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1.1 Introduction 

Welcome to Andor Technologyôs scientific imaging software Andor iQ, which is 

focused on multidimensional image acquisition. iQ provides processing and analysis 

functions closely associated with acquisition and now partners with Bitplane Imaris 

as the preferred visualization and analysis platform . Andor iQ has been developed 

with multi-dimensional live-cell and time-lapse imaging in mind and therefore has 

many powerful features not found in conventional image acquisition products, but is 

equally at home capturing data from fixed specimens.  

 

Since iQ can control a wide range of experimental devices, including cameras 

(EMCCD, Cooled CCD, sCMOS), illumination controls (e.g laser combiners with 

AOTF, shutters, filter wheels etc.), motorized stages and microscopes, sophisticated 

acquisition protocols can be easily setup and utilized.  The current range of 

supported devices is listed in section 1.8. Since this range is continually evolving 

please contact Andor Technology or your local agent to confirm support of new 

devices. 

 

We are currently developing the Andor iQ 3 stream of releases. iQ 3 delivers a new 

user interface called 6D view, as well as the old nD tree view interface. The new 6D 

view interface is a simplified version of the nD tree view that brings all the settings 

together in a single tab and offers rapid interaction. iQ 3 also delivers new multi-user 

management under a single Windows logon. This new feature offers each user a 

private imageList, as well as private channels, protocols, and scans.  

 

iQ3 also offers the Python interface. The Python IDE is an open source module 

available free of charge from Andor Technology and it provides a user-programming 

environment which enables extension of iQ and an enormous resource repository of 

open source libraries. See www.python.org for more information. 

 

We are delighted that you have decided to use Andor iQ, and hope it will prove both 

powerful and easy to use.  

 

http://www.python.org/


Andor iQ User Guide 
 

 

9 © Andor Technology 

 



Andor iQ User Guide 
 

 

10 © Andor Technology 

1.2 System Requirements 

Andor iQ requires the following minimum computer configuration: 

 

¶ Minimum Pentium 4 2.8 GHz running Microsoft Windows XP Professional.  

We recommend the fastest possible PC with multi-core processor, high performance 

RAM and graphics adapter.  

 

¶ Minimum RAM 512 MB (2-4 GB recommended). 

 

¶ Fast hard drive for the operating system with at least 30GB or 30% free 

space.  

 

Second fast hard drive (e.g. SATA) to make optimal use of ImageDisk. In Andor 

supplied workstations we provide a pair of SATA hard drives in RAID 0 configuration 

to ensure sufficient bandwidth for streaming high speed imaging data. This avoids 

limitations of system RAM or slow-downs due to Windows file swapping. 

 

¶ Graphics adapter with a minimum of 1280x1024 resolution and 16-bit color, 

and a suitable display monitor.  Andor iQ has been designed to make use of dual 

monitor systems when provided.  We recommend at least a 19ôô monitor. 

 

¶ A sensitive CCD or EMCCD camera can be used. 

 

¶ There must be either a vacant PCI slot for the imaging card (Andor CCI-23 

card or CCI-24 (PCI Express) will deliver optimum performance) or alternatively iQ 

supports USB 2.0 cameras such as the Andor Clara and Luca-series. Some 

cameras running under Firewire (IEEE1394a, b) are supported (OHCI compliance is 

required e.g. Texas Instruments chipset required). Other cameras supported by iQ 

have their own interface boards and these generally require a PCI slot. 

 

¶ To run the full version of Andor iQ, you will need either a license provided for 

evaluation or a software protection key (dongle).  The Dongle will be of USB type. 

 

We are always pleased to hear from users with information on their applications, 
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feature requests, suggestions and ideas.  Please feel free to drop us an email to the 

following coordinates.  

 

Questions, Suggestions, Requests and Bug Reports toé 

 

http://www.andor.com/contact_us/support_request/ 

 

 

http://www.andor.com/contact_us/support_request/
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1.3 Access to Software and Installation 

1.3.1 Modularity and Timed Evaluation Settings 

Andor iQ is provided as a series of modules, which are available for evaluation and 

can be downloaded from our FTP site. For more information please contact your 

local representative or go to http://www.andor.com/contact_us/support_request/ .  

1.3.2 Dongle and Licensing and Updates 

When you purchase iQ modules, you will be supplied with a dongle (key) which 

plugs into the USB port. The dongle provides licensing for the specific modules 

purchased.  The current components are:  Core, FastLZ, Tracker, ClearView, Multi-

field and Multi-well Analysis modules.  Each Module has a specific dongle code and 

will be accessible only if you have that license.  

 

If you wish to evaluate any of the iQ modules you can obtain an evaluation license 

file, which will be setup for 30 days. Andor Evaluation licenses are available by 

contacting support at http://www.andor.com/contact_us/support_request/ . 

1.3.3 Download version from FTP or Web 

We provide a downloadable version of the software, which can be obtained, with 

password protection, from a specified Andor ftp: or web site.  Once downloaded and 

installed the iQ software can be activated by the user sending the name of the 

evaluation computer.  Once the id is obtained, we will issue an encrypted license file 

to run on that computer for a specified time period. 

1.3.3 Installation from CD or Download 

Insert the Andor Installation CD-ROM and run the program Start.exe from the root 

directory.  This will start the installation program which runs side-by-side with an 

installation Online Help Guide, and will take you through the following steps: 

 

http://www.andor.com/contact_us/support_request/
http://www.andor.com/contact_us/support_request/
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1. Andor Software Protection Key drivers for Windows 2000 Pro / XP Pro (Appendix 

1.1).  Plug in the dongle when instructed to do so by the installation program.  

 

2. Windows Scripting Host for Image Disk Configurator (Appendix 1.5). 

 

3. Andor Bio-imaging Software (Appendix 1.6).  

 

4. Configuring your hardware devices (Chapter 2, Appendix 2 and 3). 

 

5. Start using the software (Section 1.4, Chapters 2-6, How To Documents). 

 

For a detailed description of the installation procedure, please refer to Appendix 1.  

If you need further help, our technical support team will be glad to assist.  To report 

problems please go to http://www.andor.com/contact_us/support_request/. Or if you 

prefer contact your local supplier who will then liaise with us directly. 

 

If you are installing from a download then simply unzip the file you download and 

then run (double click) on the self-extracting file that is unzipped with the extension 

ñexeò. Then follow on-screen instructions. The installation will provide Andor camera 

drivers automatically, but third party camera drivers need to be ordered separately 

and have a separate license.  

 

iQ will need to reboot after installation to allow Windows® to load and initialize the 

drivers.  

http://www.andor.com/contact_us/support_request/
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1.4 How to Use this Guide  

We recommend you use this guide as your primary local help. The iQ Help menu will 

launch an Adobe Acrobat® view of this document which can be navigated by 

bookmarks that allow you to drill down into the specific sections you need.  

 

We have tried to produce a useful text, but please feel free to suggest 

improvements.  We suggest you read chapter 2 of this guide or there is an 

alternative iQ Quick Start Guide (stored in location C:\Program Files\Andor 

Bioimaging\Help\) especially aimed at analysis.  

 

Before you start imaging with iQ please refer to chapters 3 and 4. Finally when you 

want to Analyze, Process or Visualize your data then refer the relevant sections.  

As aides memoires or quick reminders, we have provided some ñHow Toò 

documents following Appendix 4. These provide very brief step by step guides to 

achieving certain goal like creating a Channel or a Protocol, loading or saving an 

image in various formats. 

 

The user guide is arranged as follows: 

 

Chapter 1 provides useful information on product access, overview of installation, 

use of the user guide, imagedisk technology and some notes about other related 

software and hardware products. 

 

Chapter 2 delivers an outline of the way iQ can be configured for multi-user 

scenarios and the roles of administrators and users via the Configuration Manager. It 

also provides a condensed review of the iQ user interface, windows, dialogs and 

controls. 

 

Chapter 3 focuses on Wizards which are used for Calibration, Alignment and Setup 

of instrumentation prior to acquisition of quantitative image data. 

 

Chapter 4 addresses acquisition explaining how Channels, Scans and Protocols are 
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created and ends with a number of examples from ratio imaging to 4D with FRAPPA 

actions. 

 

Chapter 5 provides details of how the Analysis and Visualization tools operate and 

what you can do with them. For more heavy-weight analysis and visualization we 

recommend Imaris. 

 

Chapter 6 looks at the Processing and Analysis tools in iQ. 

 

Appendices 1 and 2 address Installation and Configuration Manager in more detail. 

 

Appendix 3 includes detailed explanation of some of the hardware device interfaces 

and their operation in Andor iQ.  

 

Appendix 4 explains how metadata is stored in iQsô multi-dimensional image inside. 

 

How To Documents are just that, recipes on how to achieve a certain goal with 

Andor iQ.  
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1.5 Andor ImageDisk Technology 

ImageDisk is Andorôs image-oriented virtual memory system, which is optimized for 

the capture and treatment of large image sequences.  In Andor iQ the ImageDisk is 

either shared or held in a separate folder for each Windowôs User and is located on a 

Drive specified by the (Local or System) Administrator during system configuration. 

In this way usersô data are isolated from each other, leading to improved security and 

performance.  When you first run iQ, a directory called ImageDisk will be created on 

the root of specified hard drive. The ImageDisk is non-volatile and so images will be 

retained between logon sessions.  

 

In general you will obtain best performance if you use physically separate disks for 

ImageDisk and the operating system (Windows). For optimum overall performance, 

please refer to Section 2.3.6.  Data is managed by Andor iQôs Image manager, 

which allows you to treat multi-dimensional image data as a single data object, 

similar to a movie clip.  Thus you can capture, review, save to disk in TIFF or multi-

TIF file format and analyze large image sequences with great ease and at high 

speed. 

 

On a more technical level ImageDisk provides a virtual memory system, which co-

operates with Windowsô own virtual memory system. Windowsô system is optimized 

for general computing, so when it comes to images its performance is slow and 

unpredictable. ImageDisk interrogates Windows prior to virtual memory operations 

(disk swaps) and ensures that for image operations it maintains free system memory 

by swapping frames in and out of RAM depending on usage. This ensures that 

access times are optimized and provides the best performance with the large blocks 

of data created with multi-dimensional images
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1.6 Related Andor Systems Products 

We hope you are aware of the range of products offered by Andor Technology for 

quantitative fluorescence and luminescence imaging.  Having entered the field with 

iQ, these other products might also help in your application of scientific imaging.  

Further information can be seen on the Andor Web Pages at www.andor.com.  Full 

details will be sent on request. 

 

¶ Imaris ï Andor acquired Bitplane AG, the creator of Imaris in December 

2009. Imaris is the leading 3D and 4D interactive image visualization and analysis 

suite for life sciences. Our teams are working together to bring optimum compatibility 

between our software products and will make announcements as progress is made. 

In the immediate future please visit the Bitplane website for more information - 

www.bitplane.com  

 

¶ KOMET - enables you to image and analyze the samples produced using the 

Single Cell Gel Electrophoresis (Comet) Assay.  The Comet Assay is a technique 

allowing DNA damage in a single cell, to be detected using a fluorescence 

microscope.  Live images from the microscope may be examined directly using a 

sensitive CCD camera or digital images may be imported from other sources.  

Operations are initiated from a convenient toolbar and all data is stored in standard 

spreadsheet format for plotting and statistical analysis.  ExcelÊ Macros are provided 

to automatically manipulate and view the data.  

 

¶ Revolution XD laser spinning disk confocal systems ï Andor is a global 

distributor of the Yokogawa CSUX dual spinning disk confocal scanner. We integrate 

the CSUX with Andor and third party-manufactured products to create industry-

leading live cell confocal microscopy systems. Our systems provide ultimate 

sensitivity with extreme flexibility offering confocal, TIRF and FRAPPA and ablation 

laser microscopy solutions. Visit our website to discover more ï 

www.andor.com/microscopy/  

 

¶ Revolution DSD spinning disk structured illumination systems ï Andor 

http://www.bitplane.com/
http://www.andor.com/microscopy/
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co-exclusively distributes and creates solutions built around the Aurox spinning disk 

confocal scanner, which is based on the principal of ñaperture correlationò. Unlike 

other white light confocal instruments, DSD provides strong optical sectioning even 

at low magnifications because out of focus light is sensed via a second optical 

channel and actively rejected. Laser-free operation makes the system highly cost-

effective and provides freedom in choice of excitation and emission filters. Visit our 

website to find out more.  

 

¶ Photonic Instruments Photo-Stimulation Systems ï Andor acquired 

Photonic Instruments in April 2010. the Photonic products include Mosaic and 

Micropoint systems which can be used for photo-switching, bleaching, activation and 

ablation. The products can be configured with Andor and third party products and 

provide market leading performance and functionality. Please contact us for more 

information or see the Photonic Instruments web site. www.photonic-

instruments.com . 

 

¶ Andor Custom Imaging Systems ï Andor will tailor-make a system for 

quantitative fluorescence or luminescence imaging to meet your requirements. Visit 

our website to find out more. Solutions for calcium, GFP applications, super-

resolutions and more ï visit our website for more details. 

 

Andor Systems Division has extensive development facilities and expertise in both 

fluorescence imaging hardware and software. Custom solutions can be developed.  

http://www.photonic-instruments.com/
http://www.photonic-instruments.com/
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1.7 Software Development Kits (SDK)  

If you have programming effort available and would like to investigate writing your 

own OCX for a camera or other instrument, SDKs are available on request from 

Andor. The following SDKs are available and include skeleton OCX and example 

code provided for Borland Builder and Microsoft Visual C++. 

 

1) The new Python IDE is a fast way to extend iQ3 for your specific activities.  

 

2) Camera OCX SDK, to allow integration of cameras with Andor iQ.  

 

3) Auxiliary Device OCX, to allow integration of instruments with Andor iQ. 

 

4) Plug-In dynamic link library (DLL) SDK, to allow creation of specialist tools for 

image analysis and processing. 

 

5) Memory manager SDK, to allow third parties to integrate with Andorôs powerful 

memory manager and gain benefits of ImageDisk technology.  

 

6) Andor Laser Combiner control SDK is also available and has been integrated with 

3rd party products including LabView and MatLab. 

 

7) Photonic Instruments photo-stimulation products can be integrated into third party 

solutions and an SDK is available on request and agreed terms. 

 

 

If you are interested please contact us at 

http://www.andor.com/contact_us/support_request/ . 

http://www.andor.com/contact_us/support_request/
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2.1 User Management and Logon Procedure 

Andor iQ 3.0 introduces the ability to have multiple Application User Accounts 

while still using one common Windows logon. This is now the preferred way of 

managing multiple users. These accounts control which Configurations a user has 

access to. In addition, they also provide private Protocols, Channels, Scans and 

ImageDisks for each user. 

By default, iQ Application User Accounts are not switched on and the iQ application 

starts without prompting the user for credentials just like previous versions. 

All user account configuration is performed with the Configuration Manager utility. 

 

When Application User Accounts are switched off, Andor iQ has a 2-level logon 

procedure.  First is the Windows logon and second the iQ logon, both are significant. 

To setup iQ, logon to Windows as a (local or system) Administrator because this 

gives you full access. When you logon to iQ you select a ñconfigurationò from a drop 

down list to initialize the software into the desired configuration. Configurations are 

created by the Administrator using the Configuration Manager utility (Section 2.3.1). 

The configurations specify which hardware is to be controlled and loads the 

appropriate software controllers or start iQ in the Analysis mode if no hardware is 

used.  

 

The Configuration Manager allows the Administrator to control Global Settings for 

ImageDisk and Multi-level User Access (MUA). When MUA is ON, permissions 

are varied by Windows User Status.  Administrators are able to run the Configuration 

Manager and change hardware settings, while all users have permission to Run iQ, 

create, edit and execute instrument control and image acquisition Protocols.  If the 

ImageDisk folder is set to Private the ImageDisk folder name is based on Windows 

logon name. This offers data security and privacy, but only if usernames and logons 

are used correctly.  It is important therefore to ensure proper use for this mechanism 

to function robustly.  

 

If MUA is OFF, all users have full access to hardware settings and probably share 

the same Windows logon. In this case multiple users can be managed in a slightly 
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different way. If they share a hardware configuration, they can control the same 

hardware, but under different names, so that their settings and protocols are stored 

independently. In this case the ImageDisk is Shared by all users and so is less 

secure, but it can work well in multi-user environments when users clean up and 

save their own data after each session ï OR a robust policy of ñthe ImageDisk will be 

deleted every night at midnightò with Windows automation routine executing a 

scheduled clean up.  

iQ Application Administrator Account 

A special account is available that permits administration access to the Configuration 

Manager utility as well as the iQ application as a user who has permission to use all 

configurations. The account username is admin. 

Access to Configuration Manager is now restricted to administrators who know the 

admin password. 

Administrator as iQ User 

The administrator account also has access to 

the iQ Application and can use it as a normal 

user with one difference; all configurations are 

available to the administrator account. 

To log in as Administrator, supply the óadminô 

username along with the password that has 

been set in Configuration Manager: 
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User Accounts 

Login 

When Application User Accounts are switched on, users must supply their username 

and password credentials in order to use the iQ application. 

 

Note: clicking Cancel at this point will terminate the application. 
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Once authenticated, the user is prompted to choose a Configuration to use: 

 

 

The user can only choose from the configurations that they are authorised to use: 

 

Note: Analysis mode is always available. If a user has no permissions to use any 

configurations, then iQ will choose that automatically. (Analysis mode was formerly 

called NoGrab mode). 

Once the configuration is chosen, iQ starts up and initialises devices: 
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2.1.1 Running iQ While Logged onto a Domain 

Some customers may wish to run iQ on a computer while logged onto a remote 

domain.  In this case, Windows grants limited access to certain areas of the local 

machine.  Therefore it is very important that the LOCAL Administrator runs iQ first 

and sets up the hardware device settings.   

 

By default (in Win2000/XP) all Domain Users are treated as restricted users on the 

local machine.  iQ allows Domain Users full access to the Software e.g. to be able to 

create, edit and delete Protocols and Channels.  

 

A Note to Administrators: 

To find out more about this go to the Windows 2000/XP Start Menu, Settings, 

Control Panel and Select Users and Passwords and use Windows on-line help.  To 

summarize the Access Levels provided in Andor iQ depend on Local Status and are 

summarized in the following table: 

 

Access Levels in Andor iQ with MUA ON 

Log On Status Full + Configuration Full 

Local Admin Y  

Local User N Y 

Domain Admin N Y 

Domain User N Y 

Domain+Local Admin N Y 

Domain+Local User N Y 
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2.2 Starting iQ 

2.2.1 The iQ 3 6D view User Interface 

 

 

 

When you have logged onto Windows and iQ as described above, the default User 

Interface will open in 6D view form. This interface is aimed to simplify the setup of 

the most common experiments by presenting all the settings together in a single tab. 

The other form which is shown on the startup is the Image view window. If hardware 

is specified in the configuration, then the Device Setup window will also be shown. 

We can switch to the nD tree view form using the ND tree view button. 
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2.2.2 The iQ 3 nD tree view User Interface 

 

The above picture shows the nD tree view format in iQ which is intended for more 

complex and advanced experiments. 

 

You can select which functions you want to be 

visible on the iQ interface via the Function option in 

the Settings menu of the Control Window.  Please 

refer to Section 2.6.3 for further details. The 

following dialogue is displayed, enable the 

appropriate check box and then press the OK 

button.  Page tabs will be displayed for all selected 

functions. 

 
 

Image 
Window 
Menus 

Image Toolbar 

Image Window 

 

Image Navigator 

iQ Control 
Menus 

Acquisition 
Analysis  
Movie Editor 
Spot 
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2.3 Concepts in Andor iQ 

Before we begin an overview of iQ functionality, the reader should be aware of some 

key concepts.  These are straightforward, especially if you have some experience of 

optical microscopy, and once understood will clarify how to utilize iQ to best effect.  

Please read this section. 

 

The key concepts are Channels, Scans, Protocols, Triggers and Events, 

ImageDisk, nDims, Device Setup, and ROIôs and Classification. 

 

To get started we include the following check list of actions to ensure proper effective 

use of Andor iQ.  These should be completed by the Administrator/Installation 

personnel or key user of the system before general access is provided to others. 

 

Check List 

 

1) Configuration Manager ï specify hardware to be controlled. 

2) Run iQ and test hardware communications, boards, etc. through Device Setup 

dialog. 

3) Calibrate optical system (ɛm m-1 )- objective(s), optivar, C-mount, camera 

pixel size. 

4) Run Stage Align Wizard if a multi-well or micro plate specimen is to be 

scanned. 

5) Create one or more Channels (Wizard or Device Setup) 

6) Create and Edit Scans. 

7) Create and Run Protocol(s) 

8) Acquire Images and Data. 

9) Export and Transfer Images and Data for storage and further use. 
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2.3.1 Configuration Manager 

NOTE:  The Configuration Manager is only available to Administrators.   

 

To run the Configuration Manager, click on its icon in the Andor Bio-imaging Folder 

on the Windows Start Menu. 

 

AFTER INSTALLATION ASK LOCAL ADMINISTRATOR TO RUN  

CONFIGURATION MANAGER.  FOR DETAILS SEE APPENDIX. 

2.3.1.1 Configurations  

Hardware Configurations can be created, edited and deleted in the Configuration 

Manager (CM).  The CM interface is shown below with one configuration expanded 

to show details of device controllers. 
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The available configurations are listed in a Tree View, each comprising the following 

information: 

 

Created By   The name of the Administrator who was logged onto 

the Local Machine when the Configuration was created. 

 

Date Created  The date the Configuration was created. 

 

Date Last modified  The date the configuration was last modified. 

 

Acquisition Device  The Camera Device used in the configuration. 

The Camera Device Driver (OCX) used by the Camera 

Device can be seen by expanding this part of the tree. 

 

Auxiliary Devices  The Auxiliary devices that are contained in the 

configuration are listed. 

 

Auxiliary OCX Files The Auxiliary Devices Drivers (OCXôs) used by the 

Auxiliary Devices can be seen by expanding this part of 

the tree. This is useful for troubleshooting. 

2.3.1.2 Global Configuration Settings 

For Details on Global Configuration Settings see Appendix 2. 

2.3.1.3 Software Protection Key 

Selecting Software Protection Key from the drop down list opens the Software 

protection Trouble shooter Page. 
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Select the Read button to list programs enabled on dongle.  Select Done when 

complete. 

2.3.1.4 Upgrading iQ versions 

If you are upgrading from a previous version of the software, then your device 

settings will be retained between versions. You should ñUninstallò the previous 

version of iQ before installing the new version unless you are installing iQ 3.0 on top 

of a version of iQ2 or earlier If provided, please use Andor upgrade tools to ensure 

backward compatibility of hardware and software.  

 

When you start to use iQ 3.0 you will notice some differences, which we will outline 

here.  

a. Whenever you select a Configuration, iQ 3.0 will function with your existing 

Protocols, Channels and Scans from the configuration, but you will need to use the 

Protocol importer tool to perform a manual copy (see A5.27) 
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2.3.2 Channels 

Channels are settings files, created and managed in the Channel Manager.  

Channels specify all the settings for capturing an image of a specimen in a given 

contrast mode or with a specific fluorescence probe e.g. phase contrast or DAPI or 

TRITC. 

 

Channels describe how your hardware devices are set up to illuminate control 

devices to the sample and capture the image.  They are set up using the Channel 

Manager, which is opened by pressing the Channel button on the Acquisition 

dialogue.  Channels also control light source Shutter actions before and after taking 

an image, and in order for this to be defined correctly, you must set the shutters in 

the Channel Manager wizard as you will see in Chapter 4. 

 

Once a channel is configured through the Channel Manager (shown here) you can 

use it to snap single frame images, share it with other users and build it into more 

complex acquisition sequences 

(Protocols). Channels specify settings for 

cameras, microscopes, filter wheels and 

shutters ï in short anything affecting 

sample illumination and image capture.  

 

 

To create a new channel press New.  A 

wizard will take you step by step through 

the creation of the channel, displaying 

information to help the user at each step.  

The first dialogue in the Wizard will ask 

you to enter a name for the channel.   

 

Subsequent dialogues in the wizard will 

depend upon the hardware devices 

included with your system.  Detailed tutorials for setting up channels for different 

types of Experiment are included in Chapter 4 in the User Guide. 
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To edit a channel select it in the list and press Edit or use Device Setup.  You will 

then step through the wizard as with setting up a new channel (except you will not be 

asked to name the channel), setting up your hardware devices. 

 

NOTE: 

Because the channel will be available to all users for a specific hardware 

configuration, it is important that you have a clear naming convention. For example 

we recommend the following. Prefix Channel names with a lower case letter for the 

mode and use upper case for the fluorophore. E.g. vGFP means visual GFP for 

switching to the eyepieces for user viewing of data, while cGFP means confocal GFP 

and tGFP means TIRF GFP settings. In this way you can agree and maintain clean 

and robust system setups. 

 

Copy allows you to create a new channel, having the same setup as an existing 

channel.  Select from the list the channel you wish to copy then press the Copy 

button.  A dialogue will prompt you to enter a name for the new channel: 

 

Type the name into the text box and press OK.  

The new channel will be added to the list, where 

it can be Edited as required. 

 

 

To delete a channel, select it in the list and press Delete. 

 

Press Close to exit the Channel Manager, returning to the Acquisition dialogue. 
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2.3.3 Scans 

Scans are created, edited and managed in the Scan Manager.  Scans specify the 

co-ordinate sets for image sequence capture when more than one field of view 

and/or more than one focal plane in the sample is to be observed.  This requires 

motorized XY and/or Z control.  Scans are configured through the Scan Wizard and 

are inserted and deleted to and from Protocols to specify acquisition sequences. 

Scan types include multi-well, multi-field and montage types. iQ allows insertion of 

multiple Z scans, but only one XY scan.  Scans specify settings for motorized XY 

stages, microscopes and piezo focus mechanisms.  They can be re-used and edited 

directly in the nD Protocol Tree (Section 4.3).  More options are revealed by using a 

right mouse click. 

 

Scans are set up using the Scan Manager, which is opened by pressing the Scan 

button on the Acquisition dialogue: 
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Existing scans are displayed in the list at 

the bottom of the dialogue.  Clicking on the 

plus sign to the left of each item will display 

summary information about the scan. 

 

To create a new scan press New.  A wizard 

will take you step by step through the 

creation of the scan, displaying information 

to help the user at each step.  The first 

dialogue in the Wizard will ask you to select 

the type of scan.  The following options are 

available: 

 

 

2.3.4 Protocols 

Protocols specify acquisition sequences. An example screen shot from the Protocol 

Manager is illustrated below.  Protocols are created as prototypes (basic forms) and 

then edited as required by inserting and deleting elements. Protocols persist 

between iQ sessions and are expressed as a Tree structure on the Acquisition page 

(Section 2.6.1).  The Tree structure is an active component, which can be edited 

with right mouse pop-up menus.  The prototype protocols in iQ 3 are always of type 

Time Lapse and are created with one Repeat-Interval and a single channel named 

Current. The user can edit protocols and insert nested Time, XY and Z Repeat 

actions with Channels and other actions as desired. The iQ 3 Protocol structure 

makes iQ one of the most flexible acquisition platform available.  
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More advanced Protocols can 

include multiple channels, scans, 

moves, trigger in/out, user-

defined delays, on-line 

processing, on-line graphing, 

pauses which require user input.  

 

Please refer to Section 4.5 and 

4.6 for a description on how to 

create and use protocols. 

 

 

 

 

 

2.3.5 Triggers and Events 

Andor iQ now has a powerful set of Trigger commands for protocol control.  External 

synchronization of imaging systems with other forms of data acquisition, specimen 

stimulation or specimen treatment is important in various scenarios. 

 

Triggers are grouped as ñTrigger INò and ñTrigger OUTò commands for inclusion in 

the acquisition protocol from the Right mouse pop-up menu. Triggers are given 

simple text names, to ease user interpretation, through the Trigger manager and are 

used to monitor and control 8 inputs and 8 outputs. Each of these input/outputs is 

associated with a TTL level signal linked into the imaging system through Andorôs 

PCU or BOB Trigger Boxes. Each signal is coupled through a BNC connector on the 

Trigger Box and can be assigned to a specific text label.  

 

In the Protocol a Trigger IN command pauses the acquisition sequence UNTIL the 

Trigger IN matches the desired state or transition (Hi or Lo or Hi-Lo or Lo-Hi). A 

Trigger OUT command sends the appropriate signal level (Hi or Lo) or transition (Hi-
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Lo or Lo-Hi) on the selected output(s).  In this way synchronization events can be 

passed between systems or devices to ensure that image capture coincides with 

specimen treatment or exposure whatever it may be. 

 

The Trigger In Signals can also give rise to event markers which are stored within 

the acquired image sequence.  Event markers can be set manually by pressing the 

Space bar or may be associated with an external hardware input as discussed 

above. 

 

All event markers are stored with a simple text description and can be edited and 

added to an image series retrospectively, post-acquisition.  Event markers generate 

graphical cues during Analysis (through series) or data review using the Navigator.  

Further information concerning the use of Event Markers is provided in Section 5.6. 

2.3.6 ImageDisk 

ImageDisk is virtual memory system which uses a dedicated directory on the system 

hard disk, or preferably on a separate fast hard disk or RAID array. ImageDisk 

buffers images for rapid access during capture, processing and analysis and 

provides permanent storage of data, making it readily available between imaging 

sessions.  

 

Users will need to manage the ImageDisk to release space when it starts to get 

full or to Save important data to standard image file formats like (multi-TIFF). 

Note that Imaris 7.1 now reads the ImageDisk directly and greatly reduce data 

exchange times between the two. 

 

ImageDisk performance will suffer if a drive becomes too full (80% or more), or if 

NTFS file format is NOT used. In order to check, double-click My Computer and 

Right-click each Hard Drive, selecting Properties from the pop-up menu. This will 

show the current file system and free space.  

 

The ImageDisk in Andor iQ now warns the user when the disk is becoming full and 

provides a warning at each 5% increase above 75%.  At 90% iQ will demand the 
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disk be cleaned up and/or backed up. 

 

In Multi-Level Access different Windows users will be provided with a separate 

ImageDisk folder to ensure that they do not delete or corrupt another userôs image 

data.  All images are acquired to the ImageDisk, and the memory management 

ensures that when system memory (RAM) is limited, rapid disk transfers are used to 

buffer images not in use.  In this way the ImageDisk provides a substantial 

enhancement to memory management and performance with the large data sets 

commonly acquired, processed or analyzed in Andor iQ.  ImageDisk access and 

control functions are controlled from the ImageList menu item. 

2.3.7 n-Dimensional Images (nDims) 

nDims are multi-dimensional images, first introduced in Kinetic Imagingôs Lucida , a 

legacy product for multi-dimensional processing and analysis.  nDims are important 

because they are multi-dimensional containers of the image data, held on the 

ImageDisk and created when Protocols are run for acquisition or loaded from file.  

The main advantage of an nDim is that it allows visualization, processing, analysis 

and storage of all image data as a single object.  Selecting and defining the 

dimensions is achieved with multi-dimensional tools, such as the Image List 

(Section 2.5.2), Navigator (Section 2.9) and Selector (Section 2.8.2.6).  All this 

combines to makes operations on the large data sets simple and rapid - a real 

benefit to the user.  It also helps to minimize the difficulties associated with file 

management of multi-dimensional datasets. 
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2.3.8 Device Setup 

The Device Setup button on the 

Image and Control windows opens 

a dialogue for setting up and 

configuring all external hardware 

devices included with your system.  

This dialogue is available to all 

Users.  Only Local Machine 

Administrators can change 

hardware settings (e.g. COM ports, 

board configurations, etc). 

 

Dependant upon the devices 

included, different options will be 

available which are accessible from 

additional page tabs.  Information 

for most devices supported by iQ 

can be found in the manufacturers 

supplied manuals or in Appendix 

3. 
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2.3.9 ROIôs and Classification 

Regions of interest (ROIs) can be readily defined and subsequently analyzed using 

iQôs analysis tools.   

 

Analysis parameters 

such as mean pixel 

intensity, peak intensity, 

etc are readily computed 

for a complete data set 

or from user defined 

regions on the image.  

ROIs may be constructed 

using any combination of 

size and shape.  Regions 

can be of line, polyline, 

rectangular or elliptical in 

type and more complex 

figures can be drawn 

using the polygon or 

freehand polygon tools.   

 

The analysis of ROIs is 

useful for the through-series analysis of temporal or Z-series data.  Discrete regions 

drawn using the same color can be classified and assigned to a particular feature or 

class assigned by the user.  Multiple regions from the same class may be analyzed 

individually or combined as a group and a background correction can be applied 

during analysis using background ROIs.  Further information regarding ROI 

classification and the use of the Feature Definition function is described in Section 

2.8.4.  The use of ROIs during image analysis is discussed in Section 4.6.1. 
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2.4 Supported Image File Formats 

Andorôs file handling tools allow for import of wide a range of file formats as 

described subsequently in Section 2.5.1 

 

Imported file formats supported by iQ are listed as follows: 

AVI, BioradMRC, Bitmaps, Fenestra (Kinetic Imaging), Olympus GB200, JPEG 

(*.jpg, *.jpeg), Kontron (IMG), Micro Voxel, MIF, Multi-Load (*.*), Photometrics, 

Princeton Instruments, Targa, Adobe TIFF standard, Andor Multi-TIFF, UserDef 

(allows Raw import of images with known bit depth, XY and header size), Visilog, 

Zeiss LSM (*.lsm), Andor Solis (*.SIF). 

 

Images may be exported from iQ using any of the following formats: 

AVI, BioradMRC, Bitmaps, Fenestra, JPEG (*.jpg, *.jpeg), Kontron, Micro Voxel, 

Photometrics, TIFF files. 

2.4.1 Five TIFF formats are available for saving images: 

TIFF (multi-image file) - Image saved in a multi-frame format retaining its original bit 

depth. 

TIFF (8/24 bit multi-image file) - Image saved in a multi-frame format.  Bit depth 

information is retained if the original image is 24-bit or 8-bit data.  For 12 bit and 16 

bit depth images, the image is subsequently saved as 8-bit data. 

TIFF (single image file) - Image saved in a single plane format retaining its original 

bit depth. 

TIFF (8/24 bit single image file) - Image saved in a single plane format.  Bit depth 

information is retained if the original image is 24-bit or 8-bit data.  For 12 bit and 16 

bit depth images, the image is subsequently saved as 8-bit data. 

TIFF (LZW) - A compressed image, saved as a multi-frame format. 
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2.5 The iQ Control Window 

The Control Window has three main parts:   

 

¶ Window Menus, 

¶ Toolbar  

¶ Function Tabs.   
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2.5.1 The File Menu 

The File Menu is used to load images from and save images to disk, to specify the 

default directory for saving Experimental data and also to exit from iQ. 

 

Open Image - open an image from disk.  If you open an 

image while Live, the system will return to Idle and the 

image will be opened. 

 

The example below shows the dialogue when opening 

images using the Multi-Load option.  Multi-Load enables the import of multi-

dimensional data following the selection of a single file in the appropriate directory 

 

 

 

 

 

 

 

 

. 
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Once a file has been selected and the Open button pressed, the status of the import 

operation is displayed in a progress bar as the image files in the directory are 

constructed into an n-Dimensional image.  The default 3rd dimension is time, but this 

can be edited using the Dimension Editor as described in Section 5.2.5. 

 

Only files with matching names are imported using the Multi-Load option (e.g. If two 

image series [red01.tif - red80.tif] and [red_01.tif - red_80.tif] are resident in the 

same directory.  Initially selecting image red01.tif will subsequently Multi-Load the 

[red01.tif - red80.tif] image series.  If the red_01.tif image is selected, the [red_01.tif - 

red_80.tif] series will be loaded). 

 

Save Image - save an image to disk. 

This opens a standard Save File dialogue, in which you can specify a filename and 

directory to which to save the image. 

 

When saving files the user should be aware of the fact that some file types support 

multi-dimensional images while others support on single XY frames. The main types 

handled by each format are listed below.  

 

Single frame formats: Bitmaps, Fenestra, Kontron and TIFF 



Andor iQ User Guide 
 

 

46 © Andor Technology 

 

Multi-frame formats: AVI (usually compressed), Biorad MRC, ICS, Microvoxel, STK, 

TIFF, TIFF LZW. 

 

A list of all supported file formats was discussed previously in Section 2.5 

 

Note:  Bear in mind that if you try to save a multi-dimensional image into a single 

plane image file then only the first frame will be saved. 

 

Set Save Path - specify the default directory to which experimental data is saved. 

When you save experimental data, the Save File dialogue will point to the specified 

directory by default. 

 

Image Importer ï import an 

image or series of images from a 

3rd party program. iQ uses its own 

naming convention when 

importing or exporting a 

multidimensional image as a 

series of single files. E.g. 

MyImage_t0001_w0001.tif 

indicates that the image has both 

time and wavelength dimensions. 

When the images do not meet this 

requirement, Image Importer 

Wizard, in addition to some user 

input, can open them as a familiar 

multidimensional image for 

viewing, manipulation and export. 

The first step is shown here.  
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Pressing the  button brings up a 

browser window from which the 

directory containing the images can be 

selected. 

 

 

 

 

 

 

 

 

In this example, the beginning of the file 

name (FURA_time ) is common to all the 

files we wish to import, so this is entered 

into the Common File Name: box.  

 

Pressing Next will show the following 

step: 

In this step, the dimensions of the images 

must be entered. In this case, there are 

two channels and series through time. 

 

If there is only one channel, untick the 

Multi-Channels checkbox. 

 

Press Next. 
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Now the two channels must be identified by 

their file names.  

Channel 0 files end wave0000 and Channel 

1 files end wave0001. These are entered in 

the Channel Identifier boxes respectively 

and the wavelengths (if known) in the 

Wavelength(nm) boxes. 

 

Press Next. 

 

 

 

 

 

 

Whereas the wavelength identifier was 

wave0000 and wave0001, the time identifier 

in this example is just time . The units are 

known to be approximately 0.6 seconds, 

starting at time 0. Specifying ómsô in the Unit 

box (and consequently ó600ô in the 

Resolution box) gives the more familiar 

h:m:s:ms time format in the navigator 

toolbar. Specifying ósô will give the time 

format in s only. 

 

Press Finish. 

 

The Multi-Load progress bar will appear 

and the images will be loaded into the 

Image Window to be analyzed in the same 

way as a single multi-dimensional image file. 
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2.5.2 The Image List and Metadata  

 

 

The Image List shows which images are held on the Image Disk.  All images are 

opened or acquired and buffered on the Image Disk.  This provides rapid and 

efficient access to the large data sets associated with multi-dimensional imaging. 

Note: Flexible protocol execution may create multiple image entries to support 

complex tree structures. For more information see Chapter 4. 

Clicking on the Image List menu item opens the dialogue shown below. 

 

 
 

Image Details - When an image is selected in the Image List, the meta-data 

information about the image is displayed here.  Details of the content and layout of 

the Image meta-data are included in Appendix 4 of this user guide. 

 

If more than one image is currently selected, details are displayed of the latest one to 

be selected. 

 

Image List - click on an image name to select.  Selected images are highlighted. 

You can use standard multi-select key strokes, click with CTRL and Shift to select 

more than one image.  You can Delete or Save the single or multi-select with the 

appropriate button click.  
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Most buttons are self explanatory, but where more information is needed we provide 

it below 

Refresh - this button refreshes the Image Manager interface. Function key 5 (F5) will 

achieve the same result. 

Show - this button displays the image.  Double mouse click in the list will also show 

the selected image. 

Rename Image ï Simply type the new name into the text box and press OK.  The 

name of the image will be updated in 

the Image List. You can copy and paste 

to the edit box here. 

 

 

Save Image ï When a single image is selected this button opens a standard 

Windows Save File dialogue, in which you can save the image to disk  

When Multiple Images are selected then you are provided with an option to delete an 

image once it has been successfully saved.  

 

 

Before the file save operation can 

commence, a folder must be selected 

for storage of the multiple image set.  

After clicking the OK button, the save 

process commences and a message 

appears at the end of save operation. 
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File ï this menu item opens the following dialogue.  

This provides an alternative route for saving image data and 

deleting images from the Image List.   

 

 

 

Edit Comments ï Clicking on this button opens the following dialogue. 

 

Comments can be typed into the text box as illustrated above and are saved in the 

image header by clicking on the OK button.  The comments associated with any 

image can be viewed by scrolling down the Image Details field in the Image 

Manager. They are stored in an image header field named  

[Comments] 

Text hereé 

[Comments End] 

 

For more information on the image header Metadata see Appendix 4. 
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2.5.3 The Settings Menu 

To aid in desktop management, iQ allows you to select the functionality to be 

displayed.  Clicking on the Function option enables selection of the functions that 

you wish to be displayed.  Page tabs will be displayed for all selected functions in the 

iQ Window.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Max Auto Timeout setting allows you to specify how long that a timed iQ dialog 

will show before it closes and takes default action. These dialogs are intended to 

allow unsupervised actions like shut down in the event of power failure, editing 

settings after a Load Protocol action and so forth. 
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A comprehensive description of iQ functions and page tabs is provided in Section 

2.6. 

Clicking on the Hot Keys menu item enables function keys to be assigned to any 

channel previously defined using the Channel Manager.  A maximum of six keys can 

be assigned during any iQ session. 

 

 

Pressing a function key will change the current 

channel to that specified by the hot key.  If the Force 

Live when Pressed checkbox is enabled, a live 

video image will be displayed in the Image Window 

using the appropriate image acquisition settings. 

 

Pressing the OK button exits the Assign Function 

Key dialogue.  The Reset button returns all the hot 

keys to the None state, no channels are associated 

with any of the function keys. 

 

 

Three of the function keys are reserved and cannot 

be assigned to a channel.  The F1 key is used to 

access Windows Help information and the F5 key is 

used to refresh the iQ Image List. 
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The Interval Setup item enables a list of intervals to be created which can be 

subsequently accessed during the execution of a protocol, allowing different 

repetition intervals to be used.  This function allows sampling rates to be adapted to 

the experimental condition. 

 

 

 

 

 

 

 

 

 

 

Repetition intervals may be inserted in the list by clicking on the Add Interval button 

and pressing OK. 

 

Interval lengths may be specified in milliseconds, 

seconds, minutes or hours. 

 

 

 

Intervals are removed from the list by highlighting the unwanted item and clicking the 

Delete Interval button. 

 

During a live acquisition sequence, the list of repetition intervals is accessed by right 

clicking on the Interval item in the nD Protocol Tree. 
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The appropriate sampling interval is 

selected by clicking the right mouse 

button. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.5.4 The Wizards Menu 

The Wizards menu offers access to all calibration related actions and to Channel 

and Protocol wizards.  Further information on the use of the Wizards is described in 

Chapter 3. 
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2.5.5 The Process Menu 

 Selecting Process from the file menu accesses additional functions.  These 

functions are listed in the adjacent picture.  A comprehensive description of the 

Process options currently available may be found in Section 5.1. 

2.5.6 The Analysis Menu 

Further information on the use of 

these functions is described in 

Sections 4.6. 

2.5.7 The Plug-Ins Menu 

 

 Selecting Plug-Ins from the file menu accesses 

additional functions. 

 

 

 

The selected functions are now available for use during subsequent iQ sessions.  A 

comprehensive description of the Plug-In functions currently available may be found 

in Section 5.2. 
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2.5.8 The Help Menu 

 

Selecting Help from the file menu will give you three options.  

First selecting Help from the menu opens the iQ Online Help 

file. 

 

 

Selecting Product Activation from the 

Help Menu opens the Status window.  

From here you can see the available 

Andor iQ modules.  A tick mark 

indicates activated products.  The right 

side of the dialogue shows which 

modules are activated and the existing 

time limit (if any).   

 

Select the Refresh button for changes to show. 

 

 

Please contact Andor Bio-imaging 

division for further details on activating 

iQ Modules. 

 

Pressing the About button displays 

information about the software and 

contact details for Andor Systems 

Division. 
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2.6 Function Tabs 

2.6.1 Acquisition 

The Acquisition tab enables set up and execution of experimental Protocols. 

 

 

 

 

2.6.1.1 Status Box 

The Status Box displays the current status of your system.  A message describes 

the current status and the box is color coded: 

Pink - Idle -  The system is  Idle - i.e. not capturing. 

Cyan - Live - Live video is currently displayed in the Image Window. 

Yellow - Arming system  - Run has been pressed and system is initializing 

or waiting for Trigger IN. 

Green - Acquiring data - Busy State Protocol is running and shows 

progress. 

Blue - Exposing node (time remaining) - If one of the Channels in the 

Protocol has an exposure time > 1second, Status will turn blue and the time 

remaining to complete exposure will be displayed. 

 

The progress of the Experiment is displayed in the progress bar below the Status 

Box. 
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2.6.1.2 Toolbar 

The toolbar provides quick access to the Open, Open with Imaris, Save, Live, Snap 

and Channel functions. 

Click on Open or Save to obtain a standard Windows Open/Save File dialogue, in 

which the image can be loaded from or saved to disk.  

 

Click on Open with Imaris to launch Imaris (if installed on the system) with the 

current iQ image automatically loaded. 

 

When Live button is pressed, its text changes to Idle and live video is displayed in 

the Image Window until the (Idle) button pressed again. 

 

Live mode is used for interactive focusing of the system and adjusting the imaging 

device prior to Protocol execution. Adjustments to the camera etc. can be made 

directly via Device Setup or Channel Manager.  

 

Snap is used to acquire 1 frame of an image.  On pressing Snap the label on the 

button will change to Stop.  To cancel Snap with a long exposure time, press Stop 

to abort it. 

Channel button - shows the current selected Channel - see screen shot.  

When you click on 

the button a popup 

menu shows the list 

of Channels available 

and allows selection 

of one of these.   

 

If you select a Channel from the dropdown and then press Live, iQ will drive the 

system hardware to the recorded Channel settings, pre-frame events associated with 

the channel will occur (e.g. shutters will be opened) and then Live video will be 

displayed in the Image Window.   
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2.6.1.3 AutoSave 

Auto Save can be toggled on and off by clicking in the checkbox.  When selected 

the checkbox is labeled with a tick and on completing the current Protocol the image 

will automatically be saved to disk with the name 

given in the Protocol and an extension including the 

date and time. 

 

To specify a folder in which to Auto Save, press the 

button on the right.  A dialogue will ask you to select 

a folder. Note this can be a remote or network drive. 

 

Select the drive and folder then press OK.  The folder name will be displayed in the 

Auto Save text box in the Acquisition dialogue. 

 

 

2.6.1.4 Protocol 

The Protocol section of the dialogue is used to set up and control 

experiments: 

 

Pressing the Protocol button will launch the Protocol Manager.  The 

Protocol Manager allows you to Select or Delete a Protocol from the 

list or create a New Protocol. New Protocols are created as 

Prototypes, which are then either edited in the nD Protocol Tree by 

Edit, Insert, Delete and other keyword specific actions or in the new 

iQ3 6D view interface. After completing the setup you will return to the 

Acquisition dialogue, where the Experimental commands are 

displayed in a tree-type structure.  Further details regarding the use of 

the Protocol Manager are described in Section 4.4.  Note that any 

Channels or Scans to be included in the Experiment must be set up 
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first from the Channel (Section 4.2) and Scan (Section 4.3) Managers (press the 

Channel or Scan buttons, respectively to access these functions). 

 

2.6.1.5 Run, Channel, Scan, Device Setup, Store, Store As 

After an Experiment is set up, press Run to start.  The button label 

will change to Stop.  To cancel an Experiment before completion, 

press Stop. 

 

 

The Channel button opens the Channel Manager (Section 4.2), which allows the 

setup of channels.  (Channels describe how your hardware devices are set up to 

illuminate and expose the sample). 

 

Click on XY Scan to open the Scan Manager (Section 4.3), which allows the setup 

of scans.  These are used to analyze samples at more than one field of view in the 

XY plane and/or at different Z coordinates in a Z series.  A scan pattern defines at 

which XYZ coordinates the sample will be illuminated and exposed. 

 

The Device Setup button opens a dialogue in which all the hardware devices 

included with your system can be set up and configured (Section 2.3.8). 

 

Loop Protocol is toggled on and off by clicking in the checkbox.  When selected the 

checkbox is labeled with a tick and on completing the Protocol it will repeat using the 

same specified criteria, overwriting the previous acquisition.  To end the Protocol 

press Stop. 

If Loop Protocol is deselected, the current Protocol will run to completion and then 

the system will return to Idle. 

A possible application for Loop Protocol is where you want to capture an event 

whose starting time is unknown.  Simply waiting for the event to begin and then 

pressing Run would result in you missing valuable data at the start of the event.  You 
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can therefore leave the Protocol Looping, ensuring that you capture the whole of the 

event, after which you can stop the experiment. 

 

If Display Image is selected, live video is displayed in the Image Window during the 

image acquisition. If de-selected, live video is not displayed. This option has the 

advantage that the image acquisition is quicker. 

The Store / Store As buttons are used to save Protocols.  The information in the 

Protocol Command Tree will be loaded/saved. 
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2.6.1.6 6D protocol  

The 6D Protocol panel provides an intuitive interface for creating complex acquisition 

sequences and allows a maximum of 6 dimensions. You can configure the details of 

the protocol actions using the panels that are shown below. Protocol actions are 

placed into an execution stack when iQ prepares to Run the Protocol.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Protocol Tree View   

Z Scan Panel   

XY Scan Panel   

Time Lapse Panel   

Channels Panel   

Run current protocol   
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2.6.1.7 nD Protocol Tree 

You create nD Protocol Trees from the Protocol Wizard using New. But you 

configure the details of Tree Actions with the right mouse menu which shows Edit, 

Insert and Delete when the context allows it. Tree Actions are placed in to an 

execution stack when iQ 

prepares to Run the Protocol. 

Stack construction allows iQ to 

build complex protocols with 

Repeat loop nesting to many 

levels, subject to final image 

dimensionality not ten. If a Tree 

Node has a plus sign (+) to its 

left, a mouse click on the (+) will 

expand the tree as shown here. 

 

 

A right mouse click on an Action 

in the Protocol will open a pop-

up menu, in which the 

appropriate options for that 

command are displayed. For 

example, right clicking on a 

Channel node will display the 

following options: 
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The available keywords or Actions 

that can be used in a nD Protocol 

Tree are described in some detail in 

Chapter 4: 

 

 

 

Live Go live with that channel 

Move To all hardware devices will move to the settings specified for that 

channel 

Adjust Camera Adjust the hardware settings for that channel 

Delta Z Adjust a new Z position - an offset which allows you to correct 

for chromatic effects in the optics and acquire.the channel at a 

different Z positions for any reason. 

Acquire Acquire an image with the hardware devices set up as 

specified by the channel 

Edit Allows for editing the channel and brings up channel manager 

Insert Insert a new keyword below this move channel. The Tree Insert 

dialog containing a list of valid keywords for insertion will 

appear to allow the user to choose. 

Delete Deletes the channel from the protocol 
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2.6.2 Analysis 

The Analysis Tab is used to calculate statistics for the current image or, if drawn 

onto the image, user-defined regions.  Results are displayed in both graphical and 

numerical format.  Further details concerning the Analysis page are provided in 

Section 4.6. 
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2.6.3 Movie Editor 

The Movie Editor is used to create animation sequences from frames of interest, 

which can be subsequently saved as AVI Movies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The use of the Movie Editor is described in Section 5.8. 

 

To get started, select this dialogue use ImageList to show an image in the Image 

Window, it will then appear in the list.  Use Set Frame option to edit parameters and 

Play List to preview.  Then Save List as movie to save windowôs AVI. 
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2.6.4 Spot Analysis 

The Spot Analysis Tool is used to quantify the morphology, density and intensity of 

discrete objects.  Further details regarding the use of the Spot Analysis Tool can be 

found in Section 4.10 of the User Guide. 
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2.7 The Image Window 

The current image is displayed in the Image Window.  

 

 

The Image Window will update the displayed image in response to several actions. 

For example whenever the Live or Snap buttons are clicked on the Control Window, 

or when the Run button is clicked with the Display Image option selected, on the 

Acquisition tab.  The Image Window updates when you Show from the Image List or 

use the Open Image File menu. When iQ opens from it displays the last image 

displayed in the previous session. 

When on-line Ratio processing is executed during a Protocol, a tab named Ratio will 
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be visible below the Image Toolbar.  This tab allows you to switch the display 

between the Ratio and the Raw images.  

 

The Image Toolbar: 

 

 

Regions of Interest (ROIôs) can be defined about features of interest on the image, 

using the Define Point, Define Line, Define PolyLine, Freehand Polyline, 

Rectangle, Ellipse, Polygon and Freehand Polygon buttons, and classified 

according to user-specified features using the Current ROI button in the Image 

Toolbar (Section 2.10.17).  Statistics can then be calculated for each ROI (or class 

of ROI) in the Analysis or RGB Analysis dialogue. 

2.7.1 Image Contrast or Mapping Control 

The Manual Mapping button opens the Image Contrast dialogue, which 

presents histogram(s) and tools for setting the Maximum and Minimum 

mapping values.  This is shown on the next page. The mapping transfer function is 

shown as a red line overlaying the histogram plot. For multi-channel images one set 

of tools is provided per channel.  Changing the Max and Min values and adjusting 

the transfer function will modify the display in the Image Window, to improve contrast 

or view specific image features.  The underlying image pixel intensities remain 

unchanged. 
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2.7.1.1 How the Mapping Table Works 

 

 

 

 

 

 

 

 

 

To display images of dynamic range greater than the computer monitor, we need a 

method to convert image grey value to display value, which is limited to the range 0- 

255. To do this we use a ñMapping Tableò.  For display, the intensity of each image 

pixel is converted to a display intensity value based on the transfer function of the 

mapping table as shown in the figure.  The Mapping Table form can be manipulated 

in iQ with the Mapping dialog to achieve an extremely wide range of display effects. 

When combined with pseudo-color LUTs (look up tables) image intensities can be 

rendered for virtually any purpose. Section 4.1.1. 

2.7.1.2 The Mapping Dialog Tools 

 

In the sequence of figures shown here you 

can see the uses of the various tools 

available in the Mapping Dialog. The figure 

here shows typical histograms from a two 

channel image. 

 

 

 

Set the Max and Min mapping (or scaling) values in the image using the spin buttons 

or typing a number into the edit boxes on the right of the dialog. Spin button step size 

is set by the Step setting. Alternatively, you can grab (click and hold down the 

mouse) the Blue (Min) and Green (Max) vertical bars on the histogram graphic and 

drag left or right. The left mouse button controls the Min value, while the right mouse 
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button controls the Max value. The image will be updated on the ñmouse-upò action.   

 

To invert the mapping (flip contrast) check the 

Invert option. To set values above Max to zero 

check the Exclude option. To change the 

Channel Mappings together, select the ñLink 

Channelsò check box and use the Edit 

boxes or graphical tools as described 

above and now both ranges will change 

together. 

 

The horizontal scaling of the histogram is 

linear, which may make it difficult to study 

histogram details in images with a low 

dynamic range. Selecting ñZoom to 

Mapò scales the histogram X axis 

around the Min-Max values, as shown 

opposite. 

 

The vertical scaling is also linear by default, so that low frequency grey values may 

be difficult to see on the graphic. Selecting the ñLogò checkbox transforms the 

histogram Y axis to a logarithmic scale, emphasizing the low frequencies, as shown 

opposite. This situation occurs in fluorescence imaging, where the image histogram 

may be dominated by high frequencies of background.   
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2.7.1.3 Auto-Mapping Tools 

 Automatic mapping can be 

used ñsingle shotò by clicking on this 

button or checked on a Right mouse 

popup in the Image Window or lower 

Image toolbar. The Automap function 

estimates the Mapping range values 

from a sample of the image pixels and 

adjusts the table to provide a high 

contrast, bright display.  When checked, Automap operates every time the image is 

updated, as in Live or Animation. Further options are available when Automap is 

enabled. ñUse ROIò operates on the currently selected ROI for mapping, allowing the 

range to be adjusted as the ROI is roamed over the image. ñMap on mouse upò 

activates an Automap action whenever a Mouse Up event is detected in the Image 

Window e.g. when a ROI is moved over a captured image.  

2.7.1.4 Reduced Flickering 

Automap now provides additional improvements to reduce flickering when using 

automap. The ñSmoothò option only rescales the image when the min or max value 

changes by a significant amount (configurable in the Options dialog). The default 

change required is 5%. 

The ñ99:1ò contrast option autoscales to the center 98% of pixels. This cuts out 

outlyers in the high and low ends resulting in less flickering and more punchy image. 
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2.8 The Image Window Menus 

The Image Window Menus are used to manage images, image views and to provide 

Tools for ROIôs used in analysis. 

2.8.1 The File Menu 

Open Image, Save Image and Exit Loads and 

Saves images to and from disk and Exits from iQ.  

This has the same functionality as the iQ File Menu 

(Section 2.6.1). 

 

Open with Imaris provides the same functionality 

as the main toolbar and launches Imaris with the 

currently loaded image. 

 

The Save Display menu item includes the ability to save several different features of 

the image to disk in Bitmap or JPEG format: 

 

Regions - the positions of all user-defined ROIôs are saved, 

superimposed on a blank image. 

 

Highlight - all parts of the image highlighted by, for example, adjusting 

the threshold settings for an Analysis are saved, 

superimposed on a blank image. 

 

Image - the source image is saved to disk. 

 

All - all contents of the Image Window are saved to disk, including the original 

source image, user defined ROIôs and image overlays. 

 

The Print item enables the contents of the Image Window to be printed using a 

standard Windows printer interface. 
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2.8.2 The Edit Menu 

 

 

2.8.2.1 Copy to Clipboard 

The Copy to Clipboard item allows the contents of the Image Window to be copied 

and pasted into other Windows applications such as Word, Paint, etc. 

2.8.2.2 Edit Event Markers 

The Edit Event Markers item enables the modification of image event markers. 

 

The edit dialogue displays a text box containing the event marker name together with 

information identifying the dimensional location and associated frame number. 
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Event marker information is 

subsequently stored with the 

image by enabling the 

appropriate Store Event 

check box and exiting the 

dialogue by clicking on the 

OK button. 

 

 

 

 

 

 

 

On exiting the dialogue, a message box is displayed prompting the user to confirm 

that events with no name are to be deleted from the list. 

 

 

 

 

 

 

A revised event list following the removal of redundant is displayed below. 
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2.8.2.3 Add Event Marker 

The Add Event Marker item allows additional image events to be added to the event 

list. 

 

 

 

 

 

 

 

 

 

2.8.2.4 Crop Image 

The Crop Image Tool is 

accessed from the Edit 

menu.   

 

 

 

 

 

It is used to isolate regions of interest so subsequent processing and analysis need 

only be carried out on that ROI.  

 

When Crop is selected it sets ROI class to a Crop type and then you can drag out a 

rectangular ROI for extraction. Crop works through all image dimensions. 
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2.8.2.5 Dimension Editor 

The Dimension Editor is 

accessed from the Edit 

menu.  Clicking on the 

selected item brings up 

the panel shown below. 

 

 

The Dimension Editor is used to change dimension names and units or to remove 

redundant dimensions from an image that is currently displayed in the Image 

Window.   
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Dimension editor has a special function for 

Channels as shown left to edit Channel 

stamps and names. This can be useful in 

cases where wavelength stamps have been 

assigned the same value and then analysis 

cannot proceed. Changing the Stamps to 

different values will correct the problem. 

 

 

 

 

 

 

After using the Multi-Load file opening tool, which defaults the 3rd dimension to time, 

you may wish to edit this for visualization or analysis purposes to Z, wavelength, etc. 

 

A dimension is removed from the table by pressing the Delete button; the deletion 

process works sequentially such that the highest dimension in the list is removed 

first.  For the example shown above, pressing the Delete button will remove the 8th 

and 9th dimensions from the list. The Dimension Editor panel following the deletion of 

all redundant information is shown below. 
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Dimensions may be added to the list by clicking on the Add button and completing 

the appropriate text boxes.  This function is especially useful for correcting corrupted 

image data (e.g. where the Event dimensions may have been lost from an nDim 

series). 

 

Modifications to the edit table may be cancelled by pressing the Reset button.  Any 

changes made to the Dimension Editor are permanent and irreversible and are 

accepted by pressing the OK button.  Pressing the Cancel button exits the edit panel 

without accepting any changes to the selected image. 
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2.8.2.6 Selector 

The Selector is accessed from the Edit menu.   

 

Clicking on the selected 

item brings up the panel 

shown on the left. 

 

 

 

 

 

 

 

 

 

 

 

The Selector enables images to be sub sampled along any dimension, the resultant 

image copied to the Image List.  However, the Selector has the benefit that it does 

not create a new copy of the data, but an ñaccess filterò, which only operates on the 

specified frames.  This makes it extremely efficient and fast to create. 

 

In the above example, the image file PlugInTest.tif comprising twenty time frames 

has been sampled using the Selector to create an image file PlugInTest.tif_Selector 

comprising six time frames. 

 

The Selector operates on the image currently displayed in the Image Window; the 

image details are displayed in the top panel of the Selector dialogue.  The name of 

the image created as a result of the sampling process is shown in the Resultant 

Image Name text box.  The image name can be defined by default (i.e. 

ImageName_Selector) or given a unique identification by typing a name into the text 

box. 



Andor iQ User Guide 
 

 

82 © Andor Technology 

 

The range of each dimension to be sampled is selected using the Min and Max 

slider bars.  For the example shown, the resultant image will contain a total of six 

time frames.  The first frame in the series is equivalent to a time of four milliseconds 

in the original data set; the last frame is equivalent to a time of nine milliseconds.  

The separation between frames during the sampling process is determined by the 

Interval parameter and may be adjusted using the spin buttons. 

 

The Selector is linked directly to the Image Navigator and hence to the features 

displayed in the Image Window.  Pressing the Get Navigator button records the 

position currently shown in the Image Navigator.  This function can be used to adjust 

the position of the Min and Max slider bars. 

 

Similarly, pressing the Set Navigator buttons updates the Image Navigator with the 

information represented by the position of the Min and Max slider bars. 

 

The new sub sampled image is copied to the Image List by pressing the Create 

button.  Clicking on the OK button exits the Selector tool, ignoring any changes to 

the Selector dialogue panel. 

2.8.3 The Image List Menu 

This opens the Image Manager, which displays all images in memory manager, 

together with image information.  This has the same functionality as in the iQ Menus 

(Section 2.6.2).
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2.8.4 The Region Menu 

 

 

The Region menu item enables ROIôs on the image to be assigned to a particular 

Class and to be saved to disk from where they can be subsequently reloaded. 

 

Classification ï this assigns the selected ROI to a particular class, the current ROI 

class is displayed in the Image Toolbar, as illustrated below.  The ROI you wish to 

classify is selected by clicking on it using the Hand tool (Section 2.10.1) or the 

Pointer tool located in the Image Toolbar (Section 2.10.2). 

 

Selecting the Current Region option opens the panel shown below. 

 

 

 

 

 

This enables the current ROI displayed in the image to be 

reassigned to any class in the definition list.  Alternatively, the 

current ROI can be reassigned to a new class, created using the Edit 

Classification(s) function. 
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New classes can be created by clicking 

on the Add button or removed from the 

classification list using the Delete button.  

Pressing the OK button accepts any 

modifications to the ROI class list.  

Cancel exits from the classification 

editor, ignoring any changes that have 

been made. 

 

 

The Background, Crop and Cycle 

features will be there by default and 

cannot be deleted.  These are always 

assigned the color Red, Blue and White, 

respectively.  Features must be assigned 

unique colors. 

 

 

 

 

To add a feature, click on the Add button and the following dialogue shown below 

will be displayed. 

Enter a name for the new feature in the text box 

and press the OK button.  Following the definition 

of a feature name a color for the feature can be 

selected from the color menu shown below. 

 

 

Clicking on the OK button will add the new feature to the Feature Definition list 
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Features can be modified at any time by double 

clicking on the color box above the Delete button.  

A color palette will open from which you can select 

an unused color, then press OK.  The palette will 

close and the color will be updated in the color box. 

 

 

 

 

 

 

 

 

To delete a feature select it in the list so that its name is displayed in the text box, 

then select Delete.  You cannot delete the Background feature. When you have 

added a new Class, in this case ñFeature 1ò it is added to the ROI list as shown. 

 

Selecting the Set Default option displays the panel illustrated below, allowing the 

current ROI to be reassigned to a new class.  In the example shown the ROI class 

has been changed from Cycle to Feature 1 and the new class definition for the 

Current ROI is displayed in the Image Toolbar.  Any new ROI(s) subsequently drawn 

on the image will be classified using the new default class. 

 

Load / Save ï load and save the ROIôs. 

The ROI positions and classes are saved to disk, from where they can be reloaded. 
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Spot Region Color ï this enables the user to alter the color of the bounding 

rectangles used to identify features analyzed during Spot Analysis.  A 

comprehensive discussion of Spot Analysis is provided in Section 4.10. 

 

Options ï this allows the user to change the line width for drawing regions as well 

as the bitmap for drawing user-defined points. 

2.8.5 The View Menu 

The 

View menu provides all the necessary tools for the display of images and features in 

the Image Window. 

 

The LUT item allows the selection and editing of look up tables.  Selecting the 

Mapping or AutoMap items accesses the necessary tools for the adjustment of 

image contrast and brightness.  Please refer to Sections 5.1.1 and 5.1.2, 

respectively for further information.   

Image Background ï opens the image background color options.  The Image 

Background item enables the background color of the image to be changed in order 

to improve visualization of image features. 

 

Center Image ï when checked locates the current image view in the center of the 

Image Window. When unchecked the image origin is located at the top left of the 
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Image Window.  

 

Chart Image (formerly) On-line Graph ï opens an intensity real time plotting 

window for the whole image or a user defined area (Sections 4.4.2.1 and 5.2). 

 

Strip View - opens the Strip View dialog where you can create a file strip type view 

which is useful for showing changing processes or Z planes on the printed page or 

when movie capability is not available.      

 

4D View - opens up the 4D View Window to display a high quality volume rendered 

view of the current data.  4D View shares much functionality with Fast MIP, except 

that it renders the data set with higher quality at oblique angles.  

 

3D View - opens up the 3D View Window to display a three dimensional view of the 

current image (Section 5.3). 

 

Montage View - opens up the Montage Window and allows you to stitch images 

together into a large field of view after they have been acquired in montage or 

mosaic scan modes. Montage is sometime called mosaic or tiling images. 

 

Kymography ï Allows oblique and polyline slicing of time series and other 

multidimensional images (Section 5.4). 

 

Orthogonal Slice View - opens up the Orthogonal View Window to display       

orthogonal slice views of the current image (Section 5.5). 
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Clicking on the Toolbars option displays the dialogue shown below. 

 

ToolBar - toggles the display of the Image Toolbar (Section 2.10), which is 

displayed above the Image Window.  Please note that some of these icons can be 

repositioned as necessary. 

 

 

 

Navigator - toggles the display of the Image Navigator (Section 2.9), which is 

displayed below the Image Window. 

 

 

Status - toggles the display of the Image Window Status Bar, which is displayed 

below the Image Window. 

 

 



Andor iQ User Guide 
 

 

89 © Andor Technology 

2.9 The Image Navigator 

The Image Navigator is displayed below the Image Window when Navigator is 

selected in the Image Window - Tools Menu.  It is used to animate through 

multidimensional images, and to select frames of interest for analysis. 

 

On top of the navigator shown above there are three tabs as Time, Wavelength and 

Z.  These are the imageôs dimensionality tabs, whose number and name are 

determined by the displayed image.  Selecting e.g. Time tab will display the 

information about this dimension, such as the number of frames along the 

dimension, and their respective time points.  It also specifies the animation to be 

carried out along this dimension. 

 

If the selected image dimension corresponds to Wavelength, this has an effect on 

the behavior of the Multi-Channel view function and hence the features displayed in 

the Image Window.  The relationship between the Image Navigator and the Multi-

Channel view is discussed in Section 3.4.4. 

 

 

The nDim animation buttons are used to animate through the frames of an nDim: 

 

The First Frame button animates backwards through the nDim to the first 

frame. 

 

The Play Backwards button animates backwards through the nDim, one frame 

at a time. 
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The Jog Back button is used to rewind the animation back one frame. 

 

The Stop button stops the animation. 

 

The Jog Forward button is used to advance the animation forward one frame. 

 

The Play button animates the nDim, displaying the changing x,y dimensions for 

each time frame.  

 

While the nDim is animating, the Play button label changes.  Clicking on the 

button will Pause the animation, and change the button label back to Play. 

 

The Final Frame button animates forwards through the nDim to the final frame. 

 

When the Normal Mode button is selected, on animating the nDim with the Play 

button (forwards or backwards) it will animate through the frames of the image once 

and then the animation will end. 

 

The Loop button animates the nDim as does the Play button, but on reaching 

the end of the animation it repeats it, starting from the first time frame. 

 

The Bounce button continually plays the animation, forwards then backwards 

and so forth. 

 

The scrollbar above the animation buttons can be used to 

scroll through the frames of an nDim.  Simply drag the 

scrollbar with the mouse or click on the arrow buttons. The stamp value of the 

current frame is displayed above the scrollbar 

 

When animating through an nDim, the number of the current frame is displayed in 

the Frame Number text box.  This text box displays information only, values cannot 

be input. 
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When animating through an nDim, you may not wish to view every time frame in the 

image.  It is possible to specify the frames for viewing, the remaining frames are 

ignored. 

 

To select a sequence of frames, the number of the first frame in the sequence is 

selected in the Min range text box. Animate to the first frame in the sequence and 

press the Set Min button to accept the value. 

 

The number of the final frame in the sequence is selected and displayed in the Max 

range text box.  Animate to the final frame in the sequence and press the Set Max 

button to accept the value. 

 

The Increment value is used to specify which frames to include in the animation.  An 

increment value of one will animate through all frames, a value of 2 will display every 

second frame etc. 

This value can be set either by pressing the arrow buttons or by typing a value 

directly into the text box. 

 

The Interval is used to specify the speed of the animation, while navigating through 

an nDim. The time that each frame is displayed should be entered into the text box 

by pressing the arrow buttons. 

 

If the image displayed contains Event Markers, these will also be reflected in the 

Image Navigator dialogue.  For the example shown, three events are identified and 

labeled as Inject 1, Inject 2, and Inject 3, respectively.  By accessing the Go to 

Event dropdown list it is possible to move directly to the location of the nDim series 

associated with a particular Event label.  If the Navigator is positioned at an Event 

Marker, the marker label is displayed above the dropdown list as shown below. 



Andor iQ User Guide 
 

 

92 © Andor Technology 

 

The Jog Left and Right buttons can now be controlled from the keyboard, by holding 

down CRTL and using the Left Arrow (ă) and Right Arrow (Ą).  This keys the 

frames to be played back and forth.  Use the CTRL plus the Up Arrow (ą) Down 

Arrow (Ć) to select the tabs in a multidimensional image. 
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2.10 The Image Toolbar  

The Image Toolbar is only displayed when ToolBar is selected in the Image Window 

View Menu.  It is used to define and manipulate Regions Of Interest (ROIôs) on the 

image and to magnify the image view.  The tool bar can be rearranged to fit the 

userôs needs by holding down the left mouse button and dragging to the preferred 

location. 

 

 

 

2.10.1 The Hand Button 

If regions have been defined on the 

image using one of the region tools, 

the hand lets you select and move the region.   

 

Right clicking on the image or a selected ROI will provide a 

popup menu. 
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Select Tool - The Select Tool has its own menu.  When 

selecting Select Tool the available options are shown in the 

picture on the left.  This is a shortcut for accessing the options 

on the Image Window Tool Bar without recourse to the ToolBar 

itself.   

 

 

 

 

 

 

 

 

 

Copy -  Copy the selected region. 

 

Paste  - Pastes a region that has been selected with the Copy command. The 

pasted region will be identical in size, shape and class to the original region. It will 

overlay the original region, but can be moved using the Pointer button on the Image 

Toolbar. 

 

Delete -  Deletes the selected region from the image. 

 

Delete All - Deletes all regions from the image. 

 



Andor iQ User Guide 
 

 

95 © Andor Technology 

Classify - Assign a color to the selected region. This is relevant when performing 

a Group Analysis (Section 4.6), in which results are calculated for all regions on the 

image in the same class (i.e. for all regions of the same color), as opposed to being 

calculated for each individual region. 

Also with Group Analysis, regions in the same class will exclude overlapping areas 

from analysis.  Regions can be drawn within regions to create holes and regions 

within holes to create islands. 

 

Load/Save - The Feature Definition list (Section 2.8.4) can be saved to disk from 

where it can be reloaded, together with the position and class of all ROIôs defined on 

the image. 

 

Move To and Set Reference - If a motorized XY stage is currently under iQ control, 

then images acquired with iQ have stage coordinates attached in the Metadata. 

Using this information (and providing the stage has been registered or ñsent homeò 

with the Stage Registration wizard, then selecting Move To allows the image feature 

under the mouse to be brought to the center of the field of view. Thus when the user 

goes Live the feature will be visible. Set Reference allows the user to specify a 

different location on the screen to move the feature on Move To. An example where 

this is useful is with a fixed laser beam system, where features of interest are 

brought to the beam location for photo-stimulation. 

 

FRAPPA Device - selects which device should be active for either interactive 

FRAPPA or Protocol FRAPPA actions.  

 

FRAPPA Channel - specifies the Current FRAPPA Channel, not that FRAPPA 

Channels are specified in the Select FRAPPA Wizard as shown below. 

 

FRAPPA All Regions - allows you to choose modes between FRAPPA the currently  
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2.10.2 The Pointer Button 

If regions have been defined on the image using one of the 

region tools, the Pointer button lets you drag, resize, delete, 

copy, paste and classify regions. Move the mouse over the image.  When the cursor 

ñpasses overò a user-defined region it changes to a hand.  Holding down the left 

mouse button and moving the mouse will drag the region to a new position.  Release 

the mouse button to drop the region. 

 

When the hand icon is at a corner or the middle of an edge of the user defined 

region it displays the sizing arrows.  Holding down the left mouse button and moving 

the mouse will move the edge or corner in the direction of the arrow. 

 

Right clicking on the image or a selected ROI will also bring up the same menus as 

discussed in Section 2.10.1. 
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2.10.3 The Zoom Button 

The +Zoom button enables you to magnify the image 

displayed in the Image Window, enabling you to view the fine 

detail of features of interest more clearly: 

 

When the Zoom Icon is selected, left clicking on the image will zoom in on the image, 

centered about the point clicked, whereas clicking on the image with the CTRL key 

held down will zoom out from the image, centered about the point clicked. 

 

The Zoom Tool can be used in conjunction with the vertical and horizontal image 

window scrollbars, which enable you to zoom to higher magnifications and then 

scroll to the feature of interest. 

 

The current magnification of the image is displayed in the text box below the Image 

Window, expressed as a percentage value: 

 

50% - represents a half size image (one right mouse button click). 

100% - represents a normal size image (no magnification). 

200% - represents a double sized image (one left mouse button click). 

Etc. 

 

The -Zoom tool zooms out from the image without the need for the CTRL key. 

2.10.4 The Auto Zoom Button 

When selected, the image will be auto scaled into the image 

Window as shown below. 
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2.10.5 The Define Point Button 

The Define Point button allows you to define specific point 

markers on the image window for reference.  They will be assigned 

to the feature currently selected using the Current ROI button (Section 2.10.17) and 

will be drawn in the corresponding color.  Point markers assigned to a feature are 

numbered sequentially, in the order that they are drawn on the image. 

 

Position the mouse where you want to place the marker and click the left button, and 

the marker will be drawn in the image. 

 

Right clicking on the image or a selected ROI will also bring up the same menus as 

discussed in Section 2.10.1. 



Andor iQ User Guide 
 

 

99 © Andor Technology 

2.10.6 The Define Line Button 

The Define Line button allows you to define line regions on the 

image for analysis.  They will be assigned to the feature currently 

selected using the Current ROI button (Section 2.10.17) and are drawn in the 

corresponding color.  ROIôs assigned to a feature are numbered sequentially, in the 

order that they are drawn on the image. 

 

Right clicking on the image or a selected ROI will also bring up the same menus as 

discussed in Section 2.10.1. 

2.10.7 The Define PolyLIne Button 

The Define PolyLine button allows you to define a user-defined 

line on the image for analysis.  They will be assigned to the feature 

currently selected using the Current ROI button (Section 2.10.17) and will be drawn 

in the corresponding color.  ROIôs assigned to a feature are numbered sequentially, 

in the order that they are drawn on the image. 

 

Click the mouse button at the either end of the line, and then click in turn to define 

the positions of all subsequent vertices.  Click the right mouse button to complete the 

construction of the polyline. 

 

Right clicking on the image or a selected ROI will also bring up the same menus as 

discussed in Section 2.10.1. 

2.10.8 The Define Freehand PolyLine Button 

The Freehand Polyline button will allow you to define a user-

defined region on the image for analysis.  They will be assigned to 

the feature currently selected using the Current ROI button (Section 2.10.17) and 

will be drawn in the corresponding color.  ROIôs assigned to a feature are numbered 

sequentially, in the order that they are drawn on the image. 
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Click the mouse button at the position of the first vertex of the line, and then drag the 

mouse on the image to define the rest of the line structure.  Right click to end the 

construction of the polyline. 

 

Freehand Polyline regions can be moved and deleted with the Hand or Pointer 

button, but cannot be resized. Right clicking on the image or a selected ROI will also 

bring up the same menus as discussed in Section 2.10.1.   

2.10.9 The Rectangle Button 

The Rectangle button allows you to define rectangular regions on 

the image for analysis.  They will be assigned to the feature 

currently selected using the Current ROI button (Section 2.10.17) and will be drawn 

in the corresponding color.  ROIôs assigned to a feature are numbered sequentially, 

in the order that they are drawn on the image. 

 

Position the mouse where you want to place the top left corner of the rectangular 

region, and holding down the left mouse button, drag the mouse to the bottom right 

corner of the region and release the button. 

 

Regions can be moved, resized and deleted with the Hand button or the Pointer 

button (Section 2.10.1 and 2.10.2).  Also, right clicking on a selected ROI will also 

bring up the same menus as discussed in Section 2.10.1. 

2.10.10 The Ellipse Button 

The Ellipse button will allow you to define ellipsoid regions on the 

image for analysis.  They will be assigned to the feature currently 

selected using the Current ROI button (Section 2.10.17) and will be drawn in the 

corresponding color.  ROIôs assigned to a feature are numbered sequentially, in the 

order that they are drawn on the image. 

 

Position the mouse where you want to place the top left corner of the ellipsoid, and 

holding down the left mouse button, drag the mouse to the bottom right corner and 



Andor iQ User Guide 
 

 

101 © Andor Technology 

release the button.   

 

As with the Rectangular regions, ellipsoid regions can be moved, resized and 

deleted with the Pointer or Hand button.  Right clicking on the image or a selected 

ROI will also bring up the same menus as discussed in Section 2.10.1. 

2.10.11 The Polygon Button 

 The Polygon button will allow you to define a user-defined region 

on the image for analysis.  They will be assigned to the feature 

currently selected using the Current ROI button (Section 2.10.17) and will be drawn 

in the corresponding color.  ROIôs assigned to a feature are numbered sequentially, 

in the order that they are drawn on the image. 

 

Click the mouse button at the position of the first vertex of the polygon, and then click 

in turn to define the positions of all subsequent vertices.  Click the right mouse button 

to complete the construction of the polygon. 

 

Polygon regions can be moved and deleted with the Pointer or Hand button, but not 

resized.  Right clicking on the image or a selected ROI will also bring up the same 

menus as discussed in Section 2.10.1. 

2.10.12 The Freehand Polygon Button 

 The Freehand Polygon button will allow you to define a user-

defined region on the image for analysis.  They will be assigned to 

the feature currently selected using the Current ROI button (Section 2.10.17) and 

will be drawn in the corresponding color.  ROIôs assigned to a feature are numbered 

sequentially, in the order that they are drawn on the image. 

 

Click the mouse button at the position of the first vertex of the polygon, and then 

drag the mouse on the image to define the rest of the polygon.  Right click to end the 

construction of the polygon. 
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Freehand Polygon regions can be moved and deleted with the Pointer or Hand 

button, but cannot be resized. Right clicking on the image or a selected ROI will also 

bring up the same menus as discussed in Section 2.10.1.   

2.10.13 The Define Text Button 

The Define Text Button will allow 

the user to insert text onto an 

image.  After selecting the Define Text button use 

the left mouse button to define the upper left hand of 

a box and drag mouse until box is the necessary 

size.  Release mouse button.  Right click on box and 

select Edit.  The Region Details dialogue box will 

appear allowing the user to change the size of the 

box, select a ROI Classification, change the font, 

and enter a message. 

 

Select the Ok button to continue. 

2.10.14 The Information Field Button 

Selecting the Define Stamp Field Button brings up the menu seen 

on the right.  Select the item from the list to insert and use the right 

mouse button to drag a box on the image.  Release the button to complete.  The 

selected stamp will appear in the drawn box. 

 

Right clicking on the image or a selected ROI will also bring up 

the same menus as discussed in Section 2.10.1.  To edit the 

stamp, select edit and the user can select 
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2.10.15 The Define Scale Bar Button 

Scale bars can be drawn on the image with measured length 

readout in Euclidean distance ïpoint to point. 

2.10.16 The Define Scale Line Button 

Scale lines can be drawn on the image with measured length 

readout in Euclidean distance ïpoint to point as shown below. 

 

2.10.17 The Current ROI Button 

 

A mouse click on the Current ROI button enables the current ROI displayed in the 

image to be reassigned to any class in the definition list.  Alternatively, the current 

ROI can be reassigned to a new class.  The creation and classification of ROIs was 

described previously in Section 2.8.4. 
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3 - Calibration and Alignment Tools 

iQ3 
Live Cell Imaging Software 
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3.1 Wizards - Help Setting up Your Imaging System  

Andor iQ can be configured to control a wide range of hardware for many 

applications. Not surprisingly, we strongly recommend that you setup your hardware 

carefully in iQ before you use it for research imaging. To help you we have created 

a number of Wizards for calibration of the system camera(s) and other devices such 

as microscopes, motorized stages and photo-bleaching and activation devices. 

Many of these Wizards are outlined in this chapter, and while we understand your 

desire to ñleap inò, it will serve you well to follow the relevant steps below to obtain 

the best performance from the software and imaging system. 

 

The Wizards are accessed via the iQ 1.X Wizard menu and listed here together 

with the hardware they are designed to support and sections in this chapter in which 

they are described. 

¶ Calibration ï Camera pixel, microscope objective and C-mount adapter ï 

basic requirement for real measurements in images. See section 3.2. 

 

¶ Stage Registration ï iQ tries to send the stage to its coordinate origin 

(this step is explained in section 3.2) and is used to ensure that iQ can 

reproduce stage positions from coordinates stored in previous sessions. It is 

a basic tool to allow re-use of scan patterns. So if you try to cancel at start-

up, iQ will keep reminding you until it is completed for your current session.  

 

¶ DSD Calibration ï Andorôs Differential Spinning Disk (DSD) is a spinning 

disk, structured illumination system with optical sectioning capability. In other 

words, it is a confocal scanner which uses computer image processing to 

achieve optical sectioning. The calibration procedure for this device ensures 

precise alignment of two images of the specimen and should be executed 

daily or whenever a filter turret is changed. See section 

 

¶ Select XYZ Device ï in some configurations multiple XY or Z devices 

might be present ï e.g. there may be a piezo Z as well as a microscope 
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motorized focus. This wizard allows you to specify which device iQ should 

control for Z scanning. It is important for performance and range reasons ï a 

piezo will provide fast control over small movements (100ôs microns), while a 

motorized microscope focus will provide relatively slow control over a much 

wider range (millimeters).  The same comparison is true for other axes - 

piezo XY and stepper motor XY stages can co-exist. In order to manage 

multiple z devices, iQ 2.1 introduced what we refer to as ñReference Zò and 

ñScan Zò. ñReference Zò represents the slower more course Z device, such as 

a microscope Z motor. It is used to associate a Z position with XY 

movements. ñScan Zò represents the faster, fine changing Z device. It is used 

for scanning through a series of z positions. This wizard allows you to select 

the device associated with each of these. You can use the same device for 

both Reference Z and Scan Z. 

 

¶ Camera Alignment ï This allows you to co-align two cameras, and in 

combination with the Field Split plug-in allows for co-alignment of data from 

two cameras. This Wizard is described in section 3.4 along with the Field 

Split for dual camera systems. More details on Field Split for single camera 

use in provided in Chapter 5. 

 

¶ Stage Alignment ï Camera and motorized stage orientation and motion 

alignment ï necessary for correct montage and multi-well or micro-plate 

scanning. Follow the details in section 3.5. 

 

¶ Select FRAPPA Device ï Choose which Channels are FRAPPA 

channels to help iQ identify their special needs. Note in general iQ 1.X only 

controls the laser combiner and FRAPPA scanner in these Channels. 

 

¶ FRAPPA Calibration ï FRAPPA calibration helps you create a 

correspondence between the camera pixel positions and the FRAPPA 

scanner angular positions. This allows you to bleach and activate user-
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specified ROIs. See section 3.6 for a description of FRAPPA and FRAPPA 

calibration.  

 

¶ Channels ï the Channel wizard helps you set up and record the state of all 

the instruments in the system to acquire images for specific modalities or 

fluorophores e.g. DIC, epi-EGFP, CSU-mCherry, TIRF-CFP. More details can 

be found in section 3.6. Please note that the exact sequence and form of the 

Wizard depends on the devices you have configured in your system, so you 

need to extrapolate from the examples to your specific configuration.  

 

¶ Scans ï Scan Wizard provides tools for defining XY and Z scans ranging 

from simple multi-point or multi-field scans to micro-plate or multi-well 

patterns typically used in multi-treatment screening experiments. In addition 

the user can include a Z range, with or without Autofocus and montage (or 

mosaic) patterns can be recorded around the field centers in cases where an 

extended field of view is required. 

 

¶ Protocols ï the Protocol wizard helps you set up and record the channels 

and scanning patterns, repetition and timing of multi-dimensional image 

acquisition sequences. See sections 3.8, 3.9 and 3.20 



Andor iQ User Guide 
 

 

108 © Andor Technology 

3.2 Calibrate Your System 

IMPORTANT: Before you use Andor iQ to capture or analyze images, you should 

calibrate the system.  If your system has a motorized stage then you should also 

complete Stage Alignment in order to ensure that scan patterns are accurate and 

in the correct orientation. Careful attention to this process will help to yield the best 

results.  

For multi-camera systems and field splitting devices, for simultaneous multi-

channel imaging, calibration tools are accessed from the Wizards menus. 

 

 

 

NOTE: If your system has a motorized stage then you will see the dialog above 

when the system starts up (if the stage has been moved or powered off between 

sessions). Make sure your lower the objective lens to avoid damage and allow iQ to 

calibrate your stage. This will ensure your scan patterns are repeatable. 

 

Andor iQ has a Calibration Manager which provides two modes to calibrate 

camera pixel and system optics to specimen dimensions for quantitative analysis. 
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The first is Automatic and relies on knowledge of the optical magnifications in use 

and the pixel size of the camera chip. We will briefly describe this mode here. The 

second is Interactive and requires use a calibration device such as a graticule or 

haemocytometer with the selected objective.  

 

The Calibration Manager guides you 

through creating calibrations.  It is opened 

by pressing the Calibration Manager 

button on the Calibration XY tab, or 

selecting Calibration from the Wizards 

menu. 

Here we show the Calibration Manager 

with an existing set of calibrations for two 

cameras and a range of objectives. 

 

From this dialog you can create (New 

Button), Edit and Delete calibrations. 

Click the New button and you will see 2 

options pop-up ï choose Automatic if 

you are sure of your scope and C-mount 

magnification. Choose Interactive if 

you are unsure. Either way the Wizard 

will guide you.  Here we illustrate the 

Automatic method. 

 

Please note that the ñDefaultò calibration present when the system is first run 

cannot be deleted.  It is replaced on the creation of a new calibration file. 
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You should create a new Calibration set 

when you first set up your system,  add a 

new camera (if it has different size pixels) 

or if you add an objective to the system.  

 

This panel here, lists the objectives in use 

in your system. iQ populates a default list, 

but you should edit the list to reflect the 

objectives in your system by selecting Edit 

Objective List.  

Note that the colors used with each 

objective ease identification and reflect the 

standard colors used by all manufacturers 

on objective bodies.  

 

In the Edit Objective List dialog you can  

i) Edit the objective settings with the 

Edit button (a new dialog allows you to 

enter description, NA, immersion 

medium and refective index properties). 

ii) Extend the list by Add -  a new 

dialog will provide a list of objectives 

magnifications from which you can 

choose and then edit for the speific 

properties of your objective. 

iii) Make sure you Remove 

objectives that are not installed on your 

system to avoid confusion for users. 
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Here you see the Add Objective dialog. 

Complete the description box, set the NA, 

Lens RI (defaults to glass 1.515) and the 

immersion medium (air, water or oil) and 

Select the objective magnification from the 

list that iQ pop-up when you click on the 

button to the right hand edge of the Lens 

Magnification box, which is highlighted 

with an elipse in this figure. 

 

 

 

 

 

 

When you click Next you return to the Edit 

Objective List dialog and the  new objective 

is added to the list. Repeat this sequence 

until you have completed your list. Once the 

list is complete click on the Next Button and 

you will then been shown the Camera List 

box. 

 

 

 

 

 

 

 



Andor iQ User Guide 
 

 

112 © Andor Technology 

The Camera dialog shows the currently 

selected camera ï in this case an Andor 

iXon 887. At this stage if there are no 

other cameras in use then you simply 

specify whether you have an Optovar in 

the system ï optional additonal 

magnification lens following the objective. 

This is mounted on a slider and can be 

pushed in and out of the optical path. iQ 

provides a check box to specify whether 

in use or not. You also define here if you 

have a C-mount adapter with a 

magnification different from 1X.   

 

 

You can add cameras to the by 

clicking on Edit Camera List 

button. iQ will show this dialog. You 

can enter a Name/description in the 

Alias box and then select a camera 

from the list iQ provides.  We 

suggest that you keep the alisa 

short because it is used to name 

the calibration setting in conjunction 

with the magniification of the 

objectives chosen. When you click 

on the down arrow box, highlitghted 

with a circle here,  the list of cameras supported in iQ is automatically populated by 

iQ, along with their pixel sizes. 
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Now you have a list of cameras, as 

shown here, and you can complete the 

Calibration process with one more click 

on Next. 

 

 

 

 

 

 

 

 

 

 

 

Here is the updated calibration list we 

have created. In this case we chose the 

887 as our camera in use. 
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3.2.1 Binning 

Binning is not fixed in the calibration settings.  The calibration settings are 

automatically adjusted to reflect the binning chosen during acquisition. 
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3.3 Differential Spinning Disk (DSD) Calibration Wizard 

The Andor Revolution DSD is a spinning disk structured illumination microscopy 

scanner or SD-SIM. Because it uses a structured illumination technique, it requires 

computer processing of two image halves to create a single confocal or epi-

fluorescence result. The image processing required is simple enough, either 

weighted addition or subtraction, but in order to obtain high quality results the images 

must be very closely aligned e.g. 0.1 pixels. The DSD Calibration Wizard is 

described in section 3.3.2.  

3.3.1 DSD and SD-SIM Principle of operation 

The DSD is the first confocal instrument to successfully deliver high-performance 

confocal imaging using a cost-effective white-light source rather than lasers. The 

differential spinning disk (DSD) scanner can provide multifluorophore imaging from a 

single light source at a cost substantially lower than laser scanning instruments. 

However, unlike previous white-light systems, DSD performance is comparable to 

that of point scanning systems, but with higher speed and lower photobleaching. 

 

DSD is competitively priced and uses a patented optical detection principle known as 

ñaperture correlationò to reject out-of-focus light. Key benefits of the DSD scanner 

include frame rates up to 10 times those of most point scanning systems; optical 

sectioning with objectives ranging from 10× to 100×; operation with many 

fluorophores by selection of appropriate filters; and, as will be discussed, acquisition 

of confocal and epifluorescence images simultaneously.  

 

In a DSD system, the spinning element comprises a single synthetic quartz disk 

supporting a thin layer of aluminum in which the structured illumination pattern (SIP) 

is created by photolithography. The aluminum SIP has a 1:1 mark to space ratio (half 

metal and half space), which means that approximately half of the light falling upon it 

is reflected (R) and half transmitted. 

The disk is located at an image plane of the microscope optical system, so that an 

image of the SIP is projected into the specimen, and about half of the illumination 
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intensity arrives at the specimen while the remainder is reflected back into the 

illumination pathway, where it is baffled to minimize background. In the detection 

pathway, the resulting fluorescence signal comprising what is in focus (confocal, or 

C) and out of focus (wide field, or W) is imaged back onto the disk, where we make 

use of its transmissive and reflective properties.         

 

       

 

The fluorescent light transmitted by the DSD disk comprises the C signal plus about 

half of the W signal, while the light reflected from the disk comprises about half of the 

W minus the C signal. In confocal terminology, the SIP is located in a conjugate 

image plane and hence acts as both the confocal source and detection apertures. 

However, as it is not a pinhole, we must undertake some further image processing to 

separate confocal and wide-field signals. The optical path is illustrated in Figure 

above - green is the excitation path and yellow and orange the fluorescence 

transmitted and reflected paths respectively. 

 

From the description above, we can see that the transmitted and reflected signals 

can be approximated as follows: 

   T = 0.5 W + C; R = 0.5 W ï C,  (Eq. 1)  

and simple algebra shows us that  
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   2C = T ï R; W = T + R.  (Eq. 2) 

 

As Equation 2 highlights, we need to collect both transmitted and reflected light 

signals (images) to compute the confocal signal. Furthermore, we can easily 

compute the wide-field (conventional epi-fluorescence) signal as well as the 

confocal. The figure below shows how the T and R images are projected onto the 

CCD detector - transmitted image, T on the left and reflected image, R on the right.  

            

 

The simple mathematics of Equations 1 and 2 hide one complexity in the principle of 

the DSD; i.e., the T and R images must be very well-registered for the calculations to 

provide high-quality images. Any misalignment between the two will result in 

registration noise, so an essential feature of image processing for the DSD is a high-

performance, real-time registration algorithm. The DSD Calibration wizard delivers 

the parameters needed for the algorithm to be successful. 

3.3.2 DSD Calibration Wizard 

The DSD has an internal calibration mask which can be switched into the imaging 

path and used as a reference pattern to align the two image halves projected onto 

the image sensor.  The calibration mask pattern has a unique high contrast pattern 

to ease image matching and the T and R images of the pattern follow the same 

optical paths as the T and R images from a real specimen. Consequently the pattern 
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images are distorted in exactly the same manner. The distortion is wavelength 

dependent and so the registration algorithm is applied at all filter and disk positions 

and parameters stored so that they can be applied during image capture based on 

the filter and disk combination in use. The pattern can be manually turned on from 

the DSD settings panel; this is useful when manually aligning the system after 

assembly (or adjustment) and prior to running the automated calibration process.  

 

Executing the DSD calibration alignment wizard creates alignment calibration for all 

the installed filters. Note ï for the DSD2 unit the optical geometry and resolution of 

camera used are different. Calibration now requires an alignment per filter (4 off) for 

each disk position (3 off), requiring a total of 12 alignment files to be generated. 

Calibration may take 10 to 15 minutes to complete. 

 

There is also the DSD Background 

correction calibration wizard which 

measures the background signal 

(or image) for each wavelength, 

with the light source in the correct 

state and filter position. So it 

corrects for optical distortion and 

background to provide the best 

quality result with the widest 

dynamic range.  

Both DSD Alignment and 

Background correction wizards are 

available from a single button 

ñCalibrate DSDò click on the 

Camera user interface as shown 

left. Simply click on the ñCalibrate 

DSDò button highlighted in red. 

Each wizard is available through its 

associated tab and button. 

 



Andor iQ User Guide 
 

 

119 © Andor Technology 

 

Note you can select and deselect the Background Correction option by clicking on 

the blue highlighted checkbox. The only reason to deselect is for reasons of speed 

as the process adds about 90 seconds to the Alignment step of about 2 minutes.  

DSD Alignment Calibration wizard: 

As Highlighted in the left image 

Calibrate Alignment launches the 

alignment process.  

The first step in the process is Land-

marking, which is identifying the 

identical spots on the left and right 

hand images. Placing accurate 

manual landmarks helps calibration 

algorithm create a better alignment 

that matches the left and right hand 

images. You can see a snap shot of 

land-marking wizard in below. Once 

the landmarks are placed press done 

to continue to the alignment wizard. 

There is also a refresh button as you 

can see in the image which refreshes 

the land-marking image.  

 

 

 

When there is no existing alignment calibration the ñLast calibrationò and ñNEXT 

calibration dueò fields are empty but once you run a calibration the ñLast calibrationò 

text will show you the time stamps of the latest calibration created on your system. 

ñNEXT calibration dueò suggests you the next time you should run the alignment 

calibration again. The DSD calibration Wizard should be run each day before starting 

work - the system will remind you if you do not do this. The wizard should also be run 

whenever a filter turret is changed. 
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After Land-marking step is done the alignment wizard will be executed and shows 

you a progress dialog as shown below: 

 

 

 

DSD Background Correction wizard: 

As explained in the previous section, the DSD Background correction calibration 

wizard creates correction keys for different filter, light source and camera setting 

combinations by measuring the background signal for the corresponding setting. The 

correction keys are used to correct for optical distortion. 
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Note that background correction 

wizard should be run after alignment 

calibration. This is because it 

requires some information which is 

created during alignment calibration. 

 

The image on the left shows the 

ñCalibrate Background Correctionò 

button which can be found under 

Background correction tab. Pressing 

this button launches the background 

Correction Selection form. Here you 

can select whatever hardware 

combination you want to run the 

background correction for. All 

possible combinations are by default 

selected but if you think it is unlikely 

to have some specific hardware 

setting combinations you can 

deselect those settings.   

 

For DSD1 and DSD2 users the available hardware combination and hence the 

selection form are different. This is due to the fact that for DSD1 and DSD2 and their 

associated cameras the settings that affect background signal are different. 
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After you have selected the required settings, pressing the ñokò button on the 

background Correction Selection form will execute the Background correction wizard 

as you can see in the below image. It is recommended that you run Background 

correction wizard once a month: 
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A filter turret change Wizard is also available from the Wizard menu or the DSD 

device control tab as shown below. Note that Andor DSD turrets (shown below) can 

be switched with the DSD attached to the microscope.  
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For the DSD2, rather than using an independent filter change wizard, it has a wizard 

built into the control tab. 

 

The DSD2 utilizes 4 individual filter 

cubes, these are changed using an 

access door on the side of the unit. 

Again the filters can be changed 

with the unit in situ. The filter change 

wizard will guide you through the 

process.  
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Once the system has been 

calibrated it is very easy to use. The 

Camera dialog houses a new tab 

called DSD Processing as shown 

here. This should be enabled and 

then the user can select the Imaging 

Mode as Confocal, Wide field or 

both and this will determine which 

images iQ captures during a 

Protocol. The Wide field mode can 

be very helpful in focusing the specimen in the first instance.  

 

A slider is provided to set the Confocal Black level. We recommend that the black 

level is set by imaging a region of the specimen where there is little no real signal or 

where the specimen is out of focus and ensure that the resulting confocal grey levels 

are in the range of a few tens.  
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The following figures show wide field and confocal images of the same field in a 

three-color tissue preparation. The high levels of detail, lack of flare and dark 

background is apparent in the confocal image.  
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3.4 Dual Camera Image Alignment (TuCam) 

Modern imaging systems can be readily configured for capture, processing and 

analysis of data from one or more cameras. In multi-camera systems the images 

may be combined for a variety of reasons. These can include comparison or 

combination of imaging modalities e.g. TIRF and confocal, DIC and fluorescence, or 

as a processing steps to characterize some property of the specimen e.g. FRET or 

ratio imaging. 

Andor has developed a flexible optical solution to split information between two 

cameras. The dual port camera adaptor (TuCam) shown allows dual wavelength or 

polarization imaging depending on which optical components are included in its 

modular optical cassette system.  

 

The procedure that follows can be applied to images from other optical 

configurations, but will be described from the perspective of the Andor TuCam. For 

accurate data to be acquired from a dual camera system, it is important that the 

magnification, orientation and XY position of the cameras match each other as 

closely as possible. Assuming the optical paths are matched then we can use 

software to optimize the pixel-to pixel match. On the other hand if the images are of 

disparate linear resolution on the grounds of binning or pixel size, they can be 

overlaid for visualization, but would need to be re-sampled for pixel to pixel 

processing. Image re-sampling is not covered here.  
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In the following description, use of two identical cameras is assumed. The process 

described here is in 3 phases and refers to the Master and Slave iQ systems, 

running either on two PCs or two instances of iQ running on a single PC. The 

alignment procedures apply to both scenarios.  

 

1. Align mechanically - First undertake basic mechanical alignment with a spirit 

level and make sure the two cameras are in focus. 

2. Select most frequently used objective - Complete steps 3-6 for both cameras ï 

this is the fine mechanical alignment phase. If using a microscope, select the 

objective you are using most for dual camera 

operations. This phase will adjust the cameras 

alignment to within a few pixels. Note that due 

to the beam splitter, the images from the two 

cameras, assuming the same physical 

orientation, will be flipped about the vertical 

axis. 

3. Select 2 spots for alignment - Using 

transmitted or fluorescence light, make sure 

you have a suitable Live Image on each 

system from the cameras ï use a specimen 

with punctate features e.g. pollen or multi-

spectral beads. The exposure time does not 

have to be the same, but the intensities should 

be matched closely between the 2 images for 

reasons that will become clear later. 

Adjust to match angle and XY - Using the Align Camera Plug In, which is 

accessed via the Wizards menu, select the 2 feature method to allow you to 

measure orientation and XY position of 2 user-selected spot. The camera physical 

rotation should not need further adjustment, but the cassette does allow for some 

adjustment of angle of the beam splitter angle. Use the TuCam cassette 

adjustments (see the description at the end of this document and figure below to 

optimize the XY positions of the spots until the Plug In reports angle, X, Y positions 

match as closely as possible. (Note that the dichroic mirror in the TuCam cube 
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introduces a vertical flip of the image from that camera ï so make sure to introduce 

the correct flip/rotate in the Camera interface prior to matching alignment). If this is 

done correctly, you will be able to match angles between the two cameras, within a 

degree or so, when well aligned. Note also that angle or rotation is most critical here 

as small translation errors can be adjusted in the next phase using the alignment 

software. Once this step is done, reset the Flip/Rotate option on the camera GUI to 

None. 

A maximum of two regions can be used for the alignment procedure.  Select 2 

Regions for registration by clicking on the appropriate radio button. 

 

4. Lock down and adjust cassette (applies 

to Andor TuCam) - Once you have completed 

step 3, carefully and systematically lock the 

barrel set screws, checking that alignment is 

maintained. Minor adjustments to the cassette 

system may be needed once external supports 

are tight. 

 

5. Use matched intensity images for 

software alignment - Snap images of closely 

matched intensity on each system for the 

software alignment step ï if you have to adjust 

exposure time that is OK for setup. Use the 

Dual Image Disk Plug In on the Master 

system to connect to the Slave system and 

show the two Image Lists. See chapter 2 for 

information on setting up a Dual ImageDisk 

configuration for use with two cameras and two 

PCs. 

 

6.  Make sure both lists have been Refreshed - select the two images at the top 

of the Image Lists. These two images will be merged into a dual channel image on 

the Master system, which will be used to create the software alignment file.
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This dialog shows the 

Dual Image Disk 

dialog which is 

accessed from the 

Process Menu. The 

red ellipses high light 

the Refresh buttons 

which update the lists. 

The Constructor 

button highlighted with 

green ellipse is used to 

create a dual channel 

image based on matching the dimensionality of the image data selected on the right 

to that to that existing in the selected image on the left. This means that you can 

ñconstructò a dual-channel image from two single channel images. 

 

7. Create a merged image - In 

the Constructor Edit box enter 

your chosen name for the 

merged image and click 

Construct. The Master system 

will copy the file from the Slave 

and create a merged image with 

your chosen name.  Show this 

image by selecting it in the 

Master List and clicking the Show 

button. The example shown here 

exhibits the expected vertical flip 

and has been misaligned to 

emphasize the need for alignment. 
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8. Use Field Split to adjust alignment and rotation of the 2 channels - Now 

select the Field Split Plug In from the Process Menu. The merged image will be 

displayed in the Plug In. If you select the Merge button you will see the channels 

overlaid and any shifts between the two will be apparent. In the main iQ Image 

Window, two rectangular regions will appear on the image and these can be moved 

around to adjust the relative shift between images. The 4-way arrow buttons are 

used to shift them in one pixel increments or the regions can be dragged on the 

Image Window if large steps are needed. 

 

 



Andor iQ User Guide 
 

 

132 © Andor Technology 

 

9. Check with Difference image - If you want to make sure the alignment is 

optimum, use the Diff check box at the top of the Plug In. This creates a difference 

image in the display and also computes the maximum difference in this image. You 

should try to minimize the Difference image to obtain the best match. 

 

10. Save the alignment file - Once you 

have the best result you can achieve, use 

the Save button at the top of the dialogue to 

choose a name and Save the alignment file. 

You can use this file in the Dual Image Disk 

Plug In to perform alignment during the copy 

and merge steps to make the alignment 

process as close to automatic as possible for general use. 

 

 

11. Use Field Split for Image Registration and rotation of the 2 channels ï If 

you want to have more precise alignment, the Field Split plug-in provides users with 

an Image Registration algorithm to align images from two different channels more 

accurately. In order to use Image Registration you should load a high contrast 
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image and then follow all the steps described for adjusting the alignment. Once you 

have the best result you can achieve for the high contrast image, instead of saving 

the alignment file you should press the calibration button on the top-right of the Field 

Split Window. Follow the calibration wizard steps to create and save a calibration file 

which will be used for merging images from two channels in the Dual Image Disk. 

The calibration wizard for the Field Split plug-in is described in details in section 

A5.24.  

 

12. Dual Image Disk Plug In - applies alignment automatically. Refer to Steps 5-6 

above to explain the basic use of the Plug In.  

 

13. Select alignment file for automatic use - To make sure that the images you 

merge from the Master and Slave systems are pixel-aligned as part of the copy and 

merge steps, select the 

Alignment radio button 

as shown in the 

screenshot. To select 

the desired Alignment 

file, click the square 

folder button and use 

the file view to select 

the file named 

previously in step 10. 
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14. Select calibration file for automatic use ï If you used Image Registration to 

create a calibration file in order to have more accurate alignment, you should use 

the calibration file 

created in step 11. 

Select the Image 

Registration radio 

button as shown in 

the screenshot. Click 

the square folder 

button and select the 

calibration file named 

previously in step 11. 

 

 

 

15. Construct the aligned and merged files - Now when you select the Master 

and Slave images which you wish to merge, and click on the Constructor button, the 

copy will be done and the alignment/calibration specified by the file in section 13 or 

14 will be applied automatically. If you select the None radio button in the Alignment 

File section no alignment will be applied to the merged image. 

 

 

16. Remember to match the number of frames - in normal Master-Slave 

operation, Master drives a multi-dimensional acquisition and the Slave is triggered 

to acquire frame for frame. The user must make sure that the Slave is set to acquire 

the correct number of frames to match the total number in the Master image. 

  

If you follow these steps all should work smoothly and you should gather well-

aligned, high quality data for your studies.  



Andor iQ User Guide 
 

 

135 © Andor Technology 

3.5 Stage Alignment  

Stage Alignment should follow System Calibration and once completed you will be 

ready to start acquiring images with your scanning stage.  

NB If you never want to acquire images from a micro-plate (multi-well) or a montage 

(mosaic) then you can skip the stage alignment step. 

 

If you are using a camera which contains a 

back-illuminated chip e.g. iXon 897BV or 

888BV, then you may have to flip the chip 

about the horizontal or vertical axis to 

correctly align the stage axes to the 

microscope. The chip is reversed in the 

housing to present the back of the CCD 

chip for illumination. Thus when the camera 

is readout one of the axes is reversed or 

flipped.  Make sure you do NOT enable 

FLZ for Stage Alignment. 

 

 

If you are using the side port on an inverted microscope, you may need to physically 

rotate the camera by 90 degrees. If that is not possible then you can use this 

software rotation step, but it does have a speed overhead so only use it if you 

cannot rotate the camera. This requirement results from the fact that the side port 

sees X motion of the stage in its Y plane and vice versa. These precautions will 

make the system feel more comfortable to use and avoid confusion or errors in scan 

patterns. 

 

Access to the camera orientation controls is via the Device Setup dialog on the 

camera tab. 
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The Stage Alignment Wizard is accessed 

via the Wizards menu. In the first dialog, 

select the Multi-well option and follow 

instructions. Select a channel for the 

camera settings if you have one existing. 

Place a micro plate onto the stage, move 

the first well into position above the 

objective lens and focus onto the bottom 

of the well. You can use a low power 

objective (e.g. 10X) to make this process 

as simple as possible. 

Make sure there is some feature to focus 

upon, even a scratch or debris in the 

micro-plate base will do.  Move the stage 

in the X direction and make sure that the 

feature moves parallel to the horizontal axis of the Image Window. 

 

Press the Next button and then find the 

approximate center of the first well as 

shown.  
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Now move the left hand edge of the first 

well into the field of view of the objective. 

The left hand edge of the well is the 

nearest edge to the border of the plate. 

Select the Left or Right button in the 

wizard depending on which resembles 

most strongly the Live image in the Image 

Window as the stage plate makes its way 

to your right.  

 

At this point, you click on the Right button 

if you see the left edge of the first well 

move into the field of view from the right 

and Left accordingly. If you choose Right 

you may see the message below and you 

may have to rotate the camera physically by 180 degrees to ensure correct scan 

operations. If you can not rotate the camera you can modify the camera orientation 

in the device setup dialog if your camera supports this feature (see the beginning of 

this chapter for more details). 

 

 

 

Then click on OK and IQ will return to the stage above, where you will need to 

rediscover the left edge of the first well. 

 



Andor iQ User Guide 
 

 

138 © Andor Technology 

Now relocate the approximate center of the first well again and move the top edge 

of the first well of the micro plate under the 

objective. The top edge of the well is the 

nearest edge to the border of the plate. 

Select the Top or Bottom button in the 

wizard depending on which resembles the 

Live image in the Image Window.  

 

 

 

Click on the Next button. 

 

 

Now follow the steps to ensure that the 

camera axes are closely parallel to the 

stage axes. This is necessary to ensure 

that mosaics and micro plates are 

accurately scanned. 

This dialog asks you to make sure you 

have a feature in your field of view of a 

small size (< 50 pixel diameter) and of 

high contrast ï this is often easier in 

transmitted light, but fluorescent beads 

are also fine - even the debris on a 

cover slip or the previously used micro 

plate will act as a suitable target. See 

below for an example specimen image. 

 

 

 

Make sure the correct calibration is chosen to match the objective being imaged. 

This allows the system to make the correct sized moves when it is computing the 

camera angle relative to the stage.  
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As this process proceeds you will be asked 

to rotate the camera or the stage. On an 

inverted microscope the latter is not 

possible, so the camera may need to be 

adjusted.  So be prepared! 

Click on the Next button. 

 

In this step of the stage alignment, iQ will 

put a grid on the image Window (see below) 

and ask you to steer a high contrast feature 

into the top left region and then to the 

bottom right region.  

 

By identifying the feature and reading the 

stage motion, iQ can make an automatic 

calculation of the relative angle between the 

stage and the camera. 
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The screen shot above shows the first stage of the angle measurement sequence. A 

high contrast feature has been placed in the top left grid region using the stage 

joystick, identified by a user mouse click and Point tool ñ+ò selected.  

 

Next the feature will be navigated down to the bottom right grid region using the 

stage joystick. A mouse click on the feature will allow iQ to capture its new position. 

The screen shots are shown below. 

 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































