are analogous to exposure time and film
sensitivity on a film camera. They control the speed and sensitivity of your camera. For more on this
subject, including balancing sensitivities between modes, see the page "Exposure Times and Gains"

Apply For Now Only

Record Integrations and Quality Settings

These are similar operations where multiple frames are averaged together to improve signal quality. The
Quality setting work on the live image and the Record Integrations settings apply to Final images only.
Drifting Specimens: If specimen drift is a problem, try lessening the Record Integrations.

Contrast Control

The AutoGain function manages camera's contrast and uses it in the grayscales where you actually
have sample. It uses the Black and White Thresholds to determine the contrast window. Increasing the
Thresholds can make the image more contrasty. Then Tails are added to each side of the windows.
Tails use is more subtle, but they have an effect opposing that of Thresholds (See also Grayscale

Manipulation.)

Sample Region

The Autogain's contrast control sets its range (the width between the vertical green lines on the
histogram) by sampling a rectangle within the image. Its size is determined by the Sample Region
setting. The default setting is usually 95%. If white or black features, such as grid bars, on the periphery
of your image, are from "hogging" the contrast, choose a smaller sample region, say 40%. The Autogain
will then set itself looking only at the center 40% of the image, and so will ignore the periphery for setting
contrast. It is helpful to use a non-zero value of the Tails when the sample region is less than 100%.

Auto-Sharpen Level
If you do sharpen images, AMT sharpening is probably better than doing it in an image processor,
because it is native. You can choose sharpening levels of 1, 2 or 3.

Apply For Now Only
This applies the changes until the program is restarted, or until the user Recalls a set of settings. It does
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not permanently change any parameters.

Save and Apply

This saves the changes you have made in this window to be loaded later. You can create settings with a
new name or overwrite one of the standard ones. The Default Settings are password protected. Each set
of settings has its own background and darkfield. If you use settings other than the default ones, you
need to acquire a background while in them. Creating settings with new exposure and gain values also
requires acquiring a new darkfield.

Recall

—Default Camera Settings——
Exp (ms) fps
Binning Gain
Intg/Avg
(oy) pix =

Set/Save I Recall I

The Recall button is right next to the Set/Save one. When you click it you will be given a menu of the
stored configurations of settings, each of which have been created using the Set/Save button.

Recall Settings o

Click on Sefection

DefaultSettings
HighMagSettings
LowhagSettings
MediumiagSettings

Cancel

The Default Settings are what your program opens with, and they're the ones you use most of the time.
The MediumMag and HighMag have more sensitivity, but are a little slower and noisier. Recall these
settings when you don't have enough light (beam) for normal imaging in the default settings. They can
also be used at low mags if you have an especially sensitive sample you want to protect. The more
sensitive settings usually have the number Record Integrations set to one, because stage drift is more of
a problem at higher mags. If your sample is not moving, you can bump up the Integrations to reduce
noise.

The LowMagSettings have less sensitive settings in case they're needed for low mags. On many
systems the default settings are fast enough for low mag work, so the LowMagSettings have the same
exposures and gains. The LowMagSettings make it possible to store a separate background for low
mag work. In some scopes the shape of the beam changes a lot between say 1.2KX and 6KX, and they
find themselves taking new backgrounds when they navigate between these mags. They find that
having a separate stored background for low mag saves them time.

Each set of settings has its own darkfield and background. When you take your daily background it will
be in the Default Settings. If you use other settings, they will need to have the background refreshed
also. (The darkfields are good for a year or two.)
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Default Camera Settings——

Exp (ms) fps
Binning Gain
Intg/Avg

(x.y) pix =

Set/Save | Recall I

The set of settings you're using is displayed on the main user display, above the Set/Save and Recall
buttons.

Sample Region

The "Sample Region" is the area which the AutoGain samples to set the contrast parameters. Pixels in
this region are the make up the red graph in the histogram display. Normally this sub region is set
between 80% and 95% the field-of-view as specified in the Camera Setting Control Window. The user
can select values ranging up to 100%. This sub region is centered in the field of view.

A sample region which is centered allows image contrast calculations to ignore extreme values of light or
dark at the edges of the image. If light or dark extremes, such as a grid bar, are entering into the sample
region from outside it, and making the contrast washed out, you can eliminate its impact on contrast by
choosing a smaller Sample Region.

Small window sizes tend to make harsher contrast, probably because of reduced statistics. Empirically,
we find that increasing tails or using gamma helps.

Exposure Times and Gains

Exposure time and gain in a CCD camera are analogous to exposure time and film sensitivity in a film
camera. They set the speed and sensitivity of your camera. The three live camera modes and the final
(record) image mode, each has its own settings for exposure time and gain. Open them with the
"Set/Save0 b utt on

Camera Settings Control

ChangeCameraFormat (Factory Password)

~ Exposure/Gain/integration Matrix for Camera

Modes Exposures Gains

Survey [100 ~]| I 1 v | ~Matrix Calculation——
Focus 150 2

I ] Balance Camera
Exposures

Alternate [ 25 | 2

Record [ 7o0 | 1

Record Integrations  |§ -
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Speed vs Sensitivity

Speed and sensitivity are opposing ideals. A faster camera needs more beam intensity. Usually your
default settings are set up to be fast, to facilitate scanning and focusing, but sensitive enough to cover
your usual mag range without having the beam so focused that the edges are dark. For higher mags, or
for very sensitive samples, MediumMagSettings and HighMagSettings are provided. They provide
more sensitivity but run slower, and they may see a little more noise. LowMagSettings usually have
lower sensitivity (more speed) than your Default settings to facilitate a brighter beam at low mag.
Sometimes LowMagSettings with the same sensitivity as the DefaultSettings are created which serve as
a place to store a separate background for low mag.

Balancing Sensitivities

The three live modes and the final image mode need to have their sensitivities "balanced" so that your
light level remains constant as you switch modes or go from live to final imaging. The sensitivities for
your Default, Low, Medium and High Mag settings have been balanced by the installer. Balancing by the
user might be needed if new settings are created, or the check balancing on the normal settings. A quick
but imperfect, way to balance exposures and gains is with the "Balance Camera Exposures" button
which is to the right of the exposure and gain values. This accepts the exposure time and gain of the
Survey mode and adjusts those of the other modes to match it. For values close to the Default and
MediumMag settings this method gives a pretty good approximation. For very fast or slow settings, or for
precision balancing, one needs to use manual balancing.

More Sensitive Settings
To create a setting with more sensitivity, start with the Focus mode, since that mode usually limits
sensitivity. Using the current most sensitive settings, in focus mode, put the histogram to the left of
center, say at 25% of the width of the box.

@ On ( Off ‘
Display 170.7x TEM

Then bump up the focus mode exposures and gain, click "Apply For Now Only", return to live imaging
and see where the histogram is. If i t néas the center you're ready to do manual balancing, using focus
mode as the standard.

If you want super sensitive settings, and don't need to use focus mode during imaging, you can ignore
focus mode and use Survey mode as you standard.

If you are creating Default settings for a new camera setup, a Focus mode with Exposures of 150ms and
a Gain of 2 (sidemount) or 3 (bottom mount) is usually a good standard to start with.

Less Sensitive Settings

Be careful not to set sensitivity so low that you burn the phosphor. If Survey Exposures gets below 45,
check the beam with the camera out to make sure it is spread out past the TEM viewing screen, and that
the condenser aperture is in place.

Manual Balancing
1. After you have set a standard (one mode with the correct sensitivity for the new settings), the
next step is to set the Black Threshold and White Threshold to zero to facilitate balancing. This
keeps the AutoGain function from interfering with the histogram display. Don't change the Tails.
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Display and Confrast Seffings

Quality Setting [4—— Black Threshold 10 *
v
[Frame Averagel
BlackLevel Tail %[5 +

Set to Zero SRR CAl x
5

White Threshold 10 :_J

Wehite Level Tail 5 v

Display size | 100 xl

Infeasifier Confrols

Sxit Control
- Apply and
Quit Save Conditions to File

2. Take your sample is out and turn background corrections off.

‘ T Image Capture Eng

File | Corrections Display Proc/M
% Background Correct Off
Photl

Apply For Now Only

Acquire a Background
Acquire a Dark Image
é Diagnostic Tools »

3. Using whichever live mode is your reference point (standard), put the histogram peak in the
center of the display box, maybe under the "O" i nOff'fi

‘ Abort ” ‘
(AutoGain

“0on O Off

—Gray Control————

Black < | | »
White < I I ’I

4. Now switch to the other live imaging modes and record mode (Final Image). Make a note for

each mode of whether the histogram is higher, lower or about the same as where it is in your
reference mode.

Camera Control

* Survey
Click for | |~ Focus
Live Image| | © FFT

" Super
QualityLive

Abort

5. Then click Set/Save to go back to the camera control window and there make adjustments to the
exposures and gains of your non-reference modes to get their histograms nearer to that of the
reference mode. You can type in new values for the Exposures and Gains. The Gains can be
changed in increments as small as one tenth, using a decimal point. It is usually best to limit
"Record" exposure time to about 1 second (1000ms) and use the Gain to make increases after
that.

6. After your adjustments click "Apply For Now Only" and repeat steps 3 through 6. When the
histogram moves very little as you switch between modes set the Thresholds back to 10 and
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then click "Apply and Save Conditions to File". The settings can be saved with a new name or
some current settings can be overwritten. After you create new settings you need to collect a
new darkfield and background for those settings.

Thresholds and Tails

Black and White Thresholds

The AutoGain assigns pure black or pure white values to pixels at the lowest and highest values of a
histogram. Those pixels under the red graph, but outside the vertical green lines are kicked out into pure
black or white. How many pixels get kicked out depends on size of the "Thresholds". If thresholds are
set to zero none get kicked out - all 256 grayscales that the camera receives are reported as is.

Thresholds =0 .
Tails NA [
il

|
I

The white and black limits are designated by vertical green lines. All values below the black limit are
assigned zero and all values above the white limit are assigned 65535.

The thresholds tell the green lines how far up the slopes of the histogram they should go. Higher
thresholds move the green lines closer together, concentrating the camera's contrast on the grayscales
where most of the pixels are, and kicking edges out into pure black or pure white. The default thresholds
are 10, but some users like higher values, which gives a more contrasty image.

Thresholds =10
Tails =0

A

The mapping between black and white is shown by a diagonal green line drawn between the green
vertical line. This line is straight for gamma = 1 and sigma = 1 in the live image. For values of gamma
or sigma, it is curved in live mode (See also "Grayscale Manipulation->The AutoGain Function".

Thresholds ~1 '
Tails = 40% |

I 1
+ 2 R

Note that the gamma during |ive operationdiadgenalcarri e
line shown in the final image is always straight immediately after acquisition. The actual (based plus

added) gamma value is shown in the gamma control screen, however. The system remembers the base

values for the session until it is changed by the user.

Tails

The A T a i nhogedhe green lines away from the center by a percentage of the distance between them.

This takes some pixels that were pure black or white and puts them into the gray. Positive Tails reduce

the contrast of the image, andcanbeusedto r educe fiBl otchinesso caused b
pure black areas.

Negative tails increase the number of pixels which are pure black or white. If you have some almost
white features which you want to be pure white they will often show up on the histogram as small extra
peak, such as in the picture below. Use a negative tail to move the right green line to the left, making
the features pure white.
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DISPLAY OPTIONS

The AMT Image Capture Engine has lots of tools to change the way things are displayed during live and
final imaging and while measuring.

Contents
Changing Image Displays
Show/Hide Options

Continuous Mag Read (TEM communications)
Preferences Display Characteristics
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Changing Image Display

The AMT Image Capture Engine has lots of tools to change the way things are displayed during live and
final imaging and while measuring. Most of these options are accessed either the "Display" or
"Proc/Meas” menu items.

AMT Image Capture Engine B
File Corrections | Display Proc/Meas MultiAcquisitions Utilities About Help Show/Hide Darken

f Refresh Displa
e

Select Center C
Photlm Show Current Caption on Screen

Select Contrast Inversion

Show Center Cross on LIVE Images
Automatically Show Cross on Final Images

Tmal

Undo Graphics

Phot] Select Measurement Mode »
SR Enhance Current Image Only »
‘é Set Degree of Auto Enhancement
Img]
Contents

Refresh Display

Contrast Inversion

Center Cross

Show Saved Image and Caption
Undo Graphics

Draw Rectangular Grid

Darken

Image Zoom
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Refresh Display

This button is not needed often. It allows the user to refresh the display of a window.



AMT Camera Manudbr 7.00 DISPLAY OPTIONS Page60of 108

File Corrections | Display Proc/Meas MultiAcquisitions
3 R i
Select Center Cross
Show Current Caption on Screen
Select Contrast Inversion

Contrast Inversion

Sometimes a user wants an image to be displayed with black pixels appearing as white and white pixels
appearing as black, like a negative. This kind of display can be helpful when counting gold particles, for
instance. The Display menu provides buttons for inverting the display, either just in the live image (with
final images being normal), or on both the live and final images.

To invert contrast, click the "Display" button on the upper menu and, on the drop down menu, click
"Select Contrast Inversion".

dons | Display Proc/Meas MultiAcquisitions |
Refresh Display

Select Center Cross »
Show Current Caption on Screen
Select Confrast Inversion

The contrast options window allows inverting contrast on live image only, live and final images, or
neither.

- Contrast Inversion Control

@ Normal Contrast

¢ Invert Livel Normal Save

Close [

¢ Invert All
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After contrast is changed the buttons become buttons for returning to normal contrast.

Center Cross

The Display menu provides a number of alternatives for showing a white cross over the center of the
image. One can show the cross on the Live image only, on all final images or on just this final image.

Display Proc/Meas Darken Utiities About Help ShowHide
Refresh Display
Stop or Change Confrast Inversion  *
S ld  Show Center Cross on LIVE Images F11
Automatically Show Cross on Final Images
Show Center Cross on THIS Final Image

After a center cross option is activated, the clicked button becomes a switch for removing the cross.

érsion |

Hide Center Cross on LIVE Images |
een Do Mot Automatically Show Cross on Final Images

Show Center Cross on THIS Final Image

Show Saved Image And Caption

Another item in the Display menu gives you the option of displaying the image you just saved, including
the captions, Mag and HV listing, scale bar, and other saved information, in a utility window. To use this
options one first needs to be displaying an image that has been saved.

53 AMT Image Capture Engine V602

File  Corrections Proc/Meas  MultiAcquisitions  Utilities
"""""" E 1 Refresh Display
Select Center Cross
Img) [N Show Saved Image And Caption
@ - Select Contrast Inversion
DifOff = ey J
E

When you select the menu item the image and captions will open in the "Utility Display" window. To
close the window, click "Options -> Hide Utility Display".
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2] AMT Image Capture Engine V60

Undo Graphics

This option is under the "Proc/Meas" menu item. After adding graphics to a final image by measuring,
drawing grid lines or creating a text box, clicking "Undo Graphicsd  wembve them to restore the
original image.

ine ge Capture Engine
leas Multifcquisitions  Utilities About Help s Display Proc/Meas MultiAcquisitions  Utilities  About Help
Undo Gra ; L TR T v A X .
Select Measurement Mode
Enhance Current Image Only
Set Degree of Auto Enhancement
Draw Rectangular Grid

TR 4 %

Draw Rectanqular Grid

Having a regular grid on your image can facilitate counting or identifying features. To draw one click
"Proc/Meas" and select "Draw Rectangular Grid".
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apture Engine
splay Proc/Meas MultiAcquisitions  Utilities  #

Undo Graphics ‘ |
Select Measurement Mode 3
Enhance Current Image Only »

Set Degree of Auto Enhancement

DISPLAY OPTIONS

Darken

The "Darken" menu item temporarily darkens the entire monitor. It might be used while collecting a dark

Page630f 108

image, for instance. To bring back the display just click anywhere on the monitor.

Show/Hide Darken
I
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Show/Hide Options

Near the right of the menu bar is the button for the "Show/Hide" options. With these options you can
make visible or invisible the Live Scale Bar and Control Panel, or change the size of the Mag Display.

bk Help | Show/Hide Darken

Show Live Scale Bar

Show Large Mag Display

Hide Control Panel Fi2
HideMeasList

FFT Control 4
Show Elapsed Times

About Show/Hide
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Show/Hide Control Panel
Show/Hide Large Mag Display
Show/Hide Live Scale Bar
Other Show/Hide Options
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Show/Hide Control Panel

One option under "Show/Hide" is for the Control Panel on the right and left side of the image. Hiding it
might give you a more uncluttered view of the image.

— LI A

2lp | Show/Hide Darken

Show Live Scale Bar
Show Large Mag Display

Camera Control

g HideMeasList ® Survey

FFT Control
Show Elapsed Times
About Show/Hide

L

Click for
Live
Image

" Focus
" FFT

QO 4x4

—AutoGain
@ On (" Off
Display 2.6x TEM
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Show/Hide Large Mag Display
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By clicking this item one can show or hide the large mag readout at the lower right part of the display.

[
2 | Show/Hide Darken

Show Live Scale Bar

Hide Control Panel

Show Large Mag Display

HideMeasL ist —Default Camera Settings——
FET Cortrol Ez(p=0.0 ms 15:1 fps
: Bin=1 Gain=0.0
Show Elapsed Times Integ = 16
About Show/Hide Pixels (x,y) = (1792, 1792)
e G s e
Set/Save | Recall |

Update
10000x

Show/Hide Live Scale Bar

Gamma = 1.00 Lﬂ
A |

Neutralize Gray Map |

A scale bar can be displayed in live images. This scale bar is not saved with the image. It is for use in

live or final images, but only in the AMT display. If you have TEM communications and continuous live
mag updating, the scale bar will automatically change size or dimension when you change mag on the
TEM. Otherwise it will change size after you manually enter the mag with a saved image.

Jtilities  About Help
P e

e <IN

Show/Hide Darken

el BLinaE Hide ar ?
ok 4 i o=\ Hide Large Mag Display
B iy Hide Confrol Panel Fi2
e L HideMeasList
a5t ¥4 - *,  FFT Control ’
Mo s, oL S IO e, §
e T NN Show Elapsed Times 1
s W ; About Show/Hide
L N LI R R e gt e Al ]

The Scale bar normally appears in the lower left corner of the image, but it can be moved anywhere by
right clicking a location. When the Live Scale Bar is showing, the menu item become "Hide Live Scale
Bar".

Other Show/Hide Options

"(Show/)HideMeasList" controls the Measurements window, which can get hidden behind the AMT
display during measurement. "FFT Control" has options for Show/Hide and size of the FFT window.
There are also options to show image collection and saving times, and information about the Show/Hide
feature.

Show Live Scale Bar
Hide Large Mag Display
Hide Control Panel El2

HideMeasL ist

FFT Control

Show Elapsed Times
About Show/Hide

Continuous Mag Read

"Preferences -> TEM Communications Options -> Enable/Disable Continuous Mag Read" turns on and
off the continuous live update of the mag display during live imaging. If it is off, in scopes with
communications, mag will be updated when a final image is collected. The reason for providing the
choice is that on some scopes the live imaging display is smoother without continuous mag updates.
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@5 AMT Image Capture Engine

[m Corrections Display Proc/Meas MultiAcquisitions Utilities About Help Show/MHide Darken
Save As ...
Open Image
Print Image
Case Study
Import Settings for Desktop
Preferences Hide Utilities (Factory Password)
Ctrl+F1 Configuration Archives
TEM Communications Options
Display Characteristics
Activate Montaging (Factory Password)
Image Save Options

MeasOff

T

Below is the mag display, which gets updated.

Display ~ 6.2kx
Plate Mag = 3.0kx
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Preferences -> Display Characteristics
In File -> Preferences -> Display Characteristics there are a number of choices to be made for the image
display. These include:
Making the default for live imaging "Speed Live" or "Quality Live".
Setting the Measurement Marker and Cursor.
Setting the Form Position on Screen (Set where AMT opens on you monitor[s]). Prompt to shutoff Main
Display (For TV only display).
Select Font - For on image text. Set Measurement Line Thickness. Scale Bar Customization.

& AMT Image Capture Engine V602

[ Fie | Comections Diplay ProcMeas  MutiAcquisitons  Utiies  About  Help  ShowMde  Dorken
Save As ... Cri+5 ‘ ._";
Open Image cyl+0 ) tr\r
Display Saved Image Info ot ’ .6
Print Image Ctri4p avs.) \ L &
Case Study Create Or Resume e N
Preferences 3 Hde Utlities (Factory Password) 5
Exit cul+F1 Use Comma for Decimal Point ! - ‘ ; Py
TEM Communications Options » >
Display Characteristics » | Uve Image Defautis Qualty
Activate Montaging (Factory Password) Set Measure Marker and Cursor »

Set Form Position on Screen
Off 1.0x Prompt to shutoff Main Display for Remote Operation
@ Select Font
Casa Set Measurement Line Thickness »

Scale Bar Customzation
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Contents

Speed Live or Quality Live as Default
Set Measurement Marker and Cursor
Select Font for On Image Text

Scale Bar Customization
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Speed Live Or Quality Live As Default

When you open and use AMT it will automatically start imaging with either "Speed Live" and "Quality
Live". Speed Live is faster, but Quality live averages together several frames in live mode to average out
noise. Quality Live often gives a prettier live image, but the tradeoff is that imaging runs a little slower.
You can toggle between them with the "Speed/Quality Live" button The choice you make in
Preferences is which one the program opens with.

AMT Image Capture Engine

rF|Ie Corrections  Display Proc/Meas Mult|Acc|U|5|t|ons Utllltles About Help Show,lede Darken
Save As . ’ o
OpenImage
Print Image

Case Study Click f
rt Settings for Desktop A R : Lciveor
S H|de Ut|I|t|es (Factory Password) Image

Configuration Archives 4
TEM Commumcahona Optlons

ST &
MeasOff Actlvate Montaging (Factory Password) Set Measure Marker and Cursor
T Image Save Options > SetForm Position on Screen ]
. LG A ,. % Prompt to shutoff Main Dlsplay for Remote Operation <
TextOff .':' <8 ARy —— T T DTSPTS

o5 @ Survey
’1*7 1 | Clickfor
;,, Fin 4 Live " Focus
. RN Image
% o) C FET
| I O
Abort |

Set Measurement Marker And Cursor

The Measurement Cursor surrounds the point which the mouse moves to points to measure the
distance between them. The point can be surrounded by a circle or by crossed by crosshairs.

e ————————————,—,—e— S S e LR SR
o  Select Measure Cursor Use Target Circle

e Select Measure Marker  » Use Crosshair creen

% P m b b Al AT AR - Muimmlm s Fme M mbn Tm mm bl e Of

- 4 .
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The Measurement Marker marks the endpoints of a line segment after it has been measured. The
Marker can be Small, Medium or Large.

Select Measure Cursor Set Measure Marker and Cursor

d v Small Cross DN Screen

Medium Cross Main Display for Remote Operation
Large Cross 7 BTV T et I DTSpT:

St A
S ok S s

Select Font For On Image Text

The style, size and boldness of the font placed by the Annotation Text Tool, Measurements, and Scale
Bars on Live and Saved images, are things you have some control over. For the Caption Bar, at the
bottom of a saved image, including the Saved With Caption scalebar, you can control font and boldness
but not size. For other adjustments to the Scale Bars, see the "Scale Bar Customization" page.

- * ,‘9 ~ } ~\" “ .’ . :. '.';

B 5O O AL L

* ie‘-{o 1"" &““\.‘ ‘ e
Test‘lhlsk;on ’Analﬂmoldy" »&!'K" ‘; : - 0*%3' -

v P N Tt : W

by A8 ATy 93@ RS ,-}- o,

"e’stmhls Fo;lt' =T|m;é§ gqvg Ro ‘Btﬂ‘d 2 2.3

HTANR ..3.«.2;:; w, I
e » RN e %
.“;-'\- & hp “"4, s }%@'«%mu ‘\‘

To change the font, select from the upper menu the item "File -> Preferences -> Display Characteristics -
> Select Font".
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& AMT Image Capture Engine V602
o | Corectons  Display wowns MusAcquisitons  Utimes Abn-r Hep  ShowMde  Darken

Save 85 .. f .'.. Q. “.;::z".‘ 4 "5:‘ c

Cpen Imags

Ovzplay Saved Image Ink:

Actuate Montagng (Factary Passaard)

image Save Optors v Set Form Pasition on S70en

- _ Promot to shutnf? Main Display for Remote Operation
- » ‘ o [ ssearen

Set Measurement Line Thickness »

‘~ v
-
-" b..-..‘- .l S R e

The Font Selection window which opens gives a choice of six font styles to choose from. You can also
choose "Bold" or "Regular". The On Image Font Size Multiplier defaults to "1" and allows setting font size
anywhere between 0.5 and 2.00.

AT 5
Font |DEFAULT_CHARSET -

C Bold © Regular

On Image Font Size Multiplier

Please enter a multiplier between
I1 .00 Reset to Default | 050 200

Cancel | Select

Scale Bar Customization

The Scale Bar Customization utility controls Scale Bar Thickness and Maximum Scale Bar Size for scale
bars "Saved With Caption" in the Caption Bar and for those "Saved Without Caption” which appear on
the image itself. For scale bars appearing on the image, the Customization utility also allow you to move
it left or right by a small amount.

FL % FOF T N e a0
- ey )«" q ‘r- ‘.- v r.v A R £
Ak 3 }, : 8 —_—
P ’ ¥ i i g”i‘l R 400 nm
2 L ¥ HV 100.0kV

Direct Mag: 3000x
AMT Camera System

A P N O
1 pm

HV=100.0kV

Direct Mag: 3000x

AMT Camcra System

To access the Scale Bar Customization utility click "File -> Preferences -> Display Characteristics ->
Scale Bar Customization”.
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Save As .., Cul+s } R
Open Image o | S ¥ 8
Display Saved Image Info F < Vit ¥ ; -
Print Image Ctrl+P
Case Study Create Or Resume I
Manage Cases |
[ Preferences Hide Utikbes (Factory Password)
| Exit Use Comma for Decimal Point
T b TEM Communications Options B
TextOff ; Display Characteristics 4 Live Image Default is Quality
Activate Montaging (Factory Password) Set Measure Marker and Cursor »
p Image Save Options 4 Set Form Position on Screen
Off 1.0x i Fez T 7 "'ﬁ 7'Wﬁ-:—‘xi Prompt to shutoff Main Display for Remote Operation
G e g e ORI
s <'."t ; w % '_'-" I‘J R ' k "\'r"' ‘( ¢ 3 = wmmmfu‘.!mms .
xrliegs " &2 : & Scale Bar Customization

N e \ .
s 3 2o 300 WOUL

This bring up the Scale Bar Customization Window. Make your selections there and click "Confirm" to
set the changes.

[ Scale Bar Customization =10 x|

Maximum Scale Bar Size 1/5th Final Image

]

Scale Bar Horizontal Displacement 100

Scale Bar Thickness C Defak C Thn @ Thinner

Cancel Confirm

Reset to
Defaults

To make changes to the font style and boldness of text for the scalebars, and to font size for the on-
image scalebar, see the "Select Font for On Image Textd t pagd. ¢
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APPLICATIONS

This section deals with utilities which extend the functionality of your program.
Contents

Annotation Text Tool
Montaging
Database
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AMT's Annotation Text Tool

On the left of the AMT display is the activator button for AMT's Annotation Text Tool. A final image is
needed in order to place text. After collecting one, click on the big "T" on the toolbar. This will open the
"Mouse Directed Annotation" window. In the "Text Input" window enter your text. Place arrows and
special characters using the buttons provided above the input window.



[

AMT Camera Manudbr 7.00

r|i_l A S #

" Mouse Directed Annotation
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b

ane of interest = 2

Position text with a left mouse click.

Click a button for a special character or type text below.

o ] Al @ s

: Ya
i 1 L ﬁJ — Clear

Text Input t Membrane of interest = 2p

; Cancel Burn Text Into Image At The Present Location
.

1. With the window still open, place the text by clicking on the image with the mouse.

2. Move the text by moving the mouse and then clicking again.

3. When the text is where you want it "Burn Text Into Image" by clicking that option in the
Annotation window.

4. Saving the image now will save it with the text added.

Clicking "Proc/Meas" on the upper menu and then clicking "Undo Graphics" will remove ONE layer of
added text.To change the style, boldness or size of the text that gets placed, see the topic "Select Font

for On Image Text".

——
5 Dsplay ProcMeas MulbAoguisitions Utiities About Heip  Showide  Darken
o, o = Cam
Final Image » i o N e ok T B
& ; X . == TR, A s+  CERl L
; 1 .Membrane of interest=2p, "7 - .
i SaE N o o R Click fo
3 ' Live Imay
80 Ny
; T v
’ ORER e
r, 1 E =
Af . Abort
2 i AacbniTnin

The AMTHistory RTF File

Metadata is written into the file C:\AMTHistory\AMTImagingDataBasel.rtf each time an image is saved.

This is simply a text file which saves each field of information on the TEM Info Form that
requests/displays the metadata just before an image is saved.

FeytoardCommands  Swectode  Add Pl Optors

Customize Magnification Display e
e

¢ :: o o Fh o = Show Scale Bar

[“ Show Logo And MetaData
[ Caption Line 1 = = T | = Magnifcation oo
P captiontine2 | |  AccVorage(kv) [0

[ Date and Time r Xcoor [ ¥ Coor
I imegingMode [ r

= Microscopist |

= Keyword1 [

[ Keyword2 * Keywords |
~ Keywordd | [ Keyword 8
Account [
Cancel Save Without Caption Save With Caption

Right Click to Automatically Restart Live imaging Mode

On systems with TEMs that support communication with external applications the Capture Engine is
able to obtain much of the information automatically (Grey background). On TEMs that do not support
communication the user will need to enter (if desired) the Magnification, accelerating voltage, TEM
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mode, xy position, and tilt. Some fields - caption lines and keywords always depend on user input(White
Background).

Items that are checked on the information form will be written into the image caption band. However, all
the information is written into the rtf database. This is simply a tab delimited table with the following
fields:

FileName
Microscopist
Date_And_Time
TEM_Magnification
CaptionLinel
CaptionLine2
Pixel_Calibration
X_Position
Y_Position

Tilt
Accel._Voltage(kV)
TEM_Mode
TEM_Facility
Account
KeyWord1l
Keyword2
KeyWord3
Keyword4
KeyWord5
Keyword6

R e . I BB B I

If the field is empty, it is left blank in the rtf file.

Importing the RTF into a Spread Sheet

An rtf file can be opened by Windows word Pad and an atb delimited table can easily be imported into a
spreadsheet program. As an example, to import into Microsoft Excel:

Select a cell where you want to place the data. Go to the Data Menu and select Import:

B3 Microsoft Excel - Book1

Fle: Edit Vew Insert Format Tools | Data | Window Help Typeac
DEHam SRY $oe-<2 sot. Arial ri10 B Z U |E==E|8'% 4 -
2Bt S8 O | veRenly witl Eifter %
R3C1 — A Subtotals...
N | | it T g ] % | %% | %o e 9
1 Text to Columns...
2 [ PivotTable and PivotChart Report..,
3 | Import External Data. v B ImportData.. |
_2_ ! i i . 5 New Web Query...
*‘6*— ¥ & New Database Query...
= = 3
£l
Bl %
| 10
11
12

Confirm the information that the import wizard presents.
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Ed Microsoft Excel - Book1
] Bl Edt Vew Insert Format Tools Data Window Help

NeHagSRY | $BA-<C|v-o- @z -42 BT 7 ad 10 ~/B 7 u|
Hia fa % | 2 ¥ g | weReply with Changes... End Review, .,

R3C1 - A

a0 2 | s | 4 | 5 | & | 7 | 8 | 9 | 10 | n

Text Import Wizard - Step 1 of 3 21 x|

The Text Wizard has determined that your data is Delimited.

If this is correct, choose Next, or choose the data type that best describes your data.
Original data type
Choose the file type that best describes your data:

- Characters such as commas or tabs separate each field.

© Fived width - Fields are aligned in columns with spaces between each field.

Startimportatrow: | =1 Filegrign: | 437 : OEM United States |

Preview of file C:\AMThistory\AMTImagingDataBasel.rtf,

FileNameONicroscopistODate And TimeOTEM MagnificationOCaptionLing &
ki) images) EMOD1VENOO1 001 . cif0SmithO08/04/07 22:400120000biopsyi]
1\ images\ ENOD1)\ENDO1 002 .cif0Smith008/04/07 22:400200000biopsyl
Y images) EMOO1Y EMOO 1__003 .tif0Smith008/04/07 22 :40050000b1i0psyiq
ki) images) ENOD1VEMODL 004 . tif0Smich008/04/07 22 3 40D5l:}00ﬂbiopsyl:lc

Adimacges\E i
=

:l

|l
12}
12
4]
15
3
4

Cancel ek [ mext> Einish |

oo e b (R oo R (KRN (o [ = | = = s | = sl ey .
lelelselslEERRs R R [ e 0|~ o]~

b7
[

The table is tab delimited
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Text Import Wizard - Step 2 of 3 ;?_I_>$_|

This screen lets you set the delimiters your data contains, You can
see how your text is affected in the preview below.

rDelimiters

IV Tab I Semicalon I~ Comma

" Space [ Other: l_

™ Treat consecutive delimiters as one

Text qualifier: I" ¥ |

-Data preview

[FileNare

Y inages\ EMOO1YEMOO1_ 003
1Y images) EMOO1YEMOD1_ 004

Y images) EMOO 1Y EMOO 1 001 .tif
1Y images\ EMOO1YEMOO1 002 .tif

icroscopist [Pate And Time [TEM Magy <
rith p8/04/07 22:40 (12000

mith p8/04/07 22:40 R0O0OO0OO
rith p8/04/07 22:40 [SO00
with p8/04/07 22:40 [SO00
ith N8/04/07 22:40 1852000 vl

Cancel l < Back l Einish I

Chose the data format for the spread sheet

Text Import Wizard - Step 3 of 3 j_I_XJ

This screen lets you select each column and set
the Data Format.

'General' converts numeric values to numbers,
date values to dates, and all remaining values to

text,
Advanced..,

Column data format;
 General

C Text
C pate: |MDY v

" Do not jmport calurmn (skip)

~Data preview

cmith
i cmith
cmith

cmith

Cnith

Microscopist Pate And Time TEM__Hagrﬂ

GCeneral GCeneral

ps/04/07 22:40 (12000
ps/04/07 22:40 pOOOO
P8/04/07 22:40 [S000
P8/04/07 22:40 [S000
5/04/07 22:40 52000 'I

Cancel |

< Back | It == I

Confirm the location you selected above.

Import Data

¥ Existing worksheet:

21X
Where do you want to put the data?

" New worksheet

Cancel

[3] create a PivotTable regort..

Properties... I Bararaeters., I

EditQUeryi., I

Other spreadsheet programs are likely very similar.
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Meta-data In the Tiff Header

The meta-data is also stored in the tiff header. Information from this location is used to scale images
automatically when opening them in ImageJ. In addition, it may be possible in some image processors to
display this information for examination.

" current Image Information ‘)_(_]

Image Information  Creator Infarmatian IWatermarkInformationI EXIF Information

Image title: I

Artist name: I

Copyright: I

Description: IAMT Camera Systerml07/13/06013:1813000007.00750maginglgamma 1.3

Image created: lUnknuwn

Last modified: ]Unknown

Advanced...

OK I Cancel I Help I

Corel Paintshop Pro Information Display

Some databases may also have the capability to extract this information for entry into database fields.
Fields in this tag are delimited by a Carriage Return and occur in the following order:

TEM_Facility

Date

Time

TEM_Magnification

Print Width

Accel._Voltage(kV)
TEM_Mode

CaptionLinel

CaptionLine2

Keywordl

Keyword?2

X_Position

Y_Position

Tilt

Pixel_Calibration
Pixel_Calibration - this is a duplicate and will be phased out in a future version
Calibration Unit

AMT tag format version marker

I I
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MAINTENANCE

This section is intended for people that are qualified to work on the AMT software and hardware,
including installing and servicing engineers.

Contents

Computers

Optical Hardware
TEM Communications
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Computer Issues

This chapter discusses computer issues which are commonly handled by scope users or their I.T.
Department personnel.

Contents

Maintenance Utilities

User Accounts

Networking

Ownership and Permissions in Windows 7
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Microsoft Utilities

The TEM digital camera is a high speed data acquisition system that puts heavy real-time demands on
its computer and generally produces many, very large files. Maintaining performance requires some
routine maintenance procedures that are readily available in the Windows operating system. This
sections describes some of the most basic operations that should be done monthly.

Checkdisk:

This is your most powerful tool for restoring efficiency. To turn Checkdisk on find the C drive in "My
Computer” or "Windows Explorer”, right click it and click "Properties”. "Tools," where you will find "Error
Checking". Click "Check now" and select the first cleanup option, "Automatically fix file system errors."
Then the system will tell you to reboot your computer.

Note: If you select "Scan for and attempt recovery of bad sections" this operation will take a long
time. This operation should be used only when you suspect a physical problem with the hard drive or
you have a few hours to spend on the operation (i.e. overnight).

Safe Mode:

This utility is a barebones version of Windows, which is used for diagnostic and repair purposes. It also
rewrites registries and repairs files during the boot process, so just opening in Safe Mode can
sometimes fix a system. To get into Safe Mode "Restart" your computer. Before Windows starts, push
and hold down the F8 key on your keyboard. This should produce a screen with several options
including the SafeMode Start option. The startup takes a few minutes during which file names are
displayed. After the startup your Desktop Icons will be enlarged since the graphics card is not running.
When the computer is done starting up tell it to restart again, this time without pushing F8.

Defrag:

This can be done after Checkdisk and may not be needed every time. See how many files are
fragmented when the Defrag display starts. The Defrag actuator is on the C drive's "Properties - Tools"
tab along with "Error Checking". This is another time consuming procedure for lunch or overnight break.

Disk Cleanup:

If you do not browse the internet you probably will not have a lot of temporary internet files plugging
things up. However, it still wouldn't hurt to do a cleanup occasionally, especially if you're on a network.
To start the process, click "Start Programs/ Accessories/ System Tools/ Disk Cleanup”. Select the C
drive and check the categories that contain unneeded files

User Computer Accounts

AMT computers are usually shipped with two accounts for use: "Administrator" and "Userl". Both
accounts have administrative privileges in Windows. If you create separate accounts for camera users,
they will not be able to use AMT until the new user has full control of the folders listed below. The



AMT Camera Manudbr 7.00 MAINTENANCE Page78of 108
folders' "Security" tab might not be available until, in Windows Explorer, to go to Tools->Folder Options
and on the "View" tab, unclick "Use Simple File Sharing".
Users need Full Control to the following folders (including sub folders): C:\AMTcommon
C:\AMThistory C:\Images C:\ImgMeas C:\Montages

NOTE: A network drive, or other designation for saving images, must be write enabled also.

If your AMT software has these folders in the "All Users" folder, they should already be fully accessible.

Networking

For many labs, the AMT computer is used without networking. Each user downloads their images onto a
CD or aflash drive. Ideally, even a non-networked computer should have an antivirus utility if there's a
lot of users. That decision depends on what priority you place on the data stored on the computer. Any
computer that does get networked needs an antivirus utility, unless it's on a super secure network.

Bare Bones Networking

For those AMT computers that do get networked, for file sharing and/or for Internet, there are a few
precautions. First, AMT is most compatible with "Bare Bones Networking". This kind of network give the
I.T. Department enough control so they can, for instance, upgrade the virusware and run Windows
updates from a central location, but less options for remote control than is common in some labs. "Zen
Masters" and similar utilities for complete remote control are ruled out. When networking is done there
should still be only one Display Adapter visible in the computer's Device Manager (right click "My
Computer" and choose "Properties”, then "Hardware" and "Device Manager".

Frames Per Second

There is convenient way to at least partially monitor the effect of networking software. Before the
process of creating a network begins, do a check on the frames per second (fps) at which your camera
runs. This number is given at the lower right part of your AMT display, above the buttons for "Set/Save"
and "Recall". Check what the rate is for Survey mode and Focus mode imaging, and make a record of
it. When networking is finished the fps should be the same as before networking. If networking slows
down AMT it will affect image quality. If that happens a lighter network protocol needs to be adopted.

Saving To A Network

If you plan to save images to a network drive, make sure the drive is write enabled. The account of any
user that saves images must be set to have full access on the drive's "Properties -> Security" tab. If
the Security tab isn't displayed deselect "Use Simple File Sharing" in Windows Explorer's "Tools -
Folder Options ->Viewd t ab.

fAOwner shi po and per mi ssions for files access in

Symptom: In Windows 7, file ownership and permissions related issues may occur when attempting to
install DVCView or when manipulating installed files.

Solution: Windows 7 has implemented an additional security mechanism to prevent accidental or
intentional file or folder modification. This is accomplished by not allowing users other than owner of file
or folder to access it. Therefore, if you need to access, modify, or delete such files or folder you need to
take ownership first, and then assign rights or permissions to respective users. This procedure will show
how to take Ownership and Grant Permissions in Window 7

How to take Ownership in Windows 7:
1. Locate the file or folder on which you want to take ownership in Windows Explorer.
2. Rightclickonthefileorfol der and sel ect APropertieso from Me
3. Click on Security tab.
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4, Click on fAAdvancedo button.

5 Now click on 6Owner 6 tab in the 6Advance Secur it
| Pemaaions | Audtng | Ower | Effectve Pemuscns |
Yow cn taks o aasgn cvenenshin of this oiysct f you have e requined pemasions o priviepes.
Obyect name: Cillsers
Change ownerio:
Mame
(T3
Ladm About obiid] Gaiershicn
T, -
6. Click 6Edi t 6 Button and select u s feeld, .then\tlick e : i f

on
on O0Addéabaéedon
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User, Group, or Bult-n securty pancipel Object Typea...
From tha location:

wHCowS
Erter the obyect name to select {mamples)

Moderator |ﬂudcluu |
ok [ comce ]

7. Click on O6Find Nowd Button andoKsel ect user from

[ gbjzctTypes. |

From this location;

GREGDESKTOR Locations...

Commaon Queiies ]

Dzscnplion:  Skals wth - = |

[] Dizobled nccaunts Sop
[T Mon expiring password

Diays gince last ogon: I:I %"

I Saarch results:
Mome (ROM)  InFolder

8. Check the box O6Replace owbgecbeO6sub containers

‘rou cen seka 1 ese gh owrarship of s nojectifyou 1eva the equired cenriseiane orprleges.

Dojectname EUesregizrenDocimanteyws Stadianeny

LARvzi awnar

Adminipmmrs (qregds s oo mirEmos]

Cheige owrer o

Hoire

B el nistramors fgne 2de SkiopASm sator)
& jreg (gr=gasiiopigrag)

9. Click 'OK" when Windows Security Prompt is displayed.
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¥ you have just taloen ownership of thes object, you will need to close
and reopen this object’s properties before you can view or change
PRiTHiSIong.

-

10.Ownernames houl d have changed. Next, Click OK to exi

Note: Once you have taken ownership of the file or folder, the next task is to Grant Permissions to that
file/folder or object.

How to Grant Permissions in Windows 7:
1. Locate the file or folder on which you want to Grant Permissions for.

2. Right click on file or folder and select O6Proper
3. Click on OEditd button.

T

" | My Stationery Prog

| General | Bharing | Secutity | Previous Wersions

Ohjectname: Filsersigreg\Documentsihdy Stationerny

grnup ar user names:
82 5vSTEM

R greg (gregdesktopigreg)
82 Administrators (gregdesktop\Aadministratars)

Tochange permissions, click Edit.

Permissions for SYSTEM

Full control

todify

Read & execute
Listfolder contents
Fead

Wirite

For special permissions or acdvanced seftings,
click Advanced.

Learn about access control and permissions

0K ,J L Cancel

4. Sel ect wuser/ group from per mi s s addsomewiherdserors or Cl i
group
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Security

Ohject name: Filsers\gregiDocumentsi\My Stationery

QFDUFJ aruser nameas;

& greq (gregdeskiopigred)
82 Administrators (gregdeskiop\administrators)

Permissions for SYSTERM

Full contral

bodify

Fead & execute
List folder contents
Read

IHEEEE
IiOoOoon

Learn about access control and permissions

Lo o] [oacansei) | eely

5. Next , under Permi ssions section check the right:
Control d under the 6All owd column to assign full
Administrators group.

)

| . Permissions for My Stationery

Security

Object name: FiUsers\greg\DocumentsiMy Stationeny

Qmup aruser names;
8 SYSTEM
2 greg (gregdeskiopigreg)

S A Administrators (gregdeskiopyAdministratars)

e —
e

! Add l ‘ Bemowe I

i Permissions for Administrators Allow Deny

_ Full cantral 0 -

! Modify ﬁ B |2

i Fead & execute 7] SE

s List folder contents (& L
! Read (] o

Learn about access cantral and permissions
[ ok || ocancal | soply | B
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6. Click 60K&sf arm c¢hh&kme effect and Clichkvindo®KS6 again

Done - now you can access files or folders in Windows 7 with full permissions and take full control of the
data within.
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Optical Hardware
This section is intended mainly for engineers who install or service AMT systems.
Contents

Balance and Focus the Lens
Phosphor Maintenance
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Balancing and Focusing the Camera Lens

The AMT camera and lens are focused on the AMT phosphor, permanently. This focus is set as part of
the installation process and normally does not need adjustment after that. "Balance" refers to the
relationship between the camera and its lens, such that all four corners are equally in focus. Setting the
balance is different depending on whether the camera system is attached to the side or bottom of the
column, whether the lens has a focus knob and how many mirrors are involved.

Contents

Sidemount Lens with a Focus Knob
Mirror Alignment (sidemount)
Bottom Mount with a Focus Knob and No Mirror
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Balancing And Focusing The Camera Lens (sidemount)

AMT lenses have very high macro-optical performance with maximum sharpness and high numeric

aperture. To achieve this, the lenses conform to a highly corrected,

12 or more el ements per | ens.

finite-conjugate design protocol with

Such designs have a v

precise alignment to maintain proper focus across all four corners of the image.

All AMT's lenses are focused and aligned on an optical bench before shipment. However, on the
systems that have a focus knob, especially side mounts, check the balance during installation and adjust
if necessary. Mechanical parts can shift during shipment and machining tolerances on mounting
surfaces contribute to misalignment as well. It is also possible that the mirror block is not get set
perfectly square during installation. (To check mirror alignment see ("Squaring the Mirror"). If one or
more of these factors occurs, the camera will be misaligned. In this condition the camera cannot be

focused evenly across the entire field. So typically the
field.

image will appear blurring on one side of the

For checking balance and focus you need a sample with lots of detail. A waffle calibration grid is often
good. Set the mag at about 30KX, although you can experiment with this.

Check Balance
A utility to help you see |
me nu c | i c-kCamethtandlOpticsi Aajsistment-

>Displ ay

fot

he cor nernsAMHEsrupperb al anc

f o r. This lutilitg bmimge thetfolur corners of the image to the center for comparison.

It also uses the less binning than Survey mode, and turns the background correction off.

=k

About Help Show/Hide Darken
Select Camera

Special Options

Camera Control

*
- |

| Camera and Optics Adjustments
Calibrate AutoStage Motion (Factory Password)

Test TEM Communications (Factory Password)

Display for Lens Alignment
Find Center of Display

Align Camera Center (Factory Password)

Keyboard Commands

=4

e T

44 Survey
|
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Survey Mode Alignment Mode

If necessary, you can bump up the contrast in Alignment Mode by turning off the Autogain and moving
the slider bars that are underneath the histogram.

To see if the four corners go through focus together take the lens through focus, by moving the focus
knob back and forth. Bring the image into focus from one direction, then bring it in from the other

direction.

Do all the corners come into focus together?

When one side is in focus is the opposite side also exactly in focus?

If you see a focus difference in the corners adjust balance by adjusting the cap screws (SHCS) which

hold the camera and lens together, and the Set Screws, between the caps, which push the camera and
lens apart.

-

Focusing Screws (SHCS and Set Screws)

Mapping Screws to Corners. The hard part, for beginners, is knowing which screw to adjust to focus a
given corner of the image. The picture below maps the corners of the camera to the corners of the

image.
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Here are two more pictures to help you map the corners of the camera to the corners of the Alignment
mode image. It looks at the image on the monitor with AMT in
Display For Alignment mode, and at the camera from the back.

When balancing, you should draw yourself a diagram of what you are doing.
The next question is which way to turn the screws. If the camera is on your left with the focus knob on
top, then the following rules apply:

1. At the corner which requires you to "pull" the focus knob toward yourself, the camera and lens
are too close together. Loosen the SHCS and tighten the Set Screw.

2. At the corner which requires you to "push” the focus knob away from yourself, the camera and
lens are too far apart. Loosen the Set Screw and tighten the SHCS.
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When you are finished balancing, the SHCS and Set Screws should all be snug, but they do not have to
be as tight as flange mounting screws.

Final Focus

When the lens is in balance use focus knob to fine tune the focus, and tighten the knob to set it
permanently. Use AMT's "Focus" mode. Turn background corrections Off. In the image, look at the
finest detail you can find and also look at the beam noise. The scope's mag should be between 20KX
and 50KX.

Sidemount Hardware Installation

Location And Orientation

Barring special circumstances, sidemount cameras are placed on the left side of the column and the
mirror/phosphor mechanics go on the right.

The flange that the camera mounts to is stamped on top, meaning 'this side up". The focus knob of the
lens is also on top. This picture shows the orientation of two families of cameras.

On the few scopes where the camera goes on the right because of obstructions, the orientation is
rotated 180 degrees (focus knob on the bottom). The mirror's orientation on the rail does not change.

Attaching The Mirror

Mirror Spacer. Your kit includes a flat spacer which can be placed between the mirror and the rail to lift
the mirror microscopically. If the limiting factor in the camera'’s field of view is a straight vertical edge at
the right side of the image, inserting a spacer will reduce that edge.































































