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EDITORIAL

O

n October 11th, 2014 I have
finally put into practice something that I have considered for
a long time: I have closed the old forum
and installed a new forum software.
This move was one that I have been
considering for several months. The old
forum had compatibility problems with
the website, users had problems posting
and there were other issues as well. All
of the posts of the old forum are still
readable, of course.
After a bit of research I decided to
use the Open Source platform phpBB,
Figure 1: The new forum.

which is one of the most common forum
installations around. Within the 3 weeks
the number of registered users increased
to over 40 and the total number of posts
grew from zero to 550. It is at this point
that I want to invite more people to join
and participate in the forum (and to say
a big thank you to all of the users who
so actively responded to the published
posts).
The last month also saw another
novelty. The new uScope MXII digital
microscope arrived and I spent quite a
some time scanning and digitizing my

slide collection. In this issue, I am reporting back to you some of the features
and advantages that this microscope
offers. If you want to see the software in
operation, then I would recommend you
to have a look at the company’s website, which published a few videos. I
will also publish a few videos, when I
am a bit more aquatinted with the microscope.
Enjoy!
■

To access the forum: www.microscopy-forum.com
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OBSERVATIONS

The mineral Glaucophane and the
sugar substitute Xylitol have one
thing in common: both produce
stunning images in polarized
light.

Glaucophane and Xylitol

1

Carl Hennig

Figure 1: Glaucophane crystals, 2x
Figure 2: Glaucophane, 4x
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Glaucophane and Xylitol

OBSERVATIONS
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G

laucophane is a sodium-rich
blue mineral. Glaucophane is
named for its typical blue color.
In Greek, Glaucophane means "blue
appearing". The blue is quite obvious in
Figure 1 taken with a 2x objective.
The crystals in the Glaucophane thin
section slide are quite small and compact. Switching to a 4x objective brings
up more details and the multi shades of
blue (Figure 2).
A characteristic feature of birefingent minerals is pleochroism. Loosely
described, pleochroism is the change in
colour of anisotropic minerals as the
microscope stage is rotated using Plane
Polarized light.
Figure 3 was taken under plane polarized light with a 10x objective. The
same area of the specimen was rotated
100°. The light brown central area
above has gone to extinction (Figure 4).
With the analyzer in place and
crossed polars, detail and contrast are
enhanced (Figure 5).

Figure 3: Glaucophane, 10x, plane polarized light.
Figure 4: Glaucophane, 10x, plane polarized light, specimen rotated 100°
Figure 5: Glaucophane, 10x, crossed
polarization filters.
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Xylitol
Xylitol is an natural sweetener and
has several advantages over sucrose.
Xylitol can be used in any recipe that
calls for sugar. It stabilizes insulin and
hormone levels and has none of the
negative side effects of white sugar or
artificial sweeteners.
The specimen in Figure 6 is a prepared slide of Xylitol. The specimen is
large (50mm x 20mm) and the crystal
structure is also large. Observing the
crystal through a 2x objective under
plane polarized light gives a hint as to
the size of the crystals
Inserting the analyzer in the light
path with crossed polars shows strong
birefringence (Figure 7). To get a better
idea of the crystal formation, 11 images
with the 2x objective were stitched together with Microsoft Image Composite
Editor (MS-ICE).

Glaucophane and Xylitol

6

7

Figure 6: Xylitol, L5P, 2x
Figure 7: Xylitol, L5X, 2x 11i
Figure 8: Xylitol , L5X, 10x

8
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Glaucophane and Xylitol
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OBSERVATIONS

Switching to the 10x objective and selecting a crystal junction brings out vivid colours with some areas (black) at
extinction (Figure 8).
Rotating the stage 45° rotates the
areas that were in extinction to blue and
the green to yellow with the blue/purple
areas going to extinction (Figure 9).
Inserting the full wave (first order)
plate shows a major shift up into the
cyan range and some down shift to yellow (Figure 10).
Naming convention

10

●
●
●
●
●
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L - Labomed LB-592
5 - Canon 5DMkII
X - Crossed polars
nnx -obj. Magnification
1w - first order wave plate
Snn - Stage rotation in degrees
nni - number of images used

■
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Figure 9: Xylitol, L5X, 10x
Figure 10: Xylitol, L5X, 10x S45
Figure 11: Xylitol, L5X, 10x 1w
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Digitizing large areas of a slide at
high resolution has never been
easier. The uScope is a digital
microscope which captures highresolution overlapping images of
a slide and combines it into a final
stitched image. Is virtual microscopy starting to find its way into
the home-lab and into the education sector?

Oliver Kim

T

he uScope MXII microscope is a
microscope of a different kind.
And I wonder if this microscope
has a similar potential of changing the
world of light microscopy as the introduction of tablet computers had on the
world of computing. In short, the
uScope allows you to digitize microscopic slides at high resolution. The
images are then stitched together to a
large image and can then be viewed on
the computer.

uScope MXII

Image stitching
Stitching is the process of combining several overlapping photographs into one larger picture. It is essentially the
making of a panorama image in two
dimensions - horizontally and vertically. The images to be combines should
have sufficient overlap (15-25%) so that
the software is able to automatically
find the overlapping regions. The software will attempt to set so-called control points. These are parts of the
overlaps that show the same structures.
The software will then combine these
images at the control points.
Many available panorama programs
assume that the camera was rotated
around a fixed point for capturing the
overlapping images. This is not what
happens when taking pictures of microcopic slides, however. Here the slide is
moved horizontally. Programs that assume a rotation around a fixed point, I
have found, will introduce significant

1
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distortion into the final image. They
depend on additional information, such
as the focal length of the camera objective, information which is not available
when taking pictures with a microscope.
Additionally, the majority of available image stitching programs has significant problems of automatically
combining micrographs that have highly repetitive patterns. They may allow
for the manual setting of control points,
but this is not feasible with hundreds of
images.

Figures 1: Size comparison of the
uScope with other microscopes.
Figure 2: The uScope measures
10.4cm wide by 16.9cm tall and 2is
2.4cm deep. It is connected over a
USB port to the computer. A slide is
in the tray, which is then pulled into
the microscope for digitizing.

uScope MXII

VIRTUAL
MICROSCOPY
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Figure 3: The options of the main
menu.

An overview of the uScope MXII
While photography through the microscope is nothing new, there are several important differences to the
traditional method of capturing images.
First, the uScope is controlled completely over the computer. After insertion of the slide, the microscope
captures an overview image of the specimen. The user can then select a region
of interest. At the click of a button, the
microscope now scans the region and
produces a sequence of overlapping images. These images are then assembled
into one seamless picture by image
stitching. One thing must be clarified,
however. The microscope uses a built in
digital camera and microscope objective, and does not scan the slide like a
flat-bed scanner. In that respect, the
term “scanning” might be a bit misleading.
Internal motors move the stage horizontally (for positioning). Another motor is responsible for focusing. This
happens by moving the objective up and

Figure 4: Defining a new digitizing job. The user can enter both the path of the job
(bottom left) and the name of the job (top right). Clicking on the names of the existing jobs displays an overview image (in this case the pollen of a pine tree).
down. The user has full manual control
over both focus, position and light intensity, but there is also an autofocus
feature built in. In this case, the microscope determines automatically the image which is best in focus.
I can not compare the speed of the
MXII with other slide digitizers which
are commonly used in hospitals, because I simply have not worked with
these before. I can, however, imagine
that a scanning time of only 3 seconds
per image must be quite hard to beat –
and this includes the time of the microscope to autofocus each image. In one
trial, I captured a total of 560 separate
images in only 31 minutes. Some specimens are a bit more difficult to digitize
because they are not completely flat or
are thicker. In this case the autofocus
range can be adjusted to cover a larger
depth. This, naturally, increase scanning time.
The pictures are stored as JPG files,
which is a non-proprietary format. Slide
digitizers from other companies, from
what I have heard, use company-specif-

ic file formats. This makes further image processing very difficult.
The final stitched image can be, depending on the size of the digitized area,
incredibly large. You should be aware
that you need a sufficiently powerful
computer if you want to edit these images. You will need a lot of patience and
CPU power to make color and contrast
adjustments to images that are that
large.
Step 1: Defining a new job
Figure 3 shows the main menu. You
can see that the buttons “Scan” and
“View Current Job” are grayed out.
This is because a new digitizing job has
not been defined yet. Let’s do this now
by clicking on the “Create New Job”
button. You are now presented with the
window shown in Figure 4. You can
now specify the place where you want
to store the digitized pictures (“Select
Job path”) and you are also shown a list
of existing jobs (“Existing Jobs at This
Path”). I wanted to digitize the cross
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section of a pumpkin stem. I entered the
name of the new job (“Pumpkin”) and
then inserted the slide. You confirm by
clicking the OK button (not shown).
Step 2: Selecting the scan region
An overview picture of the slide is
now shown (Figure 5). You can now
select the region to be scanned by dragging and resizing the green selection
frame. I have placed the frame over a
group of cells that appeared to be the
vascular tissue of the stem. The region
can be scanned by clicking the “Scan”
button, which is now not grayed out
anymore.

uScope MXII

Step 4: Digitizing
After setting the initial focus, scanning can then start. The main window
(Figure 7) shows three images: the Slide
Overview, the Current image being captured, as well as all of the scanned images so far. Depending on the size of the
area to be digitized and the auto focus
settings, the time can be either short or
long. Capturing over 2000 images took
not much more than 2 hours.
At the end, an overview picture of
all images is then presented. There is a
15% overlap between the images and
the images are not stitched together yet.
Still it is possible to zoom and navigate
(Figure 8).

Step 3: Focusing
Step 5: Stitching
Focusing does not start right away,
because the user can first set the focus
start point. While the uScope does auto
focus (if you want to), the starting focus
should be set manually to limit the
range of focus. You can also swap the
navigation and preview window.
Figure 6 shows the “Set Focus” window. Here the users can navigate the
slide and also capture individual pictures.

Right clicking into the image invokes a menu, which allows you to
stitch the images together. The software
then takes the top-left image and combines it with the image to the right.
When the row has been completed, the
next row starts from the left. The software fades out the edges of the pictures,
they are therefore joined together seamlessly. The final stitched image is then

5
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presented on screen and can be saved.
Users can also zoom an pan in this
image. Figures 7 and 8 show the final
stitched image and the non-stitched
thumbnails, respectively.
The preferences
There are two preference levels, basic and advanced. The set preferences
can be saved using different names for
different project types. The basic preferences allows users, among other things,
to set whether the different images
should be taken with an overlap (for
stitching) or without overlap. Users can
also set if an auto focus should be done
for every individual image and if the a
so-called “flat-field image” should be
used to improve the picture quality.
The advanced settings allow for an
adjustment of image resolution, color
balance and focus range. For example,
it is possible to adjust the maximum
focus distance within which the microscope should do the auto focus. Hardware-related calibration values can also
be entered here.

Figure 5: The slide overview. The job has been
defined and the slide inserted. Notice that the
“Scan” button now is
available. There is a
green rectangle in the
large overview window.
The user now has to set
the position and size of
this rectangle. This is
the region to be digitized. Here the rectangle
is still in the central staring position and yet has
to be placed over a region of interest.

uScope MXII
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Figure 6: After pressing
the scan button, the “set
focus” window is shown.
Users now have to set
the initial starting focus.
Later the uScope will do
an auto focus, depending
on the settings in the
preferences. The users
can also navigate around
the slide and by double
clicking into the window
a full-screen view can be
displayed. From there it
is then also possible to
save individual pictures..

7

Figure 7: Slide digitization (pumpkin stem cross section) is now in progress.
The Slide Overview shows the whole specimen. The part of the specimen being
digitized is represented by the small green rectangle. The Current window displays the image being captured at the moment. The main window shows the arrangement of all captured images. The individual images overlap by about 15%,
but this is now only barely visible.
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uScope MXII
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Figure 8: Pumpkin stem (66 images
stitched).
Figure 9: Section of the yet un
stitched images. There is an approximately 15% overlap.

9
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Figure 10 (top): The Preferences window. Here users can make basic adjustments. It is also possible to take a flat field image
of the slide and of the slide overview. These flat field images can then be used to compensate exposure variations. The Advanced Preferences allow you to adjust additional parameters, such as color balance and resolution.

11

Figure 11: This window allows
user to copy, move, delete different scanning jobs. A preview is
immediately shown, when one
clicks on a particular ob name.
All of the associated files are
manipulated this way. It is also
possible to load a job and then
continue to stitch the images
together.
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uScope MXII

Figure 12: The Create Filter Sequence window allows the user to assign a specific
filter sequence to the pictures as they are taken.
Figure 13: The filters can be selected from a drop-down list.
Flat Field Images

Conclusion

Dust on the sensor, uneven illumination or other recurring disturbances can
make the stitching process difficult. The
software is able to compensate this by
taking a blank background image without the specimen and subtracting this
image from every image taken. The
software allows for a flat-field correction for both the overview image and
the magnified image.

The MXII offers the easiest and
most convenient way of making high
resolution micrographs of large specimens. I have used the microscope now
only for a few days and am now exploring its possibilities, not just for amateur
use, but also for education. More reports
will follow!
■

Filters
Further information:
During the capturing process it is
also possible to apply several additional
user defined filters, besides flat-field
correction (Figures 12, 13). Currently
the software supports a filter sequence
including up to six processing steps and
12 filters. The effects of the different
filter combinations can be seen applied
on a sample image in the window.

Company website:
www.uscopes.com
www.microscopesinternational.com
Facebook:
www.facebook.com/
microscopes.international
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Figure 14: Euphorbia (flowering
plant), full resolution view of xylem
tissue.
Figure 15: Bladderwrack (seaweed),
Fucus (approx. 120 images stitched)
Figure 16: tongue of a rabbit (117 images stitched)

uScope MXII
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Figure 17: Ovary of a cat (40 images
stitched). The nuclei of the cells are
stained red. The oval structure towards the top right seems to be a
blood vessel. The white rectangle is
enlarged on the left.
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Figure 18: Dandelion (286 images
stitched). Cross-section through the
flower.
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Figure 19: Wheat grain (78 images
stitched). The cells towards the left
are the embryo, while the yellowish
grains on the lower right are the
starch grains of the storage tissue.
Figure 20: Kidney of a cat (8 images
stitched). The dark purple nuclei are
visible. The white spaces are most
likely the tubules in the kidney, in
which selective re-absorption takes
place.
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Figure 21: Male pine flower (70 images stitched). The individual pollen
grains are visible.
Figure 22: Pine wood (119 images
stitched). The density of the individual cells represent the annual rings of
the wood.
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Figure 23: Different types of bacteria
of undocumented species, from a
commercial slide (45 images
stiched). These bacteria are stained
and three different morphologies
should be visible.
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Figure 24: Lily ovary cross section
(45 images stitched). The nuclei of
the cells are stained dark red.
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GALLERY

Ostracod and insect

Shell of an Ostracod, 435µm high
Taken in dark-field / oblique light using
a patchstop after Martin Kreutz.
By Hans Rothauscher

Left: Unknown insect from a muddy
pothole.
By R. Nassar
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Polyp

GALLERY

Polyp, 182 images
stitched. Digitized with
the uScope MXII.
Left: inverted colors
Right: original colors
By Oliver Kim
Send images to editor@microbehunter.com
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What’s this? Answer on page 2.
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