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1 Introduction 
The AOS Adaptive Optics software suite contains three major programs: 

¶ DMController ï Software to perform basic deformable mirror operations 

¶ Hartmann Wavefront Sensor ï Software to perform basic measurement operations with a 

Shack-Hartmann or Hartmann wavefront sensor. 

¶ AO ï 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 sections may not be available to every user.  Each user will only be able to operate 

sections of code consistent with their license.  This software is designed to 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 features 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 software consistent 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 damage to the hardware, 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 output voltages 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 site (www.aos-llc.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.  Operation of the devices 

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 of the software 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 reflected from the 

deformable mirror into the wavefront sensor will not be flat.   

3. Make the electrical connections to the hardware.  Be very careful because making 

these connections can misalign the optical system if proper care is not taken.  Make the 

power connections LAST. 

4. Turn on the power.  The computer should recognize the hardware and prompt you to 

install the proper drivers. 

http://www.aos-llc.com/
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5. Run the AOS software to operate the device.   
 

2 Software Installation 

2.1 AOS Adaptive Optics Software Suite 

Do not connect any of the AOS hardware 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 and run the installation program 

appropriate for your platform (32 or 64 bit).  Upon 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.   

 

 

 
 

 

 

The following screen 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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The following screen will require you to agree to the end-user license agreement (EULA) that is 

displayed on the screen.  Click Next to continue. 

 

 
 

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 settings not be changed.  After reviewing the prerequisites, click Next to continue. 
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The setup program is now ready to begin the installation.  Click next to begin. 

 

 
 

 

If the Unibrain camera driver prerequisite needs to be installed, the setup program may launch 

the Unibrain ubCore installer.  Please follow the instructions in the installer, accepting all default 

options.  At the end of the Unibrain ubCore installation, choose the option ñNo, I will restart my 

computer laterò and click Finish. 
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The following screen will appear when the installation is complete.  Click Finish to exit the 

installer. 

 
 

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

Click Yes to restart the computer. 
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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 no longer 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 to the Unibrain driver.   

2.2.1.1 Driver Installation  

After the AOS Adaptive Optics Software has been installed, connect the wavefront sensor 

camera to the computer.  Open the Unibrain preview application to verify the presence of the 

camera (Programs Ą Unibrain ubCore Ą Fire-i Application). 

 

 
 

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 the driver software to the Unibrain driver (Windows should 

pick the Unibrain driver automatically). 
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2.2.1.2 Driver Licensing 

The Unibrain driver requires a runtime license that will be provided by AOS.  The license is tied 

to the wavefront sensor, so you may install it on multiple computers.  To install the Unibrain 

runtime license, run the Unibrain licensing utility: 

 

Programs Ą Unibrain ubCore Ą Fire-i Authorize 

 

Select ñCameraò for product key type.  The wavefront sensor camera should be shown on the 

left.  Select the 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. 
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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 shortcut.  To enter your license key, 

from the main window select FileĄLicensingĄAdd License Key.   

 

 
 

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

 

 
 

If your license key is valid, your licensed features should become available in the AOS software.  

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 hardware to 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 required to get the proper driver installed.  If you 

have any difficulties with this or any step in the installation, contact AOS for help (support@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: 

mailto:support@aos-llc.com
mailto:support@aos-llc.com
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Then the following dialog box may appear.  Choose ñNo, not this timeò. 

 
 

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

 
 

When the following dialog box appears, do not search removable media.  Instead, specify the 

location ñC:\Program Files\AOS\AOS Adaptive Opticsò and select ñNextò. 
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Windows will then warn you that this driver has not passed Windows Logo testing.  Select 

ñContinue Anywayò. 

 

 
 

The drivers will now be installed.  The following dialog box will appear. 
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When the installation is complete, the following dialog box will appear.  Select ñFinishò. 

 

 
 

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

to use. 
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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.  Setup all the hardware 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 

sensor.  The sections below are broken down by the tabs in the Hartmann sensor software.   

3.1 Main Window 

The main window, shown in Figure 3.1, allows the user to load and save individual files and 

control acquisition from the sensor.  The 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 windows and the 

DM Controller.  The Help menu provides software information.  General help and information is 

available on the AOS web site (www.aos-llc.com) via updated manuals or application notes, or 

AOS can be contacted for help at (support@aos-llc.com ).   

 

The buttons below the main menu allow the user to 

acquire a single frame, create a new reference from 

data in memory, continuously acquire frames, or 

re-analyze data in memory after changing some 

analysis setting.  The ñHideò button allows the user 

to hide or show the analysis tab sheets below the 

buttons to maximize display real estate.   

 

In order to make an accurate measurement with the Hartmann sensor, it is important to make 

sure that the Hartmann sensorôs imager is not saturated.  There is some ability for the user to 

control the brightness and gain in software, but in extreme cases, this will have to be addressed 

in hardware via absorbing neutral density filters.  Do not use reflecting 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: 

1.  Make sure a valid calibration file is loaded.   

2. Select the Camera tab. 

3. Press the Continuous Acquire button. 

4. Press the Setup button to open the camera properties window. 

5. On the Basic tab 

a. Adjust Black Level to 16 

6. On the Exposure tab. 

a. Reduce the Gain control to a low level. (To make adjustments, make sure the 

control is toggled to manual, not automatic.) 

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

7. Close the camera properties window and stop the continuous acquisition. 

Our recommendation is to run at the lowest gain possible, especially for red and infrared (IR) 

wavelengths due to bleeding that can occur in some kinds of cameras. 

 
Figure 3.1 ï Main Window with hidden tabs 

http://www.aos-llc.com/
mailto:support@aos-llc.com





























































