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Instruction

There are several ways to control our cameras through software on windows.
You need to install the driver before operating the camera under various
software.

ASCOM:

This is the standard platform for astronomy, so you just need to install the
ASCOM platform 6.2 or newer, and our ASI Camera ASCOM driver.
Advantage: Almost all astronomy software support ASCOM.
Disadvantage: Performance is poor, suitable for DSO imaging or guiding.

DirectShow:

This is the standard media-streaming architecture for windows. There are lots
of software support DirectShow devices under windows. Including Skype, QQ,
HandyAuvi etc..

Advantage: Fast transfer speed and many software support.

Disadvantage: RAW16 is not supported.

SDK:

This is Software Development Kit for developer, user don’t need to install it.
Advantages: This is the most flexible way to control our camera and it can
provide the fastest speed.

Disadvantage: the APl is not standard, software developer need to integrate
our SDK to their. Limited software supports, such like SharpCap, FireCapture
Nebulosity, PHD2, etc..

Plug-in:
Currently we provide plug-in for TheSkyX and Micro-Manager.



http://micro-manager.org/
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1. Camera Driver Installation

With several clicks, the super easy driver installation can be done in just one
minute.

Supported OS: Windows XP 32bit/64bit, Windows 7 32bit/64bit, Windows 8
32bit/64bit, Windows 10 32bit/64bit

Installation steps:
1. download the latest driver from
https://astronomy-imaging-camera.com/software/

or run the CD-ROM.

If driver of version 1.3.9.29 or older is installed, you're requested to uninstall it
first.

< ZWO ASI Cameras DirectShow driver 2.0.1.9 Setup

@ Please uninstall the old program and relaunch this setup, Click Yes to uninstall USE3_Cameras

[ Yes ] [ Mo

Press yes to start to uninstall.

WO AS| Cameras driver 1.3.9.29 Uninstall

Uninstall Zw0 ASI Cameras driver 1.3.9.29
Rermowve ZW0 AST Cameras driver 1.3.9.29 From your computet, @

W0 AST Cameras driver 1,3.9.29 will be uninstalled From the Following Folder. Click Uninstall
ko start the uninstallation,

Uninstalling From: | C\Program Files (xS6NZW0 DesigniUSE3_Cameras!,

Uninskall ] [ Cancel



https://astronomy-imaging-camera.com/software/
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Run installer again

< ZWO0 ASI Cameras driver 2.0.1.3 Setup E”E|E|

ASI c;_s.mms _ g YWelcome to the /WO AS| Cameras

= = 8 driver 2.0.1.3 Setup Wizard
Native Driver P

This wizard will guide wou through the installation of 2WoO
8351 Cameras driver 2.0.1.3,

It is recommended that vou close all other applications
before starting Setup. This will make it possible to update
relevant swstem files withaut having to rebaoaok wour
computer,

Click. Mext to conkinue,

Mext = l [ Cancel

Choose a folder to install the driver.

< ZWO0 ASI Cameras driver 2.0.1.3 Setup

Chooze Install Location
Choose the Folder in which ko install ZW0 85I Cameras driver 2.0.1.3, ﬁa

Setup will install 230 A5 Cameras driver 2.0.1.3 in the Following Folder, Toinstall in a
different falder, click Browse and select another Folder, Click Install ko start the installation,

Destination Folder

:"l:u:lr'arn . - _. i " : .' Browse, ..

Space required: 5. 1MB
Space available: 32,656

LD

< Back ” Install l [ Cancel
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Windows will show the confirmation of the driver installation and you need to
choose “trust” and install it.

—| Windows Security =]
Would you like to install this device software?

MName; ZWO Imaging devices

"‘lﬂ Publisher: SuZhou ZWO Co, Ltd.

] Always trust software from "SuZhou ZWO Co,Ltd.". Install | l Don't Install J

#' You should only install driver software from publishers you trust. How can I decide
which device software is safe to instali?

When “Completed”, you are welcome to visit our website!

¥ ZWO ASI Cameras driver 2.0.1.3 Setup A=l

ASI cg.MEr_ms : g Completing the /W0 ASI| Cameras
3 i 8 driver 2.0.1.3 Setup Wizard
Native Driver P

2D 45T Cameras driver 2,0.1.3 has been installed on wour
corpuker,

Click. Finish to clase this wizard,

[ ]wisit Qur website
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1.1 Connect camera to USB port

You can use USB2.0 or USB3.0 cable to connect the camera to USB2.0 or
USB3.0 port of your desktop or laptop. All our USB3.0 cameras are compatible
with USB2.0, just slower output fps.

And we do not recommend using a USB extension cable or USB hub which
may affect the speed and stability of fast image transfer.

Wait for a while, Windows will prompt "Found New Hardware"

_
Microsoft I ’..

¥/indows

= H:gﬁessional x64 Edition

i) Found New Hardware Iz‘
ZWO ASTI20MC Camera

A‘!;'startl | %6 | | Install

Windows 7 and newest OS will install the driver automatically.

Now you should see the camera listed in the Device Manager, under “Imaging
devices” category

Sl —?IEI _
e
General | Cormputer Marme I Advanced

File  Action View Help

Trer anager = @ HS 2E 8 s
b The Device Manager lists all the hardware devices installed E|--- WEN-¥PE4
Search... on your computer. Lze the Device Manager to change the E Batteries
Manage properties of any device. t‘ Z ;
+-- omputer
Map Metwork Drive, .. m | qp Disk drives
Disconnieck Metwork Drive. .. T (- Display adapters
[k DVDCD-ROM drives
Create Shorteut = o ; 3 [#-4=} Floppy disk controllers
Delete Driving Signing lets you make sure that installed drivers are & Floppy disk drives
f compatible with Windows. ‘Windows Update lets you set up i ;
SRS how "Windows connects to'Windows Update for drivers. "& Human Interface Devices
Properties L e
Diriver Signing “wWindows pdate | Imaging devices
-8 WO BSI120MC Camera

rHardware .F.‘mhlles . . . | '_‘_) Mice and other pointing devices
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1.2 Driver Update

You don't need to uninstall the old driver when there is a new one.

Just run the new downloaded driver, it will automatically detect and prompt you
to update.

IWO ASI Cameras driver 2.0.1.5 Setup

.\:;/ 2ld wersion detected, do wou want to Upgrade ko W2.0.1.57

[ Yes J [ Mo

New driver will be installed to the old path.

< IWO ASI Cameras driver 2.0.1.5 Setup

Choose Install Location
Choose the Falder in which tainskall 230 851 Cameras driver 2.0.1.5. q

Setup will install 230 ST Cameras driver 2.0.1.5 in the Following Folder, Toinstall in a
different falder, click Browse and select another Folder, Click Install ko start the installation,

Destination Folder

Ermm Filze.f = e W Pl P 1 | I=F P S Broses
| FrOgram Fhes | xoh LR B {a | gl Jan Lameras o 2rL OroASE,

Space required: 5. 1MB
Space available: 32,656

L) -

< Back ” Install l [ Cancel




wao,
Z@ ASI Cameras User Guide
1.3 Driver Uninstall

You can uninstall the driver from the “Start Menu”.

@ Skartup L4

: .i. sl IS & Internet Explorer {32-hit)
o,

,ﬁ Internet Explorer {&4-bit)
A MsK
f Inkternet N
Inkernet Explorer L";] Cutlook Express
\S_;l E-mail 4. PRemote Assistance
d Cutlook E
HHEEREp=Rs @ Windows Media Player
A ﬂ Windows Messenger
axIm
ﬁ Windows Mavie Maker
PHD Guiding 2 I PHD Guiding 2 K
I ASCOM Platform & b
1@ Pairit I MaxImDL S r
£ PicPick,
@ Windows Media Plays SharpCap 2. f
™ Astro Photographey Tool r
,13 Windows Messenger @ il
@ Mebulositys r
.\@ Tour Windows P @ Sequence Generator r
[@ x2camera AST Installer r
all Programs B T f@ ASICamera ASCOM Driver

I ) Zw0 EFW ASCOM Driver

@| Log CFF |6| Turn CFF Compuks

£ Control Panel TWO_LISE_Cameras_DS b

1 Uninskal

éj Website

[T R SE_Cameras_driver #

10
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2. Directshow Driver

Because it is using one of the most popular driver types in the world (Windows
DirectShow), the camera can be used on a variety of image/video grabbing
software.

You can run “ASI Cameras DirectShow driver Setup.exe ” to install the
camera’s DirectShow driver, so more windows app such like Skype or
HandyAvi etc. can control the camera through DirectShow interface.

Run the installer

¥ ZWO ASI Cameras DirectShow driver 2.0.1.9 Setup A=13

ASI c;_s.mms _ g YWelcome to the ZW0O AS| Cameras
Ema ¥ DirectShow driver 2.0.1.9 Setu
DireciShow  [ichads P

nlli‘vel " " This wizard will guide wou through the installation of 2WoO
; A51 Cameras DirectShow driver 2.0,1.9,

It is recommended that vou close all other applications
before starting Setup. This will make it possible to update
relevant swstem files withaut having to rebaoaok wour
computer,

Click. Mext to conkinue,

Mext = l [ Cancel

Select your camera model

11
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+ IWO AS| Cameras DirectShow driver 2.0.1.9 Setup

Choose Components
Choose which Features of 2W0 ASI Cameras DirectShow driver 2,0,1,9 vou want ta @
install,

Check the components waou want ba install and uncheck the components vou don't wank to
install. Click Mext to continue.

Select components bo install: = F direct show driver

[] Asrizome Camera
A As11 2000 Cameta
] ASI030MC Camera
] As1035MC Camera
] A51035MM Camera

R B
Descripkion

|

2

Space required: 1.3ME Fosition your mouse over. a component to see its

description,

I_ < Back ]L Mgk = ] [ Canicel J

Other step is similar with camera driver installing.

Here is the way to test the camera with SharpCap software if you install the
DirectShow driver.

Select the camera from Cameras menu.

® SharpCap - C:\Documents and Settings\Administrator\Desktop\SharpCap Captures

s | Options  Capbure Tools  Seripting  Help

Rescan For Cameras M} Pause. &yl Snapshot (8 Live Stack Object

B5I Cameras

SO ASI17EMC

Tesk Cameras
Test Camera 1 {Deep Sky)
Test Camera 2 (High Speed)

DirectShow Cameras

AST120MM Camera (2W0 Desian)

B311 73MC Camera (2Wi0 Desiagn)

ASCONM Cameras

£31 Camera (1)

ASI Camera (2)

Camera W2 simulator

Sirnulakor

12
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If this dialog shows up, it means the camera is not connected or not
recognized by windows.

Error during preview {0x30040209)

Please check the driver installation and verify that the camera driver is listed
under Device Manager.

System Properties

e e e

| System Festare | Automatic Lipdats | Remote | vice Manage: LHD |[X|

| General | Computer Name |  Advanced i Gt ved e
Device Manager el @ @ &

The Device Manager lists all the hardware devices ingtalled % IWO-B6AB7Z53FFE
o your computer. Use the Device Manager to change the [+ U8 Batteries
[ ¢ Computer

properties of any device,

Map Metwork Drive,, Ei § Display adapters
Discannect Metwark Drive, .. s Ei \‘3, DYDYCD-ROM drives
Ei@ Floppy disk contrallers
Driving Signing lets pou make sure that installed drivers are - S Floppy disk drives
compatible with Windows, Windows Update lets pou sst up Hy !
how Windaws connects to Windaws Update for drivers. Ei (2 Humen Interface Devices

Explore
search...
Manage

Create Sharkout

Deleke
Rename

Prap [ Driver Signing ] [ Windows Update

Ei J Mice and other pointing devices
'ﬁ,. Hardware profiles provide a way for you to set up and store [+ B3 Network adapters

different hardware configurations. E (y‘ Parts (COM & LPT)
[+ %% Pracessors

Hardware Fraflles i 5CS1 and RAID cortrollrs

[ --@,,- Sound, viden and game controllers

Ei System devices
[+ 83 Universal Serial Bus contrallers

Hardware Frofiles

[ 0K H Cancel ] Apply

You should see an image or some brightness if everything is fine.

13



ZQ. Eﬂ)
ASI Cameras User Guide

C:ADocuments and Set

= | t— | e
-
S48 frames (1 dropped) in 0:04:43 ot 3.3 Fps (currently at 1.5 Fps)

Color Space has two variants: RGB24 and MONOS.
Image type is transformed as:
Color camera: RAWS =interpolation=> RGB24 =Y8_convertion=>Y8

Mono camera only has RAWS type

'~ Video Format

Colour Space | RGB24 v
Frame Rate (fps) | Maximum |
Resolution | 4944x3284 |
FrameDivisor (J——[1 ]

For color camera, when MONOS is selected, enabling RAW Output
corresponds to RAWS, otherwise is Y8 output.

14
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| Para Setting | Auto Setting | RO Misc | About | Temperature | Color |
(1]
B ]
i
99
(] Auto WB RAW Output
| Set Default |

[ ] l [ Cancel ] [ Apply ]

Click "Video Capture Filter" under “Options” menu to change camera settings.

Properties E'
STaTest | Tempertwe | Colar
ParaSetting | AutoSetng | ROl Misc | About
Current Max FPS 5.3fps 34.4M}s USBZ2.0 Host Auto
USB Traffic — - - [80% |
Gamma j 5ﬂ—\ : O]
Gain ’]‘ ¥ iﬂ—| : L]
Exp = j - |B67m : F]

Clus &' ms Os

[ (] l[ Cancel ][ Apply ]

This is very important to adjust “USB Traffic” to a suitable value to match your
PC, this depends on the USB controller. And you may need to adjust it lower if
there is other device to share USB bandwidth with your camera.

15
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Properties @

| S5T4 Test || Temperature [ Colar |

| | ROl Mise | apout |
High Speed[10Bit ADC]
[Ivert []Horiz Flip

[] Add Timestamp

[] Subtract Dark
[l Hardware Bin

[l Mono Bin

Fara Setting Auto Setting

L k. J[ Cancel ][ Apply ]

You can test the cooler here if it's a cooled camera. Check Anti-dew to turn on
the window heater.

Properties

| Fara Setting || Auto Setting I| ROl Mizc || Abot [ Temperature | Color |
Temp: -10.0 #2129 °F Cool Power 51%  Target

21.4

[]Ant-dew [¥] Cooler On _1g =

L ()4 J[ Cancel J[ Apply ]

Click "Video Capture Pin" to change Resolutions (You can edit the resolutions

you like).

16
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Properties rg|
Resolutions |
Resolutions | Restore all | el s
*) RGB24
A944:3284 o REMOYE ) GREY
Width Height Bin
4944 3284 | [1x1 v | oD |

[ ak. H Cancel ][ Apply

17
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3. ASCOM Driver

ASCOM is standard for astronomy, download ASCOM Platform installer from
their official website :http://ascom-standards.org/index.htm or our website.

Install “ASCOM Platform 6.2”, then install “ASICamera ASCOM Setup”. We
use Maxim DL 5 to show its usage.

Select our ASCOM camera driver with step1-5 , then you can connect camera.
Open setup dialog with step6.

' Maxim DL Pro 5

File Edit Mew Analvze Process Filker  Color  Plug-in Window  Help

GHocER@ew *_ K = @2 et
e A0 |

+ | Camera Control

E:-:pn:nsel Guide Setup I

— Camera 1 Camera 2

2 Connect
Setup Eamera Canler | Setup Camera | Eaoler I

I.-“.‘-.S COM lN':' R I Dizconnect

~Coglers ——————————

Setup ASCOM

ASCOM Plugen Yersion 5.11
Copyright 2 2003-20171 Ditfraction Limited
Support; v, cranogen. com

Camera Model
ASCOM

tin. Expozure [z]

Trace

Select the type of camera vau have, then be sure ta click the
Properties... button to configure the driver for your camera.

6
AS| Camera 1] § 5 vI
Click the logo ta learn mare ok |
about ASCOM, a zet of
gtandards for inter-operation of |
aztronomy software. Lancel

In setup dialog you can select which ASI camera you want to use if you have
more than one camera.
Pre Defined Settings contain some hard coded setting like "highest dynamic

18
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range", "unity gain" and "lowest read noise", press Set to make it effective.

Press OK to save the setting

ASICamera Setup V6.0.2.23

Connected Cameraz
2o

— Camera Setting

|Zw0 ASIO7IMC-CoallDO) +| iz UsE2

Baver Patterr: BGGE [ MaonoBin

Image Type iH-"-"-W1E v! [ anti-Dew

1
Gain e eI 0
Offset  — j —
!LISE Lirnit vi J a0

Pleaze turn down "USE Traffic" if no image get

— Pre Defined Settings

Set

Ighest dvnamic range_v_l

It also supports user editable setting, select “...” in combo box and press Edit

— Pre Defined Settings

L] ~  Edit

Press OK to save

SetPreSettingForm

Comment
0771 -zettingl

19
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New item is added to the list.
-Pre Defined Settings

ghest dynamic randcied S et

highest dynamic range
Linity gain
lowest read noize
0771 -zetting

If you want to operate two cameras in one software to capture and guide
respectively, please select “ASI Camera(1)” and select one camera in setup
dialog and do the same with “ASI| Camera(2)” for the other camera.

#: ASCOM Camera Chooser

Trace

Select the twpe of camera you have, then be sure to click the
Froperties... button to configure the driver for your camera.

A5 Camera (1] ~|  Propeties.. ‘
451 Camera [1

AS] Camera [2]
Carmera ™2 simulator
Simulator
T »

Frandardz for nter-operanon of
aztronomy software.

ASCOM




4. Planetary Imaging software

SharpCap and FireCapture are suggested as the Capture Software for astronomy image capturing.
You can find them in the CD-ROM or download from our official website.

Both are easy to use and very compatible with the ASI Cameras.

4.1 SharpCap

Connect camera through SDK

File | Cameras Options Capture  Tools  Scripting

Rescan For Cameras

A5I Cameras

WO ASIOTF 1MC-Cool

Test Cameras
Test Camera 1 (Deep Sky)
Test Camera 2 (High Speed)

DirectShow Cameras

ASI178MC Camera (WO Design)

A

—ameras
ASI Camera (1)
ASI Camera (2)

Camera W2 simulator

Simulatar

8 Live Stack Object MName @

#® SharpCap - ZWO ASI071MC-Cool {via USB2) - C:\Documents and Settings\MAdministratoriDeskiop\SharpCap Captures

| ~
d = et Defa

| ~ | Capture Format and Area

dou.ﬁpace |RGBE24 ~|

Capture Area | 4944x3284 ~|

Binning [ ~|

Outt Foent

- | Camera Conbrols

e Clocres

N —

- v
frame Rate  [Masimum ~|
Flip Image | None ~|
Turbo USB -
b Seeed [ =
Hardware |0‘f o |

Binning

+ | Image Confrols

| 5 frames (247 dropped) in 0:02:16 ot 0.0 fps {currently at 0.0 Fps) (Cooler at 0%, Temp 20.7C, Target -10.0C)

Most of the control is in the Camera Control Panel

21
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Color space:

Color camera have four variant: RAW8/RAW16/RGB24/MONOS8, and
mono camera only have RAW8/RAW16. RAWS is 8bit original data, length of a
image buffer is width*height, width and height is the resolution of sensor,
RGB24 is generated by interpolation of RAWS8 data, its length is 3*width*height,
every pixel corresponds to three byte Red Green Blue, and cost more CPU
utilization, MONOS8 is converted from RGB24, so it cost the most CPU
utilization in these color spaces.

Binning:

“2” means merging 2x2 pixels to one, and so on.

~ | Capture Format and Area

ColourSpace | RAIWS v
Capture Area ¢344i3234 W
Binning '_'I "
Output Format
Prow OF vl

Thermal Controls provides the control of cooling

# | Thermal Controls

Cooler | Off ¥
Target 1 0 |
TEm pemtu LS ngencndo '|z ||||||| 1 B
Cooler Power %

[pmd] A=t LEadien) el 1
Senzor Temp

22
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4.2 FireCapture

FireCapture is more effective due to a wider variety of options it offers.

General setting of camera is in Image and Control panel

U8 FireCapture v2.5.00 BETA xoa D R = e

Image

Click more to show other controls

23
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For cooled camera, enable the check box in control “TargetTemp” to turn on
auto cooling, sensor temperature and cooler power is shown on title bar of
image display panel.

& 7Wo ASID?lMC{oull E:—OA 2 Cooler:Zl%l USB3.0

Control

4.3 capture settings

Gamma: 50 is the default linear output data. This is the recommended setting.
But you can use lower value to help focus when previewing. Always remember
to return it to “50” before starting capture! Otherwise onion ring may be there
after stacking and processing.

24
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Gain: The higher the value, the more noise there will be. But it is often needed
to be set high to achieve short exposures/faster frame-rates which can help to
freeze seeing. Remember that faster FPS will result in more frames to stack
which will dramatically reduce noise problems associated with High Gain.

Exposure: The shorter the value, the faster the fps achieved. Fps is usually
calculated like this: fps = 1000 + exposure time (in milliseconds, ms). For
example, 20ms provides 1000 + 20 = 50FPS.

But there are limits to USB bandwidth and the sensor’s capability. Usually
30-40 fps is a good choose for dim object like Saturn and you can achieve
higher fps when capturing bright objects like Jupiter and Mars, Venus.

Brightness or Offset: This is an offset value added to the output data to avoid
any data negative. You may need to turn it up for DSO imaging.

25
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4.4 Get the best performance of the camera.

1. Connect the camera to USB 3.0 port.

ASI USB 3.0 cameras can run at its fastest speed when connected to USB 3.0
port. USB 3.0 has 10X faster speed than USB 2.0. So please make sure your
camera is recognized as USB 3.0 device.

4% SharpCap — ZWO ASIO71NC—Cool (via USB2) — F:\Record
HEy BEXC ERO) 18 Toolshh Scripting  ERENCH)
cn HHERE(S) caouick Capture - S ILIAE o EE s B @Live Stack B

)

You can see if the camera is recognized as USB 3.0 device from the software
title. You may need to update the host USB Controller driver if it always shows
as USB 2.0, but actually you connect it to a USB 3.0 socket and through one
USB3.0 cable.

And for PointGrey's camera user who use ASI| camera, please make sure you
didn't select "install USBPro" when install FlyCapture, otherwise other USB3.0

cameras won't function on that port.

15 FlyCapture 2.7 Release 11 Setup _ O] =

Interface Driver Selection (
Flease selact drivers to install. ‘

[T Twill uss firewire cameras.
[ Irstal lPERL AN - BairtiErey, EFew e Sarrer s O er
F Isstal i HErREn FEntGEesy Fresvine Interfams Triven

[# Twill uss USB cameras.
[v Install PGRUSBCamM - Point Grey USE Camera Driver. Configure USBPra
| |+ Install USBFro - Foint Grey USE Interface Driver, |
By default the USBFro driver will be installed on interfaces with nothing currently connected as well

as interfaces with only Point Grey cameras connected. Click the "Configure USBPro” button to view
or change the interfaces that will have the USBPro driver installed.

Waming: When the USBPro driver is installed, non-PGR devices will not function on that

adapter.
[~ Twill uss GigE cameras.
[+ Irztall FERGIE = Faint (2ay GigE Flltan Drivar
Which Point Grey camera driver should T use? Back | Mext | Cancel

2. Adjust “USB Bandwidth” and “High Speed”.

26
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80% is the default value and would be very stable for most computers. This
control is called “USB Traffic” in DirectShow and FireCapture, “Turbo USB” in
SharpCap.

You can try to turn it up to 100% gradually to reach the max speed. No drop
frames and No bad frames, then it’s a good value.

Smaller resolution can run at the fastest speeds depending upon the exposure
time you set (within certain resolution limits — you can also lower the resolution
size if the image still fits in the screen window, and choose a faster fps by
reducing exposure time).

High Speed: the camera will use 10bit ADC output data if enable "High speed",
otherwise 12bit ADC is used. The read noise of 10bit ADC is much higher than
12bit ADC, so you should NERVER check it for astronomy imaging.

*ASI120 & ASI120S cameras still use 12bit ADC when you turn on “high
speed”

3. Use SSD hard driver

The capture speed depends on your hard driver, usually Mechanical hard drive
can only provide 50-70MB/s write speed, but our USB3.0 camera may need

300-400MB/s write speed, so SSD hard driver is the only choose.

And DO NOT use any USB extension cable or USB hub which will affect the
speed of fast image transfer. Please also turn off power save of USB controller
if you use a laptop.

@ Power Options ? X

Advanced seftings

and then choose settings that reflect how you want

\ i Select the power plan that you want to customize,
your computer to manage power.

High performance [Active] ~

Plugged in: 20 Minutes

+ Internet Explorer

# Desktop background settings

+ Wireless Adapter Settings

@ Sleep

= USB settings

| = USB selective suspend setting
On battery: Disabled
Plugged in: Disabled

+ Intel(R) Graphics Settings

T Dmnsenr b dbame amd lid
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5. DSO imaging software

5.1 Sequence Generator Pro(SGP)

Connects camera through ASCOM driver.

Target Data E quipment

Target List “

Selected:  Fargef ¥ E
° Target 1 o Running:  Mome Filter ‘wWheel: lm @
Diirectory: | H_ Browse... ] Focusger: |No Focuser \_r_| @ﬁ
File Mame: | %ft\3tn_%el %bi ¥su_Xfn | Telescope: | Mo Telescope v,| @
Stret:c") I [ - ] [ - ]

Cooling configure

& Sequence Generator Lite

Show Sequencer Chrl+it

Show Control Panel CirHE =3

Show Big Status Ctrl+E

Docking Modules
Tool Bar

Status Bar

! Control Panel

Camera | Fikers | Focus || Telescope | Plate Salve | Auta Guide | Other |
Connected to

ASI Camera (1} (7]

Camera Cooler Gain
Temperature: 26 0/NA (11%) 1w e

Codler. &) On (O OK '
I3 Axd:
Set terperature to |D :l C [ Set ] [ ]

chiangeiovar m o Settings and Specs

YWharm Up / Cool Down Angle: i
Cooldownto|0 2 |Cin10 & |m [ Go | | scalepie) 000 3|7 e

wamupto (20 2 Cin10 2 |m [ Go | | Piek: 0 2w o “1H

] Coal down when camera connects Feadout Maise: e

[] Cool down when the sequence starts
[ "warm up when sequence campletes [[] Use high speed download
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5.2 Astro Photography Tool(APT)

Connect camera through ASCOM driver

amera Chooser

Trace

Select the tupe of camera you have, then be sure to click the
Properties... button to configure the driver for your camera.

Properties. ..

Click the logo to learn mare o
about ASCOM. a set of
ztandards for inter-operation of

astronony software. Cancel

add

Cooling configure
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5.3 Nebulosity

Connect camera through ASCOM driver

[Mam Imace Display
-~ o
R
v
W

ASCOM Camera Chooser i E]

Trace
Coctro Cortrel IR
ASCOM Camers 1

Select the tpe of camera you have. then be sure to click the
Properties... button to configure the diver for your camera.
vk

3
Click the logo to leam more
about ASCOM, a set of

Advanced

|Duration s | 0.000

[ |i=
# Exposures 1 &

standards for inter-operation of
astronomy software

Zapture Series
Preview

Frame and Focus

Abart

Directary

B
i
a
o
b=
i
&
o
2 ol

M| Name | Seriest
1< > .

iCnnnecl:ing ko camera 0,0 Connecting

Connect camera through SDK
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Nebulosity v4.1
File Edit Batch Image Wiew Help
Main Image

Dizplay

ZWO AST

234

.Auto 64554 |

zom () (1) (+]

Capture Contral

[

Advanced

Gain 0% !
Offset

# Exposures | 1

|Duration || 1.000

10

43 4 4

Time lapse (s} | o

Capture Series

Preview

Frame and Focus

Fine Focus

Abort

[

Directory

< b3
170,158 = 1648.0

V| | Name | Seriest

Idle

Cooling configure
R Rt E

ﬁs_(ZhM: lsl-amera

Capture Contral

ASCOM Camera

W

lﬁ:— Adwvanced

Bin mode

(&) 1x1

Durakion s | 1,000

Oaxz # Exposures | 1 -

4

3 ) =
O3 Odxt Time lapse (=)
P i)
ble TEC [1g | =
. [ Capkure Series
[ close shutrer ! [ s
rEniE
’ Frame and Focus
[ DK ‘ I Cancel l I Fine Focus
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Mebulosity v4.1
File Edit Batch

Main Image

Wisa

Image

v Main Image

v Display Conkrol
v Capture Conkrol
[okes

History

[Macro processing

=xtra Camera Control

(e
TEC Regulation

won Oof 2

Set paint () [ g

| Ext. Filker Whesl

Facuser
Shutter Mini Capture
&1 open () Closed Pixel Staks
Reset wigw [ GLI

CCD: 25,3C (30,0%)

v+

Reset position

Zoom in ChrlH+=
Filter: 0f0 (Mone) Zoorm ouk Zhrl+-
Cverlay 3

5.4 TheSkyX

You cam connect ASI camera through ASCOM driver, it’s similar with other software, here we

introduce connect camera through our x2camera driver.

Install plug-in driver.

® x2camera ASI Driver 1.1.0.1 Setup

x2camera 451 Driver 1,1.0.1.,

campuker.

Click Install to start the installation,

8=

Welcome fo the x2camera ASI|
Driver 1.1.0.1 Setup Wizard

This wizard will quide vou through the installation of

It is recommended that vou close all other applications
befare skarting Setup, This will make it possible bo update
relevant syskem Files without having to reboot vour

Install

] [ Cancel
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Camera

Connect

and Iriver Inf

Current

Comment =

Aperture areal

Aperture

Camera setting, select a camera as imaging camera.
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Hardware and Driwer Informatior

Tewic Ztd

camera | IO ASTOTIM 1 (ID 0]

RAN1E

Gain

wa Profile hs. ..

Connect

Camera

W0 ASICamera

Cooling configure
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type  [RANLE

Gain ,

On

=6.00 C

&
-

Cancel

W (ID 1)

Tmect
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6. Auto Guider

ASI| cameras which have a Guider Control Port can be used in conjunction with
PHD or Maxim DL to guide your mount for long time exposure imaging.
The image below summarizes how the Guider Port defines.

e

‘ UP(+DEC) RIGHT(+RA)
DOWN(-DEC) COMMON
LEFT(-RA) NULL

The connecting cable is a 6P6C telephone-style directly connecting cable.

1 6 1 6
= 0
Guider Telescope
Port Mount
(I C—]
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6.1 Guider with PHD Guiding

1. Open PHD and click the Camera button. Select “ZWO ASI Camera” in
"Camera" combo box, click "connect", and select camera if more than one ASI
cameras are plugged in, click "OK"

Equipment profile ;fﬂz‘ﬂ’ﬂi&% __‘_1 Manage Profiles vJ
Select your equipment below and click Connect all ko conneck, or
click Disconnect &ll bo disconnect. You can also conneck ar .
disconnect individual equipment items by clicking the button next |[Camer
to the ikem,

Camora |EWO ASI Camera j !ﬁ e

Select camera

Az Mounk j !
More Equipment ... i

Conneck All i Disconnect &ll !

=

Connecting ko Camera ... | | | END cal 2

2. Select " On-camera " in "Mount" combo box.
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Connect Equipment L x|
Equipment prafile I}Emiﬁ% j Manage Profiles vJ

Select wour equipment below and click Connect &ll to connect, or
click Disconnect Al bo disconnect. You can also connect ar
disconneck individual equipment ikems by clicking the butkon next

ko the item.
e W0 051 Camera i
Mok Or-camers = K
Az Mounk 2 X s Zonnesk
it daF

More Equiprnenk . .. |

Coanmeck &l | Disconnect Al | Close I

3. Click the refresh button to get image.

ﬁ@ |_fI m "J @ (T Dialu:ugl

4. Now can see the star in the image.
[dpp2 Guiding 2.5.0 - BRIEE

=101x]

File Tools Miew Darks Bookmarks Help
B o

‘.I.‘\Io star selected ‘

‘Camera Mounk F‘Nocal 4

5. Choose a star and Click the guider button.
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[APHD Guiding 1.14.0 - wwr. starklabs. com (Log active)
File Mount Tosls Help  Domatel

= 10] x|

Tale Darkl Cam Dialngl

= = Begi ding (FHD)
In=3197 SNR=19, 7 [esin euiding CHD)|

|—|Camera ‘Scope |No cal

6. PHD is calibrating now.

1’]|]] Guiding 1.14.0 — www.starklabs com (Log acti
File Mount Tools Help Tonatel

|0.5 e YI ._J— % Take Darkl Cam Dialogl

=10 ]

M calibration: 2 |de=-2.5 dy=0.4 dist=2.6 (25.0) | [Camera |Scope [No cal

7. PHD start guiding after calibrating.
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FHD Guiding 1.14.0 - stark—labs. com (Log _ _Iﬂlil
File Mount | Tools Help Donatel
Manual Guide

Eraze llark Frame

Auto-zelect Star
Enter calibration data
Flip calibration data

e
Eullszeye
Fine Grid
Coarze Grid

v Enable Logzing At-L
Enable Star Image logging

Enable Serwer

Enable Debug logzing
Enable Graph

Enable Star profile

Enable manmal lock position

| i Take Darkl Cam Dlalogl

ERA and Dec overlayiN dur=6589. 8 dist=-1.353 |_WCamera |Scope |Ca1

8. Enable Graph to see the guiding result.

stark—labs. com (Log
File Mount | Tools Help Donatel
Manual Guide
Eraze Darl Frame
Auto-zelect Star
Enter calibration data
Flip calibration data

Ho owerlay

Eullszeye

Fine Grid

Coarze Grid
® RihfTlec

v Enable Logzing
Enable Star Imagze logging
Enable Server

Enable Debuz logzing

Enable Star pgflle

Enable manual lock position

Take Darkl Cam Dlalogl

[Enable / disabl... [N dur=187.1 dist=—0.41 | camera [Scope  [cal
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6.2 Auto Guider with Maxim_DL

1. Select Camera from the toolbar of MaxIM_DL

%' BaxIm DL Pro 5

= Rl= Edit Wiew Analyze Process  Filter  Color  Plug-in Wi
oo mEflog @] S
L)

Toggle Camera Control (Ctrlt#)

2. Click “setup camera” from the Camera2

Exposze | Guide Setup I
—Camera 1—————— Camera @ —————————
Conmect |
Setup Cameral Coolerl Setup Camera Coolerl
L .
[FimmLator [ascom | Discomect
e e o Coolers———
ptions I 1 ptions I
[ Chip [ I WEE
Setup Filterl Made Setup FilterI
Warm Up |
INo Filters IHo Filters
Less << |
Camera 1 Information Camera 2 Information
Mo Camera Mo Camera
e — 2N

3. Camera Model select “ASCOM” and click “Advanced”. You can choose
“video” if connecting through the WDM driver.
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» ' Camera Control

Equsel Guide Setup I

s =l ——

Setup ASCON

2l

Commect ||
' 2ix

opyright 7 2009-2012 Diffraction Limited

SCOM Plug-in Yersion 5.22
C
Suppart: Wi, CYaN0gEen. com

Camera Model

IASEDM 'l
in. Exposure [g]

[D,DD‘I VI

ok |
Cancel |

and
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4. Select "ASI Camera(1)" or "ASI Camera(2)" from the popup dialog and click
"Properties”. Click “Ok” after setting a reasonable gain value.

Setup ASCOM

COM Plug4n Version 5.11
ight © 2005-2011 Diffraction Limited

 WWW CYanogen .com

Camera Model
|Ascom ~l
Min. Exposure (g} i
- r i
001 ASICamera Setup V6.0.2.16 l = |
ASCOM Camera Chma.? — | = IE N Connected Cameras
Trace ¥ z ﬂ |ZW0 ASIE5MC ~| viaUse2
Select the type of camera you have, then be sure to click the mer = Bayer Pattern: RGGE [~ MonoBin
Properties... button to configure the driver for your camera. Cal
ey Image Type |RAW1E =
[AS] Camera (1) ] @ Properies_}
N —Camera Setting
Click the logo to learn more 0K | { 200
about ASCOM, a set of Gain J
standards fer inter-operation of Cancel | I e O T T '
astronomy software. {
Offset J 1
|usa Umt =] | 80
Flease turn down "USE Traffic” if no image get

— Pre Defined Settings

Ihighest dynamic rang vl Set

ik

5. Connect now

! Camera Control
Bxpose | Guide  Setup |

—Camera 1- —Camera 2

Setup Camera| Cocler |

3] ooter |
|Simulator | | Jascom .

Options | _ Dual Options
l_' Gh-i? .::'- = T =
~ Mode | | Setup Filter
IHQ Filters I lﬂpy{l ters
Camera 1 Infomafion | Camera 2 Informaian
MoCamera MElEe
= ...
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6. Shift to the Guide page and Click “start” to expose one image.

7l Camera Control

21

Expose Guide ISetup |
Seconds Filter

Scope {* Exposze

lﬁ :ﬂ INO Filters

7]

== [ Calibrat

¥ Euto Scope Dec
[~ Pier Fl:

[T Auto Pier Fl
¥ Watch Star

€ Camera 1
{* Camera 2

Start |

Guide Star— " Track Stop |
H ID-D =1 iU-U = | [Camera Idle
—hggressiveness —

1 ]| el e ]

Less <2 |

Settings | Move | Alarms |
Camera 1 Information Camera 2 Information
Camera |dle Camera ldla
Cooler iz off Mo cooler contral
Senszor Temp 26.8
ETaTa b

7. Choose a bright start and click it to be a “Guide Star”

Expose Guide ISetup I
Seconds  Filter Seope

i

ft =] [wo Filters =]

{* Expose Start |

(" Calibrat

Track Siop |

¥ huto Scope D Fuide Star H
[™ Pier F1: x 3o jypgl—:;"lcmn T

[T Aute Pier FI

[ Wateh Star ’rﬂggesslvaness

e ZYIS 3‘

|
Grash | Option: B

{7 Camera 1

e Sattings | Mows |

Mams | Less < |

Camera 1 Information
Camera |dle

Cooler iz off

Camera 2 [nformation
Camera |die

Mo cooler contral
Sengor Temp 2725

| to zoom, CTRL or SHIFT for more options,

IlDD% ESID 6312 I

1280x960

8. Click “Setting” to make sure that Autoguider Output is “Guider Relays". Then
MaxIm_DL will use the ST4 port on the camera to guide. Or choose “ASCOM”
driver to connect “ASI Camera ST4 telescope driver” if you connect camera
through WDM driver.
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- ; 2
# 1 Camera Control | SaidersSel it k 21

Settings | Advanced I

Expose Guide |Setup I

Seconds Filter & Awizs———————— ~Guider Enables zuider Ou 0E |
I1 ﬁ INO Filters LI Cal. Backlast W ¥ fxis ( Control
. IT E Ig_z E ¥ +1 Dutpu: Guider Relaysjid Cancel |
¥ fmto Soope Dea. Guide Star | ¥ -¥ Outpu il
[~ Pier FL: ¥ fa19.0 = ¥ oY Axis——————— : LI
IS oo b vl - g Tl Backlast WIY_”‘:‘Y‘SD [eomi =] St |
¥ Watch Star BRI I—Ir 3 IU E v ey Serial Defaults
I E | - ¥ T Outpu |
= [nove
Camera 1
hnti-Stict | [ B T
{¢ Camera 2 s | e i R Star —Exposwre Settings ——————————————
= T M al Calibration————————————— Binnin
amera 11l ¥ Speed T Speed Anzle I?
Camera |dle e N e [Fez.5 A . EI
- sl b = Lef: Top Width  Height
Cocler is off V¥ hutomatically Apply Spin Controel C = = fizso= pen =
Display Scaling Readout Mode Speed
v = Foan | || | FE—|

ani

9. select “Calibrate” and click Start.
2l

Expose Guide |Setup I

Seconds Filter Scope ) Erpone @
= T o H & caibra

i {C Track Stop

¥ Auto Seope Dae, [uide Star rac |
[~ Fier FL: b ETTR = [ TR |

[T Buto Pier F1

Camera Idle
Azgressiveness
¥ fatch Star
4 Ig 3 " IS 3 Graph | Dption:LI
" Camera 1
T ianere Settingsl Move | Alarms | Less <% |
Camera 1 Information Camera 2 Information
Camera Idle Camera Idle
Cooler is off Mo cooler control

Senzor Temp 27.5

Il

10.There is a cross red line when calibrate successful. Select “Track” and click
“Start” to start to guide.

amera Control ﬂil

Expose Guide |Setup I

Seconds Filter Scope  Ex
Foze tart
o3 = [we Filters =B He b abt |
¥ huto Seope Dae [Guide Star Sl _gtar;]s- gu;ch
: 124 -] ghig
[™ Fier FL: fjpEe = r [Ta4 = | [Camera Idle
[T #uto Pier Fl K Foz: 321, YFoz: T3B
¥ Hatch Star —hggressiwvenazs — (& Fos: 325, YFos: T42
x I‘3 j T Ig j Graph | Dptionzll
" Camera 1
(% Canora 2 Settingsl Move | Alarms | Lezs << |
Carnera 1 Information Cannera 2 Information
Camera Idle Camera |dle
% Poz 317, vPox 738
Cooler is off * Pos: 341, vPos: 745

» Pos: 320, YPox 743
* Pos: 321, YPos: 736
» Pos: 325, YPoz 742

Ma cooler cantraol

s e e e
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11. Click “Graph” to show the guiding result.

il x

Fxpose Guide |Setup I
Seconds Filter Scope " Expose Biaet |
IU.ED ﬁ INo Filters LI IU ﬁ " Calibrat —

* Track Stop |

2|

¥ futo Scope Deg Guide Star
[~ Fier Fl: Y20 4 v |40 = ‘ Downloading image
|” Auto Pier F1 % Err: 0.00, Y Err: 0.0

Aggresziveness X Err: 0.34, ¥ Err: 0.¢
[¥ Hatch Star r - £

HI = F o)) oation B
€ Canera 1 ———

o Canera ? Settings | Mowe | Alarms | Less <4 |
Camera 1 Information Camera 2 Information
Camera Idle Dawnloading image
A Em 092, % Em 012
Cooler is off P Em 015, Em 0.2

A B 067, % Em: 0.31
< Em: 0,29, Em 0.54
< Em: 0,71, % Em: -0.50
< Em: 0.07,% Em: -0.02
A Erm 0.00.% Em: 0.07

S R R e

. | L x
=] 120 150 180 210 240
ﬁ|>< Peak 3.40 RM5 0855 * Peak 413 RMS 0.821
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