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1 Introduction

The AOS Adaptive Optics software suite contains three major programs:

1 DMControlleri Software to perform basic deformable mirror operations

1 Hartmann Wavefront SensbiSoftware to perform basic measurementrapens with a
ShackHartmann or Hartmann wavefront sensor.

1 AO1 Software to perform both metric and matrix adaptive optics by linking either a
camera or a Hartmann sensor to the deformable mirror for beam shaping or active
wavefront control.

All these setions may not be available to every user. Each user will only be able to operate
sections of code consistent with their license. This software ignéekto operate on Windows
XP, Vista, and 7. Both 32 bit and 64 bit platforms are supported.

Note: This document is based on version 1.8.4 of the AOS Software. If you are using a newer
version, some feates may not be documented here and the screen shots may be different.

1.1 Select Warnings

Licensing: You will only be able to operate sections of softwawasistent with your license.

You may not be able to operate all the sections of the code.

User-Servicing: The AOS hardware is not designed for any user servicing or cleaning. Any
attempt at servicing the hardware may void the warranty, cause dathgenardware, and/or

may cause injury to the user.

High-Voltage: The deformable mirrors and drive electronics operate with high voltage. Make
sure that all connections are made properly before powering up the devices. Do not attempt to
probe the outpwoltages or use the drive electronics without a deformable mirror attached.
Manuals: Read all manuals before operating all the hardware and software. More information
may be available on the AOS web siterv.aoslic.com) via updated manuals or application
notes.

1.2 Quickstart Guide

For users that want to get started quickly, below is the general procedure for getting started. For
more details, please consult the more detailed sections of the manuals. Operaticlevatdse

in a way other than outlined in the manuals may cause damage to the device and void the
warranty.

1. Install the AOS software. Do this before attaching any hardware to the system so that
the drivers are available. Do not install any versions ofdlfigvare other than those
provided by AOS because they may not work with our software.

2. Setup the optical system.Note that the deformable mirror will have some small amount
of static aberration that will need to be removed actively, so the beam reflectetthe
deformable mirror into the wavefront sensor will not be flat.

3. Make the electrical connections to the hardwareBe very careful because making
these connections can misalign the optical system if proper care is not taken. Make the
power conneions LAST.

4. Turn on the power. The computer should recognize the hardware and prompt you to
install the proper drivers.
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5. Run the AOS ®ftware to operate the device

2 Software Installation

2.1 AOS Adaptive Optics Software Suite

Do not connect any of the AOSuldware to the computer before installing the software because
the drivers will not be ready for proper operating system interpretation. Insert the AOS software
disk into the computer. Open the disk in an explorer window antheumstallation program
appropriate for your platform (32 or 64 bitYpon running the installer, the following windows

will appear:

The installer will lead you through an installation of the AOS Adaptive Optics software suite.
Press Next to continue.
&% ADS Adaptive Optics 1.8.4 Setup x|

Welcome to the AOS Adaptive
Optics 1.8.4 Setup Wizard

The Setup Wizard will install AOS Adaptive Optics 1.8.4on
your computer, Click "Next”™ to continue or "Cancel” to exit
the Setup Wizard.

ACTIVE OPTICAL SYSTEMS

Ciext > Cancel

The following sceen will allow you to change the installation location. It is recommended that
you accept the default installation location. Click Next to continue.
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&% ADS Adaptive Optics 1.8.4 Setup ) =] [T
Select Installation Folder ‘ﬁa‘
This is the folder where ADS Adaptive Optics 1.8.4 will be installed, ‘;‘..’;,

To install in this folder, dick ™ext”, Te install to a different folder, enter it below or dick
"Browse",

Eolder:

| 1 Files (x86)\Active Optical Systems\A0S Adaptive Obtics 1.8.4% ﬂ Browse...

< Back | Mext = | Cancel |

The following screen will require you to agree to the-asdr license agreement (EULA) that is
displayed on the screen. Click Next to continue.

&% AOS Adaptive Optics 1.8.4 Setup x|

End-User License Agreement ‘g‘?‘

Flease read the following license agreement carefully ""',
ar

Active Optical Systems, LLC, End User License il
Agreement (EULA)

1. Thank you for selecting the Active Optical Systems, LLC, (AO0S)
Deformable Mirror Controller, Hartmann Wavefront Sensor,
and/or Adaptive Optics software (the "Software”). This software
license agreement (Agreement) is alegal agreement between
vou (["you", "licensee"), and Active Optical Systems, LLC,
(Developer, we, our or us) that describes the terms and
conditions applicable to vour use of the Software. By clicking
ACCEPT, yvou indicate that you have read and understood and j

{* I accept the terms in the License Agreement

{” I do not accept the terms in the License Agreement

< Back Cancel |

The next window will display the status of required prerequisites. In the case below, the setup
program detected that the Unibrain ubCore needs to be installed. It is generally recommended
that these setigs not be changed. After reviewing the prerequisites, click Next to continue.
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&% ADS Adaptive Optics 1.8.4 Setup x|
Prerequisites ‘ﬁa‘
Select which prerequisites will be installed ‘;‘..’;,
Mame Required Found Action
Unibrain ubCore 64 5.63 or higher Install

Cancel

< Back

The setup program is now ready to begin the installation. Click next to begin.

£ ADS Adaptive Optics 1.8.4 Setup X
Ready to Install 'ﬁa‘

The Setup Wizard is ready to begin the AQS Adaptive Optics 1.8.4 installation ‘;‘..’;,

Click "Install” to begin the installation. If you want to review or change any of your
installation settings, dick "Back™. Click "Cancel” to exit the wizard.

< Back

Cancel

If the Unibrain camera driver prerequisite needs to be installed, the setup progydaunch
the Unibrain ubCore installer. Please follow the instructions in the installer, accepting all default
options. At the end of the Unibrain ubCore i

computer | atero and click Finish.
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Welcome to the Install5 hield Wizard for
ubCorePro64 5.63

InstallShield Wizard Complete

The InstallShield Wizard has suscessfully installed
ubCorsProBd 5.63. Before you can use the pragram, you rmust

The InstallShield Wizard wil install ubCoreProd 5.63 an
restart pour computer.

your computer. To continue, click Mext

7 Yes, | want to restart my computer now.
& Flo, | will restart my computer iater

Remave any disks from their drives, and then click Finish to
complete setup.

Cacel | Finish |

The following screen will appear when the installation is complete. Click Finish to exit the

&% ADS Adaptive Optics 1.8.4 Setup x|

M$S

Completing the AOS Adaptive
Optics 1.8.4 Setup Wizard

Click the "Finish™ button to exit the Setup Wizard,

ACTIVE OPTICAL SYST

[ cond |

It is highly recommended that you restart the computer after the installation has completed.
Click Yes to restart the computer.

A0S Adaptive Optics 1.8.4 E

I.-"'_"‘-.I You must restart your systemn for the configuration changes made to
W AOS Adaptive Optics 1.8.4 to take effect. Click "Yes" to restart now or
"Ma" if you plan to manually restart later.

v
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2.2 Driver Installation

To complete the installation, you will need to install the appropriate hardware drivers for your
hardware. Below is a guide on how to install most of our standard driver suites.

2.2.1 FireWire Camera Setup

NOTE: The CMU FireWire camera driver is nonger actively supported by AOS
primarily due to lack of 64 bit platform support. While the CMU interface currently still
works with the AOS software, support for it may be dropped in future versions.
Therefore, it is recommended that users switch tdJthibrain driver.

2.2.1.1Driver Installation

After the AOS Adaptive Optics Software has been installed, connect the wavefront sensor
camera to the compute©pen the Unibrain preview application to verify the presence of the
camera (Programd Unibrain ubCorey Fire-i Application).

£, Fire-i =1
Action  Settings  Preview Miew Help

JO|O | || IKNEED| | & e B || E| R

Format Selection =l

Fiel Fomat [Y_MOND - w

Fiezolution B40 7 480 =

Frame Rate | ~ AVT Marlin F131B

185172012
Presets
Load ‘ Save |
Strearn Control
M Preview [T Trioger b

I video Capture
I™ Frame Captue
I TCP Streaming

Start Stop |

v
«| [ »

For Help, press F1 MUK

If the camera is not shown, ensure that the correct driver is installed in Windows Device
Manager. The camera should be listed as a Unibrain device under Imaging Devices. If it is not,
right click on the device and update thiesdr software to the Unibrain driver (Windows should

pick the Unibrain driver automatically).
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= Device Manager
Eile  Action View Help

| @ Hm| .

= B

E| @ 1394 Bus host controllers
----- @ IEEE 1394 b (FireWire 800) adapter
e @ Ricoh 1394 OHCI Compliant Host Controller
]--% Batteries
1M Computer
7 Data Acquisition Devices
-y Disk drives
1B Display adapters
-y DVD/CD-ROM drives
]'JTJ Human Interface Devices
i IDE ATA/ATAPI controllers
-5 Imaging devices
L =4 Unibrain Fire-i driver / IDC Spec 1.3 compliant camera
-E2 Keyboards
- Mice and other pointing devices

[
[
[
[
[
[
[
[

2.2.1.2Driver Licensing

The Unibrain driver requires a runtime license that will be provided by AOS. The license is tied
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to the wavefront sensor, so you may irlgtadn multiple computers. To install the Unibrain
runtime license, run the Unibrain licensing utility:

Programs? Unibrain ubCored Fire-i Authorize

Sel ect i Camer

ao for product key

type. The

left. Seletthe camera and paste the AOS provided Unibrain runtime license key into the
Unlock Code field and click Apply. A message should be shown indicating successful
installation of the license key. Click OK to exit the window.

"7, Fire-i Authorize

Product Key Type

(" Adapter ©* Camera

X|

AVT Marlin F131B

Hardware Info
Description : | AVT Marlin F1318
GUID : | 000247010b09802c
Hardware License : N

Unlock Code

IMAG-3937733539-3269317493-390539525

Purchase a Fire- license online

For volume licensing please contact sales@unibrain. com

Ok Apply

Cancel

9
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2.3 AOS Software License Key Installation

The AOS software is locked to your wavefront sensor camera. You should have received a
license key with your AOS software. If you require a key, please contact AOS. Run the AOS
software from the desktop shortcut or Windows start menu storf@ enter your license key,
from the main window select FgLicensingh Add License Key.

[ E.Fg AQS Adaptive Optics - Default E@éj ]
File | Workspace Windows Help
Open 3
Save »
| Print
Licensing  » " Add License Kley |“”p|
Exit  Alt+F4 View License Keys

AutoSave Options
AutoSave Image AutoSave Data

File Base WFS_Data
Max Mumber to AutoSave |5

Cument Index |1

Ale | [4lw

Enter your license key in the following window and click OK.

-

o5l Add License Key = | ) [

Enter Licence Key Below
ABCDE-FGHIJ-KLMMNO-PQRST-LNWXY
EEE S E RO EE R C

| Cancel || oK |

e

If your license key is valid, your licensed features should become available in the AO& eoftw
Note: you may need to select your licensed wavefront sensor camera on the camera tab to enable
all features of the software.

2.4 USB Drive Electronics Driver Installation

The AOS drive electronics driver installation will require you to connect the laaedw the

computer before it completes. Some of the drivers will automatically install when connected to
the computer, but some require some user intervention so that the correct driver is used. In this
section, we describe some of the procedures redjtior get the proper driver installed. If you

have any difficulties with this or any step in the installation, contact AOS for sighpdrt@aos
llc.com).

2.4.1 USB Drive Electronics Driver Installation Completion

Upon connecting the AOS USB Drive Electronics to the computer, the following message will
probably appear in the icon tray on task bar:
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i) Found New Hardware IE‘

Drive Electronics

Then the following dialog box may appear. Ch

Found New Hardware Wizard

Welcome to the Found New
% Hardware Wizard
Windows will search for curent and updated software by

looking on waur computer, an the hardware installation CD, ar an
the ‘Windows Update ‘Web site [with pour permission).

Fead our privacy palicy

Can "Windows connect to Windows Update to search for
zoftware?

 Yes, this time only

™ Yes, now and every time | connect a device

@

Click Mext to continue.

< Back I Hest > I Cancel |

Then the following dialog box will appear. @bse to install from a specific location.

Found New Hardware Wizard

Thiz wizard helps you inztall zoftware for;

Drive Electronics

Z:') If your hardware came with an installation CD
“42 or Hoppy dizk, insent it now.

Wwhat da pou want the wizard to da™

€ Install the software automatically (Fecommended)

& ntall from 3 list or specific location [&dvanced§

Click Mext ta cantinue.

< Back I Mest > I Cancel |

When the following dialog box appears, do not search removable media. Instead, specify the
| oc at WPogramFiERAOS\AOS Adaptive Opticso and select

11
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Pleaze choose your search and installation options. :5

" Search for the best driver in theze locations.

Uze the check boxes below to limit or expand the default search, which includes local
paths and remowable media. The best diver found will be ingtalled.

[ Search removable media [floppy. CO-ROM...]

¥ Include this location in the search:

IC:'\F’rogram FileshA05%405 Adaptive Optics |

" Don't search. | will choose the driver to install

Choose this option to select the device driver from a list, ‘Windows does not guarantee that
the driver you chooze will be the best match for vour hardware.

¢ Back | Mest » | Cancel |

Windows will then warn you that this drivea$not passed Windows Logo testing. Select
AContinue Anywayo.

Hardware Installation

L | "_., The software wou are installing for this hardware:
L

Drrive Electronics

has not paszed 'Windows Logo testing to venfy itz compatibility
with Windows =F. [Tell me why thiz testing is important. |

Continuing your installation of this software may impair
or destahilize the correct operation of your system
either immediately or in the future. Microzoft strongly
recommends that you stop thiz installation now and
contact the hardware vendor for software that has
pazzed Windows Logo testing.

Lontinue Anmaay

The drivers will now be installed. The following dialog box will appear.

12
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Found New Hardware Wizard

Please wait while the wizard installz the software...

3 Drive Electronics

7 [/

Setting a system restore point and backing up old files in
caze your spstem needs to be restared in the future.

< Back Hexqt > |

Cance |

When the installation is

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

5

The wizard hazs finished instaling the software for:

3 Drive Electronics

Click Finish to cloge the wizard,

compl ete, t

< Back

Cance |

ABS
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he f

A pop-up from thetask bar (shown below) will appear to inform you that the hardware is ready

to use.

i) Found New Hardware Izl

Your new hardware is installed and ready to use,

5 System ... | e d

13
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2.5 Hardware Setup

Please refer to the AOS application notes and hardware manuals to get more details on how to
setup the hardware electrically and optically. Setughalhardware before running the software.
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3 Hartmann Sensor Software

The Hartmann Sensor software package enables the user to interpret the data from an AOS
Hartmann sensor. This section describes the options in the user interface to use the Hartmann
sersor. The sections below are broken down by the tabs in the Hartmann sensor software.

3.1 Main Window

The main window, shown iRigure3.1, allows the user to load and save individual files and

control acquisition from the sensofFhe Open menu item allows the user to load images or data
from files. The data can be loaded and displayed or just the calibration data can be loaded from a
data file. The Save menu item on the File menu allows the user to save images, data, or both.
The Print menu item prints a short set of images from the Wavefront, Image, and Slopes
windows. The Workspace menu provides a convenient way to manage saved data. The
Windows menu allows the user to toggle the appearance of any of the display windokes and t

DM Controller. The Help menu provides software information. General help and information is
available on the AOS web sitenfw.aosllc.com) via updated manuals or application notes, or

AOS can be contacted for hedp (Support@aodic.com).

The buttons below the main menu allow the user g _
acquire a single frame, create a new reference f| [l At LT EIBIX
data in memory, continuously acquire frames, or| | e “ekseae  Wndows  del

re-analyze data in memory aftenanging some
ana I y s | S sett | n g . T h d [ Create Reference ” Analyze Image ] [ Show ]

to hide or show the analysis tab sheets below thq Figure 3.17 Main Window with hidden tabs
buttons to maximize display real estate.

Single Acguire ][ Continuous Acguire ]

In order to make an accurate measurement with the Hartmann sensor, it is important to make
suret hat the Hartmann sensordds i mager i s not sa-
control thebrightness and gain software, but in extreme cases, this will have to be addressed
in hardware via absorbing neutral density filters. Do not usectafty neutral density filters!
They will cause the Hartmann spots to be corrupted such that an accurate measurement cannot be
made. To adjust the brightness and gain, we recommend the following procedure:
Make sure a valid calibration file is loaded.
Select the Camera tab.
Press the Continuous Acquire button.
Press the Setup button to open the camera properties window.
On the Basic tab

a. Adjust Black Level to 16
On the Exposure tab

a. Reduce the Gain control to a low lev@lo make adjustments, make stite

control is toggled to manual, not automatic.)

b. Adjust the Shutter control until the desired image is obtained

7. Close the camenaropertiesvindow and stop the continuous acquisition.
Our recommendation is to run at the lowest gain possible, espeoratBdfand infrared (IR)
wavelengths due to bleeding that can occur in some kinds of cameras.

arwnE

o
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