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1.1 Introduction

Wel come to Andor Technologyds scienstific i ma
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 imagelList, as well as private channels, protocols, and scans.

iIQ3 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.
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Python IDE ClearView

s Integrated Python * Image blurring and haze
Development Envirohment reduction

* Embedded batch queve for + Deconvolution of 3D, 4D and 5D
script execution data

¢+ Support for data exchange
with Imaris and ImageDisk

+ Push and pull data from iQ
to ImagelJ

+ Handle huge data sets

I
Andor 1Q core

+ Extensive hardware control —filier wheels, motorized microscopes, confocal spinning disk
+ Optimized for EMCCD technology

+ Extensive and flexible multi-dimensional acquisition, analysis and visualization

+ Accessible wizards for protocol sel-up

+ Applications include: Time-lapse fluorescence microscopy; FRAP/FLIP; lon signalling;
Single molecule microscopy; GFP; Gene expression; Luminescence;
Immunofiuorescence microscopy.......

Andor IQ core

_ M

+ Fully automatic and interactive + Capture and analyze data from
motion analysis wells of microtitre plates

+ Multi-channel image management + Control of motorized stages

+ Comprehensive data analysis * High content screening

options for display of Multi-field * Drug dose response testing

displacement speed and direction . I

Overlay track presentation + Capiure and shtgh multiple fields

Applications include all motility » Control of motorized stages

and single molecule fracking * Autofocus [o enhance
performance over long-term

studies
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1.2 System Requirements

Andor iQ requires the following minimum computer configuration:

1 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.

a1 Minimum RAM 512 MB (2-4 GB recommended).

1 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.

1 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 atleastal96 6 moni t or .
q A sensitive CCD or EMCCD camera can be used.

1 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.

1 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, RequestsandBug Reports toé

http://www.andor.com/contact us/support request/

L
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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:

L
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1. Andor Software Protection Key drivers for Windows 2000 Pro / XP Pro (Appeczmc:?;y
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
fexed . T h e n -dcredn InsiructioosnThe installation will provide Andor camera
drivers automatically, but third party camera drivers need to be ordered separately

and have a separate license.

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

drivers.
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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 hayv
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.
Appendix4expl ai ns how met adat-dimansonadimage iesdle. i n i Qs

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 Andord snage-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 Window& User and is located on a

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

I n this way userso6 data are isolated from ea
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 iQ& 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 Windowsd owmdvoiwstdu asly smheenmo riys Ssoy
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
guantitative 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.

1 Imaris T 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

1 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 statisti

to automatically manipulate and view the data.

i Revolution XD laser spinning disk confocal systems 1 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 i

www.andor.com/microscopy/

1 Revolution DSD spinning disk structured illumination systems i Andor
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co-exclusively distributes and creates solutions built around the Aurox spinning disk
confocal scanner, which i s rkkaced rerd atthe npr.i r
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 1 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 i Andor will tailor-make a system for
guantitative fluorescence or luminescence imaging to meet your requirements. Visit
our website to find out more. Solutions for calcium, GFP applications, super-

resolutions and more 1 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.
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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.

55Memory manager SDK, to allow third parties

memory manager and gain benefits of ImageDisk technology.

6) Andor Laser Combiner control SDK is also available and has been integrated with
3" 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/ .
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Live Cellmaging Software

2 - The User Interface
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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. Whenyou logontoiQy ou sel ect a fAconf
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 sessioni OR arobustpolicy of At he | mageDi s
del eted every night at midnighto with Wi ndow
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 t0 [ iquse Login ———

the iQ Application and can use it as a normal AndoriQ 3.0
user with one difference; all configurations are || Leaintstartusing AndoriQ

available to the administrator account.

Lser Account |admin

To log in as Admini st| &t supply tihe 6adm
username along with the password that has

been set in Configuration Manager:

QK Cancel
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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.

( |

iQ User Login

Andor iQ 3.0

Log into start using Andor i0)

User Account |i|::| user 001

Fassward |""“"‘""“""“"‘1

(8] Cancel |

LS -

Note: clicking Cancel at this point will terminate the application.

L
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Once authenticated, the user is prompted to choose a Configuration to use:

i~ | E:g |"\

Registration | J

Hello ic Llser 007.

Flease selectthe Configuration for this session:

Camera: -
Andor virtual Camera

Auxiliary Devices:
Maone

0] Cancel |

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

bosaic j

ConfigMName
Analysis

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
Domain Admin
Domain User

Domain+Local Admin

Zz Z2 Z2 Z
< < < < <

Domain+Local User
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2.2.1 The iQ 3 6D view User Interface

Image

Window  pepeesr————

O X g Gepe e el

hMenus R*qaq +\22 DOOB T i

Image Toolhar”]

Image

Image Mavigator

.— AndoriQ 30 - Andor Camera i - -

=X

File Imagelist Settings Wizards

Process Analysis  Plug-lns  Help

= = . — .

Y = B B v | =E | &

Oper Imaris Save Live Chi Image List | Device Setup | Channel Manager
Acquisition IAﬂaIysls] BGB Analysis | Movie Editor | Spot Analysis |

Acquisition Calibrat Status

EE\‘ Default_20Xai ( 0.05)

Aulo Save

I [Ehandor @D atawser Test ADTF Autolmagess J

Channels Thi Protocol

- s S ||| PO

R Soa

Time Lapse Chatt {n/ ﬂ

Excitation Intensi

ity

Duration Interval Nurber Stream

20.0 sec w| (40000 |ms «| |5 =

] ™ Loop Experiment
) a0z [i56 [« | M7 pisplapimege
_’él i ¥ Show All

= €3 Chanel Opiiors
oo Close All Shutters | £g Prtoco
Global Settings
S e
MuliSnap -
MND Tree View

9- Setup Multi-Point
Prealkcate al images  Disabled [

Save bz

& Optians

@) Help

§) £dd Phase

AP Remove Phase

Initialize AF
AF frequency [1

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

Image
Window B BEE
«° paula_drosophila.tif_RunningBrightest 16 Bit 642 (0.107) x 1020 (0.107) 4D. - X ® Andor i .0 Beta - Kin ummy Camera = |0
Menus T 0P D P ot __\_
R xlalajal + N[22 0oo/F T/ i« o m iQ Control
Menus
Image Toolbar. D
Status
Auto Save
r \: \AndorifData M. BrownehRevalution Time LapsebAutalmagesh J
‘Acquisition Calibration
seeer ||[2%3 | 897_d0xwi
Image Window = o Tes
Acquisition
Analysis
H B Movie Editor
[ save ss.. SpOt
4 Dptions
Image Navigator MU o ek o e et i
CEEEERER [T7 ol o] Seitn| Seva|
S| s | |00 | g2 113,184 % [w w03

The above picture shows the nD tree view format in iQ which is intended for more
complex and advanced experiments.

Options . .

e metion You can select which functions you want to be
Select ths funciions required: visible on the iQ interface via the Function option in
[t . .

@ Andlyais the Settings menu of the Control Window. Please
BGE Analysis . .
™ Calibration refer to Section 2.6.3 for further details. The

hovie Editor

¥l Spot Analysis following dialogue is displayed, enable the

appropriate check box and then press the OK

button. Page tabs will be displayed for all selected
0K Cancel

functions.
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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,

| mageDi sk, nDims, Device Setup, and ROl &s an

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 i specify hardware to be controlled.

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

3) Calibrate optical system (em m™ )- 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.

[:-‘ Kinetic Device Configuration Manager x|

Fle Edit Settings Tools About Exit

~Kinetic Configuration Wizard

New | Edit | Delete | Exit | Current Usar:- [\iark

— Current Configurations
2 Test

ummy camera,

orwith Rinetic Trigger

w Created By~ Mark
@ Date Created:-17/06/2003 12:28:38
é Date Last Modified:- 17/06/2003 12:28:38

=I| Acguisition Device:- Standard Video with Meteor ||

@ Diriver File:- KIDStdGrabiithhMetearllLocx

Ml

=
;6 Auxiliary Dewice 1:- Kinetic Trigger Dewvice

Auxiliary device DCX files used by this configuration.
K TriggerQ.ocx
K Trigger.ocx

K Triggetlnocx
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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 (OCX6s) 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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E Device Configuration Manager @

File Edit Settings Tools About Exit

Software Protection Troubleshooter
Read Your Software Protection Key

Done ‘

Product Version Level
iQ Core 6
iQ Fast LZ
i@ MWA
iQ MF

iQ Analysis
i@ Camera

(o>l => 2 e) o) o)}

Get Dongle ID For Kinetic Customers who are Upgrading Existing Software, Installing A Second Kinetic Product or
9 Activating Kinetic Plugins, contact Kinetic with this Dongle ID number and you will be supplied with an

initailisation code.
Initialise Dongle [

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 wild.l be retained between versi

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

File Imagelist Settings QC ‘wizards Flug-Ins Help

et Wizerd (Protocols). Channels specify settings for

Channel

Channel Manager cameras, microscopes, filter wheels and

shutters 1 in short anything affecting

sample illumination and image capture.
= Edit Caopy I Delete | Clase |

—Channel Summarie
Current Channel:

Channel 1 To create a new channel press New. A

wizard will take you step by step through

4 mer ghness—128
- Camera Contrast- 128 ) . )
- Camers Binning X -1 the creation of the channel, displaying
i Camera Binning Y -1

€T3 Camera Exposure Time (s) - 0.04 H H

o LT~ Greyy 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. vVGFP 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.

Name: lch2 The new channel will be added to the list, where

0K | Cancel | 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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File Imagelist Settings QC Wizards Flug-Ins Help

—Setup Wizard

Scan

Scan Manager \ qi&

MNew Edit Delete | Close |

—Scan Summarie
Current Scan

Scan - DemoScan

& Uger-Defined Fields -
L8 Setup Channel - Channel 1

2.3.4 Protocols

ANDOR

company

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:

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.

L
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File Imagelist Settings QC ‘Wizards Flug-Ins Help

More advanced Protocols can [ SetupWiard

Frotocal

include multiple channels, scans,
Protocol Manager

moves, trigger in/out, user-

defined delays, on-line

prOCGSSlng, On-“ne graphlng’ [RI= Delete Copy Select | Cancel |

pauses which require user input.

—Protocal Summarie

Current Protocal:
Furaz

Please refer to Section 4.5 and

4.6 for a description on how to

create and use protocols. -

/ Channel - Fura3glnm
" Channel - Fura340nm

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 ATrigger | NOo and AT
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 Andoré s

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-

L
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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 thatt hey do not delete or corrupt
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-d i mensi onal i mages, first intraoduced
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.

39 © Andor Technology



Andor iQ User Guide

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
Machine

Users. Only Local

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.

Acquisition/Augiliary Devices

%

Current

@

Live

Shap

ANDOR

company

e

Record

o)

[~ Stayon Top

Camera Selection Camera IPliOI I AOTF I Ellympusl FRAPF’Al Pigzo |

DUB37_BY 4708 Settings I

Exposure IGeneralI Device Info | ErorLog] _<¢ I
—Window Size (512 : 512} —Gain
Full Chip | ‘Window | Bt A b (100 =]

—Binning

[V %=Y 181 ~|/ | I EM Gain Enabled IZCI

—Shutter u —'-J

¢ Open ¢ Close ¢ Auto

- —Exposure Tim

Frame Averaging - Of [~ Frame Transfer [Live)

" Use (D] 2 [200 [ms =]
rDisplay Control—————

[~ Fast Refresh 'L“ _'.'

@ Display Every Frame Readout (ms): 30.357

€ Display 5 Frames/s Actual Frame Rate: 0.00
r—Trigger Control

{* Free Run ] "~ Ext Trigger Timeout {1000  ms

Avail Memory(MB): 2047

Camera Status

Camera is working Tips | >
’7 Temperature: -70 bl

E
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2. 3.9 ROI 6s and Classificati on

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

Qdés analysis tool s.

©° Paula drosophila PBC_VerticalFlip_Rotate180 16 Bit 642 (0.107) x 1020 (0.107) 4D
Fle Edt Imagelist Regon View Fast MIP

@ w/alaja) + \[2[2] Oolols T/ ijmie| om 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

Delate > . . .

Delete A using any combination of
Classfy o i .
toad ~Crop size and shape. Regions
Save _Cycle

_FRAPPA can be of line, polyline,

Set Reference

Edit Classification(s)

rectangular or elliptical in

type and more complex

¥ Mudi
!- 2| figures can be drawn
< _ »l
Tme |2 | Wavelength H
O(I),'[D.lln hmsn!t Frame Number Minrange Maxrange lnaemen! ln!ecvd{sm:j USIng the pOIygon Or
kI o o [ foot00
< a1 m[vi| 0] [77 cofap] SetMn] Setha freehand polygon tools.

@z | s | roavemsm | | 1ex | ns0s7g 644,145 [w [w w|F@ 2

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 ROIls. 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

Andoros file handling tool s all ow for

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 (*.Ism), 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:

1 Window Menus,
9 Toolbar

9 Function Tabs.

Qinior 230 pircones) AN W ol

File ImageList Settings Wizards Process Analysis  Plug-Ins  Help

] 1 o =y
Y m| B B 4 NS @
Open Imnariz Save Live Chi Image List | Device Setup | Channel Manager
Acquizition |.-'-‘«nalysis| RGE Anal}lsisl Movie Editorl Spot .-’-‘malysisl
—acquizition Calibration Status

Ell Default_20Xoi { 0.05)

Ao 5 ave
r IE: "WhndortilD atauzert T est AOTFubotolmagesh |
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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.

#l=8 Image Lisk Setktings

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

Favadage a image while Live, the system will return to Idle and the
Set Save Path - _
Settings 12 image will be opened.
Tl
Exit ;

The example below shows the dialogue when opening

Image Importer
| ) | =

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

Laok ir; Iﬁ decon j = IfF '

21

i/
C

%

by Documents

@ decon_test0l ki
@ decon_test0z2, kf
@ decon_test03. kF
@ decon_test04, ki
@ decon_test0s, kif
@ decon_test0a, ki
@ decon_test07 kif
@ decon_test0s, kif
@ decon_test09 ki
@ decon_test10.kF
@ decon_test11.kf

@ decon_test12 ki
@ decon_test13.kF
@ decon_test14.kf
@ decon_test15,kf
@ decon_test16,kif
@ decon_test17 . kif
@ decon_test15,kif
@ decon_test19,kif
@ decon_test20 ki
@ decon_test21 . kf
@ decon_test22 kf

@ decon_test23 ki
@ decon_test24,kf
@ decon_test25, kF
@ decon_test2e, kf
@ decon_testZ7 kif
@ decon_testzg kif
@ decon_testz9,kif
@ decon_test30,kif
@ decon_test31 ki
@ decon_test32, kf
@ decon_test33.kF

@ decon_test34 ki
@ decon_test35, kF
@ decon_test36, kF
@ decon_test3 7 Lf
@ decon_test3a, kif
@ decon_test39 ki
@ decon_test40,kif
@ decon_test41 kif
@ decon_test42 ki
@ decon_test43.kF
@ decon_test44,kF

by |_-I_TF|IF'|.JtE!r ‘ I I _}I
File name: I j Open I
Files of type: Olyrpus GE200 =] Cancel |

Olyrpus GBE200 ;II P

Image Cytametry Standard [*ics]
JPEG [*jpar”.ipeal

K.ontron

Micro Wosel

MIF

Photometrics
Princetan [nstruments

Targa ﬂ
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Laok jr: | () Cathy2_confocal_20100722_135321 > e ® ek E

- [Z] cathyz_confocal bxt ) Cathyz_conforal_t0000_z0014.4F (&) Cathyz_c
I_Wﬁ &) Cathy2_confocal_tOO00_z0015.HF [ Cathyz_c
My Recent  ||&] Cathyz_confocal_bO00O0_20001.0F &) Cathy2_confocal_b0000_z0016.6F 8] Cathy2_c
Documents =) Cathyz_confocal_bOO00_z0002.6F &) Cathy2_confocal_tO000_z0017.6F (=] Cathyz_c
e ] Cathyz_confocal_toooo_z0003.kf &) CathyZ_confocal_t0000_z0018 . 4F (&) Cathyz_c
] cathyz_confacal_toooo_z0004.kF &) CathyZ_confocal_t0000_z0019 . HF (%] Cathy2_c
Desktop =) Cathyz_confocal_bOO00_z0005.HF &) Cathy2_confocal_tO000_z0020.6F [ Cathyz_c
, ] Cathyz_conforal_toooo_z0006.4f %] CathyZ_confocal_t0000_z0021 bF (&) Cathyz_c
'__)' =) Cathyz_confocal_bOO00_z0007.4F &) Cathy2_confocal_tO001_z0000.6F ] Cathyz_c
My Doouments ] Cathyz_confocal_tooon_z0008.4f %] CathyZ_confocal_t0001_z0001 bF (%] Cathyz_c
=) cathyz_confocal_bOO00_z0009.6F &) Cathy2_confocal_tO001_20002.6F =] Cathyz_c
— ] Cathyz_conforal_toooo_z0010.tf &) CathyZ_confocal_t0001_z0003 4 (&) Cathyz _c
s =) Cathyz_confocal_bOO00_z0011.6F &) Cathy2_confocal_tO001_z00046F =] Cathyz_c
My Computer ] Cathyz_conforal_tooon_z001z.bf &) CathyZ_confocal_t0001_z0005 . 4F (%] Cathyz _c
=) Cathyz_confocal_bOO00_z0013.6F &) Cathy2_confocal_t0O001_z0006,6F [ Cathyz_c

‘.‘] S >

-
Mypfl\l ehwork. File name: |Cath_l,l2_cnnfDcal_tEIEIDD_zDDDD.tif j Open |
[ACEE
Files of lype: |Mu|ti-Load "7 ﬂ Cancel

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 [redOLl.tif - red80.tif] and [red_01.tif - red_80.tif] are resident in the
same directory.
[redOL1.tif - red80.tif] image series. If the red_0L1.tif image is selected, the [red_01.tif -

Initially selecting image redO1.tif will subsequently Multi-Load the

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

L
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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 i import an x

image or series of images from a

d - .
3" party program. iQ uses its own Image Impart Options:

naming convention when Select Cammon Name

importing or exporting a

multidimensional image as a

series of single files. E.g. |

Mylmage t0001_ wO0001.tif

LCancel |

H H i Firztly, you should select a directary that has all the image files you want
|ndlcateS that the Image haS bOth ta load in, then type in a common name that iz contained by the files.
time and Wavelength dimensions. You can alzo specify a name for the destination image.

When the images dO not meet thIS Finally click the Mest button to go to the nest page.
requirement, |mage |mp0rter Comman File Mame: Destination lmage Mame:

. . .. I Impartedimage
Wizard, in addition to some user
Directory:

input, can open them as a familiar D KinshioCOMMON-1 |

multidimensional image for

Files:

viewing, manipulation and export. avapz dl =]
aliaz.dll

The first step is shown here. AOMAE kil

AQMAdvanceE. exe

AOMConvert. exe

bantarn. dll LI

L
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Browse for Folder

Select a Folder

2 x|

= @' Desktop
14:} My Documents

My Computer
-age Local Disk (C:)
-age Local Disk (D)
-2, DVD/CD-RW Drive (E:)
-Z# jwainwright on 'Oaklusers' (Z:)
[+ %4 My Network Places

ANDOR

company

Pressing the _| button brings up a
browser window from which the
directory containing the images can be

selected.

o I Cancel
x

Image Impart Options:

Setlmport Dimensions

<¢ Back Mext >

LCancel |

In this page, you need ta check on thoze dimenzions that the resultant
image will cantain.

If you have zelected Multi-Channels, pou alzo need to chooze the
number of channels for the image.

r—Impaort Dimensian:
¥ Multi-Channels
[z

Murber of Channels: |2 vI

Files:

FURA_time0000_wavwe0000. ki ﬂ
FURA_time0000_wawe0007 ki

FURA_time0001_waweQ000 ki

FURA_time0001_wawe0007 ki

FURA_time0002_wawe000 ki

FURA,_time0002_wawe0007 tif

FLIRA tine 003 van=N00N HE ;I

47

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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x| Now the two channels must be identified by

their file names.

Image Impart Options:

Channel O files end wave0000 and Channel

Set Channels

1 files end wave0001. These are entered in

the Channel Identifier boxes respectively
B e _t= |l and the wavelengths (if known) in the

Wavelength(nm) boxes.

Chatinel |dentifiers should be a text string that iz contained salely by the
file names for a channel.

If there is mare than one channel chosen, each Channel |dentifier
should be different from the others.

Press Next.
Channel |dentifier Wavelength [nm)
0 fwave0000 [340
T fwaven0 EEE
Files: IFUHﬂ_timeDDDD_waveDDDD.tif =]
xI| Whereas the wavelength identifier was

wave0000 and wave0001, the time identifier

Image Import Dptions:

in this example is just time . The units are

SetTime ande known to be approximately 0.6 seconds,

starting at ti meth®Unit Speci f
S Finsh _ e [l pox (and consequently 06600

“fou need to input Time or 2 dimension [dentifier in this page. The ReSOIUtlon bOX) glveS the more famlllar

identifier should be the text string that precedes the numerical
index for the dimenszion.

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

Set Time toolbar. Specifying6 s 6 wi I I gi ve the
Time Identiier | _
format in s only.
Unit R esolution Origin
fms | [
Files:  [FLUIRA_fime0000_wave0000.tf =] 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

Settings

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 Manager : C:\KineticimageDisk\Shared\

File Edit Comments Options
Image Details
Name : RAT LIVER STACK.TIF A
Path: CADOCUMENTS AND SETTINGS\M.BROWNEADESKTOPNO IMAGESAYDSD - FIRST DATANICT 2009% E
Type : 14 bit grey/pseudo
Intensity : 1.000000 lux
%: 1392 *0.161250 : um
v: 1040 * 0161250 : um
T
v
< >
Image List
Image Name | # | Date - Time | Type | Frames | 3rd Dim [ 4th Dim [ 5th Dim [ Bth Dim
IFE2WELL 3 MONTAGE TALIN BS PHALLOID... 1 - Sbitgrey.. 1
MONTAGE-KOHLER.JPG_RotateS0 2ol I 24 bitcal... 1
MONTAGE-KOHLER.JPG Sl 24 bitcol.. 1
CAGEDCAMP_1PORUY_5MS_4X4_0000.TIF 4 - 16 bitgre... 1
MFMONZT2CH-2X2-16102009.TIF_Montage 5 16/10/2009.. 14bitge.. 150 Wavelength... Z-5 XY -5 Time - 3
MFMONZT2CH-2X2-16102003.TIF B 16/10/2009.. 14bitgre.. 900 Wavelength... Z-5 Montag... XY -5
TOPRIGHTALIGNMON.TIF 7 22/06/2006.. 12 b!! ge.. 1 Time -1 Exposur... o
< >
Close ‘ Refresh ‘ Show Rename Image | Save Image Delete Images

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 i 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 g new name for image:

to the edit box here. |

1] Cancel |

Save Image i 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.

Browse for Folder EH E |

Select falder for zaving images

Before the file save operation can

EIQ [y . ]
#-( _bin commence, a folder must be selected
+1-_7 Ampdio . .
----- (] AQM2002 Screen Shots for storage of the multiple image set.

..... |: |
C' s After clicking the OK button, the save

% :?Sfm process commences and a message
- Kinetic appears at the end of save operation.
+-C7 KometData

El Cl Fulbi-Load

----- (] NDimData - Multiple File Save |

F.0T7 Mnklaz Snat Sennsnes

All filez zaved successiully
(] I Cancel |
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S Edit Comments File i this menu item opens the following dialogue.
SevEiiids . This provides an alternative route for saving image data and
Delete Selected Imageds)
Delete All Images deleting images from the Image List.
Cisk Info

Exit

Edit Comments 1 Clicking on this button opens the following dialogue.

*= Image Comments - C:\DOCUMENTS AND SETTL... [= |[B][X]

This is the comments field where you can add any information regarding the
images, conditions, specimen etc. This will be kept with the image so long as it
remains in the image list or is saved in ABD multi-tiff or single tiff formats.
Conversion to other formats may lose this information.

Cancel

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.

Funckion

Hat Eeys
Interval Setup
Max Auka TimeCuk
Options E|
Functions

aelectthe functions required:

viAcouisition

v Anabysis

v BGE Analysis
v Calibration

v kowvie Editar
v Spot Analysis

K Cancel

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

F1  FReserved
_ channel to that specified by the hot key. If the Force

FZ  Live/ldle

Live when Pressed checkbox is enabled, a live
F3i  Snap

video image will be displayed in the Image Window
F4  Run . . . . .

using the appropriate image acquisition settings.
Fo  Reserved
F& |N':'”E j Pressing the OK button exits the Assign Function
F7 |Nane -l Key dialogue. The Reset button returns all the hot
Fa |N|:|ne j keys to the None state, no channels are associated
Fq |N|:|ne j with any of the function keys.

F10 Reserved

F11 |Maone

Three of the function keys are reserved and cannot

Lol e

F12 |H|:|ne

be assigned to a channel. The F1 key is used to
[ Force Live when Pressed . ) . .
access Windows Help information and the F5 key is

ol | i | used to refresh the iQ Image List.

L
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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.

Edit Intervals

10 ms

5 zec TR =
2 min i Add Interval. .

T

Delete Interval...

]9

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,

Select interval length:

i = seconds, minutes or hours.

k. Cancel |

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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- §* Protocol - Test The appropriate sampling interval is
- Image - Test . .
“'.E Pratacol Type - Time Series selected by clicking the right mouse

q.ﬁ' Camera Binning - Use Current
7 Wit Allocation - Off
% Camera Selection - Uze Current
+-g Ewerts
) ¥ Scan - MPx3F-Mon
[ Montage Acquisition
= Focus
4% Pausze - Click OK to start protocal
-
¢ 3] Auto Foc oy 2 Hrnes
—|-+ % Fepeat -
|§"] Auto R
-I-[ 7] Fepeat - Montage
A& Montage Positions [4 [ 2 by 2
+- Ay 5 Positions [3)
-z RepeatZ - 9umin 11 planes
+ & Move Channel - Current
C& Snap
W End-Z
ﬁ End - Montage
W End -y
W End-TO

button.

Insert
Delete

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. %7 Andor i0 2.2 - An =3

File Image List Settings

o b Zalibration _J ?
m Stage Alignment
Open Imaris Seleck FRAPPA Device =r Current
Aequisition ] Analysis ] RBGE  Select DSD Light Source nalysis ]
Channels
Status Protocols

DsD Calibration
FRAPPA Calibration
DSC Filker Change
Camera Alignment
Stage Registration
Seleck Y7 Device
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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

3% Andor iQ 2.2 - Andor Camera
Further information on the use of | fie Imegelist Settings Wizards Process [EUEIEEN Plug-Ins  Help

i L] E ié Reqgion Histogram (
these functions is described in ‘ 5 = “ FRAP Analysis ¥

Open Imariz Save Liv Depth Calculator Current
Sections 4.6. Acquisition ].t’-‘-.ﬂalysis] RGE .-’-‘mal_l,lsisl Mowie Eq  Tracker

Line Profile

Status
2.5.7 The Plug-Ins Menu
Help | Selecting Plug-ins from the file menu accesses
ji_ Options additional functions.
B RGEMerge

Photobleaching Compensation

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

Help
Configurakion
Product Activation
About

file.

Selecting Product Activation from the
Help Menu opens the Status window.
From here you can see the available
Andor A tick mark
indicates activated products. The right

iQ modules.

side of the dialogue shows which
modules are activated and the existing

time limit (if any).

First selecting Help from the menu opens the iQ Online Help

Status
i0_Core
O i0_Fast L7 Product : i0_Care
!Q_MWA This product does not have a time limit!
i0_MF
i0_Analysis Product : iG_twa
!Q_Camen_a Thiz product_does nat hawe a time limit!
i0_Clearview
i0_Tracking Product : il_MF
Thiz product does not have a time limit!
I Product : i0_analysiz

This product does not have a time limit!

Product : i_Camera
Thiz product does not hawve a time limit!

Product : i0_Cleariew
This product does not have a time limit!

Product : i_Tracking
This product does not have a time limit!

Refresh |

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.

L
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2.6 Function Tabs

2.6.1 Acquisition

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

E AndoriQ 3.0 - Andor Camera X - ‘ - E= X
File ImageList Settings Wizards Process Analysis  Plug-Ins  Help
5 o ey s —— = .
o E| % ¥ | E J g
Imariz Save Live Chi Image Lizt | Device Setup | Channel banager

Acquizition } nalysis] RGE Anal}lsis] Movie Editor] Spot .-’-‘malysis]
T AcauiEtan Calibration Status
EE‘E% Default_20Xoi ( 0.05)
Auto Save

N |E: "WhndortilD atauzert T est AOTFubotolmagesh

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 > l1second, 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.

[ = 4
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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.

B ‘ ‘E

Save Live

ks

- ‘

Dpen Imariz

: pr e ; When you C“Ck on

Shap

curent | the button a popup

fequisition l.-'l‘-.galysisl EGE .-“-‘-.nalysis] Movie Edih:ur] Spaot .-i‘-.nalysis] menu shows the list

Status RFP of Channels available
Idle VPP

- 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 | saect a rolder

date and time.

= [ Deskiop
+ ,.'J My Documents
= _é Iy Cornpuker
Auto Save +- 44 3% Floppy (A
ETTTINTNE +-=ge Local Disk {C)
[ |E."~K|net|c:h|DDalah 5 (2, CD-RW Drive (D3}

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.

+- 5% users on 'elrond' {L:}
4% filestore on'elrond’ (Z:)
+ Q-JJ My Metwork Places
H- ) iQ pickures

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

Auto Save text box in the Acquisition dialogue.

&uto Save
[ |CMKinetichitlD ata

2.6.1.4 Protocol

Pratocal
I@ Run

™ Loop Experimen
v Display Image
v Show Al

= Protocol

B s
-~

HD Tree Yiew

Save bz .

,ﬁj] O ptionz

(#) Help

t

[ = 4
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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.

L
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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.

ES Andor iQ 3.0 - Andor Camera

File Imagelist Settings Wizards Process Analysis Plug-Ins Help

K4

Open

&

Live

e

Imnaris

=

Save

%
o
Chl Image List

N

Device Setup

Acquisition | Analysis I BGE Analysis I Moavie E ditar I Spot Analysis I

Channel M}d/

Acquizition Calibratior

)

Default_20Xoi ( 0.05)

Status

Ao 5 ave

r IE:\Andor\iQData\user\T ezt AOTF\AUtolmagesh

=

Chanrels

®

Add/Remove

Chl

:;é] Live

Ch2
-
Ch3 T |
*Joo]
Multi-Snap

— Chi

ExposureID.DD‘I Ims ;Iu_l j
Excitation Intensity
480 rm [%] [232 = = |
561 rm [%] [70.8 [«] B =

L1

Cloze &ll Shutters

S L
M Channel Options

rProtocol——————
y

O Run

™ Loop Experiment
¥ Dizplay Image
¥ Show &l

'Eg Fratocol <

— Global Settings

Chi

Cha

Size
’V :D:Sub Array

Binning
’]7 xer [T ~|

Save Az

Z5Scan

V4

/e,zlutio{

HG

* Setup Multi-Point

_y

k_

T

ITime Lapse I Chart ﬂ ~§| Pre-allocate all images Disahled@ | L/_
Duration Inkerval Mumber Stream @ Add Phasze
IM'D ISECLI |3555'?‘I Ims LI I4 = ‘ a Femove Phase
[140 [sec v| [3585.71[ms ] |4 = ‘ Initislize AF |
|2a.45 Isec ~| |3555.?1 Ims ~| |8 = | AF frequency |1
A
L o o
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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:

= Focus
4 Pause - Click OF to start protacol
- &D Repeat T - 50 times [1 min)
3] Auto Focus Activate - Every 2 times
—|-+,+ Fepeat - =Y
Iil Auto Focus - £ Motor
- Fepeat - Montage
4 Montage Positions (4 [2by 2 1)
+-i%, #T Pogitions [3]
-« Repeate - Jumin 171 planes
= Jove Channel - GFP
% LCamera Brightniess - 128
Carmera Contrast - 128
Carnera Binning # - CURREMT
Carmera Binning " - CURREMT
Camera Expozure Time (=] - 0.004
LUT - Green
Map Min - 0
Map Max - 293
Trigger - Pre : s 2 s X 2 W %, o Post
Analyzer - 1
Fluo Filter 1 - 3
Fluo Filter 2 - 4
Fluo Filker 3 -1
Fluo Filter 4 - 2
Fluo Shutter 1 - Current
Mikaon T1 Port - 1
TIRF -0
TIRF Angle - 0
Tranz Filter 1 -1
Tranz Filter 2 - 0
Tranz Shutter 1 - Current
FRAPPA, - Current
FRAPPA Dwell Time - 40
FRAPPA Repeat - 1
LYFST -DELTA_Z 0
Sutter Shutter Shutter 1 - Current

FofoFoFodofoFodofFofododFodododo oo o dodofFo o FoFin &
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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

The available keywords or Actions

- Repeat - Montage
that can be used in a nD Protocol % Montage Positions (4 [ 2by 2]
+-i% AT Pozitions [3]
Tree are described in some detail in -« RepeatZ -3 umin 11 planes
Chapter 4: a? Snap Live
@ Erd-Z Mowve To
@ End - Montage Adjust Camera
@ End -5 Delka 7
W End-TO Acauire
Edit
Insert
Delete
Change Channel
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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.

Graph lData ] Dptiuns]
bl ear

v AutoRange [ Show Event Labelz [ Show Legend Prin...

| Mean Intenzity
To zoom in drag to bottom right. To zoor

|
Acuisition  Analyzis IEGE .-’-‘-.nal_l,lsis] Calibration | Mavie Editn:-r] Spot .-’-‘-.nalj,lsis]

Analyze | Eave | ﬁ|

Graph Data lEIptin:nns]

R egion | |.ﬁ.rea [prnprm] |Frame |Time [mz] |BIue[1]MeanIntensit_l,l |I3reerA
1 i1 405328 ] 153 17.8717 1018
1 1 408328 1 336 18.7213 1014
1 1 408328 2 516 19.0174 10.37

B L =]
3

[v Automatic Directory Selection
[T Group Analyziz
[ Greys Per Second

[ Background Caorrection -

[ Threshold
v Clipping

v/ bMean Intensity
Peak [ntenzity
SD
Area
Zhrea
Integrated Intenzity
Zlntegrated |ntenzity
Integrated Intenzity Per Unit Area

Return To Graph |

Channel 5elechor

B~ Ble) Solid =

[ ¥ Green(2) Dash -
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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.

gcquisitiun] .-’-'-.ﬂal_l,lsis] BGE .-'-‘-.nal_l,lsis] Calbration Movie Editor | Spot &nalysis

Selected Imaoe

E dit
u | “| 4 | "| O| "| Fl— %?%FDEETI:ELDPMENTJEST
N 1 el REPORTSATEST

IMAGESSCALCILMYFURA.TIF
|1 |:2 |1 2h i‘ Snimation dirm ; %W avelength
kin ke Frame Rat Tat frames ; 2

are

i 2 i 2

I | Out | Fepeat

Sawve List| B Load List

Animation Dimension |Wave|ength j

Mowvie Scaling Factor 1 i‘

Sawve List as Mowvie

= Delete Selected Images
Increment 1 z‘
[ hultichannel * SetFrame
[ Usze Current Begion " Play List
[ Sawve Owverlay
|mage List
Mao. |File Mame |In |Out [fpz |MC  |Repeat |Ani Dim Scaling Factor [Wa

1

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 Listas movi e t o save windowbs AV

L
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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.

&cquisitiunl .-’-‘«nal_l,lsisl BGE .-’-‘mal_l,lsisl Ealibratiunl Movie Editor Spot &nalysis

tdanage |Analyse| Reviewl

=0 Edit | Delete |

Currentanalysis:  Floidy

E""&: ot Anakssis iy

- B Betup Image - CiWY DOCUMENTSYMAGESVFOR TESTIN
Bright Ohjects

-4a Lower Threshald - 110

-k Upper Threshaold - 255

- &9 Area Filter- 100 to 359

2% Shane Filter- 05101

-am INtegrated Intensity Filter - 5000 to 30000

L

68 © Andor Technology



Andor iQ User Guide AN DOR
an

company

2.7 The Image Window

The current image is displayed in the Image Window.

#° Paula drosophila PBC_VerticalFlip_Rotate180 16 Bit 642 (0.107) x 1020 (0.107) 4D
File Edit Imagelist Region Yiew FastMIP

O alalal + \[2[2] Oolo/F T[i|me)|ro

Hello World

Time ] z | Wavelength |

KIl| 2o [o B 1 ~{[o0100
ﬁidll«il-lnlyl»l m Q]qu Set Min | Set Max
*

s | s | Automap | |||1000% | (335) 341, 1444 [w FI_I s0 3|

0:00:00:000 him:sims  Frame Number  Minrange Maxrange  Increment i| Interval (s:ms) —;—I
v

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:

x ajaje| + \[2|2] OoloF T

ma Q| roi [

Regions of Interest (ROIG) 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

0 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.
]
Options  View
v
. e B [E =] e
gquafeR : I Invert W [1057.000 — Min
quare hoo [~ Exclude =
Sine [1:000000 ~ step
Cosine oot
Gammaboelicient s b e e ,,|1.0U
Loge
Log10 ; :
Exp e o— =] / W [7727.000 = Max
= a—
Eed - ":'Env?td W [1600000 — Min
U I [1000000 = step
Gamma Coe’fiCient 'l 1 I, 1 1 ' 1 1 1 ) ' 1 1 1 ) 1 1 1 1 ' " |1'UU
Automap : Off
[V Smocth [~ Use Begion of Interest Ok I Cancel I
¥ 991 Eontrast [~ Map on mouse up
-
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2.7.1.1 How the Mapping Table Works

255
Display
Intensity
[output)
0 -
aiin Mapping max |mage Range
Range (input)

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 t hi s gwd abhforedsgay, thdliatgngity 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 W [251.000 ﬂ”
nvert W [1067.000 —=| Min
[ Exclude =
available in the Mapping Dialog. The figure | ————"""2"2 & = e
here shows typical histograms from a two | = | l S W [z | = e
H FIEr:fh':de - IM::! i
channel image. El —
Gamima Coalficiaht i Lo e e e W
‘ Dk Cancel

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

[ = 4
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buttoncontrols the Max value. The | mapge awitlilonbe

To invert the mapping (flip contrast) check the

Options  Yiew

Invert option. To set values above Max to zero |[eme | ./ e
[~ Invert [} lmﬁ Min

[~ Exclude

check the Exclude option. To change the T oo

Gamma Coefficient ’ 1.00

wibat 8, ALinN

. T Inver W (3510000 = Min
Channel so0 check box an|d®=u Iootoos = seep

- I e 1.00

Channel Mappings t 0g e th.et

;

boxes or graphical tools as described | view
Log Scale Histogram
v Zoom ko Map

together. Link Channels

] Cancel

above and now both ranges will change

7% Image Contrast

Options  Yiew

The horizontal scaling of the histogram is mﬁ"d ] :}%ﬁ -
X X i L Aetee —— 1000000 ] Ste
linear, which may make it difficult to study Samma osficiont [ =
histogram details in images with a low Gorme 7] W [7E00000 " 5

| View m e s

dynamic range Sel e om to.* :

i S Ok Cancel

v Log Scale Histogram

Mapo scales the hi svZomtoMap
Link Channels

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. Sel ect
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.

L
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2.7.1.3 Auto-Mapping Tools

# I Automatic mapping can be e i |
used Asingle shot Offm - m [ 00 :I‘ s
button or checked on a Right mouse 'EIEH’:':“” =
popup in the Image Window or lower e T e T
Image toolbar. The Automap function T'Z'Elld s m
estimates the Mapping range values | Gematesient T 5 :
from a sample of the image pixels and Fftg;":%:m "“;1:*;;::;;[7::@ _ 0k | Coa |
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. fAUse ROI O operates on the currently
range to be adjusted as the ROI i's roamed
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
aut omap. The ASmootho option only rescales

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

change required is 5%.

The A99: 10 contrast option autoscales to tfF
outlyers in the high and low ends resulting in less flickering and more punchy image.

[ = 4
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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 ROI 6s used in analysi s.

2.8.1 The File Menu

“3= CFP 16 Bit 672 (0.333) x 104
SN Edit  Image List Region  Yiew |

< N\

Open Image, Save Image and Exit Loads and
) . . ) Open Image
Saves images to and from disk and Exits from iQ. Save Image
Save Display (BMPY  »
Save Display (JPEG)

(Section 2.6.1). | it

Open with Imaris. ..

This has the same functionality as the iQ File Menu

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 alluser-d ef i ned ROI 6s 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 ROI 6s and i mag:¢

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

¢° Paula drosophila PBC_VerticalFlip_Rotate180 16 Bit 642 (0.107) x 1020 (0.107) 4D
File B[ Image List Region VYiew Fast MIP

E Copy to Clipboard \l 2‘8' DlOlOI 5' T

i

m Q| rol [l
Edit Event Markers
Add Event Marker
Crop Image
Dimension Editor

Format Converter

Selector

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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=~ Edit EvEREREEEE Xl| Event marker information is
Store Event? Ewvent N Event Informati .
are CWenmn WE ame WEMTINTarmation Subsequently Stored Wlth the
¥ 1 IInterrupt 1| Frame: 33 (15454 ms)
image by enabling the
W 2 Frame: 50 (19692 .

! VRS A SRR appropriate  Store  Event
~ 3 | Frame: 77 (26492 ms) check box and exiting the
=4 | e 95 (25732 me) dialogue by clicking on the

OK button.
W 5 | Frame: 110 (34702 ms)
V & | Frame: 130 (46372 ms)
W 7 | Frame: 170 (56432 ms)
Enter names for the ewvents
oK |

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.

Edit Event Markers X|

@ There are events for which no name has been entered. Do vou wish to delete these events?

Cancel

:

A revised event list following the removal of redundant is displayed below.

T ZEdit Event Markers x|
Store Event?  Ewent MNarme Ewent Information
Wi Irtermpt 1 Frarme: 33 (15454 ms)

Enter names far the events
(0] |
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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.

ol

Fleasze zelect a name for the MNew Ewvent Marker

IInterru pt 2|
Frarme: 142 (4941& ms)

Add Cancel |

<< No Acquisition
File M=G[# Image List Region VYiew Fast MIP

I—' Copy to Clipboard H M .l .J L 1 Iﬂ

2.8.2.4 Crop Image

The Crop Image Tool is " Edit Event Markers
. | Add Event Marker
accessed from the Edit &
Calibration
menu. Crop Image

Dimension Editor
Format Converter
Selector

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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- < No Acquisition
2.8.2.5 Dimension Editor | File B3 Image List Region Yiew Fast MIP

Copy to Clipboard |
N—— |t N2 mle|e]e]
The Dimension Editoris § ' % BB ek S QPR JLA W Qe Wi L4 W4
accessed from the Edit | Add Event Marker
o Calibration
menu. Clicking on the Crop Image

Dimension Editor
Format Converter
the panel shown below. Selector

selected item brings up

<< Dimension Editor

About

Name : MFMONZT2CH-2<2-16102009.TIF A

Type : 14 bit grey/pseuda i

Intensity : 1.000000 lux

%502 * 0.400000 : umn

v : 501 *0.400000 : um

‘Wavelength : 2

225

Montage : 6

XY 5

Time: 3 v

Dimension  Dimension Name Units Size  Resolution Origin
Tst | |um 502 04 0 Modiy |
2nd [y |um 501 04 0 i
3rd IWaveIength Inm 2 1 0 adify
dth |z [ 5 1 0 Modiy |
Sth |Montage [ 6 1 0 Modify |
Bth [y | 5 1 0 Modify |
Tth lTime |ms 3 1 0 Modify l
Sth ]Exposure | 1 1 0 Modify I
Sth |Event | 1 1 1 Modity |

NE : To edit 1st and 2nd dimension use XY calibration Add | Delete | Reset |
Ok I Cancel l Help I

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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Nimfension Defails @ Dimension editor has a special function for

Channels as shown left to edit Channel

Dimension 2
m nd names. Thi n ful in
Wt r— stamps and names s can be usefu
e o cases where wavelength stamps have been
nis
assigned the same value and then analysis
Resolution |1
e T cannot proceed. Changing the Stamps to
nagin

different values will correct the problem.

Edit Channels Name and Yalue:

ICurrent IU
|test I‘I
ok | [[TEned

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 8™
and 9" dimensions from the list. The Dimension Editor panel following the deletion of

all redundant information is shown below.

[
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<« Dimension Editor

About

Name : MFMONZT2CH-2X2-16102009.TIF A~

Type : 14 bit grey/pseudo i

Intensity : 1.000000 lux

%2 502 *0.400000 : um

v 501 *0.400000 : um

“Wavelength : 2

25

Montage : 6 . |

KY 5

Time : 3 v

Dimension  Dimension Name Units Size  Resolution Origin

Tst |« |urn 502 04 0 Modiy |
2nd |y Jum 501 04 0 Modiy |
3rd IWaveIength ]nm 2 1 0 Modify I
dth 2 furn 5 1 0 Modiy |
Sth IMontage [ﬁelds 3 1 0 Modify I
Bth [y furn 5 1 0 Modiy |
7th [Tirme [ms 3 1 0 Modty |

NE : To edit 1st and 2nd dimension use XY calibration Add Reset
Ok Cancel Help |

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.

Selector - ND range selection |

Mame : PluglnTest. TIF

Type : 32 bit floating point grey/pzeudo

Intenzity : 1.000000 lux 1 1

e oo Clicking on the selected

120 1.000000 : um
Time : 20 mzec

item brings up the panel
shown on the left.

Resultant Selector Detailzs

Dimension [Dimension Mame |Start |End |Interval |Units |Size |

Tt ® 1] 155 1 um 160
2nd y 0 119 1 um 120
3rd 4 g 1 mzec B
Time
Min L = I-’l Interval Get Mavigator Set Mavigator |
FiEERmIEnl - ol ol |9 |1 = [ Set Navigatar |
Rezultant Image M ame
IF'IugI nTest TIF_Selector Create |
Ok |

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
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.

L
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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).

82 © Andor Technology



Andor iQ User Guide AN DOR
an

company

2.8.4 The Region Menu

+° Paula drosophila PBC_VerticalFlip_Rotate180 16 Bit 642 (0.107) x 1020 (0.107) 4D
Wiew Fask MIP

File Edit Image List W=
0 ‘*\ q\| o\ ; Current Region T
- Load Set Defaulk

Save

i m® ro O

Spiok Reqion Colour
Options

The Region menu item enabl eassignedtb & garticular

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

Classification T 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.

v alala + \[2el OcO/B T/ i|m| ro]

_Background

_Zrop I
_Cwcle

_FRAPPA

i

) T This enables the current ROI displayed in the image to be
Edit Classification(s)

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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v _Background
vw|_Crop
w
w| _FRAPPA
|_E_I,u:|e
Add Delete

IIIk|

Cancel |
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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
the ROI

exits from

modifications to class list.

Cancel 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.

_lo/x
Enter Phase Mame
IFeature 1
k. Cancel

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

84
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2| x|| Features can be modified at any time by double
Basic calors: clicking on the color box above the Delete button.
ST ST A color palette will open from which you can select
W T EC NN

ErrPEEEEE an unused color, then press OK. The palette will
HEEEEEE close and the color will be updated in the color box.
HEEEEEEEN
O W

Cuztom colors:

Define Cugtom Colors »» "

0k, I Cancel |

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 anewClass,inthiscase fnFeature 10 it i s added to

¢° Paula drosophila PBC_VerticalFlip_Rotate180 16 Bit 642 (0.107) x 1020 (0.107) 4D
File Edit Imagelist Region Yiew FastMIP

&% alaa) + \[2[2] Oo/o/S T/ i|m < rom

_Background
_Crop

_Cycle

Hello World ; _FRAPPA
. Feature 1 D

Edit Classification{s)

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

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

Load/Saveil oad and save the ROI 6s.

The ROI positions and classes are saved to disk, from where they can be reloaded.

85 © Andor Technology



Andor iQ User Guide AN DOR
an

company
Spot Region Color i 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 i 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

¢° Paula drosophila PBC_VerticalFlip_Rotate180 16 Bit 642 (0.107) x 1020 {0.107) 4D
File Edit Image List Reqgion BYEEM Fast MIP

Olx alajafq i O[Sy T i |mai | roi [

AutoMap

Image Background v Mavigator

Hello  YWorl Ry s v Status

Chart Image

Strip Yiew

4D View

3D View

Montage
Kymography
Orthogonal Slice Yiew

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 1 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 1T 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 1T 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 1 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.

la PBC_V¥erticalFlip_Rotate180 16 Bit 642 (0.1

Region BUEEN Fask MIP

JR A s

AukoMap

Toolbars 4w ToolBar
Image Background v MNavigakor

v Cenker Image v Skatus

Chatt Image
Skrip Wiew

40 Views
30 View
Manktage
Kymography

Crkhogonal Slice Wiew

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.

lx a4+ N[22 OOOB T

i | Q)

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

displayed below the Image Window.

Time lz ]Wavelength]
[ 00: 00000 himcsims  Frame Mumber  Minrange  Mav range Incremehti‘Intewal[S:mS] "

4] | > 0 E 1 - {[oo-100 =
wo| | 1a| m 1| o (ow| [[] o am|  Sethin| Setbhax
L

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

below the Image Window.

St | W Automap || 100% | [21,208) 39 ® |' \'f| 500 4

[
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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.

Time |Wavelength| z I
0:00:15:189 him:zms  Frame Mumber  Minrange Maxrange  Increment | Interval [sms] .
o LNE o EE [ Ehnn:mn -
| | 1] || o] [T cofaw| _SetMin| SetMas| Inject1
®

IGD ta Ewent... j

On top of the navigator shown above there are three tabs as Time, Wavelength and
Z . These are the i mageds di mensi ona
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.
aava]m[oi] o o] [ o] o
L]

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.

(18] 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.

[i’i 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.

0 The scrollbar above the animation buttons can be used to

[T [

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.
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Tirne |

0:00:04:333 kemesims  Frame Mumber  Minrange Maxrange  Increment | Interval [sms]  a

i B DRE [0 [3 [ zhuu;uun -

'"l"'l“l‘l”l"l“'l mﬂlﬂl SetMin | SetMax| Inject 1

N 1 - Inject 1 -]
Goto Event...
“ et || e " 5 | (G92546) [RAICEND >

{3 - Inject 3

The Jog Left and Right buttons can now be controlled from the keyboard, by holding
down CRTL and using the Left Arrow (& ) and Right Arrow (A ). This keys the
frames to be played back and forth. Use the CTRL plus the Up Arrow (g ) Down

Arrow (C) 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. Itisused t o define and mani pul ate Regions
image and to magnify the image view. The tool bar can be rearranged to fit the
userd6s needs by holding down t to¢he predeiréed mou s e

location.

lx a4+ N[22 OOOB T

i | Q)

2.10.1 The Hand Button

’E ‘K| Q\| °\| q\| If regions have been defined on the S

image using one of the region tools,

Auto Map
the hand lets you select and move the region.
. . . . . Edit
Right clicking on the image or a selected ROI will provide a |
popup menu. Delete Al

Load
Save

Set Reference

Frappa Device
Frappa Channel
Frappa &l Regions

L
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[owe
Painker
Zoorm In
Zoom Cuk
Auko Zoom

Iser Defined

Poink

Lire:
Palyline

Freehand Paolvline

Rectangle
Ellipse
Palygon

Freehand Paolvgon

Texk
Stamp
Scale Bar
Scale Line

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 -

Paste -

Copy the selected region.

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 -

Delete All -

94

Deletes the selected region from the image.

Deletes all regions from the image.
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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 wit

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
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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«° Configure FRAPPA E@@

FRAPPA Channels
Activate EOS R CFP
Hetereresesssnssesna—————. ; GFP
RFF
Remove »> ER
Femowve All =
Feszet
FRAPPA Device

+ FRAPPA - FRAPPA

Ok

2.10.2 The Pointer Button

°\| If regions have been defined on the image using one of the
A

w QA

Q

region tools, the Pointer button lets you drag, resize, delete,
copy, paste and classify regions. Move the mouse over the image. When the cursor
fipasses overo 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

¢| q.,.\| Iq o\|q\| 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

Q % q\|o\ q\ When selected, the image will be auto scaled into the image

Window as shown below.

L
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[iw ajafa + \[2[e] Oolo[g T/ i|me)]|r

Hello World

2.10.5 The Define Point Button

ﬁ \ 2 2 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.

*00
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2.10.6 The Define Line Button

+| K Z|<.:.’| 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 col or. ROl 6s assigned to a f

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

+| . S e| 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 colo r . ROI 6s assigned to a feature

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-
ﬂ N 2 < 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

wi || be drawn in the corresponding col or.

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

EO 0|5 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 correspondi ngto afedtucerare numibe@d sequenagallys i g n e

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

O 6 D|$| 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 col or. ROl 6s assigned to a f

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
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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

|:||Q e} g| 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 col or. ROI 6s ass

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

|:||CJ D§ 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
wi || be drawn in the corresponding col
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

Eﬂﬂ ﬂ 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

1

Region Details

Region Type : Text

[ Left, Top] |38 |93
(width, Height] 233 [150

=tel . Fant

Itzert text by right clicking text box ahd selecting Edit fram
the list. Adujust Region Type, color, fort, and message as
necezzan). Click ok to accept.

e Selecting the Define Stamp Field Button brings up the menu seen
T -;||$| g p gs up

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 reation Time

the same menus as discussed in Section 2.10.1. To edit the

stamp, select edit and the user can select

Irage Mame
Creation Date

WWavelength
z

Time
Exposure
Ewvenk
Ewvenk

Current Date
Current Time
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2.10.15 The Define Scale Bar Button

T

1 ma $| Scale bars can be drawn on the image with measured length

readout in Euclidean distance i point to point.

2.10.16 The Define Scale Line Button

e Scale lines can be drawn on the image with measured length
NUREL N 9 9
readout in Euclidean distance 1 point to point as shown below.

m/Q

i.,

2.10.17 The Current ROI Button

¢° Paula drosophila PBC_VerticalFlip_Rotate180 16 Bit 642 (0.107) x 1020 (0.107) 4D
File Edit Imagelist Region Yiew Fast MIP

ol ajala + N[22 O/O/O[S] T i (sl oM

| _Backaround
_Crop

_Cycle

Hello World B TRAPPA
Feature 1 .

Edit Classification{s)

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.

L
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1Q3

Live Cellmaging Software

3 - Calibration and Alignment Tools
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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 iIQ 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 Al eap ino, Pt owi I serve you well

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 i Camera pixel, microscope objective and C-mount adapter i

basic requirement for real measurements in images. See section 3.2.

1 Stage Registration i 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.

9 DSD Calibrationi Andor 6s Differential 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

1 Select XYZ Device i in some configurations multiple XY or Z devices

might be present i 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 i a

piezo wild.l provide fast control over sma

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

mul tiple z devices, 1 Q 2.1 introduced wh

AScan Zo. 0 Ref etstheswer dote cousgZ device such as
a microscope Z motor. It is used to associate a Z position with XY
movement s. AScan ZO represents the

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 i 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 i Camera and motorized stage orientation and motion
alignment 7 necessary for correct montage and multi-well or micro-plate

scanning. Follow the details in section 3.5.

Select FRAPPA Device i 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 i 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-

© Andor Technology

faster



Andor iQ User Guide AN DOR
an

107

company

specified ROIs. See section 3.6 for a description of FRAPPA and FRAPPA

calibration.

Channels i 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 i 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 i 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
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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.

o
The stage has not been registered in this session of iQ!
This is required for correct scanning.
Scanning will not be available until this procedure has completed.
Click "Cancel" to exit without registering the stage.

Or Complete the following sequence.

1. Click "Start" to move to the Home position.
2. The stage will then return to the original position.

1
.| Please ensure that there is no chance OP BUTTON!

of damaging optical components during movement!
Ok to continue

Cancel to stop
Cancell
Cancel

START

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.
L
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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.

File Imagelist Settings QC Wizards Process Analysis Plug-Ins  Help The Callbrat|0n Manager gLIIdeS you

S ‘Wizard . . . .

z:fbra:a' through creating calibrations. It is opened

Calibration Manager by pressing the Calibration Manager

button on the Calibration XY tab, or
selecting Calibration from the Wizards
New Edit Delete | cese | || menu.

Calibration Summaries Here we show the Calibration Manager
C t Calibration: . - . .
R with an existing set of calibrations for two

887-iXon_10Xwi

& & X Calibration - B87-Xan_10xwi cameras and a range of objectives.

[+ f XY Calibration - 887-iXon_20X

& X Calibration - 887-iXon_40%wi

+ f XY Calibration - 887-iXon_B0Xoi . .

#-¢” XY Calibration - 887_10Xwi From this dialog you can create (New

- XY Calibration - 887_20%

feg R Celibretion 3¢ 404 Button), Edit and Delete calibrations.

¢ XY Calibration - 887_60Xoi

& Xy Calibration - Luca 20X H :

& & v Calibration - Luca, 105wi Click the New button and you will see 2

w-¢F XY Calibration - Luca_40X . . ..

-¢” X Calibration - Luca_40%wi options pop-up i choose Automatic if

@ XY Calibration - Luca_60Xoi
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 notet hat the fADefaulto calibration

cannot be deleted. It is replaced on the creation of a new calibration file.

L
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<< Back | Next>> | Cancel
~Objective Selection
Edit Objective List |
Name|Mag NAILensRI'ImmTyp{lmmRIIDescription |
4.0 0.3 1515 None 1.0 Default setting
104 100 0.3 1515 MNone 1.0
20X 200 .0.3 1516 MNone 1.0
20%oi 20.0 .0.7 1515 0Oil 1515
40X 400 .0.3 1515 MNone 1.0
40%wi 40.0 05 1515 ‘Water 1.33
40Xoi 40.0 0.7 1515 Oil 1.515
60Xoi B0.0 .D.El 1515 Oil 1515
<< Back Next >> Cancel
~Objective List
Add | Edit | Remove |

Name |Mag
4.0
20X

HNA |Lens Rl Ilmm Type Ilmm Rl IDescription

03 1515 None 1.0 Default settin
10 100 03 1515 None 1.0
200 .0,3 1515 None 1.0
20%0i  20.0 .0.7 1515 0l 1515
40X 400 .0_3 1515  None 10
40%wi  40.0 .0,5 1516 Water 133
40%ai  40.0 07 1515 Ol 1515
G0Xoi  50.0 09 1515 Ol 1515
R A
"9
110
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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).
i) 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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i~ Setup Wizard

Define Ohjective

Define the objective parameters :

File
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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

<< Back Next >>
e list that iQ pop-up when you click on the
~Objective Definition 16X (16 ) Q p p p y
j;:iig; button to the right hand edge of the Lens
e Magnification box, which is highlighted
40% (40)
50%(50) . . . . .
Temml L with an elipse in this figure.
lWater Immersion 63x (63)
100% ( 100 )
~Objective Lens 150% { 150 )
Lens Magnification: X 250X ( 250)
60X 60
~Numerical Aperture—— Immersion medium——
L& IWater v]
~Lens Refractive Index —
S Rl [1.33
e | e el | When you click Next you return to the Edit
el Objective List dialog and the new objective
~Ohjective List
is added to the list. Repeat this sequence
until you have completed your list. Once the
Add | Edt | Remove | o _
list is complete click on the Next Button and
Mag I iNA lLens Rl Ilmm Type Ilmm Rl !Description J A . .
100 B03 11515 MNone O you will then been shown the Camera List
20.0 .0.3 1515 None 10 box.
20.0 .04? 1515 Qil 1515
40.0 0.3 1515 None 1.0
40.0 05 1515  ‘Water 1.33
40.0 0.7 1515 Qil 1515
60.0 0.9 1515
K1
>
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<< Back | Next>> |

Cancel

—Camera Selection

—Optovar
[~ Present rMagnification———
[ In Light Path ’ l1
—C Mount
’-—Ma nification——————
l1
*CCII nera
Pixel Size
(88? 16 um [ J[BE '
EditComeralList |
Back Next>> LCancel I
~Camera Definition
iXon 885 (8 )
N iXon 887/897 ( 16 )
DU 888/DU 934 ( 13)
iXon 860 { 24 )
Alia Luca 658 ( 10)
|Luca R Luca MegaPixel ( 8 )
| Orca AGJER ( 6.45 )
Caen U C9100-01 (7.4)
~Camera Type amatsu C9100-02 (8)
Luca MegaPixel 8 (m l:l

t 10rcal{6.7)

%atsu 4880(9.9)
Cascade:650 ( 7.45 )
Cascade:512B ( 16 )
Cascade:1K (8)

_ CoolSNAP HQ { 6.45 )

CoolSNAP cf { 4.65 )

Quantix:57 { 13)

PCO Sensicam QE ( 6.45 )

PCO Dicam (9.9 )

COHU 4920 ( 8.6 )

Qimaging Retiga EX { 6.45 )
Qimaging Retiga 1300 (6.7 )
Qimaging QICam ( 4.65 )
Qimaging Micropublisher { 3.4 )

ANDOR

company
The Camera dialog shows the currently
selected camera i 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 1T 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
a C-mount with a

have adapter

magnification different from 1X.

You can add cameras to the by
Edit

button. iQ will show this dialog. You

clicking on Camera List
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

iIQ, along with their pixel sizes.

L
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<< Back | Next>> |

Cancel I

—Cameras List

Name |Camera Type IPierSizeI
Luca MegaPixel 8.0

887 ixXon 887 16.0

Add Edit Remowve

<< Back | Next>>

Cancel I

~Calibration Summary

Pixel Size {um) : 16.0 No Optovar CMount : 1.0X

Name Magl ]Resolutio[NA ILens Rlllmm Typ{lmm RIlDescri

887_10X :10.0 16 0.3 1515 None 1.0

867_20X 200 .048 0.3 1515 None 1.0

887_40X 40.0 0.4 0.3 1515 None 1.0
887_60X0i 60.0 0.2667 0.9 1515 Oil 1515
887_B0XwiB0.0 .D.ZEB? 12 1515 ‘Water 133 ‘Waterl

AND

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.

L
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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
Aapertur e cor r edofddcus bightdKeytbenefits®fithe DID scanner
include frame rates up to 10 times those of most point scanning systems; optical
sectioning with objectives ranging from 10x to 100x; 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.

Clara Emission
Camera . Filters

Spinning
Disk

Excitation \
Filters ‘ \‘
~ -

Emission
Path (Refiected)

Exg;?'t:on = Emission

Path (Transmitted)

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=05W+C;R=05Wi C, (Eq.1)

and simple algebra shows us that
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2C=TI RRW=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 1 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.

P

Acquisition/Auxiliary Devices

S5

t2

Live

a2 3
N «]
Snhap

[~ Stayon Top

e

Record

v Enabled

Imaging Mode
" Confocal

" Widefield

Camera Selection V Camera V Andor AMH V

DG-152%-COE-FI 26 Settings  DSD Processing ]

" Confocal & Widefield

Andor DSD V

Calibrate DSD

v Background Correction

GPU is disabled
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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
guality result with the widest
dynamic range.

Both DSD Alignment and
Background correction wizards are
available from a single button
fCal i br a tliekobtiseD o
Camera user interface as shown

l ef t .
DSDo

Each wizard is available through its

Si mp | @alibcatei c k

button

associated tab and button.
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highlighted
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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:

(13 0D Calibration Wizard =[BT As Highlighted in the left image
Calibrate Alignment launches the
DSD alignment process.
Calibration

The first step in the process is Land-

marking, which is identifying the

identical spots on the left and right

hand images. Placing accurate

Alignment | Background Correction

manual landmarks helps calibration
Calibrate Alignment

algorithm create a better alignment

Last callibration on:

that matches the left and right hand
Next calibration due:

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 calibrat
calibration duedo fields are empty but once vy
text will show you the time stamps of the latest calibration created on your system.

ANEXT calibration dueodo suggests you the next
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.

L
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3 DSD Landmarking Wizard

Choose a bright point near the centre of either image. Click it and the corresponding point on the other image, then press "Done'’.

l?_‘,—J Ready.

After Land-marking step is done the alignment wizard will be executed and shows

you a progress dialog as shown below:

(G DSD Calibration Progress [ =irs ‘ﬁ&-j\

Status : Calibrating...
disk mode 1 of 3; filter 1 of 4;

HEN

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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(5 05D Calibration wizerd = ol EHESSS)) Note that background correction

wizard should be run after alignment

DSD
Calibration

calibration. This is because it
requires some information which is

created during alignment calibration.

The image on the left shows the

Alignment  Background Correction |

ACal i brate Background

‘ Calibrate Background Correction |

button which can be found under

Background Corrections =

| |Light Filter DSD Filter
| X

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

0 Corrections

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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I Background Correction Selection

Please choose the configuration you would like to calibrate for.

—DSD Filter —Light Source Filter

| 1.GFP D1
2.RhoB vl D2
V] 3.Cy5 D3
4.DAPI vl D4
v D5
D&

Calibration Time: ~4.1 mins v Select &l

Cancel

After you have selected the requitmeed setting
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:

G Background Correctvon Calibration Progres:

Status : Calibrating... DSD Filter{ 1.GFP ] Light Source Filter[ D1 ]

[
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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.

DSD Filter Change Wizard

DSD Device Step1 | Step2 || Step3 | Stepd | Stepf | StepE | Finish

-Flease Note:
-You don't need to remaove the DSD ar camera frorm your microscope to
perfarm this operation.
- Individual components are shown far clarity anly.

- Frepare to remaowve vour filter turret as follows:

1 Liftthe lid using finger groowe taking care notto lean on the camera,
(Fig. 1).
2 Remowve the 2 screws with 3rmm Allen wrench (Fig. 2).

k] Thread the screws into the open M3 holes leawving the heads high
enough to comfartabily grip with wour fingers (Fig. 3).
Bl Remowve the last screw and keep itfor later (Fig. 4).

Click Mext to continue.

Mexst Cancel
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dpdor D50

..............................

Camera Selection | Camera |

Control | Setting$|
"DSD Filker wheel

2 Cyh 636 nm - Change...

For the DSD2, rather than using an independent filter change wizard, it has a wizard

built into the control tab.

w3l 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.

Next |
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AcquisitionfAuxiliary Devices ﬁl

|Eurrent j %Idle %Snap ‘-H Record| Mew |

Camera | Andor AMH | Andor DSD | Andor AFZ |

Once the system has been
D328 1158 Setiings  DSD Pracessing |

|+ Enabled Calibrate Alignment

Imaging kode

calibrated it is very easy to use. The

Camera dialog houses a new tab

¢ Corfocal € Confocal & Widsfield called DSD Processing as shown

" Widefield

OOl =TT [+ Background Correction

here. This should be enabled and

then the user can select the Imaging

Confocal Black Lewvel

' J

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.

L
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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 i
this is the fine mechanical alignment phase. If using a microscope, select the

objective you are using most for dual camera

== Camera Alignment

operations. This phase will adjust the cameras =

Camera Alignment——————

alignment to within a few piXE'S. Note that due Define Feature of Interest

to the beam splitter, the images from the two = 3

Intensity threshold range (+/-):

cameras, assuming the same physical

. . . . . <¢ Back Mest > Lancel
orientation, will be flipped about the vertical o |t | Lo |
—Carmera Alignment
aX|S Adjustthe camera as required the points

will automatically be tracked.

3. Select 2 spots for alignment - UsiNg | , . ceer ot pegiess): 1577558

transmitted or fluorescence light, make sure

you have a suitable Live Image on each

system from the cameras i 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 Point1:  363.0 188.0

be matched closely between the 2 images for PliiZ: 1200 1250

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

L
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introduces a vertical flip of the image from that camera i 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 1 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

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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3% Dual Image Disk 2.0

= |

Name:
{ Construct 'DP
ignmment File

‘ -

 None & ImageRegistration  ( Aligrment

Dynamic Image Disk:

Current150
C Current143
Current] 48 Current148
Current] 47 Current147
Current1 46 Current148
Current145 Current145
Current144 Current144
Current143 Current143
Current] 42 Current142
Cumrent] 41 Current141
Current140 Current140
Current133 Current133
Current138 Current138
Current137 Current137
Current] 36_split Current136_split
Current] 36 Current136
Current135 Current135
Current]34 Current134
Current133 Current133
Current] 35_split Current135_split
Current] 32 Current132 v

Disk Selectior
Local Selected
Setup Remate Disks in
<t Copy the configuration manager
if required.

Local Image Digk Optiory
M

Deselect thiz option to reduce the data on the image disk.
ME Source may be modified by the alignment and/or resize process

ANDOR

company

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
button highlighted with

Constructor

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

iconst r u-channel imagd fuom ttwo single channel images.

7. Create a merged image - In

the Constructor Edit box enter

your chosen name

file Edt Imagelist Region Yiew Fast MIP

57 MOUSEKIDNEY109.TIF1 16 Bit 2560 (0.163) x 2160 (0.163) 2D

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.

w alalal + \[2[2] O[OS T/ i[me)|ro M

T R B ® L
s b Fe et

ik | | T Automap

24% | (1457.44) 243
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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.

57 Field Split: C:\DOCUMENTS AND SETTINGS\WA, JAFARIDESKTOPXEIRYMOUSEKIDNEY 109. TIE 2

Mode D
Process Cancel Dual v ,': Nlorm M&Jg_“q
T

Alignment Image Registration

Load Save tive J1sec =ffl = Calibration...
E

=
RN »
widh 1188 | |[Ron | [000 Al [T | Wavelength [g50 rm o Bed || % B
Height [1338 ,‘iggf:‘i"” ﬂ;ﬂ v |2 Fed = I Profiey || Yp [337
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9. Check with Difference image - If you want to make sure the alignment is

%7 Field Split: C:\DOCUMENTS AND SETTINGSA. JAFARNDESKTOPAEIRWAOUSEKIDNEY 109. TIF 2

Process Cancel

v Multi

[
L=

widh[1188 || [ron <] [o —
Height [1393 —I ngeecnon _| R _] Y

Wavelength |650

lﬁ

Alignment

kgjg_“q Load Save [~ Live [1sec ~ r

I Profile Y

Image Registration

Calibration...

%o [723
Yo [337

&

e

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

Save As

Save in: I 123 Alignment J = £F B
duak#1,AL1

[ Fiprat-zchaz. AL

&= fliprat-zch.ALT

LastSession.ali

TestAIlgmentGSlGSZ.ALI

File narne: |E>{ample Save I
Save as tupe IAIignment Files [ ali] LI Cancel

process as close to automatic as possible for general use.

11. Use Field Split for Image Registration and rotation of the 2 channels 1 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
Ab.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

= Wz merge steps, select the
Local Disk Dynamic: Image: Disk . .
Current125 ~ | Current125 ~ Allgnment rad|0 button
Current124 r 1
Current123 a ﬂ
Current122 | H
Clnentzt Look n [ 2 Algpment = 5 - as shown in the
urrent
gunenﬂ }g e Alignmentz.ALT
urren
a1 S stgmenes.au screenshot. To select
Current116 Alignment1.ALT
Current115
Current114 1 1
e 1 the desired Alignment
Cument112
Cument111 . .
C 110
e file, click the square
Current109_split -
E:::::H EIE?SDI File name: [Lastsession.aLl %
Bty ™ Fle e [Bigrment s (20 B . folder button and use
Disk Selection . .
Show | Refresh | Refresh Local Selected.
aoisdzed the file view to select
<< Copy the configuration manager
Name if required .
e the file named
Alignment File Local Image Disk Option . | R 10
‘ Deselect this option to reduce the data on the image disk. p reVIous y I n Ste p -
" Mone " Image Registration & Alighment MEB Source may be modified by the alignment and/or 1esize process

[ = 4
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14. Select calibration file for automatic use 7 If you used Image Registration to

create a calibration file in order to have more accurate alignment, you should use

= mmg the calibration  file
Local Disk Dyniamic Image Disk -

Cument150 ~ |Eurrent1 50 ~ Created In Step 11 .
Current149 "_
Current148 ‘
Cument147
epiind = - Select the Image
Current143 a3aaa Load
Current144 . . .
ot o Registration  radio
Current142 bb Delete
Eunenﬂ fl] [

LITEN! -
Coneni 0 hender button as shown in
Current138 header?

Current137 ibkj
Curent136_split kk H
Coment K oo the screenshot. Click
Curent135 v
Cumrent134 v v Cancel
Cumrent133
Curent135_split CumentT35_spiit th e Sq u are fo I d e r
Eunent] Eg R v Eunent] Eg R v
Disk Selection
shon_| Refesh Raegn [ [CFk Selectorr button and select the
Setup Remote Disks in
the configuration manager - - -
Nare o || aamat calibration file named
Constuct |Dua\|mage
Alighment File = Local Image Disk Optior pr6VIOUS|y I n Step 1 1 .
| B
Deselect this option to reduce the data on the image disk.
" Mone " Image Reqistration o Alignment ME Source may be modified by the alighment and/or resize process

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.
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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.

Acquisition/Auxiliary Devices _]
= I = e | o | -Jl Feeod] Nt [T} £ you are using a camera which contains a
Camera | Prior ]

DUES?_ B 3771 Setins | back-illuminated chip e.g. iXon 897BV or

Exposure  General I Devicelnfol << I
Temperature/Shutter | Speed/Ampliier Image Orientation I

888BV, then you may have to flip the chip
about the horizontal or vertical axis to

—Flip (first}
" None " Wertical (¢ Horizontal ‘

correctly align the stage axes to the

~Rotation in Degrees(second}
* None
" Clockwise 90

" AntiClockise 50 housing to present the back of the CCD
180

microscope. The chip is reversed in the

chip for illumination. Thus when the camera
R — ¥ is readout one of the axes is reversed or

flipped. Make sure you do NOT enable
FLZ for Stage Alignment.
Click ta Lock or Unlogk ------eeeseeemseeeeeees 55> E‘ g g

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.

L
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Z AndoriQ 1.9.1 - Andor Camera

File Imagelist Settings QC Wizards

Process Analysis Plug-Ins  Help

=Io]

~Setup Wizard

Camera Orientation

Multi Well Plate and Petri Dish

<< Back | Next >> I

~Camera Orientation

If a MultivWell Plate or Petri Dish is to be used
then the arientation of the camera is important.

1 Use the stage to move of feature in the
stage x direction. Rotate the camera so that
the feature aligns to the image window x
direction.

2. Please select "Multi Well® if you intend to
scan multi well plates.

v Multi well
1€1C,©) o] [l [
cIclc L] [ [
Current Channel Itest vl

Select Channel for viewing. If no channel exists or needs
to be edited close this dialog, create or edit the channel
and return using \Wizard->Stage Calibration

ANDOR

company
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.

- #Andor iQ 1.9.1 - Andor Camera

File Imagelist Settings QC Wizards Process Analysis

=1olx]

Plug-Irs. Help.

~Setup Wizard

Camera Orientation

Multi Well Plate and Petri Dish

<< Back I Next >>

~Camera Orientation

Steer to the centre of the firstwell.

@10, C)
\Q‘(‘ ®)

Press the Next button and then find the
approximate center of the first well as

shown.
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~Z#Andor iQ 1.9.1 - Andor Ce

File ImagelList Settings QC ‘Wizards Process

Analysis  Plug-Ins  Help

o]

~Setup Wizard

Camera Orientation

Multi Well Plate and Petri Dish

<< Back I Next >>

LCancel

~Camera Orientation

1. Move the stage as shown below so that the
LEFT edge of the first well enters the field of view

gy
|\ Well 1

2. Does the Edge appear in image window from

Left OR Right |

c 9

ANDOR
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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).

Orientation Y¥arning

N

Please rotate the camera through 180 degrees
or select rotation option on camera options panel (if available).
To access camera options go to device setup and select camera.

Then click on OK and 1Q will return to the stage above, where you will need to

rediscover the left edge of the first well.
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Now relocate the approximate center of the first well again and move the top edge

<< Andor iQ 1.9.1 - Andor Camera =101 x|

File Imagelist Settings QC ‘Wizards Process Analysis Plug-Ins Help
[~ Setup Wizard

Camera Orientation

Multi Well Plate and Petri Dish

<< Back I Next >> Cancel

-Camera Orientation

1. Move the stage as shown below so that the
TOP edge of the first well enters the field of view

Stage Movement

e |

7=\

2. Does the Edge appear in image window from

OR Bottom I

T L

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 1 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.

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

. AndoriQ 1.9.1
File ImageList Sett

—Setup Wizard
XY Calibration

—ioix]

Wizards Process Analysis Plug-Ins Help

Setup calibration settings:

<< Back Next>> | Cancel |

~Stage Calibration

o Please select a slice, with a small high
contrast feature such as calibrated
. . graticule (bright field) or fluorecsent
head. Focus on a feature of interest.
Move the stage to ensure thatthe x and
y axis are aligned correctly.

The feature is defined by clicking on a
pixel within it. When the feature is
moved, repeate the procedure to get

the new position. This will help to define
the field of view in stage coordinates.

o

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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- < #ndor iQ 1.9.1 - Andor Camera

File Imagelist Settings QC Wizards Process Analysis Plug-Ins  Help

—Setup Wizard
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-loixi| As this process proceeds you will be asked

XY Calibration

Setup calibration settings:

<< Back I Next>> | LCancel |

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!

~Stage Calibration

Click on the Next button.

Please select a dry objective for calibrating the stage.
The higher the ohjective the better the precision.

”Cuii'uluiiuu

897_20% 08 urn [ v ‘

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

stage and the camera.

<< Back | Next>> Cancel |

calculation of the relative angle between the

B
File Edit Imagelist Region View Fast MIP

& sl alafm o] \[: (<] a[e[s]s] T[o[=|x] [ro Mty [e -

~Stage Calibration

1. Use the stage to move itin xthen y. Rotate the camera
so that the feature aligns to the grid.

2. Move the feature into the top lefthand quadrant.
Click on the feature.

4
U
:.

Current Fill Colour -

NB if you Zoom the image, please reselect Pointtool. :J

Reset Stagel 25327 um 54978 um

(Stage Position
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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,ident i fied by a user mouse click and Poi

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.

<< Back Next >> I Cancel I

~Stage Calibration

Using the stage move the original feature into the bottom
right quadrant. Click on the feature.

NE if you Zoom the image, please reselect Pointtool. i]

(Stage Position

Reset Stage 26171 um 55979 um

L
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