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CAUTION

. Do not drop your camera as this can result in serious damage.
2. Do not point the camera to a bright light source like the Sun without the appropriate filters
as this will damage the sensor.
Disconnect the camera from the computer when not in use.
Treat the camera glass window with the same care as you would of a photographic lens.

hw

Manufacturer’'s Warranty
This product has a 1 year back to base warranty.
For after sales support, please contact Opticstar at: info@opticstar.com

Opticstar Ltd, 87 Washway Road, Sale, Greater Manchester, M33 7TQ, United Kingdom.
Web: www.opticstar.com e Email: info@opticstar.com
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Overview

The PX-126 series of video cameras include the PX-126C (colour model) and the PX-126M (monochrome model).
The PX-126 is suitable for imaging the planets, the Moon and the Sun. It can also be used as an auto-guide camera
due to its built-in ST4-compatible auto-guide port. The camera is also suitable for microscopy when fitted with an
appropriate attachment.

Please note that for solar photography, the camera should be used only with an appropriate
solar telescope and/or solar filters.

Camera Software

The camera is bundled with the OpticstarSky application software for capturing and storing images and video. The
software also includes some image processing functionality such as image stacking. Optionally, the camera can be
used with some third-party application software that support Microsoft’'s DirectShow standard. Support is also included
for the TWAIN communication protocol that allows third party application software to import images from digital
devices such as the PX-126.

In addition, PHD Guiding software is bundled with the camera that allows the PX-126 to be used as an auto-guider.
Auto-guiding is supported through the ASCOM software standard ensuring wide support by third party applications.

Package contents:
e Opticstar PX-126 video camera.
C-mount to 1.25” telescope adapter (nosepiece).
USB cable.
Auto-guide cable.
Setup Guide (printed).
Software CD.
User Manual on CD (this document).

Software Installation

The minimum computer system requirements are the following:
o Microsoft Windows (32-bit or 64-bit) 7/8/10/11 with the latest update.
e USB 2.0 port (or USB 3.0) for the camera.

Please ensure that the camera is not connected to the computer yet.
The installation of the software should be carried out by a user with Windows administrator
permissions. Otherwise, the installation may fail.

Insert the CD into the drive and open the OpticstarskySetup.exe file. This program will install two pieces of software:

1. Windows driver software for PX-126.
2. OpticstarSky application software.
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Right-click the installation program and from the pop-up menu select Run as administrator. This will start the
installation process as shown on the screenshots below. Click Next to start. On the following widow, you can let the
program select the installation location and click the Install button.

(& OpticstarSky 3.7 Setup

Welcome to OpticstarSky 3.7 Setup

Setup will guide you through the installation of OpticstarSky
3.7.

Itis recommended that you dlose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

Next > Cancel

- oEN

- o N

(7 OpticstarSky 3.7 Setup

Choose Install Location
Choose the folder in which to install OpticstarSky 3.7.

Setup will install OpticstarSky 3.7 in the following folder. To install in a different folder, dick
Browse and select another folder. Click Install to start the installation.

Destination Folder

C:\Program Files \Opﬁcstar'\OpﬁcstarSk;\Iﬂ Browse...

Space required: 67.6MB
Space available: 503.7GB

< Back

Cancel

Anti-virus software may attempt to block the software installation. In such cases the anti-
virus software should be temporarily disabled. Otherwise, when prompted, add the

installation files to the trusted list.

The following window will display a progress bar during the installation. Once the installation is complete, the final
installation window will display the Finish button. If the option to Start OpticstarSky is ticked, pressing the Finish

button will start OpticstarSky.
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G OpticstarSky 3.7 Setup = C G

Installing
Please wait while OpticstarSky 3.7 is being installed.

W
Extract: opticstarsky.exe

|> Show details ‘

program icon on the Windows Desktop.

OpticstarSky

OpticstarSky 3.7 Setup

Click Finish to dose Setup.

[¥]Run Opticstarsky 3.7

Finish

Completing OpticstarSky 3.7 Setup

OpticstarSky 3.7 has been installed on your computer.

Plug the camera to a USB 2.0 or USB 3.0 port on your computer. The camera will be identified as PX-
126 in Windows Device Manager and in OpticstarSky. If OpticstarSky is not already running, click the

In some cases, the camera may not be identified by Windows or OpticstarSky immediately after the installation. In
such cases, unplug the camera and restart the computer before continuing. Once Windows has restarted, plug the

camera to the computer and open OpticstarSky.

D

please use an appropriate attachment.

It is possible to check whether the installation has completed successfully
even before running OpticstarSky. Plug the camera to the computer and
open the Windows Device Manager. The camera will be listed under the
“Imaging devices” node.

To access the Device Manager, open the Windows Control Panel. In
Windows 8 or later, this can be done by right-clicking on the Windows Start
button on the bottom left corner of the screen and on the popup, menu select
Device Manager. In earlier operating systems click the Start button and then
select Settings > Control Panel.

The screen-shot on the right-hand side shows a successful installation with
the camera identified as PX-126. If the camera is not identified correctly then
the installation has not been carried out successfully and an exclamation
mark icon will appear next to the camera entry. Refer to the trouble shooting
section later in this manual for details.

=8

File

rNEE s

Device Manager
Action View Help

& | @2 &S

The camera does not incorporate any optics and therefore it cannot reach focus by itself. A
C-mounted lens must be used with the camera or it must be attached to a telescope with
the nosepiece adapter that is included with the camera. To attach it to a microscope,

Y |

[N

4 2 Cyberpower-i7

& Audio inputs and outputs

1M Computer

(a Disk drives

& Display adapters

5 DVD/CD-ROM drives

9_:, Human Interface Devices

g IDE ATA/ATAPI controllers

%5 Imaging devices
5 HP Officejet Pro 8600 (NET)
[ PXC126C]

<2 Keyboards

)“j Mice and other pointing devices

& Monitors

&¥ Network adapters

[EB Portable Devices

'F Ports (COM & LPT)

= Print queues

= Printers

D Processors

2% Sensors

[l Software devices

% Sound, video and game controllers

&> Storage controllers

1M System devices

@ Universal Serial Bus controllers

s WSD Print Provider
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OpticstarSky

Once OpticstarSky is running, it will list any connected cameras on the left-hand panel as PX-126C or PX-126M (A).
Click on the listed camera to activate it. The camera will display video on the main pane (D). A tab (B) will also appear
with the heading “Video [PX-126]". The tab allows quick access to the video pane during the imaging session.

a OpticstarSky - oI IE8

i File Edit View Browse Setup Capture Image Process Options Window About
L

_—
Camera v 2 x|[4 /" Video [PX-126C] | 0001" P
& B ....l® F 2w 300 400 500 600 700 200 900 1000 1100 1200 1300

PX126C A

= E . G
| Snap I . RecordT
1280 x 960 C v

1280 = 960

H

24
[

®
©
[ §
A

7
[ |
9

£ Camera Folders £ Undo/Redo

PX-126C Frame Rate: 6.7; Frame: 4775 1280 x 960

Capturing Images -
Single-shot images can be captured by clicking the Snap button (E) and

can be accessed from the new tab titled 0001* at the top of the image E Shan . Racond
pane (F). Images are displayed and captured at the selected resolution i

(C). The screenshot on the right shows the graphics resolutions that can

be selected. The highest resolution is selected by default. Live:
11280 x 960 *
Captured images can be saved to disk from the File menu. Snap: 640 x 480

Capturing Video
Video can be captured by clicking the Record button (G). A dialog window will appear asking to enter the file name
and folder that the video file will be stored.

On the following window select the type of video compression to be used. If you are not sure what to select, just leave
it at the default option which is usually the WMV format.
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Video File “

1. Set the name for the captured video file

Moon-01

2. Select the directory for the video file

C:\Test\PX-126

Browse...

Tip

The file name extension .wmv or .mp4 or .avi will be appended automatically
to the file name.

< Bach Finish Cancel

Video Format and Encoder ﬂ

Please select the video format and encoder
(® wmv (recommended)
(") H264 (recommended)

Oavi

< Back Next > Finish Cancel

On the following window the video capture parameters can be set. These values can be left at default settings but the
user has the options to modify these values. The bitrate can be increased if the computer's USB bandwidth is fast
enough to handle it. The quality setting determines the degree of data compression. If quality is set at 100 then the
images are captured at the highest quality resulting in larger video files on the disk.

Encoder “ Display Information “
Title: l
Encode Parameter Author:
Bitrate (Mbps): 2.0 A Defaults Copyridit
Description:
Quality (1-100): 100 =
Key Frames Spading: E | Second(s)
Tip

< Back Next > Finish Cancel

All the display information is optional.

< Back Next > Finish Cancel

The Key Frames Setting determines how frequently video frames are shown on the monitor while video is being
captured on the hard disk. If this value is set too high, then the captured video will be slow and jerky. In the final
window it is possible to enter information to identify the video to be captured.

Exposure Time

In astronomy, the exposure time should be selected manually from pull down menu (H) on the left panel. Un-tick the
Auto Exposure option and set the exposure time from the sliding bar or by clicking on the time and typing the

exposure time manually in milliseconds.

[+
|
Exposure Target: 120

——

20.000ms

Exposure Time:

Defaults

Exposure Time

Range: [0.400, 15000.000] ms

oK Cancel
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The valid exposure time range of the PX-126 is from 0.4 milliseconds up to 15,000 milliseconds (15 seconds).

The appropriate exposure time depends primarily on the brightness of the target and the aperture of the telescope.
The Moon for example will require a very short exposure time, typically less than 20ms (milliseconds) and a planet
less than 50ms.

The Exposure Target option is relevant if Auto Exposure is used. It adds a user set bias value to the default
automatic exposure time.

Gain

The Gain can be set from 1.00 up to 3.00. By markedly increasing the Gain value the light sensitivity of the camera
increases significantly but the image quality degrades. As a general rule, using gain at lower values is beneficial
because the exposure times may be shorter, hence minimising the side effects of the Earth’s atmosphere whilst
maintaining high image quality.

Configuration Options

In addition to the exposure time and gain, other camera parameters can be configured by accessing the pull-down
menus underneath Exposure & Gain (H) on the left-hand panel. The default values will work well for most imaging
sessions and are self-explanatory. However, some of the options are explained below.

Histogram

The histogram helps to visualise the composition of the captured data. The
histogram on the right represents colour image data of a single frame. The
Red, Blue and Green (RGB) graphs represent the three individual channels
that constitute the colour image. Each graph shows the number of image dots
(pixels) depending on their brightness. The horizontal graph axis represents
the brightness of the data from O (totally dark) to 255 (totally bright). The
vertical axis represents the number of pixels of a particular brightness.

If the Exposure Time and Gain values are not set appropriately, the graphs
will be clipped on the far left (if exposure/gain are too low) or on the far right of
the graph (if the exposure/gain are too high).

If all three RGB values are at zero, this represents black. If all three RGB Right: [255 |

values are at 255, this represents white.
I Defaults Auto i

Dark Field Correction and Dark Frames

All scientific cameras introduce minute imperfections to the image inherently present in their electronics. Such factors
include signal-to-noise (S/N) ratio and thermal noise. In astronomy, dark frames can be used to counteract these
factors. Select the Dark Field Correction menu and tick the Enable option. Before clicking the Capture button,
ensure that the camera’s cap is fitted on the camera so that no light can reach the camera’s sensor at all. The number
of dark frames to be captured can be selected by changing the Quantity value. Typically, 10 frames is a good number
of dark frames. Clicking the Capture button will capture the number of dark frames specified. These frames will be
averaged out automatically creating a master dark frame.

Remove the cap from the camera and continue imaging as normal. From now on any images (light frames) captured
by the camera, will have dark frame subtraction applied to them. Effectively, the master dark frame data will be
subtracted from the light frame data to remove any imperfections.

For best results, a master dark frame should be created for each specific imaging session because the ambient
temperature between sessions can vary greatly. A dark frame created for one session may not work as well in another
session. It is also good practice to create a new dark frame when the Exposure Time and Gain settings change
significantly even within the same session.
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Parameters

The various values entered during an imaging session can be stored to disk for future sessions. This can save time in
future imaging sessions by loading the parameters from a previous session. These parameters include such values
such as Exposure Time, Gain and others.

Main Menu and Icons

Most of the camera functions outlined above can also be accessed from OpticstarSky’s main menu and icons at the
top of the program window.

Selecting the various options from the ‘
main menu and the icons, allows the user
fine control over the various functions. : File Edit View Browse Setup Capture Image Process Options Window About

These options are better suited for | BN 42

experienced users  who already | T /WW
understand how the camera works. _ - - —

The Image Select icon allows the user to select a rectangular region that is smaller than the full image area. Any
imaging enhancement functions such as colour balance, contrast and others are only performed based on the data

contained within the selected region. If no region is selected, the imaging enhancement functions use the data of the
whole image area. By default, no region is selected.

Image Stacking

In astronomy, it is not possible to capture a single image that is sharp due to the Earth’'s atmosphere. Atmospheric
turbulence, sky transparency and high humidity levels all play a major role on the quality of the captured images.
These conditions can vary greatly between imaging sessions. To minimize these undesirable effects, we apply to the
captured images a process called image stacking.

Stacking is the process of merging the data of many image frames into a single frame. This operation applies
mathematics to select the best parts of each frame and accumulate that information into a single frame that is of much
higher quality that any of the single frames used to construct the final image. This technique is known as stacking and
it can be accessed from the main menu at the top Process > Imaging Stacking. Stacking is applied to a video file
stored on the disk. It is not possible to capture video and apply stacking in a single operation.

Processing and Visualising Data

Many other image processing options can be accessed from 3-D Setup B

the Process pull down menu that perform advanced functions Position Solid Image Background Color ok

such as noise reduction, sharpening, histogram equalization, 05 5 1B I | et

filtering, etc. T Cancel
B - v | Capture

In addition to these functions, image visualisation tools are
included such as Surface Plot and Line Profile to help
understand the captured data. These tools will be especially
useful to more experienced users.

One other notable function is stitching. The Stich button
opens a series of options that can be customised in such a
way that a series of images can be attached next to each
other to create a single image that is much larger in size. The
Stitch icon can be accessed from the menu bar.
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Third Party Software

The PX-126 may be used with third party software that is compatible with Microsoft’s DirectShow multimedia standard.
DirectShow is widely supported by many imaging software applications. This functionality allows them to control
imaging devices such as the PX-126. In addition, the PX-126 includes ASCOM support. ASCOM is a software
interface standard for Microsoft Windows that allows ASCOM compliant software and devices to work together. The
following sections explain how the PX-126 can be used with third party software through its DirectShow and ASCOM
support.

DirectShow and ASCOM support is provided “as-is”. The information provided on these
topics does not imply that Opticstar endorses third party software in any way. The
information is merely presented for the benefit of the customer.

@ Please note that Opticstar does not provide technical support on third party software. The

Adding DirectShow
I mel Application Tools DirectShow - oIEH

Installing DirectShow support allows the PX-126 to be used
with third party software for imaging and auto-guiding. TRl
iz}

Navigation

Share | View Manage (7]

& Extra large icons

1| [ item check boxes : v 'J
[¥ File name extensions —
Current
view

Hide selected  Options
jew~ [ Hidden items &

To install DirectShow support, open the DirectShow folder on

© w: A <« DVD RW Drive (H:) Opticstar PX-125 » DirectShow v o

the CD, run OpticstarDshowSetup.exe and follow the E 2
. . . . 1% This A Name d Type
installation instructions. e Destop = g
Do 4 Files Currently on the Disc (1)
&8 Downloads (& OpticstarDshowSetin eve. 0S/01/2015 02:04 Applic;
It is recommended that the installation is performed with R Ny
Windows administrator permissions. Right-click on the file and = eaeE
from the pop-up menu, select Run as administrator. Follow 5 DUD R Drve (4 Opticsar P 125 S G e
the instructions to compete the installation. gl =i ¢
DirectShow e
. ) . PHD,Gu\dmg Create shortcut
Sometimes, it is necessary to re-start the computer after the ol Properies
DirectShow installation. The PX-126 will be identified as & Network
Opticstar by third party programs. If it does not, unplug the | 7 aoroo
camera from the computer and restart the computer. Once | ok 2
N tem 1 item selected 963 KB EE
Windows has started, connect the camera to the computer and
continue.

Removing DirectShow

DirectShow compatibility can be removed at any time. In Windows 8 or later this can be done by right-clicking on the
Windows Start button on the bottom left corner of the screen and on the popup, menu select Programs and
Features. In earlier operating systems click the Start button and then select Settings > Control Panel >
Add/Remove Programs.

ol Programs and Features - O n
T [3 » Control Panel » All Control Panel ltems » Programs and Features v ¢ Search Programs and Featu... @

Control Panel Home 3
Uninstall or change a program

View installed updates To uninstall a program, select it from the list and then click Uninstall, Change or Repair.
) Turn Windows features on or

off Organise v  Uninstall == - (7]
Name £ Publisher Installed On  Size Version i~
9 Opera 12.17 Opera Software ASA 01/06/2014 12.17.1863
[[=7 Opticstar Opticstar Uni | Opticstar 17/01/2015 3.0
OpticstarOptiL tarsiy-orr i Opticstar 17/01/2015 3.7
[ElPHOTOfuNSTUDIO 9.1 PE Panasonic Corporation 13/06/2013 9.01.709 v
< >

g Opticstar Product version: 3.0 Support link: http://www.opticstar.com
- Help link:  http://www.opticstar....

Right-click on Opticstar OpticstarDshow entry and select Uninstall.
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Adding ASCOM

Installing the ASCOM software enables the PX-126 to be used as an auto-guide camera. ASCOM support
Ag‘ also allows the PX-126 to be used for imaging as an ASCOM compliant imaging device. There are three
%Ml steps in adding ASCOM functionality:
1. Install the ASCOM software platform.
2. Install the PX-126 ASCOM camera driver for imaging support.
3. Install the PX-126 ASCOM ST4 driver for auto-guide support.

The ASCOM software platform is freely available and can be downloaded at http://ascom-standards.org. Follow the
instructions on the downloads section of the website on how to download and install it.

Once the ASCOM platform has been installed, proceed to install ASCOM support for the PX-126, open the ASCOM
folder on the CD, run the following two installation programs:

e ASCOMOpticstarCamSetup.exe for PX-126 imaging support.

e ASCOMOpticstarST4Setup.exe for PX-126 ASCOM auto-guide support.

It is recommended that the installation is performed with Windows administrator permissions. Right-click on the file
and from the pop-up menu, select Run as administrator. Follow the on-screen instructions to compete the installation
of both programs.

i Setup - ASCOM Opticstar Camera Driver - © ‘ 5 Setup - ASCOM OpticstarST4 Driver i ) n

Welcome to the ASCOM Opticstar
Camera Driver Setup Wizard

Welcome to the ASCOM
OpticstarST4 Driver Setup Wizard

This will install ASCOM Opticstar Camera Driver 1.0 on your
computer,

This will install ASCOM OpticstarST4 Driver 6.0 on your
computer.

Itis recommended that you dose all other applications before
continuing.

Itis recommended that you dlose all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup. Click Next to continue, or Cancel to exit Setup.

Next > | Cancel e

Removing ASCOM

T T - B8
ASCOM compatlblllty can be & Programs and Features
removed at any tlme In T @ <« All Control Panel ltems » Programs and Features v & Search Programs and Featu... 0
Windows 8 or later, this can
be done by right—clicking on CostrolRanel Home Uninstall or change a program
the Windows Start button on View installed updates To uninstall a program, select it from the list and then click Uninstall, Change or Repair.

the bOttOI’n Ieft corner Of the ) Turn Windows features on or

screen and on the popup, a Organise Uninstall = @
menu select Programs and Name : Publisher o
Features. “ﬂASCOM Opticstar Camera Driver 1.0 Opticstar
[=] ASCOM OpticstarST4 Driver 6.0 Opticstar
. . !ASCOM Platform 6.1 SP1 ASCOM Initiative
In earlier operating systems T PSR &

click the Start button and then |
select Settings > Control |
Panel > Add/Remove |
Programs.

" Opticstar <support@opticstar.com> Product version: 1.0
. Help link:  http://tech.groups.yahoo.com/gr...

The two sets of PX-126 ASCOM drivers can be removed one at a time by right-clicking on each driver and select
Uninstall.
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Imaging in DirectShow and ASCOM

This section demonstrates how the PX-126 can be used in third party programs as a DirectShow camera or as an
ASCOM camera. It is assumed that all the DirectShow and ASCOM software outlined in the previous sections have
already been installed.

SharpCap

SharpCap is a simple imaging software application designed for video astronomy. It supports cameras
that offer DirectShow or ASCOM camera functionality. SharpCap can be freely downloaded at
www.sharpcap.co.uk. Please, follow the instructions on the website to how to download and install it.

(&) SharpCap - Opticstar - C:\Users\User\Desktop o Dn
File [ Cameras | Focusers Filter Wheels  Options  Capture  Help

Once the program has been installed and running, | =s pihot_Object Name: NoTonstom - Il - Zoom: 100 - b @~

the camera can be selected from the Cameras e — i -
menu at the top of SharpCap’s main window. The et :

camera must be connected to the computer at this = i : oy |-
point. i -

New

Frame Rate fips) 19.00
Resolution 1280x360

The first Opticstar entry refers to the PX-126’s
DirectShow support as shown on the screenshot
on the right-hand side.

Frame Divisor 1

Gain 300 |[4] Auto
WhiteBalance 6503 | [] Ado

ColorEnable 1

There is also a second Opticstar camera entry
referred to as ASCOM Opticstar Driver.
Selecting this option instructs SharpCap to use
the ASCOM driver to communicate with the
camera instead of the DirectShow driver.

Gamma 100
Saturation 128
Hue 0
Contrast 0

Brightness 0
Video Capture Fiter
Fiter Options Show.

Please note that OpticstarSky provides more B
funct|onal|ty than Sharpcap and |S better Su|ted Previewing : 745 frames (0 dropped) in 39.2 5 at 19.0ps (currently at 19.4 fps)(estimated)
for the PX-126.

Auto-Guiding in DirectShow and ASCOM

This section demonstrates how the PX-126 can be used in third party programs as a DirectShow camera and as an
ASCOM auto-guide device. It is assumed that all the DirectShow and ASCOM software outlined in the previous
sections have already been installed.

PHD Guiding 2
o PHD GUiding 2isa pODUIar aUto'guide & PHD2 Guiding 2.4.1 - My Equipment (log active) & =l n
- program It Supports aUto_gulde File Tools View Darks Bookmarks Help

A™L2| cameras that offer DirectShow camera

support, ASCOM camera support and
ASCOM guide-port (ST4) devices.

PHD Guiding 2 can be freely downloaded at
http://openphdguiding.org/. Please follow the
instructions on the website to how to download
and install it.

Once PHD Guiding 2 has been installed and
running, click the Camera icon on the bottom left-
hand corner of the program window to select the
devices that will be used to capture the image and
provide auto-guide functionality.

The PX-126 can be selected either as a
DirectShow camera or as an ASCOM camera.
Additionally, the PX-126’s auto-guide port must be
selected as an ASCOM device.

Mount Disconnected No cal
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The PX-126 must be connected to the computer's USB 2.0 or USB 3.0 port. Additionally, the camera’s auto-guide port
must be connected to the telescope mount’s auto-guide (ST4) port with the RJ cable that is bundled with the camera.

() PHD2 Guiding 2.4.1 - My Equipment (log active) == & PHD2 Guiding 2.4.1 - My Equipment (log active) el

Darks Bookmarks Help File Tools View Darks Bookmark

s Help

Connect Equipment

Equipment profile My Equipment v | [ Manage Profiles v

Select your equipment below and click Connect All to connect, or click Disconnect
All to disconnect. You can also connect or disconnect individual equipment items
by clicking the button next to the item.

Connect Equipment

Equipment profile My Equipment v | [ Manage Profiles v

Select your equipment below and click Connect All to connect, or click Disconnect
All to disconnect. You can also connect or disconnect individual equipment items
by clicking the button next to the item.

Camera Windows WDM-style webcam camera G Gonrecs Camera ASCOM Opticstar Driver v E:i B connect

Mount | OpticstarST4 (ASCOM) - E4 Conneds Mount | OpticstarST4 (ASCOM) v B4 B connect

Aux Mount Nene Aux Mount None

AO  None v AQ |None v

Connect All

ﬁ @ 10s v @ 0 @ @ 10s v @

Mount Disconnected No cal Mount Disconnected No cal

Connect All

The screenshots above demonstrate the two ways of configuring the PX-126 as the auto-guide camera. On the
screenshot on the left, the camera has been selected as Windows WDM-style webcam camera which is another
way of describing a DirectShow camera. The telescope mount connectivity must be made by selecting OpticstarST4
(ASCOM).

The screenshot on the right demonstrates that the camera may also be selected as ASCOM Opticstar Driver. Once
again for telescope mount connectivity OpticstarST4 (ASCOM) has been selected.

Click the Connect All button when ready to start auto-guiding.

Auto-Guiding Components

There are a number of ways you can guide a telescope but there are mainly two ways of doing so. The most versatile
method is to use two telescopes mounted on the same mount, one for imaging and the second for guiding.
Alternatively, you could use a single telescope to perform this function. While the latter method is easier, it will limit
your choice of locating a suitable guide star.

Imaging and Auto-Guiding with Two Telescopes
In general to be able to auto-guide with the Opticstar PX-126 camera you will require the following items:

An imaging camera, i.e., Opticstar DS-616C XL+.

An imaging telescope, i.e., Opticstar/Ascension 102ED Triplet APO.

A secondary telescope for auto-guiding, i.e., Opticstar AR80S f/5 Gold.

An auto-guide (ST-4) compatible mount, i.e., EQ5 PRO, EQ6 PRO, etc.

PC with USB2.0 or USB 3.0 ports running Windows 7/8/10/11.

The Opticstar PX-126 camera and software to be used as a guide camera.
ASCOM software platform.

Auto-guiding software, i.e., PHD Guiding 2.

ONoUR~WNE

The diagram on the following page demonstrates how the components listed above are assembled together into a
complete imaging and auto-guiding setup.
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Imaging camera
i.e., DS-616C XL+

SZEEEEE B

Auto-guiding PC Windows
software i.e. 7/8/10/11 PX-126 Main imaging telescope
PHD Guiding 2 Auto-guide

USB cables camera

&
<

To telescope mount with N
Auto-guide port (ST-4 compatible) Telescope used for auto-guiding

Please note that the secondary telescope that is used for auto-guiding would further increase your choices for locating
a suitable guide star if it is held in collimating rings, like a huge finder scope. This would allow you to easily locate a
suitable guide-star even under very difficult conditions.

Imaging and Auto-Guiding with a Single Telescope

An alternative setup will involve a single telescope for imaging and auto-guiding purposes instead of two different
telescopes. As such you will require the following items to be able to image and auto-guide.

An imaging camera, i.e., Opticstar DS-616C XL+.

An imaging telescope, i.e., Opticstar/Ascension 102ED Triplet APO.

An off-axis guider

An auto-guide (ST-4) compatible mount, i.e., EQ5 PRO, EQ6 PRO, etc.

PC with USB2.0 or USB 3.0 ports running Windows 7/8/10/11.

The Opticstar PX-126 camera and software to be used as a guide camera.
ASCOM software platform.

Auto-guiding software, i.e., PHD Guiding 2.

ONoU~LONE

The following diagram demonstrates how the components listed above are assembled together into a complete
imaging and auto-guiding setup using a single telescope.

PX-126
Auto-guide
camera

Imaging Camera PC Windows
control and Auto- 7/8/10/11
guiding software

Imaging camera

< i.e. DS-616C XL+
To telescope mount with
Auto-guide port (ST-4 compatible) Off-axis
guider Telescope used for both imaging and auto-
guiding
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An off-axis guider provides an easy and affordable way to auto-guide with a single telescope. It minimises possible
tube flexure but has the disadvantage of having a limited field of view. Also, the amount of light that hits the
prism/mirror is relatively small making less bright stars more difficult to see and track.

Beam splitter Off-axis guider Radial guider

Troubleshooting

If you experience difficulty in installing the camera software and drivers this may be due to a number of reasons
related to your computer, operating system and other devices already connected to it. The following sections outline
the most common issues and suggest ways in which you should be able to resolve them. Please also refer to the
documents in the Articles folder on the CD.

USB Requirements

Please ensure that your computer runs Windows 7/8/10/11 or later, has the latest service pack updates
from Microsoft. Your computer must also have USB 2.0 or USB 3.0 ports. The PX-126 camera will not

work with USB1.1. If your computer has USB1.1 ports you will need to obtain a PClI USB2.0 or USB3.0
type card if you have a desktop computer. Likewise, a laptop computer can be fitted with an Express USB2.0 or
USB3.0 card. The ExpressCard (or equivalent alternative) will need to be fully supported by your computer, in some
entry level laptops full ExpressCard support is not fully implemented.

If you have a desktop, try both the USB ports on the front and back of your PC if the camera is not recognised on a
particular USB port. USB ports attached directly to the motherboard are more efficient. Please note that PCMCIA
USBZ2.0 cards typically do not provide the full USB2.0 bandwidth and will not work optimally with the PX-126 camera.

Express Card

To resolve such issues an ExpressCard (with USB2.0 or USB3.0 ports) should be used instead of a PCMCIA/CardBus
card due to the ExpressCard's superior speed of 2.5Gbit/s (480 Mbit/s through USB 2.0) per slot, for comparison
PCMCIA/CardBus devices connected to a computer would share a total 1.06 Gbit/s bandwidth. Express type cards
use a 34mm slot where PCMCIA/CardBus cards use 54mm slots. An ExpressCard should be connected directly to the
computer and not via a PCMCIA/CardBus card.
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Re-Installing the Software Drivers

If the camera cannot be identified by Windows, then it is possible that the software drivers have not been installed
correctly or they have been corrupted and an exclamation mark will be shown next to the camera entry in Device
Manager. In such cases, it is best to uninstall the camera. This can be done from the Device Manager in Windows.
As this point the camera must be connected to the computer.

To access the Device Manager, open the Windows Control Panel. In Windows 8 or later, this can be done by right-
clicking on the Windows Start button on the bottom left corner of the screen and on the popup, menu select Device
Manager. In earlier operating systems click the Start button and then select Settings > Control Panel.

1. Right-click on the PX-126 entry.

2. On the pop-up menu and select Uninstall.

3. If Windows asks to restart the computer, click yes and continue. When the computer restarts, please re-install
the software as normal.

To re-install the software please follow the instructions outlined at the start of this manual.

= Device Manager = ':'“ =8 Device Manager = = “
File Action View Help File Action View Help

4 2 Cyberpower-i7
> & Audio inputs and outputs
. (% Computer

4 = Cyberpower-i7
» & Audio inputs and outputs
. (M Computer

a Disk drives Disk drives

= @ E HmEl 8 ERS = | m| E Hem|l 8| @RS
|
|

L=

- B Display adapters . B Display adapters
> L,"Ej\‘ DVD/CD-ROM drives : & DVD/CD-ROM drives

7% Human Interface Devices s 5’;‘;, Human Interface Devices
= IDE ATA/ATI_\F" controllers Cg |DE ATA/ATAPI controllers
+ %@ Imaging devices - %54 Imaging devices

<= Keyboards > Ke

. == Keyboards

" s S
' )-—S- Mice and.other pointing devices ! > L“S Mice and other pointing devices

bi' Monitors . B4 Monitors
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|l Software devices Zerf'::v)rs det Properties

%/ Sound, video and game controllers ol 2OWATS ooV

- % Sound, video and game controllers
Storage controllers

System devices

Universal Serial Bus controllers
WSD Print Provider

. &> Storage controllers

. (M System devices

. @ Universal Serial Bus controllers
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Uninstalls the driver for 1

To uninstall the DirectShow and ASCOM software please refer to pages 11 and 12 respectively. Likewise, to uninstall
OpticstarSky follow the same procedure as for the removal of DirectShow and ASCOM software drivers. Right-click on
the entry Opticstar OptistarSky and select Uninstall.

Once the software has been uninstalled, unplug the camera from the computer and restart the computer. Before
proceeding, ensure that the latest Windows service pack has been installed from Microsoft’s Windows Update. After
any such installation, restart the computer once again. Now you are ready to re-install all the software starting with
OpticstarSky as shown at the beginning of this manual.
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Support

For support regarding the PX-126 please email Opticstar at: info@opticstar.com.

Other Software
There is some freely available third-party software that may be of interest to some users. Please note that Opticstar
cannot guarantee the suitability the software.

¢ RegiStax: http://www.astronomie.be/registax/

e Deep Sky Stacker: http://deepskystacker.free.fr

These programs can be used to post-process video files captured in OpticstarSky or other image capture software.
They can stack, align and enhance video files or multiple images into a single high quality “master” image.

Microscope Attachments

In order to use the camera with a microscope, one or more
attachments must be used. The attachments shown from left to right
are:

e C/CSto 23mm (x0.5),
e C/CSto23mm (x1),
e C/CSto 30mm and C/CS to 30.5mm.
These attachments are not bundled with the camera.

Camera Dimensions

< 20mm > 62mm USB port Power LED

31.75mm OPTICSTAR 35mm

PX-126C

Threaded for C-mount <— 34mm —> ST-4 port
1.25” filters

18
Updated: 12/10/2021




Opticstar PX-126. © Opticstar Ltd, 2021

Camera Specification

Specification Opticstar PX-126

Image sensor type 1/3" CMOS

Light Sensitivity 5.5v/Lux-sec at 550nm
Sensor model Aptina AR0130

Pixel size 3.75um x 3.75um
Max. Resolution 1280 x 960 pixels
Speed 28fps at 1280x960

30fps at 640x480

Data Readout

Raw at 8-bit per pixel, monochrome;
RGB colour 24-bit (PX-126C model only)

Data Output Video and still images

White Balance ROI White Balance/ Manual Temp-Tint Adjustment
Gain In hardware

Auto-Guide Support ASCOM ST4

Binning modes 1x1

Exposure

Automatic or Manual (0.4ms to 15 seconds)

Image Output

USB 2.0, 480 Mb/s (USB 3.0 compatible)

Power Requirements

DC 5V over PC USB port

Lens Mount C Mount
Mounting Tube 23.2mm (1.25”)
Shutter type Electronic

Mounting to telescope

C to 1.25” adapter (included)

Mounting to lens

C to T-thread M42x0.75 (not included)

Mounting to microscope

C to 23mm, C to 30mm, C to 30.5mm (not included)

Dimensions

35mm (diameter) x 63mm (length)

Weight

70g

Operation temperature

-10°C to 50°C

Storage Temperature

-20°C to 60°C

Operating Humidity

30 to 80%RH

Storage Humidity

10 to 60%RH

Computer requirements

Microsoft Windows (32-bit or 64-bit) 7/8/10/11, USB 2.0 or USB3.0

Software included

OpticstarSky, Microsoft DirectShow imaging support,
ASCOM support for imaging and auto-guiding,
TWAIN support
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