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Launch Micro-manager: Start | Programs | Micro-Mgamnal . 3xx

The opening panel will prompt you for a configuoatifile, you can choose to leave this

blank or launch the MMConfig_demo.cfg file. Thigtis the demo configuration in
micro-manager.
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The front panel of micro-manager with the demo pfife will look as shown below

Since micro-manager is launched as a plug-in irgedayou will also see an ImageJ
window opening up along with micro-manager.
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You will now need to generate a configuration filat tells micro-manager what specific
hardware you would like to control and the commanan ports you will use for this.

To generate a configuration file, look under Tddiardware Configuration Wizard...
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Image size: 512 % 512 2 1, Intensity range! 8 bits, unzalibrated, Z=0.00um, X0v=(0.00,0.000um

Step 1: The Hardware configuration wizard will geiigbu through the steps required to
define your system. You can choose either optiomfcreate or modify as shown on the
screen.

-

Hardware Configuration Wizard B4

Step 1oof 2t Select the configuration file

@

O Modify ar explore existing configuration

IWEICOITIE to the Micro-Manager Configuration Wizard 'A

The Configuration Yizard will help you configure the Micro-Manager software to work

with your hardware setup. |n this first step you decide whether to create a new

hardware configuration or modiy-an existing one. Either way, you will be prompted for

the name of the new or modified configuration file at the end of the YWizard sequence,

|or any time you quit the wizard, [ael
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e
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Step2: Choose the COM (serial) ports that will beduto communicate with your
hardware. In this example, the COM3 and COM4 puaige been selectefettings are

based on values given in the wiki for specific hamlare that is connected to these
ports. Remember to tab out after changing any values.

Hardware Configuration Wizard

Skep 2 of 9i Setup COM ports

Use ports: | Device Property Yalue |
.D-Céml COM3 AnswerTimeout 2000.00
) COM3 EBaudrate 9600
[ Jcomz DelayBetweenCharsMs 0.00
coma Handshaking OFF
.CON!‘F Parlty. Mone

e

BaudRate

COM4 DelayBetweenCharsMs 0.00
COM4 Handshaking Off
COM4 Parity Mone
COM4 StopBits 1

|select the serial ports you use to control your devices. The port settings are shown at les]
|the right-hand side. Edit the settings using parameters specified in the documentation |

of the device. If you are unsure what the correct settings are, try: BaudRate=9600 1
|baud, Parity=Maone, StopBits=1. |

| The AnswerTimeout parameter specifies (in miliseconds) how long Micro-Manager |

I < Back ] [ Mext = J

Step 3: Choose the hardware that will be contralldg Micro-manager. MMCore is
preloaded in this list.

Hardware Configuration Wizard '
Step 3 0f 9t Add or remove devices

| Mame Adapter/Library Description | Add...

\Core [MrCore/Def il |Core contraller E

| Remove

|Tell Micro-Manager which devices you have.The list of devices to he contralled by ]
iMicrn-Manager i5 displayed above. Add and/or remove devices tofrom this list (using ‘
|the Add and Remove buttons). When adding a device you will be prompted for a device | =
name. Make it a name that means something to yau, since only this name will be used
henceforth to specify the device.

|Device names
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Click Add and the Add Device box will pop up. Thieam the list of devices, add a
particular device. In this example, the microscbpe a Ludl Z stage, so we have to add
the Ludl Controller prior to adding the Single A8tage. You can put the label of your
choice in the input box to describe your device.

r 1
Add Device
Library Adapter Description
(KBO5S KB055-0iaC-1 Ca-1
(KBOSS KB055-0aiC-2 Da-2
KB055 KB055-Input Digital Input
K061 KE061-Hub Hub
kB061 K.8061-5witch Switch
K061 KE061-Shutter Shutter
K061 KB061-0haC Cid
k8061 F&061-Input Input (Bl
] LudCentalr Ludl Contralir .
Ludl LudlShutter Ludl Shutter | =
JLud! Ludlwhes! Ludl Filter Whee! | |
Ludl wYStage WY Stage L
| JLud! Stage Single Axis Stage
LudlLowe LudlController Lud| Controller
LudlLowe LudIShutter Lud| Shutter
\LudiLow Ludlwheel Ludl Fileer Wheel
\MCL_MicraDrive MicroDrive XY Stage AY positioning
\MCL_ManoDrive | Manolrive 7 Stane nnsitinninn
MCL_ManoDrive Input A——— - '
|Mikon
[Mikon <P Please type in the new device name
ikon b | udiCortralisr|
|MikonTE2000 =
[HikonTEZ000 [ o | [ ance) ]
|MikonTE2000
|MikonTE2000 o e CpTiCar
|MikonTE2000 Analyzer Analyzer control |
|MikonTEZ000 FilterBlock Filter changer [

Similarly, add all the devices that will be conteal and click Done. In the example
below, a Prior XY stage, Prior Shutter-1, Prior &2, Prior Wheel-1, Prior Wheel-2,
Ludl Z stage and a Photometrics Cascade cametzearg controlled in micro-manager.

'Hardware Configuration Wizard

Step 3 of 9: Add or remove devices

Mame AdapteriLibrary Description | Add...
iCora MMCore/Default Core controller
LudiController LudlController/Lud! Ludl Controller
Z5tage StageLudl Single Axis Stage
[Ex Shutter Shutter-1fPrior Pro Scan shutter 1
{BF Shutter Shutter-2Prior Fro Scan shutter 2
[Ermn Filker Wheel ‘heel-1/Priar Pro Scan Filker wheel 1
[Ex Filker Wheel ‘itheel-Z{Priar Pro Scan Filker wheel 2
w¥stage “¥StagePrior XY Stage
E@_s_c_a_d_a Camera-1/PYVCAM Universal PYCAM interface -...
L

Tell Micro-Manager which devices you have.The list of devices to be controlled by "\’
Micro-Manager is displayed above. Add and/for remove devices toffrom this list (using ‘
the Add and Remove buttons). When adding a device you will be prompted for a device |=|
name. Make it a name that means something to you, since only this name will be used | ‘

henceforth to specity the device |

Device names ol
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Step 4: Tell Micro-manager which COM ports will bsed for communication with
hardware. Remember to tab out after selectingitfe COM port.

Step 5: Define default devices. This is usefulofiyhave multiple cameras or shutters. In
this example, | have defined the excitation shudtethe default shutter.

Hardwate Configuration Wizard

Step 5 af 9: Select default devices and choose auto-shutter setting

Default camiers
. Cascade v
Default shukter

E:x Shutter |»
Default Focus stage

|25tage. 12

Auka-shutter

Default device roles must be defined.

Micro-Manager can work with multiple cameras, shutters and Z-stages (focus drives),

| howeesver, at any given time only one of these is the 'active' one. The software needs to

| know which camera is going to be treated as the default one, which shutter will be
associated with the camera and which stage is going to be used for focusing. These roles
| can later be changed on-the-fly through configuration presets.

I < Back ] [ ek =
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Step 6: Set delays. Usually, you will not needdcadything at this point, so click Next.

Step 7: Synchronization of devices. Typically, yoight need to select filter wheels for
synchronization.



Step 8: Define labels for devices with multipleteta such as filter wheels and objective
turrets. In this example, | have labeled appropritorophores for known positions on
the emission filter wheel.

Step 9: Name your config file and click Save. légxthing is setup properly you should
see the Success! message.



Setting groups and presetsln the main micro-manager window, the panel onritlet
defined aConfiguration Presetsallows you to setup your imaging system with pre-
defined states. This will considerably speed upr ymaging.

A ‘Group’ allows selection of multiple states orifdrent devices and bunches them into
1 preset. Micro-manager has several ‘groups’ pfexee and these include Channel (for
defining different fluorescence channels), Objexfifor selecting different objectives if
you have a motorized objective turret), Camerag@ecting between multiple cameras)
and System (to define system level presets upotuptar shutdown).

The ‘Plus’ and ‘Minus’ buttons below Group at th@tbm of the panel allow the
addition or deletion of groups. In the example telbhave added a new group called
Channel.

To add/delete/edit presets to a group we use thel pa 3 buttons below Configuration.
Clicking ‘Plus’ will open up the preset editor d®#/n below. Since | have defined a
group called Channel, | would like to configureferent channels for fluorescence
imaging. To do this | have to select the right comabon of excitation, emission filters
and shutter. As seen below, | have ‘ticked’ the bext to Ex Filter Wheel Label, Em
Filter Wheel Label and Core Shutter (after selectire Ex Shutter). For excitation and
emission filters, | have selected the DAPI posi@on labeled that preset as DAPI.



In a similar fashion | can keep adding differenditchel configurations by selecting the
Group: Channel and clicking the add preset buB@iow is an example for adding a
channel for Bright-Field imaging, in which caseavie chosen Filter Wheel positions that
are empty and the Transmitted Light Shutter.

Finally, with all channels defined, | can switchtween different channels easily (shown
below).

10



Micro-manager also allows you to define the sysséate at startup and shutdown by
using the Group: System. In the example below, paesetting the direction of the XY
stage so that they are in the micro-manager coatelisystem. (This is also given on the
wiki). Similarly you can preset the system statewlgou shut down micro-manager.

11



After setting up my configuration presets, my maindow looks as shown below. | have
selected the bright-field channel for imaging andespondingly the bright-field shutter
is selected under Camera Settings. Don’t forgsai@ this configuration, otherwise you
will have to re-create your groups and presetsithe time you launch micro-manager.

Useful properties you could consider exposing aamé&a EM Gain (this will show up as
a slider), Magnification changer (Optovar on Zeiss)
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Setting up multi-dimensional acquisition: When doing multi-position, time-lapse or
multi-channel imaging, one needs an acquisitiotngma. Clicking on Acquisition in the
main micro-manager window launches the multi-din@me acquisition interface
(shown below).

The interface shows various modes used in multiedsional acquisition. From top to
bottom, we have=rames (time)for time-lapse imagingd?osition XY for multiple XY
positions;Slices (Z)for acquiring slices through samples &fthnnel (group) for
setting imaging channels. On the right, the usardeide thé\cquisition Order
(whether Time lapse or Multi-position) etc. and $wemmary panel shows you all the
details of the protocol. It is possible for youstve this protocol using tfgave As...
option. The next time you need to use this protgool can use thieoad option to
launch it.

Finally the bottom panel shows different optionsdsplaying and saving your files.
You can set the directory and the prefix for thenfame.

Setting channels for multi-dimensional acquisition;FromChannel group: choose the
group under which you have saved your channehggstfrom the drop down box. Then
click ‘New’ from the options on the right and a néme will appear in the window.
Choose the correct channel (in the example bel@am thoosing FITC from the channel
list). After that, set the exposure time (in mspf&et (in microns), Skip Frequency if
you do not want to image every frame for that clehiand the display colour.
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Setting the Position XY using the position listClicking the icon next to XY list
launches the position list interface (shown below).

Move the stage to the first imaging position andkciMark’. Repeat for other positions.
Another way to generate a position list is usirsg@pt in the script panel. There are
example scripts on the wiki for doing this.
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Finally after setting all parameters, the multi-dimsional acquisition will look as shown
below. In this protocol, | am doing time-lapse inmggfor 50 frames at 3 second intervals
at multiple positions in Bright-field, DAPI and FCTchannels with 10, 100 and 250 ms
exposure respectively. My root directory for saviibgs is C:\AcquisitionData and the

file prefix is ‘test’. The summary panel shows th&al number of images that will be
collected and the total time required to complkte protocol.
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Other features: There are several features undefdhls menu that are useful to know.
1. Device/Property Browser...
This allows the user to look up properties fortla#l devices being controlled in
micro-manager. Changes made to device propertieswi be reflected in further
imaging. In the example below | have opened timeeta properties.

2. Script Panel: This allows the user to run custorips: There are several
example scripts on the wiki. You can save variaugpts and expose them in the
column on the left using the ‘Add’ button. Choosmg@atrticular script shows the
script in the box on the right. Hitting ‘Run’ exdes the script.
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Useful links
1. Micro-manager email list for problems, questjatiscussions:

https://lists.sourceforge.net/lists/listinfo/micneanager-general

2. Micro-manager user guide
http://www.micro-manager.org/documentation.php?cisjgserguide

3. Configuration guide

There is a limited configuration guide at:
http://www.micro-manager.org/documentation.php?cisi€onfigguide

4. The micromanager wiki is a good resource. Ortb@most useful things is the
list of devices that are currently supported - so gan check what settings to use to

get your hardware working in micromanager.

http://valelab.ucsf.edu/~nico/MMwiki/index.php/Deei_Support
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