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1. Introduction

MICAM started as a simple experiment to see if it was possible to use a simple webcam (fig. 1.1) as a
microscope camera back in 2007. As an amateur-biologist [ wanted to save the organism [
photographed with the (scientific) name of the organism. I could not find free software that allowed
me to do that. Furthermore, it would be nice if I could apply cropping and some simple colour-
correction.

So the experiment lead to the first version of MICAM for windows. Several updates appeared with
enhancements and bug fixes. For several reasons I intended to port MICAM to Linux. The first
experiments with MICAM were programmed in Delphi 7, creating a Linux version was impossible
with that tool, so I decided to convert the Delphi code to Lazarus that uses a Pascal version very
similar to Delphi.

MICAM 4.0 is the first version of MICAM that is available for Windows and Linux.

I did not want to reinvent the wheel, so I decided to make use of software that is already capable of
handling a camera and allows to capture a photo and directly download it to a specific folder on your
computer. MICAM will monitor this folder and when the photo arrives it will be shown in MICAM for
further processing. This procedure works on Windows and Linux.

On Windows at this moment MICAM4L (MICAM for Linux or MICAM for Lazarus) can handle
Canon EOS cameras and Nikon camera’s when a LiveView option is present. DigiCamControl is a
universal program (free and opensource).

ToupCam cameras that are operated with ToupView can be used as well.

Other cameras can be used if the software of that camera allows you to capture a photo an download it
to a specified location on your computer.

On Linux you can use Entangle or Darktable (tested with Canon EOS and Nikon cameras) and also
with the Linux version of ToupView (ToupLite) for Linux.
UVC-cameras can be used as well using GuvcView or similar programs.

Figure 1.1. The Canon EOS 600D on my microscope



Use of MICAM

When MICAM is put in Preview mode the program monitors the Micam-Temp folder. Normally this
folder is empty, but when your camera sends a photo to that folder, MICAM will notice this and brings
the image to the measurement window. The photo in the Micam-Temp folder will be deleted (or
moved to another folder) and the system is ready to receive another image.

So don’t use the MICAM-temp folder to store images, as they will be deleted by the system!
One of the benefits of this procedure is that it will work for many cameras that have the possibility of
remote shooting, so probably many people will be able to use MICAM.

If your USB-camera is not recognized by MICAM, but if you have software that allows you to take
snapshots and store them in a folder of your choice you can also use MICAM. But you must instruct
MICAM to use your camera is a DSLR.

A cell phone as webcam

If you have a cell phone, you can buy (or make) a cheap adapter to attach the phone to the eyepiece of
the microscope. With special software on the phone and computer the phone acts like a webcam. You
can use this webcam in MICAM.

Another method

What if your camera has no Live View options and digiCamControl does not work for your camera?
Many cameras have the option to connect to the computer via USB. The camera memory then acts like
a USB-stick. You can use MICAM to open the photo from the memory of your camera and then
process this image. This method will be described in more detail in Chapter 2.

Important!

If you use a DSLR like Canon EOS or NIKON:

Both the DSLR camera and MICAM must use the same folder (MICAM-Temp) for storing the
images. Only then MICAM will be able to grab them from this folder.

You can use ToupCam camera’s with Toupview as well (if you like the option of Micam to select a
name for the image from a database). Select the MICAM-Temp folder as the Quick Save folder in
Toupview. Then you can use the Quick Save button at the top left to send the picture in the live view
directly to Micam. This works on Windows as well as on Linux!

If you use a USB-Camera on Windows:
Make sure the Direct Show drivers for your camera are installed.

Note
In this manual the word image is used to indicate a photograph (photo) that is processed by a
computer

The screenshots in this manual were made on a computer running Windows 11 or Zorin Linux.



1.1. Installation of MICAMA4L

MICAMAL is only available as a ZIP-file. But installation is straight forward. The content of this file
is depicted in fig. 1.1.. Notice that the same ZIP-file can be used for Windows and Linux.
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Figure 1.1. The content of the zip file.

On Windows, extract the ZIP-file in a folder of choice. For instance create a folder C:\Programs. In
that folder, create a folder Micam4L (fig. 1.2). Then extract the content of the ZIP-file in that folder.

You can delete the Linux

only files (fig.1.1) on a Windows system.
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Figure 1.2. The Micam4L folder on a windows system.

Now create a desktop icon to micam4l.exe in the usual way, to allow the program to start from the
desktop. It is also possible to start Micam4L when you right click an image file (see further in this

manual).

To add MICAMAL to the Start menu in Windows, you can copy the shortcut to the Start menu's
Programs folder. Use the Run command to navigate to % AppData%\Microsoft\Windows\Start
Menu\Programs, then drag and drop the shortcut into this folder.

If you used a previous version of Micam, all you have to do is to copy all ini files in the folder of
that version to the folder ini-files in the new version. Then you can start this new version of

Micam.




On a Linux system the situation is the same. In principle you (as user) can install it in any folder you
like. I decided to use the .local/bin/micam folder in my home directory (fig.1.3). In the ZIP-file you
find a MICAM.desktop launcer for Linux (Ubuntu). Open this file in a text editor to see where the
executable and icon is stored (fig. 1.4). Edit this file to your own needs and place it on the desktop.
You can delete the Windws only files (fig. 1.1) on a Linux system.

Finally, you can add the program to the Program Menu by placing them in the
Jocal/share/applications folder (fig. 1.5). At least on my Ubuntu system (Zorin) this works.
Notice: you probably have to make micam4l executable.

ini-files 5 iter Fo 20z 11 14:49

Databases ter Fo 2026-02-20 19:2
Micam-Manual.pdf 5,0ME Document  20: 11 10:1:
B micam4i ME Program 20z ) 1
™ MICAM-icon.png 1,0 kE

™ MICAM-icon2.png )64 byt 20: 11:23

Figure 1.3. Installation on a Linux systems (the windows files are removed).

|[Desktop Entry]

Name=MTICAM
Exec=/home/marien/.local/bin/micam/micam4l
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PrefersHonDefaulcGPU=false
Icon=/home,/marien,.local/bin/micam/MICAM-icon.png
StarctupWMClass=micam4l

Type=Application

Comment [en US]=Micam for Linux

Figure 1.4. The content of the Linux launcer.
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Figure 1.5. Copied desktop launcers to add programs to the Programs Menu.

If you used a previous version of Micam on Windows, all you have to do is to copy all ini files in
the folder of that version to the folder ini-files in the Linux version. Then you can start this new
version of Micam with the old settings.



2. Getting started with MICAMA4L

When you run MICAM for the first time, the program doesn't know what kind of camera you are using
and what kind of microscope you have. So before you run the program make sure the camera is
attached to the computer and does function with other software. If you have a DSLR like the Canon
EOS make sure the Live View function works.

Then start the program. You will see two warnings (figure 2.1). After clicking OK the main window
shows up (figure 2.2). As you can see the differences ore minimal on both systems.

The exact layout on Linux varies for the different window managers. I tested the Linux version with
Zorin 18.1 original window manager, but also with Xfce.

Warning

| You have to create at least ONE MC-systemn
*= in preferences and calibrate it first
for proper operation of the pregram!

Warning - x

You have to create at least ONE MC-system
in preferences and calibrate it first
for proper operation of the program!

OK

MICAM Warning

MICAM Warning = x

I All measurements will be lost on resize!
+ . First set the right size, then perform measurements A All measurements will be lost on resize!

. ; - - - First set the right size, then perform measurements
MOTE: The image will be saved in this format NOTE: The image will be saved in this format

Zo

[C] Don't show this window again [ | Don't show this window again

Figure. 2.1. The two warnings when you open for the first time (left on Windows, right on Linux)

2.1. Microscope and camera setup

The first thing you have to do is to prepare the program for your microscope and camera. MICAM
allows you to use several Microscope and Camera combinations (MC-systems) up to 16, but for now
we assume you have one microscope and one camera.

In the menu bar select Preferences (or use Alt-P). Select the second tab Microscope and Camera (see
figure 2.3).
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Figure 2.2. MICAM, the main window. The Windows (at the top) and Linux (bottom) version



Preferences

Image Capture Microscope and Camera  Measuring and Tools  Labels  Miscellaneous
Microscope and Camera System

MC-System Objectives
MC-name: Objectives (click objective to set as default]

=)

%

&

Default Objective :
B camerais DSLR

Add Objective
Add MC-system
Delete Objective
Delete MC-system
Rename Selected Objective

Edit MC-system Mame

MICAM Temp Folder

ChldserstMarien'Pictures\MICAM-Temp', Change MICAM Temp Folder

Cancel

., A

Figure 2.3. The Preferences window showing the Microscope and Camera tab (on Windows 11)

Now you can add an MC-system. | give you an example for my ToupCam-camera and for my Canon
EOS 600D.

We haven't defined any MC-system yet, so we click on ‘Add MC-system’, enter a name and click OK.
In the next window you have to enter a name for an objective. Choose 4 (if you have an objective with
4x magnification). Then we go to ‘Add Objective’ to add values for the other objectives: 10, 40 and
100 for instance.

The objective is identified by a number (its magnification), but if you enter a space after this number,
you can add some comment (see figure 2.4).

In the Microscope and Camera System Overview you see all the objectives of your camera. You can
now select the default objective. If you switch from one MC-system to another you will always start
with the default objective of that system.

On Linux all camera’s have to save the images tot the MICAM-Temp folder, as on Linux we don’t
have the DirectShow drivers available. So all camera’s are considered as a DSLR.

On Windows s the Canon EOS is a DSLR and I have tocheck the ‘Camera is DSLR’ checkbox. When
you use the DirectShow drivers for the ToupCam, then leave ‘Camera is DSLR’ unchecked.

N.B. you can create 16 MC-systems with each as a maximum 32 objectives. This looks a bit overdone,
but [ use MICAM also to measure on SEM images which are taken with a magnification of 1200,
2000, 4000, 6000, 8000, 12000, 16000 and 20000 times (and many more) so once I have calibrated for
all those ‘objectives’ I can easily measure my images.
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Preferences - b 4

Image Capture  Microscope and Camera  Measuring and Tools  Labels  Miscellaneous

Microscope and Camera System

MC-System Objectives
MC-system: Optech-100X + Canon Objectives (click obiective to set as defaulf)

Optech-100X + Cancn 16 X

Movex + 16Mp ToupCam f 25X

Optech + Bresser MikrOkular ___________ 40 X NA D95 f

; 100 X ;

Default Objective: 40 X NA 0.95
' Camera is used as DSLR

Add Obijective
Add MC-system
Delete Objective
Delete MC-system
Rename Selected Objective
Edit MC-system Name
MICAM Temp Folder
Ihome/marien/Pictures/Capture Change MICAM Temp Folder
Ok Cancel

Figure 2.4. The settings for the Optech microscope with a Canon EOS camera (on a Linux system)

Important setting!

A very important thing is the setting of the MICAM-Temp folder if you use a DSLR camera. By default
the program creates this folder in your Pictures folder, but you can select any folder you want.

This folder is important; because that is the folder were your DSLR camera will have to store the

images temporarily. So in your Live View program you have to use that folder to store the images
from your camera.

Also note that this MICAM-Temp folder is not the folder where you store your images after editing!
When you select a folder that is not empty, MICAM wans that all photo’s in that folder will be deleted.
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Preferences - x

Image Capture | Microscope and Camera | Measuring and Tools | Labels | Miscellaneous

Microscope and Camera System

MC-System Objectives
MC-system: Novex + 16Mp ToupCam Objectives (click obiective to set as default)
Optech-100X + Canon 10X

16 X

200K f

o 160 Tocan IS
4| OO

Optech + Bresser MikrOkular

100 X

Default Objective: 40 X
|§'| Camera is used as DSLR

Add Objective
Add MC-system
Delete Objective
Delete MC-system
Rename Selected Objective
Edit MC-system Name
MICAM Temp Folder
fhome/marien/Pictures/Capture Change MICAM Temp Folder

OK Cancel

Figure 2.5. The settings for a Novex microscope with the ToupCam camera (on Linux with a
different theme)

On the ‘Image Capture’ tab you can select the default MC-system. This can be different from the one
you just edited. This default system will be used for the capture of images from the camera, but it is
also the system that will be chosen when you start MICAM.

When MICAM opens an uncalibrated image, it tries to find the right MC-system for this image.
Therefore the width of the image is the only information available. So if you have more than one
camera (as in fig. 2.5), MICAM knows for every camera the width of the captured images
(CaptureWidth in MICAM-cal.ini). When a new uncalibrated image is opened, MICAM scans through
the list of available MC-systems until it finds one where CaptureWidth is equal to the width of the
image and uses that MC-system. When mor than one system with the same CaptureWidth is present,
the name of the MC-system is displayed in red. As MICAM uses the first suitable system in the list,
you can force MICAM to use the other system by shifting it up in the list with the arow-up and arrow-
down buttons.
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Preferences

Image Capture Microscope and Camera  Measuring and Tools  Labels  Miscellaneous
Microscope and Camera System

MC-5ystem Objectives

MC-system: Movex + ToupCam Objectives [click objective to set as default)

Optech = Canon 600D 10
(Nevex - ToupCam ] 2ox

Optech = Bresser MikrOkular | 4 £
&0X

¥ 3

Default Objective: 40X
[] camera is DSLR

Add Objective
Add MC-system

Delete Objective
Delete MC-system

Rename Selected Objective
Edit MC-system MName

MICAM Temp Folder

ChldserstMarien'Pictures\MICAM-Temp', Change MICAM Temp Folder

Cancel

Figure 2.6. The settings for a Novex microscope with the ToupCam camera (on Windows using
Direct Show, so without using ToupView). Notice that ‘Camera is DSLR’ is unchecked!

For Linux users:

Entangle will create a default folder to store the photos in /home/pictures/capture. So in MICAM you
have to select that folder as the MICAM Temp folder.

Darktable will create a folder /home/pictures/Darktable/capture job. So when you use that program
make sure to select the correct folder in MICAM
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2.2. Setup of the Photo Folder

Now move to the Image Capture tab.

Create or open a photo folder

First you have to create or select a folder to store your images after you have done processing of the
captured images. You can use Select Existing Photo Folder to select an existing folder, or you can
create a new folder. You can enter a Location, Coordinates and Date and create a folder name, base on
those three items. Location and Coordinates will be separated by an ‘#’ and the Coordinates and Date
will be separated by an ‘$’ (See figure 2.6). By default this new folder will be created in the folder
MICAM in the Pictures folder. But you can select a different folder. Alternatively you can select your
own folder and folder name.

The sample date can be selected with the date picker. Note that when you start MICAM the system
will select the current date.

When you select an existing folder and the name of that folder contains a #, The part before the # will
be the "Location", the part behind the # will become the second line (Coordinates). If the folder name
contains a $, the part after the $ will be converted to a date (top part in fig. 2.7)

So when you create a folder with name: ‘Pond on Balloerveld near Assen #6.648 East, 53.018 North’,
every image will be saved with Location as ‘Pond on Balloerveld near Assen’ and Coordinates as
6.648 East, 53.018 North’ (see figure 2.6).

In fig. 2.7 you also see the possibility to save the unprocessed image in a subfolder Unprocessed.
Normally the original image from the camera will be lost during the processing of the image. But
sometimes during the processing you decide to start all over. Or maybe, much later you want to crop
the image to a larger size, but for that you need the original image. So it would be nice if the original
image from the camera will be stored as well. For that reason you can make a copy of the original
images from the camera in a subfolder Unprocessed of the photo folder you use. This subfolder will
be created automatically when you have selected to save the original image.

Select a default filename

In the second part of the Image Capture tab (fig. 2.7) you can select a default filename, with a prefix,
sample date, magnification, and a number. This way you can save the images without entering a name.
Number will be increasing with every new picture you save. If you select <Unique Number>, the
system will select a number that does not exist already. This can be handy when you want to add
pictures to an existing folder.

Also the file type (extension) can be selected here:

BMP is without losses, but gives you large files.

PNG uses some compression and is also lossless.

JPG normally isn't lossless and uses compression, so you will get smaller images. I have chosen a jpg-
format with minimal loss.

TIF is also lossless.

When you use JPG or TIF as image format information about the location, sample date and used
microscope, camera and objective will be stored inside the image. When you use BMP or PNG the
information cannot be stored in the file, but calibration info will be added to the filename is you
selected ‘Add cal value to png or bmp filename’. If you do not want those additional files, you can
decide not to store the additional information (see Preferences 2 Miscellaneous). As BMP files tend
to be rather huge, I would recommend not to use BMP at all.
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At the bottom you can select the Microscope+Camera combination (MC-system) that will be used to
capture the images.

Finally

Click OK to confirm the changes you have made. When you close the program your settings will be
saved and used again when you start a new session of the program. So the previous mentioned settings
have to be done only once.

The only thing you might have to change then is the folder were you want to store your images, but
that setting can be made on the first tab of Preferences.

Now you are ready for the next step.

Preferences

Image Capture  Microscope and Camera  Measuring and Tools  Labels  Miscellaneous
Create a Folder based on Sample Location and Date

Location : Balloerveld

Coordinates: 6548 East, 53.018 North|

sampleDate [yyyy-mm-dd: | 2026-06-07 - @ ignore Date (Or enter a name below)
Balloerveld #6.648 East, 53.018 Morth

Select or Create MICAM Photo Folder

Select Existing Photo Folder Use Mame in Blue to Create Photo Folder

Chlsers\Marien'Pictures\WICARY,

[:I Save original image from camera in subfolder "Unprocessed”

Default File Options

[ Mame is: <Mumbers Mumber 42 Reset <Mumber> to O [zera)
[:I Mame is: < Prefix==<MNumber> ]

[:I Mame is: <Prefix>+<Magn>+<Number> <Prefe 2

H Mame is: <5ampleDate= < <Magn=+<Unique Number> Image type: dPg ~

(L) Name is: <SampleDate> +<Unique Number> [ &dd cal value to png and bmp filename

Select MC-system for Capture Movex = ToupCam ~

Cancel

Figure 2.7. Image Capture tab showing all possible settings
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2.3. Setting up the capture software

For capturing images there are a lot of possibilities. On Windows you can use the free Live View with
Canon EOS cameras (fig. 2.8), but for Nikon you have to buy the software, but you can replace it with
digiCamControl (free).

BasiSetings DestratonFoléer | Flenvame  Downleadimspes Remoi snaaing L1 [+ |
Destnation Folder
s pePSICAL T | [oows

e i funcion 3 uses
] Remote snootng ] wonter Folssr
[ oustoms

Shecting Date Format YearMarih Day ~| Deimiter Undedine ~

YD |

Example: 1) ¢Usersiicroscops Pickures MICAM-Temp

Figure 2.8. The Live View window for Canon EOS cameras. At the bottom right the Preferences
window, to set the correct capture folder.

For the ToupCam cameras there is Toup View, This software has a lot of possibilities, but giving the
name in an easy way is not possible. Figure 2.9 show how to set the Quick Save button to save the
image to the MICAM-Temp folder.

® ToupView _ o
file Edt View Browse Setup Copture Image Process Layer Measurements Options Window Help
W B ® 0| B 28| Micometerum) M A [ 0% | | ko2

+1~-0O~0~0-@-~

P-NEA Q- - A R-|eB|WE]| T

Directory:

Base: [ €:WUsers Microscope PicturesIMICAM-Temp =]
Quick Record | Sub: None ~|
File Fle:

Name Formati  yyyymmdgHHMMSSsss |

G " ]

1. The above settings wil be applied to "Quick Save” menu and the corresponding button in
the toobar., When caling “Quick Save®, images will be saved quickly according to the above
settings in the specfied directory,

2. IfRGB48 is selected, the image will always be saved as a tif or png file because only tf and
png support RGE48.

o1 [ conat | [T

'@ Camera | s Folders | 9 Undo/Redo

‘E Measurement Sheet

) ToupView

Figure 2.9 Setup ToupView just as Capture software for MICAM.
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Voor USB cameras you can use the Built-in option of MICAM to Capture an image en send it straight
away to MICAM (fig. 2.10). Here the cheap Bresser MikrOkular is used.

Camera Camers Options  Settings _ WindowSize

Show MicamaL
Window

~Syster b - ' ] . .l:
MikiDkularL FFullHD [ i R

Optech+Bresser Camera

~
10X NA 0.95
v -
[~ Captur
To MicamAL (F1)
4| T
Snapshot (F2)
A
v
.
[+ it to Windowi

I~ Noise Reduction

£ and Frame Captur
Start

[
Figure 2.10. The Live view of Micam with a Direct Show camera.

Figure 2.11 shows the result after pressing F1. The image is now visible in the Main screen of
MICAM.

s Measurement Teols Cropping Exposure Camrection (key E)  Help

Optech+Bresser Camera
40X NA 0.95

Open and Save Image

- Captured Images from Camera

Set Current Image Width

Image Widt
as Capture Display Width
Capture: Width = 1600

 Calibration / Measurement

EC";*
arra
m
m
Lisk

Action:

Measure
0052686 | pm/pixel

‘Original Size = 1920 x 1080
‘Current Size = 1600 x 300
OptechsBresser Camera
Objectives

016X NA 0.32

(25X NA 0.65

@ 40X NA 0.95
O70XNA1.23

<

Figure 2.11. The captured image in MICAM.

On a Linux you need a separate program like GuvcView and pretend it is a DSLR.
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DarkTable

I only tested this with my Canon EOS 600D on Linux, but it should also work on Windows if you
don’t have the Canon software. DarkTable should work with other cameras as well.

The Live view is comparable with the ToupView software (fig. 2.12).

The default capture folder is folder ~/Pictures/Darktable/capture job.

darktable —HEL X

.v darktable tethering

camera control

Figure 2.12 The Live View window of DarkTable.

In Preferences = Import you can Change the Capture folder. In figure 2.13 this is set to
~/Pictures/Capture. You can also change the filename here.
The shortcut ‘key for Live View = ‘v’, for zoom it is ‘w’ and I programmed ‘c’ for Capture.

darktable preferences - . x

general session options

import
lighttable
darkroom SEQUENCE).S(FILE_EXTENSION)
secu

storage

miscellaneous

shortc

Lua options

Figure 2.13. Here you can change the folder for the capture.
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Entangle.

This program, as far as I know, only for Linux, is also comparable with ToupView (fig 2.14). On the
left side of the window you can change camera parameters. The most convenient Image Viewer
settings for proofed to be switched off all. The default capture folder for this program is
~/Pictures/Capture (fig. 2.15). It proofed to be a bit difficult to change that (documentation of Entangle
is very limited).

So in Micam you have to change the ‘MICAM-Temp’ folder to ‘Capture’.

Entangle Preferences

L
=
&
>

+*

Figure 2.14. The Entangle Live View Witt the Preferences window open.

Figure 2.1 5. The captured file in the default folder, with default name.
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2.4. Calibrating the system on Windows and Linux

To perform measurements you have to calibrate MICAM first.

In order to do that, you need an object under the microscope with some kind of calibrated scale on it (a
ruler for the 4 X and 10 X objectives maybe). When you go from one line to another on the ruler you
know that the distance will be 1 mm = 1000 um. For the objectives with higher magnification you
need a calibration slide. It is easy to find a company on the internet that sells those slides.

The calibration process itself is the same for all cameras and operating systems. Only the way how the
images are captured might differ.

On a Linux system all camera’s are considered to be a DSLR. This means that when you take a
picture, the photo will be stored on a specified location and MICAM must be instructed to look for a
new picture in that folder.

On a windows system you also can use that principle (treat all camaras as a DSLR), if you want, but if
you have a USB-camera with DirectShow drivers, you can access this camera without additional
software from MICAM.

2.3.1. Use of a USB camera

Set up the microscope with a calibration slide and make sure you can see the calibration slide in the
Live View. Make sure that in the case of a DSLR the folder where the capture should go is selected in
the preferences of the capture software. Open that folder and check that a photo will arrive in that
folder when you capture an image.

The open MICAM and make sure you selected the right camera and the objective setting in the main
window and that this corresponds with the setting on the microscope. So if you use a 40 X objective
make sure that in the panel on the left the 40 X objective is selected.

At the top left of the main window you have to click the large button with the camera and the text
‘Preview’ on a Linux system or when you use a DSLR on Windows. On Windows, using a USB
camera with Direct Show, you will see: ‘Show Preview Window’.

Camera Camera Options ~ Settings  WindowSize

Show Micam4L
Window

Snapshot (F2)

o
To MicamAL (F1)

[™ Fitto Window

I~ Moise Reduction

A1 and Frame Capture

Start

Figure 2.16. The Preview Window for a USB camera
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Now the main window will hide, so the Live View of the capture software will be visible, or the
Preview window pops up (figure 2.16) In the Menu option ‘Camera’ you can select the camera you
want to use. Normally there will be only one camera, but if you have more camera’s connected to your
computer you can select the on you want to use. On a laptop, the build-in camara probably will be
seen in the menu as well.

When you select 'Camera Options' in the menu bar, you will see extra options. Here you can set the
format of the live view and other settings of your camera.

Note! The possibilities depend on your camera, not on MICAM, so you have to find out yourself
what possibilities your camera has.

I also found out that my Tucsen camera always shows up in the list of cameras whether it is
connected or not. Probably this is an error in the drivers.

After selecting the camera you should see the live view from the camera (Fig. 2.17).

Press the ‘Measure’ button or ‘F1’°. The program switches back to the Main window and the captured
image is shown.

After calibration of the system you can start capturing images by just pressing the 'Snapshot' button (or
F2). The system will use the predefined names. The benefit of the snapshot is that you can take many
pictures, without bothering about names.

As the system has to be calibrated we show an example with a calibration slide first.
Figure 2.17 shows what you see in the preview window of MICAM. Figure 2.18 shows the Main
Window after clicking the ‘Measure’ button or pressing ‘F3°. The captions showing the objectives are

Italic, indicate the system is not calibrated. When they are bold face, the objective is calibrated (fig.
2.18).

- Preview Window

cttings  WindowSize

Show Micamal | Mo A R

Window

Susten
Camera not connected )

Hovex + ToupCam

60X

-

Capture
& '}

To Micam4L (F1)

Snapshot (F2)

L e —
e —
I Fitto Window . .
I~ Moise Reduction & v
&l and Frame Caplure
- )
’
R e e .

t

Start

-

»

Figure 2.17. The Preview window of MICAM showing a calibration slide



As you can see the image is shown in the original size, but you can easily fit the image to the window
with the Fit to Window checkbox.

Now click the 'Calibrate' button (see figure 2.18 to locate this button on the tool panel). In the image
you go to the start of the known distance. Press the left mouse button and move to the other end of the
known distance. Release the left mouse button

i, C\Users\Marien\Pictures\MICAM\Pond on Balloerveld near Assen #6.648 East, 53.018 North $2024-11-11\Unprocessed\20241112_131758-Leitz HM-LUX + TCAM 3-20 X-FromCamera.jpg

File Microscope and Camera Preferences IMeasurement Tools Cropping Exposure Correction (key E] Help
Microscope and Camera

Optech + Canon EOS 6001 T S et i e g O e ST o SNt g,
16X
oo
E Preview
’
e ————
D5LR Camera L] e
Reehisndsavsinad e e

of ol =

Captured Images fiom Camera

Last (g s;:nlil RFC 2]

St Current Image Width a
Capture Display Width

Capture: Original Size (G)

Set the size of the captured image here

1 o

léialibration button

Calibration / Measuremert

Init and
Show
Mess.

o

V\ i
1
Action:

Last Distance: 100 Y
0TI | pmfpixel

Set Image Width in pikels
Fit to Window (F) -
Original Sies = 20481536
Curent Size = 1016761
Leitz HM-LUX + TCAM 3

Objectives
O3.2x%
O10%
2%
@ 40X NA 0.65

Figure 2.18. The main window with the captured image

A small window pops up were you can enter this known distance (see figure 2.19).

In this image you can see the thin line between the two lines that are 200 um apart. So you have to
enter 200 in this pop-up window.

Now the 40 X objective is calibrated. You can see the caption of the 40X radio button is bold face
meaning the objective is calibrated. The other objectives now have a calculated calibration value,
indicated by captions that show a regular font.

After a calibration of an objective the program makes a guess about the calibration factor for the other
objectives in case they are not calibrated yet (I assume that when you calibrated the 10X objective, the
40X objective produces an image almost 4 times as large). I found out that measurements on the other
objectives will be rather good without calibrating each objective but it is better to calibrate all
objectives. The program will warn you when you use a calculated calibration.

Chapter 5 gives a more detailed description of the preview window and its use.
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Figure 2.19. Calibrating the system

2.3.2. Use of a DSLR camera

The calibration process for a DSLR is almost the same as for a USB camera.

Dptooh = Canon E0S 600 e T e
16X

The first thing you have to do is set the MICAM-Temp folder of your Live View program to the same
folder as you have chosen in MICAM. In figure 2.20 you see how I did it for my system with the
Canon EOS 600D. I also instructed Live View to download the images from the camera without

leaving a copy in the camera memory (in the tab Basic Settings).
In digiCamControl it is a little different, but the principle is the same.
Preferences

Basic Settings

File Mame DownloadImages Remote Shooting L 1

Destination Folder

|D:\Mic:rosc:ope\.-ﬂ\fbeeldingeml'uHCAr-d—Temp | Browse. .

Asubfolder into which the image will be saved will automatically be created in this folder.
Create subfolder next time this function is used.

Download Images [] remote Shooting [] Monitor Folder
Shooting Date ~ Customize...
Shooting Date Format | Year Month Day  ~ | Delimiter |Underline w

OYY-MW-DD ~

Example: [ D-Microscope\afbeeldingenMICAM-Temp

“(3 2020 05 27

About... 0K Cancel

F

Figure 2.20. The Preferences window of the Canon EOS Camera to set up the Destination Folder
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In MICAM you have to setup the same folder in the Preferences window (see figure 2.21).

Once this is done, MICAM will monitor the MICAM-Temp Folder during Preview. When you take a
snapshot with your camera, the image will be stored in the MICAM-Temp Folder and MICAM will
get the image from that location.

Preferences

Image Capture Microscope and Camera  Measuring and Tools  Labels  Miscellaneous

Microscope and Camera System
MC-System Objectives
MC-system: Optech + Canon EOS 600D Objectives (dick objective to set as default)

Leitz HM-LLX + TCAM 3
Optech + Canon EQS 6000 f 25X
- t

4 3

Camera is DSLR
Default Objective: 16 X

Add MC-system Add Objective
Delete MC-system Delete Objective
Edit MC-system Name Rename Selected Objective
MICAM T
Cx 'I,USEI'S'IMBFiEH'IPiEUJFES'IMIC."—\M-TEmD‘) | Change MICAM Temp Folder
o

Figure 2.21. The MICAM-Temp Folder setup at the bottom left.

MICAM will be minimized during Preview, so the Live View windows are visible And you can focus
on the object you are interested in (figure 2.14). When you have two screens, you can move the Live
View controls to the other screen. In that case you don’t have to click on the preview button.

When all is set-up well you can press the shutter button in the Live View program and the photo will
appear in the measurement window. If the image is to large you can Set Image Size to Fit to Window
(or just press 'F' on the keyboard). Now you proceed in the same way as described for the USB
camera.

When you switch over to Preview mode after processing, the file in the MICAM-Temp Folder will
either be deleted, or will be moved to the ‘Unprocessed’ sub folder of your current Photo folder. If for
some reason you want to start editing the original Image, it is easy to find it in the ‘Unprocessed’
folder.

Most DSLR cameras deliver over 18 megapixel images. This is much larger than the computer screen
size. In most situations, initially you want to see the whole image. You can instruct MICAM to show
the image from the camera resized, so it fits the window. The first time you capture an image from the
camera you have to resize the image with the Set Image Size drop down list. Then click the Set
Current Image Width as Capture Display Width button. Now all subsequent images will be shown
with this size (see Figure 2.18).

Note. Just below the Preview button you see a small grey circle. This circle is green when MICAM is
monitoring the MICAM-Temp folder. When the circle is grey, you can start the monitoring process by
pressing the Preview button.

This is all you need to know for capturing images with MICAM. More advanced possibilities will be
explained in the next sections of this help file.

MICAM was tested on Zorin Linux 18.1 with Entangle and Darktable.
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3. The Preview Window for a USB-camera

For a DSLR the preview is determined by the preview that you got from the manufacturer of your
software like LiveView for the Canon EOS cameras.
For USB Cameras a dedicated preview window is available (fig. 3.1).

. Preview Window

Camers Camers Options  Settings  WindowSize

Show Micam4L
Window

Syste
Camera not connected
Novex + ToupCam

BOX

~Captur

To Micam4L (F1)

Snapshot (F2)

i

™ Fit to Window

I~ Maise Reduction

441 and Frame Captur
Start

[ 4

Figure 3.1. The Preview Window.

3.1. The Menu Bar

Only a few items are available here.

3.1.1. Camera

As pointed out in chapter 2.3.1 you have to select your camera using menu item Device. Here you also
can Disconnect Camera. If you have several cameras then selecting another camera will disconnect
the current one.

3.1.2. Camera Options

Select the right video size, colour space, exposure time, etc. with Camera Options.
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3.1.3. Settings

General settings (Fig. 3.2)

There are only a few options here:

Set AVI file number.

Select a number or reset to 0 (zero).

Enable sound on Snapshot and To Clipboard action

When you take a snapshot of the preview window you can hear a camera sound. It is disabled by
default. Note: the name of the sound-file used is Camera_Shutter.wav. If you want to use your own
WAV-file then you have to rename it.

Show Panel on Right-hand side

If you prefer to have the panel on the right-hand side you can change that here.

Hide Form on Capture

When checked, the form will hide on capture, so the main window will be visible to do the
measurements. This is useful when you have a single monitor as on a laptop.

When you have two monitors you can have the live view on one monitor and the main form on the
other. Then hiding is not necessary.

AV File Number

<Mumber > |0 [~ Reset <Mumber > to 0 (zero)

Example flename: Video_00000.avi

[~ Enable sound on Snapshat and TeClipboard action

[~ Show Panel on Righthand side

[~ Hide Form on Capture

Cancel

Figure 3.2. The General Settings tab.
3.1.4 WindowsSize

Maximize

When you want to see the live image as large as possible you can hide the panels. This is useful when
you give a presentation for an audience and want to have the largest display possible.

When you select 'WindowSize' again you see 'Restore Size' to get back to the original format.

You still can take snapshots and send images to the measurement screen by using the Function keys
(F1 or F2).
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3.2 The Tool Panel

This panel only contains a few buttons:

Show Measurement Window
This brings you back to the Main Window

System
Shows info about the selected camera, MC-system and objective.

To MICAMA4L (F1)
Store the image in the Unprocessed subfolder of the current Photo folder and also transfer it to the
Main Window. The program automatically switches back to the main window.

Snapshot (F2)
Take a snapshot and store the image in the Default Image Folder.

Fit to Window
If the resolution of the camera is larger than that of you monitor you can fit the video size to the size of
the window to see everything. For focussing purposes it might be better to switc Fit to Window off.

Noise Reduction

A simple but very effective noise reduction feature is to average several images. When you enable this
option you can set the number of images that will be averaged. The program then will take that many
images when you take a snapshot, copy the image to the clipboard or to the main window.

AVI and Frame Capture
A new window will open and allows you to make settings and capture an AVI or capture frames with a
selected interval and create time-lapse AVI-movies.

3.2.1. AVI and Frame Capture

When you click the Start button the AVI Settings window will open. This only functions when you
have a live video stream on screen. You can select Normal Video (Fig. 3.4) or Time Lapse Video (Fig.
3.5).

& AVI -Capture Settings

Mormal Video  Time Lapse

Mo Compression “

15 = o i i Open compressor dialog (when available)

[ ] on-the-fly Compression
Time limit in seconds

Video Size

540 x 430 ~

AVI Directory
| : M-PCWideo's\MICAM Videos

Filename
|2020-05-29_00000. avi | Start Capturing Cancel

Figure 3.4. Settings for Normal Video AVI
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Normal Video

For a normal video you can select the amount of frames per second and a time limit. Although you can
always stop recording once you started the capturing. As videos will get very huge when you don’t
apply compression you can select a suitable compressor from the drop-down list. On slow computers it
is maybe better not to use on-the-fly compression as the computer might not be fast enough.

The captured frames will be stored in a subfolder (Temp) of the AVI Folder and after capturing all the
frames the compressed video will be generated.

Another way to reduce the size of the AVI-movie is to reduce the video size.

You can use the captured frames in the Temp subfolder also to do some stacking if you scanned the
object during capturing. Be aware that the temp folder will be cleaned up if you capture another video.

4. AN -Capture Settings

Mormal Videa Time Lapse

Mo Compression w

Capture interval
|[:|.33 v| |secu:unu:|s w

Open compressor dialog (when available)

Total number of frames to capture
I:‘ Dﬂ-ﬂTE-ﬂ}' Compression

Playbadk
Video Size

15 | Frames per Second
640 x 480 e

AVT Directory
| : LIEN-PC\Video's\MICAM Videos

Filename
|2020-05-28_00000. avi | Start Capturing Cancel

Figure 3.5. Settings for Time Lapse Video AVI

Time-Lapse Video

For a time lapse video you need to make other settings (see Fig. 3.3). First you have to set the capture
interval. Then enter the total number of frames you want to capture. Finally select the playback frame
rate. All other settings are the same as for normal video.
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3.3 Final remarks

An other method of opening image from a camera

MICAM has the option to open an image from a folder that differs from the Photo folder. This can be
useful if you can access the camera memory via USB. In that situation the camera memory more or
less behaves like a USB-stick.

So in MICAM you can open the images from your camera, while the processed images will be saved
in the Photo folder.

To open a folder that is different from the Photo folder is possible by holding down the CTRL-key
while clicking the Open Image button (CTRL + O key). Initially the folder might be identical to the
Photo folder, but after moving to the camera memory folder and opening an image, MICAM will
remember the last used location and the next time you press CTRL-O the camera memory will be
opened directly. Instead of using the Open button, it is possible to drag an image to the MICAM-
window. This is especially useful if you have two monitors.

Further remarks.

At the top left of the Main Window you see the MC-system and the selected objective that will be used
when you take an image (fig. 3.6). This is useful in case have opened an image that was taken with
another MC-system or objective. In case you have an image from unknown source, but with a scale
bar, you can use ‘Change Photo Source’ to select ‘Unknown’ and calibrate, using the scalebar.

When by accident the wrong settings were selected when saving a photo, you can also correct that by
selecting the proper microscope and magnification and save the photo again.

,f-s.; CAlsers\Marien\PicturesiM ,f-z.; CAUsers\Marien\PicturesiMIg
File Change Photo Source Pr File Change Photo Source  Pre
Microscope and Camera Microscope and Camera
Show
FPreview Preview m
Window
Optech + Canon 600D MHovex + ToupCam
40 MA 0.95 (1
O &

Figure 3.6. The selected MC-system and default objective. Left for a DSLR, right for a USB-
camera, also showing the name of the MC-sytem and used objective.

The default objective is probably used in almost all cases. If you selected the non-default objective it is
easy to forget you used a non-default objective in MICAM, but on the microscope you selected the
default objective. MICAM will warn you that a non-default objective is selected by a red bar above the
Objectives box. This bar is absent when you selected the default one (fig. 3.7).

Zeizz + Canon EOQS 600D Zeizz + Canon EOS 600D
Objectives Objectives
(16 % (16 %
29X 25X
® 40X O 40 %
O 70X O 70%

Figure 3.7. The selected objective is the default (40X) or the non-default (25X).
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MICAM stores the used objective in the images in the folder ‘Unprocessed’.

So make sure the selected objective in MICAM and on the microscope are the same before you
take a picture. When you later on want to process an unprocessed image you know what
objective was used!

When the amount of objectives is very large, the layout with radio buttons is changed to a drop down
menu (fig. 3.8).

Objectives
Calibrated

|hnnn>< "

Figure 3.8. The objectives are selected in a drop down box.

Additional information about the selected MC-system

MICAM tries to select the proper MC-system for an uncalibrated image, based on the width (in pixels)
of that image. When you have many MC-systems in your list of systems (see Preferences >
Microscope and Camera) The list might contain several systems that use the same camera and
CaptureWidth. MICAM scans the list with systems and selects the first one it encounters. When more
than one system shares this CaptureWidth, this will be indicated by showing the name of the system in
red (fig 3.9).

If MICAM constantly selects the wrong system, you can solve this by shifting the system you want to
use, up in the list in Preferences 2 Microscope and Camera.

Current Size = 1500x933
Optech + Canon 600D

Objectives Optech + Canon 600D
() 16% NA 0.45 Optech 85X EOS 600D

() 25% NA 0.65 ]
Fig;tre 3.9. The two applicable MC-systems in MICAM.

MICAM can also be used to preform measurements on SEM-photographs. Many times the
magnification used for a particular photographs is not in the list with magnifications. So the image has
to be calibrated, but when you try to recalibrate an already calibrated objective, MICAM warns you
for changing the existing calibration. This can be annoying.

The trick is to use a special ‘objective’ with the name ??2. This ‘objective’ can be recalibrated without
questions asked (fig. 3.10).

SEM

Objectives

® 777

(1000 X
(1200 X
(O 2000 X
() 2500 X

Figure 3.10. The easy to recalibrate ‘objective’ 22?.
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4. The main operations

The main operations of MICAM, after retrieving images from a camera, are:

1. Set the right size and orientation of the image.
2. Process the image.
3. Save the image to from the hard disk

It is also possible to open an image from your hard disk to do the processing. If this image was
processed by MICAM before, the earlier used calibration information will be used. You can send the
MICAM images by mail to someone else. If he or she opens this image in MICAM, the calibration
information will be available on that computer as well.

The main operations will be described in this chapter.

4.1. The main operations in detail

MICAM image processing has to be applied in a certain order. General rule:
First set the size of the image and adjust colours (Exposure Correction), then perform the
measurements and finally save the image.

1. Select the final size and orientation of the image first. This is the size and orientation that will
be used to store the image. Due to the way MICAM is constructed all information you placed
on the image will be gone when you resize an image afterwards. This means you have to do
the cropping, resizing and rotation first. Then apply the Exposure Correction, although you
can apply resizing and exposure correction in the reversed order.

To Undo changes in this stage use CTRL-U.

2. Now you can apply additional processing of the image. This means:
Calibrate the image when not done automatically.
Perform measurements.
Add a scale.
Place three different kinds of labels on the image.
Measure the length and arc of a special kind of algae called Closterium.
Insert an arrow or place dots in the image.
Draw a circle or oval on the image
Save measurements to an Excel file.
i. Undo or redo each action with CTRL-Z or CTRL-Y.
3. Save the final result to your hard disk.

@ oo o o

The details of those processes will be discussed below.

4.1.1 Cropping an image

The menu item Cropping allows you to crop a part of the image (see figure 41). The options you have
are discussed below.

Select Crop Area

Sometimes you are interested in a smaller part of a large image, but you want to have a specific width
to height ratio (for placing several images in a grid on a website for example). With Select Crop Area
(pixels) you can select several area widths in pixels (640, 800, 1024 etc.). Select Crop Area (units) if
the area has to be the same amount of um, mm or mils wide.
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N.B. in Preferences 2 Miscellaneous you can switch between setting the Width to a certain value or
the Height of a certain value, depending on your purpose you can select the best method. Even more
convenient is the use of

Cropping Exposure Correction (key E)  Help

Undo Crop Area and Exposure Correction Ctrl+U
Select Free Crop Area A
Select Crop Area (pixels) >
Select Crop Area 240px M
Select Crop Area (prm) >
Select Crop Area 20 pm M
Toggle Crop Area Label Color K

Set Selection Format  3:2 |
+~*  Set Selection Format 4:3 |

Set Selection Format  16:9

Set Selection Format  1:1

Figure 4.1. The Cropping menu

When you select this option a rectangle will appear with near the centre a label displaying the size of
the area covered by the rectangle. When you move the mouse (don’t press any mouse button!) you
see the selection rectangle following your mouse movements. When the selection area is on the right
spot, press the left mouse button and the selection will be cut out with the selected width to height
ratio in Set Selection Format. If the selected area is too small or too large, you can use the mouse
wheel to increase or decrease the size of the area before clicking the left mouse button.

Note, when you have a large image, but you decided to fit the image to the window, the selected area
may look rather small. This is because the selected area refers to the real image and not to the size
displayed on screen.

The cropping operation can be undone with CTRL-U.

When during the selection process you decide NOT to cut a selection you can press the RIGHT mouse
button or the Escape key to quit the selection process.

By default the selection area is in ‘landscape’ format (width larger than height). pressing the Q-key
will change this to “portrait’ format.

To select a cropping area it is much easier to right-click on the image. In the pop-up window (see
figure 4.2) you can select the appropriate size. Sometimes it is necessary to select a ‘portrait’ shaped
part from a ‘landscape’ oriented image. In the right-click pop-up window select the item at the bottom
to get largest portrait oriented part of the image.

If you need a cropping window with sizes in predefined units, hold down the ALT-key together with a
right mouse click.

An even simpler method is to press the N-key, to create a cropping area of 240 pixels. Use the mouse
wheel to increase or decrease the size of the cropping area. With the M-key an area with a size of 20
um (or mm of mil) can be selected. The mouse wheel will allow you to increase or decrease the size of
this area in 5 um (mm of mil) steps.

The label in the centre of the selected area is Black by default. When the background of your image is
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very dark, this text will be difficult to read. You can change the colour to White by pressing the K-key.
Pressing this key again changes the colour to Black again.

Set Selection Format
When you select a part of the image (for cropping) MICAM will select a part of the image with a
predefined width to height ration. Ratio 3:2, 4:3, 16:9 and 1:1 are predefined.

Clear C
Select Free Area A

Width in pixels = 240
Width in pixels = 320
Width in pixels = 480
| Width in pixels = 600
Width in pixels = 640
Width in pixels = 800
Width in pixels = 960
Width in pixels = 1024
Width in pixels = 1280
Width in pixels = 1600
Width in pixels = 2048
Width in pixels = 2240
Width in pixels = 2560
Width in pixels = 2800
Width in pixels = 3200
Width in pixels = 3648
Image Width in pixels = 1319

Figure 4.2. The right-click pop-up menu

Select Free Area

When the available options are not sufficient, you can select the size and Width to Height ratio
yourself with Select Free Crop Area (Key A). A ‘dragging’ cursor will appear if you press the A key.
Press the left mouse button to select the upper left corner of the selected area, then (with the left mouse
button pressed) move to lower right corner of your selected area. Now release the mouse button. The
four sides of the rectangle can be moved with the mouse. Placing the mouse on a corner, two sides can
be changed together. When the square fits nicely around the part of the image you are interested in,
you can click the image while you press the CTRL key. The result will be an image containing the
selected area. The size of the box in pixels and in um will show up inside the square. The arrow keys,
together with the ALT-key, allow you to set the size of the square in multiples of 10 um (or mm or
mils).

The label in the centre of the selected area is Black by default. When the background of your image is
very dark, this text will be difficult to read. You can change the colour to White by pressing the K-key.
Pressing this key again changes the colour to Black again.

4.1.2 Rotate an image

The image can be rotated over an angle of 90 degrees left with the rotate function in the Tools Menu
item (or use the L-key). The 90 degrees right rotation can be done with the R-key.
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4.1.3 Exposure Correction

When you select this menu item a new window pops up, were you can correct the gamma, brightness,
contrast or saturation of the image. Also some colour corrections can be made. If the original image
needs some corrections you can do that in this window (Figure 4.3).

MICAM Exposure Correction

Gamma Red
() 0
Green
Brightness .
0
Blue
Contrast .

Saturation
(L) show Overexposure Store Recal Reset  Cancel oK
= r
MICAM Exposure Correction - X
Gamma Red
: o
Green
Brightness .
255 .
| — Blue
Contrast 0
0 -
Saturation
255
Show Overexposure Store Recall Reset Cancel OK

Figure 4.3. The Exposure Correction (or colour correction) form on Windows (top) and Linux.

If you want to make sure there are no large white overexposed areas in the image you can check the
Show Overexposure box.

In order to process several images in the same way you can Store the corrections before you press OK.
After opening another image you can apply the same changes by pressing Recall.
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The keyboard shortcut for this window is the E-key.

4.2. Image tools

Once the image has the correct size and colours, measurements can be done, arrows and labels can be
placed and the most important part of all, a scale can be placed on the image.

Many options for the processing tools can be set in Preferences = Measuring and Tools (Figure 4.4).
This menu more easily can be opened directly from the keyboard with the T-key.

4.2.1 Placing a scale

Placing a scale in the image is the most important processing task. Figure 3.3 shows how you can
select the colour and height of this scale in Preferences > Measuring and Tools. The height can be
set in a certain amount of pixels or as a percentage of the height. The last option can be used when
images with different size are handled, but in a publication they will be printed with the same size.
Now the scales will have (more or less) the same height in all images. If you only want to show a scale
bar in the image you can deselect the option Show Scale Text. When scale Type 2 is selected, you can
select the division interval that suits you best. Finally you can select the initial placement of the scale.

The scale and text colour will always be the same. For a scale you can select only Black or White.
Note that the colour selected in the Scale Colour box will override the colour selected in the Scale and
Measurement Font box!

If Transparent Scale is selected, only the scale itself is visible, but sometimes it is more convenient to
show the scale in a box of the opposite colour by deselecting this item.

Note: directly after the placement of the scale you can invert the colour from black to white by
pressing the ‘K’on the keyboard. pressing this key again, it will change the colour from white to black.

Directly after placement of the scale you can place the mouse cursor on the scale and toggle the Scale
Text with the right mouse key.

With the mouse on the label, you can move the scale to any position moving the mouse with the left
mouse button pressed. A green light will show when you are near the centre of the image. When you
release the mouse button in this situation, the scale will be placed exactly in the centre. Also the
amount of pixels from the left margin and above the bottom margin will be shown, enabling precise
positioning of the scale when necessary.

The scale initially will be placed on a predefined Margin from the bottom of the image. Dragging the
scale below this margin is not possible, but by pressing CTRL you can override this behaviour.
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Preferences

Image Capture Microscope and Camera Measuring and Tools  Labels Miscellaneous

Scale Measurement, Arrow, Oval and Circle
l:] Scale Margin and Height in promil [ 0.1 %) instead of pixels Line Width 4 =
Scale Color

Scale Height in pixels 6 O Black . Line Color | B clRed e

g (O wlm ]
Scale Margin in pixels 20 - Units | H0 e
@ show Scale Text @ ~dd unit in measurement
20 im HTransparent scale Unit Text Background Color
O scaleType 1 Scale 2 divisions [ chwhite w
20 pm Aut
O sealeype2 0 @ Unit Text Background Transparent
Scale position o Length arrow head in

—— pixels. 0is autosize

H Fill arrow head

() Bottom-Left @ Bottom-Center () Bottom-Right

Scale and Measurement Font

Text Height in pixels

Scaleent Height 29 Example 50 um 40X

Measurement Text Height 20

[= 703t of Scale Text Height) Change Text Height : Select Scale Font, Style and Color

Load Settings Save Settings Cancel

Figure 4.4. The Measuring and Tools tab in Preferences

Scale length can be selected from the Measurement window (Figure 4.5). Or use the accompanying
Number Keys (number keys 1 to 7).

The lines for Measurement, Arrows, Ovals and Circles are drawn with a width of 3 pixels in the
colour Maroon. The text labels of Measurement lines Arrows and Circles have a green font. The
selected background is white, but invisible because the background is transparent (see figure 3.3).

There are two options for drawing arrows. You can select the size of the arrow head in pixels, but can
allow MICAM to choose a size, depending on the length of the tail of the arrow by entering a 0 for the
size of this arrow head. Another option is to choose between a filled or open arrow head.

By default all the changes you made are saved when you close the Preferences window. But you can
save the current settings for the Measuring and Tools tab in a file, so you can use them again in a later
project. At the bottom of the window you can select Save Settings to save the current settings, or Load
Settings to reopen previously saved settings.

The labels of Measurement, Arrows and Circles can be edited right after placement by clicking them
with the right mouse button. For long texts you can choose to wrap the text to occupy several shorter
lines.
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Figure 4.5. The Measurement menu item

Pressing the C-Key will remove all processing that has been done after selecting the size, orientation
and exposure correction will be wiped out. So use this key with care.

It is better to use CTRL-Z to undo the last action in most cases. CTRL-Z can be applied 16 times when
necessary.

4.2.2 Perform calibration and measurements, place arrows, circles etc.

Measurement lines, arrows, ovals and circles are drawn with a predefined Width and Colour, so you
can have different line widths and colours for the scale and the measurement lines..

Select a convenient Font in the 'Scale and Measurement Font' box on the Measuring and Tools tab
in Preferences. Use the Up-Down buttons to increase or decrease the font size (actually the height of
the font. With the Font Select dialog you can select a Font (name), Style and Colour.

Every line or arrow has a label. This label can have a coloured background (so it stands out) or be
transparent.
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The Tools Panel

Several tools can be selected from the Tool Panel (see fig. 4.6). The different tools allow you to show
measurements, labels and a scale (fig. 4.7)

Calibrate

Perform Measurement

Cali#®ation / MeMsurement

Illllll@lllllh \ ﬂ aif}——————  (losteriometer
Z Gl 23pm| | & Clm

ar'r'upné" ' " Init and
1\7\ - O Show | efl——— Show the Measurement List

Baks.
1 | Lis

\ R Draw Oval or Circle

Draw Arrow or Dot

Figure 4.6. The processing tools

o V311 ctmesMiciasiei
e Preesmnces juaneran: Took ey £ i

Made with MICAM © Marien van Westen

40X NA 0.95 Micrasterias truncata ﬂ

Figure 4.7. A demonstration of some of the capabilities of MICAM

Calibrate

When this option is selected you can calibrate the current objective for the current selected MC-system
as was discussed in Chapter 2.1.

The names in the objectives box are italic when they are not calibrated and bold face when they are
calibrated. Once you have calibrated your system it is not necessary to do the calibration again,
although it is good to check once a year if the calibration value is still correct.

During calibration MICAM stores the size of the image that is used for the calibration. Every new
image (with the same size) is assumed to come from that camera and hence the stored calibration
value will be used again.
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The calibration values will be stored as the amount of pm per pixel in the MICAM-cal.ini file. In the
preferences you can select the units you want to use for displaying the results of measurements. There
are three options: micrometre (um), millimetre (mm) or mil (I mil = 0.001 inch=25.4 pm).

Measurement

To perform a measurement you move the mouse to the place where you want to starting measuring.
Press the left mouse button and with the mouse button pressed go to the stop point.

A line will be drawn and the length (in pm, mm or mil) will appear at the end of the line. This distance
will also be displayed in the Action field. If you selected to display the units (in Preferences >
Measuring and Tools) they will be displayed as well (Figure 4.8).

C:\Users\Marien'\Pictures\2015-09-07_0001_40X..jpg
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Original Size = 12801959
Current Size = 10164760
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Figure 4.8. Three measurements of a cell of Micrasterias crux-melitensis

When necessary you can change the label at the end of the line by pressing the right mouse button.
Notice that this can be don only direct after performing the measurement. For now it is not possible to
change the label in a later state.

In a publication you might want to present straight lines if you move horizontally or vertically. It is
difficult to do that by hand, but there is a trick to make a straight line:

Try to draw a measurement line as horizontal (or vertical) as possible. Then hold down the CTRL-key
and move the mouse a little bit. The line will become perfectly straight now.

Measuring a cell as is done in fig. 4.8 gives a somewhat cluttered impression. You can solve this by
leaving out the measurements and insert a scale bar, but finding the dimensions of the cell will be
more cumbersome. A better solution is shown in figure 4.9.
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Figure 4.9. Select labelled measurements. Gives all information without lines

Press the Measure button until the L is visible (see fig. 4.9 left). Now perform the three measurements
in the order Length, Breadth, Isthmus and the label with information will appear at the bottom left.
The original measurement lines will disappear. Now you can now move the label to another place
(fig. 4.9 right).

By pressing K you can change the font colour from black to white (convenient with a dark
background). Pressing K again will switch back to a black font.

Settings for the Labelled Measurements option can be made in Preferences >Labels (fig. 4.10).

Infolabel
Initial Label Position = Bottom Left
Drag Label to set a new Default Position Item 1 Length:
ltem 2 Breadth:
g Fontsize H Show Ratio ltem1 / Iltem 2. Indic | ltem 3 Isthmus:

Load Settings Save Settings oK

Figure 4.10. Change the settings for the Info Label at the bottom of the Labels Tab.

A

The Info Label will be placed at the bottom left, but after placement can be moved to any desired
position. All next placements of the Info Label will be placed at that position. The font size can be
selected and also the preferred name of the consecutive items. The size ratio of Item1 and Item2 can be
selected and will be displayed in the label. Note that ratio will be indicated as the first character of
Item1 (L) followed by a slash /°, followed by de first character of Item?2 (B) followed by *:’.

When you want to perform only one or two measurement, press button B to show the label.
Finally you can edit the label by right-clicking on it.
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Note that the Newline is symbolized as ##, so when you want to change the layout you can do that
here as well.

Arrow or Dot

When you have selected (clicked) this button, you can cycle through the options of this button by
additional clicks. Initially it shows the options to draw an Arrow, as is shown in figure 3.5. Click this
button to use the Arrow px option. This operates in a similar way as the Measurement tool: Place the
cursor on the spot where the arrowhead has to appear and move to the place where you want to have
your caption. By default the arrows are numbered starting with number 1 then 2 etc. But when you
right-click this caption you can alter the text as is done in figure 4.7 and 4.11. Note that it is only
possible to change this caption direct after placement! The position of the arrow head (in pixels) will
be stored. Clicking the button again you go to the Arrow um mode. The operation is the same as the
previous mod, except that now the arrow head position in wum (or mm, or mils) will be stored. The next
possibility is the Dot px mode. A small dot will be displayed and the position of the mouse (in pixels)
relative to the upper left corner will be stored. A number will be shown as a label as well. Another
click is the Dot um mode, but now the distance to the top left corner in um will be stored. How useful
that is will be explained later in this paragraph.

When you click the Arrow/ Dot button again you will go to the initial position and the counter will be
reset to 1.
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Oval and circle

When you click this button to select it you go to the Circle drawing state. This allows you to draw a
circle. The centre of the circle will be where you start dragging with the mouse. When you release the
left mouse button the final circle will be drawn and the diameter of the circle in the chosen units will
be displayed in the centre of this circle. If you want to dispose of this information, right-click this label
and delete all text in the window that pops up.

Pressing the button again leads to the Oval drawing state. An oval will be drawn between the starting
point and the point where you released the left mouse button. With this oval you can show an
interesting area on the image.

When it doesn’t work as expected the first time, you can erase the circle or oval with CTRL-Z.
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Closteriometry

This function was implemented to measure the arc of the desmid species Closterium, but it can also be
used to perform measurements on circular objects. You measure the arc in a few steps:

1. Select the Closteriometry button.

2. Measure the length and width of the cell (fig. 4.11a). The dimensions, the L/B ratio, the curvature
(in degrees) and the radius of the circle will be shown (fig. 4.11b).
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Figure 4.11. A demonstration of the measurement of the curvature of a Closterium
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Initialize and show measurement list

This button initializes a table that will be shown on the right hand side of the MICAM window (fig.
4.12). Before you start select the right number of columns.

If you want to perform only length measurements, select one column. This way every measurement
will have its own line in the table. If you want to measure length and breadth of several objects then it
is more convenient to select two columns. When you measure length fist and then breadth you can
create a table with in column 1 the length and column 2 the breath (Figure 4.12a). Note that in the
image not the measured length will be shown, but the number in the table. When you save the image
after the measurements, you have a table that corresponds with the cells in the image.

It is possible to edit the values in the list by selecting a cell. By selecting the caption of a column, you
can edit those values as well. In figure 4.12 you can see the column captions are chosen as L and B.
The first thee rows in the measurements list are the length and breath of the cells indicated with 1, 2
and 3.

Micrasecpe and Camera
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Figure 4.12. A demonstration of the use of a measurement list

When you draw an arrow now the starting point of the arrow (the tip) will be entered in the table
(measurement 4 and 5). By default the numbers will be the amount of pixels in X and Y direction
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relative to the upper left corner (Figure 4.12). But you can change this to um by clicking the arrow
button again. See measurements 6 and 7 for this effect. Measurement 8 shows the position in pixels of
dot 8 at the top left. Finally for measurement 9 the position of dots in pm was selected. Not that to
make the dots clearly visible a line width of 7 pixels was selected in Preferences = Measuring and
Tools.

You can add an extra column for your own Comments. When you give this column a heading with the
name ‘CMT’ (case insensitive), this column will be skipped when entering measurements, but you can
add your own comments in this column (see fig. 4.12b)

When you perform a measurement on a Closterium you need at least 3 columns. The first entry will be
the length, the second the radius (in the used units) and the third the curvature in degrees. When you
start with the measurement of the breadth of the cell and then perform the closteriometry, you need 4
columns (Figure 4.13). This way you can make a table with all important values of that cell (breadth
(col 1), length (col 2), curvature (col 3) and radius (col 4)). When you load a new image, the list is not
cleared, so you can collect measurements of many different photographs in one table

Finally you can save the table in Excel format for further processing.

On the Measurement List Button on the main screen a red light will appear to indicate that the
measurement list is being populated. You can hide the measurement list if you want (Hide List
Window), but the red warns you it is still active. You can interrupt the process of adding data with
Close List Window. The red light will go out. Later on you can resume the process by clicking the Init
and Show Measurement List button.

You can start a new list by clearing the list (Clear List) or changing the number of columns of the list
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Figure 4.13. A demonstration of the use of a measurement list in measuring two Closterium cells
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4.2.3 Placing Labels

You can place several labels in the image. The Info Label is covered earlier and is used with
measurements. The other labels are called Label, Copyright Label and Objective label.

The latter two contain the predefined text (see fig. 4.14), but as you can always change the content of a
label directly after placement by placing the mouse cursor on the label and pressing the right mouse
key. So you have in practice three different kind of labels with a different font at your disposal. You
can enter a longer text when entering the Label text and it will wrap after a predefined amount of
characters (see Preferences 2 Labels. See figure 4.11 for a demonstration of this feature. In that
example the captions of the arrows are altered directly after placement. You can even copy past text
from another source in the editing window of a label. By default only the Label text will be wrapped,
but if you right click another label direct after placement, you can wrap those texts as well.

Labels can be placed by selecting the item in the Tools menu item (figure 4.16) or use the shortcuts:
CTRL-L for Label, CTRL-M for Objective Label and CTRL-R for Copyright Label. Initially the
labels will be placed at the bottom left, as given in the Preferences, but direct after placement you can
drag them (left mouse button) to any location you want. This will be the default position until you drag
the label to another position. This operates in the same way as with the scale, including the centred
placement. Figure 4.15 shows an example of the placement of the labels. For precise placement an
indication of the position (distance from the left side and bottom the image) of the labels will be
shown during dragging.
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Figure 4.14. The Label tab
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Figure 4.16. The Tools menu

46



Cleaning up the image
When the image becomes to cluttered, there are several ways to clean up the image.

With CTRL-Z you can undo the last action (use Redo, CTRL-Y to apply the last action again). You
can apply CTRL-Z 16 times at most, so you can go back several steps when necessary.

If you want to clear the whole image, use the C key.
If you want to undo Exposure correction and cropping, use CTRL-U.
As a last resort you can reopen the original image (see chapter 3.3).

Showing the data stored inside an image

MICAM stores a lot of information inside the images. you can make this information visible with the
Y on the keyboard. Be aware that if you process your images with other image processing tools this
information might get lost. In Irfanview for instance you have to select ‘Keep original JPG-Comment’
when saving images as JPG.

File Microscope and Camera  Preferences  Measure

Open (from Photo Folder) ]
Open (from Selected Folder) Ctrl+ 0

Save (in Photo Folder) 5
Save (in Selected Folder) Ctrl+5
Save (in Alternative Folder) Alt+5
Save Image With Options W
Exit

Captured Images from Camera

Figure 4.17. The File Menu item

4.3. Saving and opening image files

A apart from the image processing tools, one of the most often used elements of MICAM is the saving
and opening of image files. As there are many options and ways to open image files, a thorough
explanation of the purpose of the options will be given here. The first point to start is the File menu
item (see figure 4.17).

The main purpose of MICAM is to get images from the camera and store them after processing on
your hard disk. As stated earlier in MICAM you can choose from four different file formats to save
the image:

BMP uses no compression and has no losses, but the file size is rather big.

PNG uses some compression but has no losses, so the files will be a bit smaller.

JPG uses compression, but is in principle not lossless. This gives the smallest images. MICAM uses a
compression factor with as less loss as possible.

TIF (or TIFF) is also a lossless format.

MICAM uses the so called Photo folder for that. Open and Save to that Folder can be done with the
Open (from Photo Folder) item and the Save (in Photo Folder) item. This folder can be chosen in the

Preferences menu item. Shortcuts are keys O and S. As those functions are used so often, you can also
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find a quick access button for those functions on the tool panel (figure 4.18). During your work you
can easily get access to earlier stored images to do an additional measurement, do some colour
enhancement, or insert as scale. MICAM stores the calibration information inside the image. When
you open an image later on, MICAM recognises this information in order to do additional operations
in a later stage.

In my work I study desmids in water samples. For every sample I create a new folder to store the
images. This way it is easy to find the images belonging to a particular sample later on.

Working at the microscope you will probably use the Photo Folder, but when you want to look at
images taken from another sample you want to go to that folder without changing your working folder.
Here you can use CTRL-O for opening that folder or CTRL-S for saving to that folder. But it is also
possible to open an image from that Selected folder with CTRL-O but save it to another folder after
processing with ALT-S.

Pressing CTRL or ALT and clicking on one of the Tool Panel buttons is also possible. Of course it is
possible to select the appropriate function from the File menu item, but the buttons on the tool panel
will be more convenient.

File Microscope and Camera

Microscope and Camera
Optech + Canon 600D

(0): Open file in Photo Felder
(CTRL + O): Open file in Selected Folder

(S): Save photo in Photo Folder
(CTRL + S): Save photo in Selected Folder
(ALT + S): Save in Alternative Folder

_ | (1
(8 $ =
Save image with options

Captured Images‘j:om Laneld Search 'Unprocessed' folder

- '
Open image as from camera
Last E' Sr:h@ QFCE\l

(remove MICAM information)

Reopen last image from camera

Figure 4.18. The Open and Save buttons on the Toolpanel

Save Image with Options

MICAM will create a default name for every image that is captured from an imaging device (camera).
This name in general won’t be very informative, hence the Save Image with Options menu item (or
button). Saving the image with a name selected from a database is now possible. You can also press
'W' on the keyboard to perform this action.

When you press this button a window will open where you can change the name of every image you
want to save in a convenient way with as less typing as possible (Figure 4.19).

When you open this window the cursor is in a field where you can select the name from a database.
Just type a few letters of the name and in the box at the top-right you will see all the names that match
the text you entered.

In figure 4.15 the selection was restricted to all names that match 'co con'. Note the space between co
and con! The database is only a list of names in a text file. Take a look at the databases supplied with
Notepad, to get an idea of the structure of those databases. If you want to use your own database you
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can easily create your own as it is just a text file with each name on a separate line. The list
automatically will be sorted alphabetically.

In the file name you can also choose to add a date and objective (Magnification). The program chooses
a unique number to add to the filename. So every filename in that folder will be unique, even when
you select the same name several times.

You can search for a name in the database of your choice. If this name isn't there, you can decide to
use the name you typed in the search field as the name of the image.

A list of recently used names is available, so you can pick a recent name without using the search
facility.

CAUsers\Mariem\Pictures\MICAM\Pond on Ballcerveld near Assen #6.648 East, 53.018 North $2024-11-11cal 10_2024...

Select Mame:
Comment _
Pond on Balloerveld near Aszen Cosmarium hornavanense "
E.G4B East, 53,018 North Cosmarium hornavanense var, dubovianum
SampleD ate = 2024-11-11 Cosmarium hornavanense var, hornavanense
Leitz HM-LLIX + TCAM 3: Obj 103 um/pisel: 0 F5E334 Cosmarium hornavanense var, janoviense

Lacation Fond on Balloerveld near Azzen

B.643 East, 53.013 Morth

Coordinates
Recent Mames
Select Name Cosmarium hornavanense

From D atabasze: Desmidz. cav v| Closterium moniliferum

Actinotaenium cucurbita

Enter Search Test:

co hor
Clear Search Text Ilze Search Text in Filename
Add Search Mame to D atabase
(] Sort Recent Names Clear Recent Mames
Filenarme
@ Include SEII'l'll.:lIE Date [l Include Location Image type: | P2 w
Sample Date:  2024-11-11 Mgl B ncude Magnification

Suggested filename: Cosmarium hormavanense_2024-11-11_10_0005

Folder: LA sers\MariensPictures\MICAM\Pond on Balloerveld near Assen HE 648 East, 53018 North $2024-11-114

Change prefix in original file Save with thiz name Cancel

[ Silent (] 5ave phota in Selected Folder

Figure 4.19. The Save With Options window.

The use of the Save Options dialog is made as easy as possible. At first use you might have to set some
options, but later on you only have to find the right name. When you hit the ‘Save with Options'
button, the dialog opens with the cursor in the 'Enter Search Text' field. Enter some characters of the
name and all possible matches will be visible in the list in the upper right of the dialog window (the
Select Name list). When you want to find a name like ‘Cosmarium hornavanense’, it is sufficient to
enter ‘co hor’ (note the space between ‘co’ and ‘hor’) to get a very limited list to choose from. When
you see the name you were searching you can hit the TAB-key. The cursor goes to the list and with the
cursor keys you can select the desired one. Then hit the Enter key and the proposed filename will be
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shown almost at the bottom of the dialog. With another hit on the enter key you can save the image.
This name will also appear in the Recent Names list. When you want to use a Recently Used Name
you only have to hit the TAB-key twice: use the cursor keys to select the right name and hit Enter.

If you want to add names to the present list of species, you can add them with the ’Add Search Name
to Database' button.

Note: You cannot edit the suggested filename. However, you can only edit a name in the Enter Search
Text field. Note that when you select a name in de Recently Used Names list, this name will appear in
the Enter Text Search field. This can make editing a name much easier!

If you opened the image from file you also have the opportunity to rename the original file instead or
to create a new file: ‘Change prefix in original file’ . When you hit the button, you will be asked if
you want to replace the name. When you select silent, nothing is asked.

At the bottom right you can also select if you want to save the Image in the Photo Folder or in the
Selected Folder (file opened with CTRL-O).

By default the program will save the Location (Name and Coordinates) and Sample Date in the
comment. The program stores the microscope and camera information also in this comment, but
normally this information is invisible for the user. With Tools 2 Show System Comment (or Y-key)
you can make this information visible.

Grabbed Images

As stated in paragraph 2.1, the images from the camera can be stored in a folder called ‘Unprocessed’.
This is a subfolder of the current Photo folder. This only works if you enabled this option in
Preferences 2 Image Capture. You can retrieve the last ‘grabbed’ image from this folder, or you can
search this folder for earlier grabbed images.

See the Open Last and Open Srch buttons in the main window (Figure. 4.18).

Additional ways to open and save images

It is also possible to open an already calibrated image as if from file (Open button with text AFD
meaning As From Device, see figure 4.3). As MICAM normally uses the information stored in the
image to set the calibration value, with this button you can override that action in case you made a
mistake when applying the calibration on that image.

MICAM supports Copy (CTRL-C) and Paste (CTRL-V) options as is known for many programs. This
way you can make interaction with other software much easier. Note that MICAM does not know
where those images came from, so saving to the original folder is not possible.

Dragging a file to the image surface is another option to open files. In this situation MICAM will set
the folder where the file came from as the Selected folder. In this way you can easily save the image
after processing to the original folder.

Using O, CTRL-O, ALT-O, dragging or ‘Edit with MICAM’ an image file can be opened and MICAM
knows the folder where this image came from. The next image in that folder can then be opened by
pressing the Space-bar. The previous image can be opened with the Backspace-key. This way you can
easily scan through that folder.

Make all images the same size

Sometimes you have images from different sources that should be set to the same size. That can be
useful if dimensions of the objects have to be compared visually.

I assume calibration information is available. The first step is to determine the size of the images. For
instance you want to set all images to a size of 80 x 60 um. After opening of the image you crop them
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to this size. Probably many images end up with different sizes in pixels. Now set the size of the image
to for example 800 x 600 pixels.

Save this image. Repeat this operation for all images.

Although the image now has a size of 800 x 600 pixels, the reference is still the original image in
memory. This means that it in many occasions it is not possible to select a part of the image with a size
of 450 x 600 pixels. But for further processing you want to do this.

In previous versions of MICAM you had to save the image first, then reopen it and continue
processing. In version 3.0 you can use the I-key to Make the Current Image Permanent (as if it was
saved and reopened). Now it is possible to crop a part of the image with predefined dimensions.
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5. Miscellaneous
This chapter describes some additional features of MICAM.

When MICAM is open, you can also drag images from the windows explorer (or Picasa) to the
measurement window of MICAM and drop it there.

To demonstrate the use of Databases in MICAM (menu item Save Image with Options, W-key), I have
added some databases:

Diatoms, Desmids and Fungi. Some of the databases only contain the scientific names, but others the
Dutch common names of ‘Paddenstoelen’ en ‘Mossen’ (in MICAM referred to as 'Local names'). You
can use MICAM for other subjects by creating your own databases. I hope the information you can get
from the supplied ones will be sufficient for that purpose

Note: When you place your own databases in the Databases folder of MICAM, MICAM will
recognize them and let you use them.

You can use shortcut keys to start the most used functions in MICAM. The following shortcut
functions are implemented:

. A Select an Area you can resize ( use the mouse to move this area)
........ Use the mouse to change the area size in pixels
........ When ALT is pressed, the centre of the area is fixed
........ Use ALT + «—, 1, —, | keys to increase/decrease the area size in
........ 5 pm (1 mm or mil) steps
........ To cut the selected area use CTRL+ Left mouse click

. B When enabled, show Info label with dimensions of measured object

. C Clear the image from all scales, measurements, labels etc.

. D Reload image from the MICAM-Temp folder (if enabled)

. E  Open the Exposure Correction dialog

o F  Fit image to window

. G  Set Image size to original size

J I Make Current Image Permanent

. K  Toggle the Crop Size Label colour between White and Black or change the
colour of the scale

. L Rotate image left (90°)

. M Select a cropping area with size of 20 pm/mm/mil. Use the mouse wheel to
increase or decrease the size in 5 um/mm/mil steps

. N Select a cropping area with size of 240 pixels. Use the mouse wheel to
increase or decrease the size of the selection

. O Open Image File

. P Go into Preview Mode

. Q Interchange width and height of the cut area

. R  Rotate image right (90°)

o S Save image as (in the Photo Folder)

Use CTRL-S to save the image in the Selected folder
Use ALT-S to save the image in the Alternative folder
Open the Measuring and Tools tab in Preferences
Save with options
Show the comment that is installed in an image by MICAM
Inserta 5 um (0.5 mm/mil) scale
Inserta 10 pm (1 mm/mil) scale
Inserta 20 pm (2 mm/mil) scale
Inserta 50 pm (5 mm/mil) scale

°
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. 5 Inserta 100 um (10 mm/mil) scale

. 6 Inserta 200 um (20 mm/mil) scale

. 7 Inserta 500 um (50 mm/mil) scale

o Esc Cancel the current Select and Cut action

. Space Open the next file in the currently used folder
. Backspace Select the previous file in the currently used folder
e CTRL-C Copy Image to Clipboard

e CTRL-V Paste Image from Clipboard

¢ CTRL-Z Undo last action

e CTRL-Y Redo last action

e CTRL-U Undo Exposure correction and cropping

e CTRL-L Insert Label

¢ CTRL-M Insert Labels showing objective used

e CTRL-R Insert Copyright message

5.1. The Miscellaneous tab in Preferences

Preferences

Image Capture  Microscope and Camera  Measuring and Tools  Labels  Miscellaneous

Wwiamings Set Dimenzions [wWidth and Height]
[J'wiam on Resize in Meazurement Window () St Width, then Calculate Height
[J'wam for Missing Calibration in File (® Set Height, then Caloulate Width

Save Comment for BMP images [in a separate file]

Handle uncalibrated image

Usze zelected items when opening an uncalibrated image

Select Crop Area 240px Use Capture Width
[ 5elect Crop &rea 20 pm

Sawe: Ovenwrite existing file without asking. by pressing S
Be carefull

Add 'Edit with MICAM' to "Windows context menu

Canc

Figure 5.1. The Miscellaneous tab in Preferences.
Set Dimensions (Width and Height)

In the cropping menu you can select the preferred width of the cropped image. In some situations you
might want to set the preferred height. Change those setting here.
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Warnings

Warn on Resize in Measurement Window
When you resize an image in the measurement window ALL measurements, labels and the scale will
be gone. Furthermore when you save the image it will be saved in the current format.

Warn for Missing Calibration File

When you open an image file made with MICAM the program tries to find information about the used
Microscope-Camera combination and objective used. When this is set, you will get a warning when
the program cannot find a suitable MC-system.

Save comment for BMP images (in separate file)
The BMP files cannot store the comment inside the file, so a separate file is needed. If you don't like
this option, you can uncheck this box.

Handle uncalibrated images

For those who need to handle a lot of uncalibrated images it might increase the workflow, by opening
the file in a predefined size and start cropping right away. So you can drag an uncalibrated image to
MICAM and you see immediately the cropping window, scroll the mouse wheel to the right size,
insert a scale with key 1 tot 7 and save (overwriting the existing file without asking) with key S. Be
aware that this differs from the normal action of key S!

This method can improve the workflow considerably, but is error prone as no questions are asked
when overwriting an existing file. For experts only!

Extension of the right click menu in Windows Explorer

A very useful extension of Windows would be the ability to open an image file with MICAM (Figure
5.2).

On Windows 11 this does not function as easy as it was on Windows 10. At this moment it is possible
to change that, but needs some fiddling with the registry.

Openen e

Bewerken met Paint 30 13::‘

Als bureaubladachtergrond gebruiken 1': .
- .

Bewerken '.‘!rx "L, '

Edit with MICAM *_

b Afdrukken Useful option!
]

Rechtsorn draaien _2017-09-27_0001_40K NA (

JOrEANUN Linksom draaien 1.95.jpg
Op apparaat weergeven >
Figure 5.2. The right click menu in Windows Explorer.

To realise this you need a small script to add this option to the registry. This script is created in the
installation folder of MICAM and executed when you press the button Add “Edit with MICAM” to
Windows context menu and allow Windows to execute the file. Now you can open an image file in
MICAM with a right mouse click.
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On Linux systems this option is not present, as it is easy to realise. Just right-click on the file and you
will see all programs that can open this image file. Just select MICAM. You can even select MICAM
to be the default program to open this image!

5.2. Help menu

Help
Displays this Help-file. Users of MICAM who want to translate this file in their own language can
contact me. I can provide them with the manual in Word-format to facilitate translating.

About (menu item in Help)

Shows version information and how you can reach me. Clicking on the link in this window opens my
website in your browser to see if there is an update.

MICAM is free, but if you like MICAM, it would be nice if you consider paying me an amount of 20
euro via PayPal (to mvanwesten@home.nl).

Click on Help—> About and select the 'PayPal Donate’ button.
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6. An example of the use of MICAM

Here an example of how MICAM can be used:

In the study of desmids in the northern part of the Netherlands, water samples are collected and the
desmids seen under the microscope are brought to name. In many cases a photograph is made of what
is seen, so others can verify the determination in a later stage. For this example let us take a water
sample from a garden pond at location (square kilometre area in the Dutch national grid) km 236 -
559. A few days later the investigation of the sample under the microscope is started.

First the Live View program is started and all settings to grab images from the camera are set and
checked. Then MICAM is started and the MC-system that will be used is selected. In this stage it is
possible to change other settings like the right MICAM-Temp folder, but as those settings are already
made earlier, the program uses the earlier settings. The camera in use is the default one so all settings
for the microscope and camera are ready now (Go to Preferences - Microscope to set the right
microscope and camera settings if you haven't done that yet).

Now open Preferences and move to the folder where photographs of desmids will be saved. Or, for
example, create a new folder with the name "Garden Pond #km236 - 559". Note that because of the #-
sign the Location and Coordinates strings at the bottom are set in the proper way! In the box Default
File Options the sample date (pull-down box) is selected and as default filename only the sample date
and unique number (option number two) are selected. Finally set JPG in the 'Save Image As' box.
Then click OK. All preparations have been made now. Normally it will take 10 to 20 seconds to make
all preparations.

Then start searching the sample for interesting things, the real work!

When using a USB camera it is possible to press the snapshot button to make an image and store the
image with a generated name. No questions are asked. With a DLSR unfortunately the image will be
stored in the Unprocessed folder and the MICAM main window will be opened with this image,
forcing you to do something with this image.

The live view on the computer screen makes it very easy to focus.

When something under the microscope is recognized, make a photo and the image is shown in the
measurement window. After adding a scale, labels etc. use the 'Save with Options' button to save the
image. As the right database (Desmids) is already selected, a few characters of the name (the box at
the upper right shows all names that contain the selected characters) is sufficient to select the right
name. So when a ‘Tetmemorus brebissonii var. brebissonii’ is seen, only 'tet' has to be typed in the
Search field and only a few matching names are left. Select the right one in the list with matching
names and a proper filename will be shown in the Suggested Name box. Note that all other settings are
taken from the preferences you made earlier, but if you want to change them you can do that. Clicking
the 'Save with this name' button saves the photograph with the suggested name.

All images on my website http://desmids.science4all.nl/?Desmid_pictures were made using MICAM.
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7. Registration of the software

This software is shareware. You do not have to register this software, but if you continue to use this
program after a trial period of one month, it would be nice if you consider paying me an amount of 20
euro via PayPal (to mvanwesten@home.nl).

Click on Help—> About and select the 'PayPal Donate' button.

I hope you enjoy working with MICAM as much as I do.

Marien van Westen,

June 2026
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