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Introduction

This document describes taking a Windows laptop, installing and setting up various drivers and
applications to get an imaging rig up and running. The intent is to help new imagers with the
sometimesdaunting task of getting so many pieces of software and hardware talking to each other, and
then gathering data with it. And to perhaps serve as a place to look back for notes if something in it
proves useful.

| recently bought a new laptop te@place the one | used previously for imaging. The club also recently
had some tech talks to answer questions about imaging. Attending those tech talks I could tell a lot of
new imagers were having some difficulties getting their equipment all set uf,4bepes focused, etc.

That prompted me to write this document. | took the opportunity (since | now had an unused laptop) to
reset the OS on my old imaging machine (which removes all software and drivers). | then set it up to
image from scratch, docunrmiing my progress (mainly taking a bunch of screenshots).

This is specific to the equipment and software | use, with some small exceptions. | chose to use NINA as
the sequencer here because it is free, and simpler to use than Sequence Generator Pryaget {the

two that | have or currently use). NINA is better suited to someone just starting out but was not

available when | started imaging (or at least | was not aware of it if it was available).

| also started out using PlateSolve2 for plate solvinghave recently switched to ASTAP. ASTAP is
easier to set up and has been working well for me so far. So ASTAP is the plate solver included.

At any rate, | hope this document will help even if the equipment you have is not exactly what | have.
Just usehe parts that apply to you.

The hardware used:

1 Mount: SkyWatcher EQRB Pro

1 Imaging camera: ZWO ASI1600NAYD

1 Imaging scope
o0 90mmStellarvue refractor used for photalemonstrating bacocus
o Canon 200mm camera lens farage capture

Guidce camera: ZWO AR20MM-S

Guide scope: ZWO 30mm f/aini guide scope

Filter wheel: ZWO-8lot EFW

Laptop: Windows 10 OS
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The software used:

1 ASCOM platform
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ASCOM mount driver: EQMOD EQASCOM
Planetarium: Cartes du Ciel (CdC)

Guiding: PHD2

Sequencer: NINA

ZWO nativedrivers

ZWO ASCOM drivers

Platesolving: ASTAP

9 Data Capture: SharpCap

=A =4 =4 4 -8 - 4

Keep in mind web page links, links shown on various screenshots, etc. may change between the writing
of this document and when it is read. | hope you find this useful. Let us getdstarte
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Control the Mount

First,let usget thecomputertalking to the mount.In this section, we will download and instihiée
'{/ ha L} I 0F2N)¥I 9 v adndbQresuCiel{ Thénave WIN#@H Wddget them
working together.

Download the ASCORM&atform
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This is a Windowspecific framework tht provides common APIs that astronomwgndors carbuild
their softwareto. It makes it easier to get prodiscfrom various manufacturers communicating with
each other. If yoare using a Linux or MacOS based machine, ASCOM does not apply to you.

The ASCOM platform can be downloaded from here:

https://www.ascomstandards.org

Thedownload link i©n the right side of the home page:
Home About Downloads Support Standards Developers Community FAQS

jiative
ASCOM Platform 6.5

v an hour long each. We gave serious
e end if you are seriously interested in
my software forward, we hope you'll ' Download

to all of this, we suggest you watch the
Platform 6.5 Release Notes
Platform 6.5 Help (online)

S‘QO'Mr lpaca : Required for all drivers (see
- = notes for Windows 7). This will
1 install the Platform on a new
( nStratlon PC, and it will also upgrade
earlier installations of Platform
m July 8,2020 versions 4, 5, and 6.

1 & Telescope
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Install the ASCOM Platform

w dzASCOMPlatform65.eed I £t A01 (KS befusiles pageliffiodesit:2 y

Bl ~scom platform 6.5

Collecting informatiol

Installing

© 0 O ©

Finalizing installation

:‘ ASCOM Platform 6.5 Pre-Requisites

Preparing installation

pes

Your system lacks the following pre-requisites required
to install ASCOM Platform 6.5:

Visual C++ Runtime for Visual Studio 2019 14.24.28127
Visual C++ Runtime for Visual Studio 2019 14.24.28127

This installer will install required Visual C++ runtimes for you!

\

[@=tN
A
(0p))
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Then click the Install button on the setup page:

Bl AsCOM Platform 6.5

Welcome to ASCOMPlatform6.5 Setup

(<) Collecting informatio

ASCOM Platform Installer

o Preparing installation

=-| ASCOM Platform Options
'=3-| Install Diagnostics shortcut on desktop
‘- =~ Install Profile Explorer shortcut on desktop
' _x -| Display user guide when installation is complete
% ~| Out of date hubs replaced by Device Hub
+~_x -| Dome Control Hub
“ % +| Hub

o Installing

(9] Finalizing installation

ease use the new Device Hub instead of the Platform 5 hu

Click Install to continue Vﬁ'\cel to leave the installer...

\

Once the install completes, click the Finish button:

BB ~scOM Platform 6.5 — X

ASCOM Platform 6.5 Setup Complete

o Collecting informatio
9 Preparing installation
ASCOM Platform 6.5 has been installed successfully.
o Installing

Q Finalizing installation

Congratulations, ASCOM Platform 6 installed successfully!

Please review the "Introduction” section of the Help file in
Start Menu / ASCOM Platform 6 for changes in this release.

If you experience issues after installing this release please run the
Diagnostics Tool in ASCOM Platform 6 / Tools and report them on

the ASCOM Talk Groups.Io forum.

Best wishes, The ASCOM Platform Team.
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other software. Thisis primarily for SkyWatcher and Orion mounts. It also appears to support some

Avalon and Vixen mountslhe list of supported mounts is here:

http://eq -mod.sourceforge.net/reqindex.html

SkyVatcher(and most other mount manufacturers) provide standard ASCOM drivers. t¢loyoat
want to use EQASCOM or dot have a supported mount, lodkr a standard ASCOM driver for your
mount and use it instead.

EQASCOM can be downloaded from this page:

http://eq -mod.sourceforge.net/eqaindex.html

Click the downloasllink:

THE EQMOD PROJECT

Home EQMOD@groups.io Wiki Downloads

roject consists of a suite of open source applications that can provid&an altern
to the hand controller on supported German Equatorial Mounts.

L LT A G T i |I

That willredirectyou to another page Click the Sourceforge link on that one:

Downloads

» The latest Public Release of EQMOD Software can be found on Sourceforge

o Later Development Releases of EQMOD software can be - a(ned via EQMOD@gr
approval. Development may be untested, unstable and ocumented so are not re
the EQMOD Yahoo group members.
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On the Sourceforge page, click the EQASCOM folder link:

Summary Files Reviews Support Wiki Tickets = News Discussion
Download Latest Version

Home
Name & Modified ¥ Size $ Download
[ ASCOMPAD 2019-05-02
[DEQASCOM () 2018-05-14
CJPECPrep 2016-11-03 22 [
(O EQDIMMER 2014-05-15 10

On the next page,atice the big green download button is WRONG. It has been incorrectly set to
download ASCOMPAD instead of EQASCOM. Uksdkeversion link below the green button instead

/ Files

EQMOD

Status: Alpha Brought to you by: .

NOT THIS
Summary Files Reviews Support Viki Tickets News Discussion Code
Download Latest Version
% ‘
Home /EQASCOM
Name @ Modified $ Size & Downloads / Week &
3 Parent folder
. This (O)

EQASCOM_V200q_Setup.exe 2 Jf 2.5MB

“ S - 344
EQASCOM_V200k_Setup.exe 2017-10-08 2.5MB 12 @
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Install EQASCOM

w dzZFQABCOM_V200q_Setup@@  / f AlDffon dnkh& WdicBnke(dialog:

28 Setup - EQMOD EQASCOM Telescope Driver — X

Welcome to the EQMOD
EQASCOM Telescope Driver Setup
Wizard

This will install EQMOD EQASCOM Telescope Driver 2.00q on
your computer.

It is recommended that you close all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

\\ ‘
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Select additional options and click the Next button:

i

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing EQMOD
EQASCOM Telescope Driver, then click Next.

[ ]Install the Source files
[ ] Install two instances of EQASCOM
Install sample scripts

< Back Cancel

Click the Install button:

i

Ready to Install

Setup is now ready to begin installing EQMOD EQASCOM Telescope Driver on
your computer.

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

Additional tasks:
Install sample scripts

< Back Install Cancel
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When the install is complete, click the Finish button:

B8 Setup - EQMOD EQASCOM Telescope Driver —

Completing the EQMOD EQASCOM
Telescope Driver Setup Wizard

Setup has finished installing EQMOD EQASCOM Telescope
Driver on your computer. The application may be launched by
selecting the installed icons.

Click Finish to exit Setup.

View releasenotes.txt
View EQMOD_Doc.pdf

N\

4

Read the pdf that opens. It has a lot of useful information about EQASCOM.
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Download Cartes du Ciel

CdCcan be found here:

https://www.ap-i.net/skychart/en/download

Click the Windows 64bit setup link:

Download

Software

Skychart 4.2.1

&/ Windows 32bit setup 37- The Skychart software version 4.2.1 with basic catalog data,

& Windows 32bit zip 56 documentation and translation.

% Windows 64bit setup\;_—m?——J

& Windows 64bit zip Nov  Take a look at the installation procedure for your platform, specifically
&/ Mac OS X x86_64 24 if you want to upgrade from Windows 32bit version to the 64bit

@ Linux Deb 32bit 2019 version.

W Linux Deb 64bit

@/ Linux RPM 32bit On Linux you must also install the required package %/ libpasastro
@ Linux RPM 64bit

&/ Linux TAR 32bit Also upgrade the catalog below to take advantage of the new

@ Linux TAR 64bit versions.

%/ RPi ARM Deb 32bit
%/ RPi ARM Deb 64bit
%/ RPi ARM TAR 32bit
%/ RPi ARM TAR 64bit
%/ FreeBSD 64bit

%/ Source code

& Sourceforge
&/ Fosshub

My mount is an EQR Pro that is about 2 years old. dantrol it with a laptop, without connecting the
hand controller, | need a special cableplugs into a USB port on the laptop, provides a-tés&erial
interface, thenprovides the serial communications to my mount through an RJ45 jack. | got my cable
from Shoestring Astronomy:

http://www.store.shoestringastronomy.com/products eq.htm

For my mount, | needed the SB2EQBable. Your mount may be different than mine. Orion mounts

may havea DB9 serial connector for example. And | believe SkyWatcher mounts newer than mine even
have the USHEo-serial functionality buikin to the mount. They will have a USB connector on themhou

head and should just need a simple USB cable from the laptop to the mount. Do some research to see if
you need a special adapter cable, and if so, exactly which one.
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Install CdC

w dzgkycHart4.2.1-4073windowsx64.ex& @lick the Next button on thWelcone dialog:

Welcome to the Cartes du Ciel
Setup Wizard

This will install Cartes du Ciel V4.2.1 on your computer.

It is recommended that you close all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.
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Click the Next button on the Information dialog:

i

Information
Please read the following important information before continuing.

When you are ready to continue with Setup, click Next.

Skychart / Cartes du Ciel
Version 4.2.1

If your are upgrading, be sure to install in the directory where you already install
Skychart.
If you want to reinstall to a new location you must uninstall the old version first.

To avoid to reboot your computer please close the Skychart Clock Icon now if it is
running in the task bar.

Copyright (C) 2019 Patrick Chevalley

http://ap-i.net/skychart &
http://skychart.sourceforge.net )

Thir meanramn e fran cafharmeas timan cmn eadickeibadba i e A fA

Change the installation folder if you like and click the Next button

Cancel

%

Select Destination Location
Where should Cartes du Ciel be installed?

Setup will install Cartes du Ciel into the following folder.

To continue, click Next. If you would like to select a different folder, click Browse.

\\‘

At least 123.5 MB of free disk space is required.

|C:\Program Files\Ciel Browse...

Cancel
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Choose your Start Menu options and click the Next button:

4

Select Start Menu Folder
Where should Setup place the program's shortcuts?

[ | Setup will create the program's shortcuts in the following Start Menu folder.

To continue, click Next. If you would like to select a different folder, click Browse.

|Cartes du Ciel Browse...

Y

[ ]Don't create a Start Menu folder \\
-

Choose additional options and click the Nbytton:

< Back Cancel

i

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Cartes du
Ciel, then click Next.

Additional icons:

Create a desktop icon

[ ] Create a Quick Launch icon

[ ] Launch Skychart Clock automatically on Windows startup

< Back Cancel
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Click the Install button after all the option dialogs are done:

i

Ready to Install
Setup is now ready to begin installing Cartes du Ciel on your computer.

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:\Program Files\Ciel

Start Menu folder:
Cartes du Ciel

Additional tasks:

Additional icons:
Create a desktop icon

N\

< Back Install Cancel

Once the install completes, click the Finish button:

Completing the Cartes du Ciel
Setup Wizard

Setup has finished installing Cartes du Ciel on your computer.
The application may be launched by selecting the installed
icons.

Click Finish to exit Setup.

J
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Findthe COMPort forMount Control

We need to figure out what COM posill be assigned to the mount whexonnected.

Before connecting the mount to the computer, préBs A yRyesLanddhold the Windows keiien the

X key.
{ St SO
{ St SO

W5 SPAOS
yet have a Ports sectign

W/ 2YLizGi SNJ al yIF 3SYSyiQ FNRY
a | xpand@s NIWTiR: iy hiif #08 hate&iF dntry Ifoy tRdo Sot

0KS f

rAaldo

‘ & Computer Management - U x ‘
File Action View Help
e 7 oo
& Computer Management (Local)|| v ™ Blade Actions
P 9
) ioi |
i System Tools i.] Audlo‘mputsand outputs i — -
(D Task Scheduler 3 Batteries
{2 Event Viewer £ Bluetooth More Actions |
| Shared Folders ® cameras
&% Local Users and Groups a Computer
ifiﬂ Performance == Disk drives
% Device Manager T 4 0@ Display adapters

v 3 Storage
& Disk Management
=4 Services and Applications

i Firmware

) Human Interface Devices

*® |DE ATA/ATAPI controllers

) Imaging devices

= Keyboards

ﬂ Mice and other pointing devices
[ Monitors

I Network adapters

== Network Infrastructure Devices _,
! Portable Devices \J—)
M Print queues

n Processors

B9 Security devices

[E Sensors

H Ssoftware devices

| Sound, video and game controllers
G Storage controllers

i3 System devices

i Universal Serial Bus controllers

I don't yet show ports. J
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I runmy mount through a USB hub. So first, | plug in the hub (while the computer management window
is open).

| nowseeaPorts section and Port(COM4)under it (you may need to expdrthe Ports section)

& Computer Management - O X
File Action View Help
o= & 4 cS
;{‘ Computer Management (Local) || v ;.'! Blade ~ | Actions
v il | Audio
I} System Tools > I Audio inputs and outputs P — -
> @ Task Scheduler » 3 Batteries
> Event Viewer > €3 Bluetooth More Actions ’
> 3 Shared Folders > @ Cameras
» ¥ Local Users and Groups > O Computer
> @ Performance > ma Disk drives

"' Device Manager 3§ Display adapters
v tj Storage E Firmware

w Disk Management > & Human Interface Devices
*® |DE ATA/ATAPI controllers
_T;_ Imaging devices
== Keyboards
ﬂ Mice and other pointing devices
[ Monitors
? Network adapters
== Network Infrastructure Devices
! Portable Devices
@ Ports (COM & LPT)

ff USB Serial Device (COM4) —

M Print queues
u Processors
B9 security devices
[3 Sensors
B Software devices
iy Sound, video and game controllers
ﬁ'l Storage controllers v

> flg Services and Applications

L R .

<

v v v W

v

v

v
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Finally, plug in the EQDIR catitethe computer, not the mount)l now show a hew PofCOMS3)
;&' Computer Management - O X |
File Action View Help |

o= 1T HE

A Computer Management (Local) 9 Bluetooth *~ | Actions
v U‘u! System Tools @ Cameras Device Manager -
() Task Scheduler a Computer
2] Event Viewer w= Disk drives More Actions
22| Shared Folders 5§ Display adapters
¥ Local Users and Groups i Firmware
(®) performance % Human Interface Devices
& Device Manager “® |DE ATA/ATAPI controllers
v 23 Storage _T;' Imaging devices
= Disk Management — Keyboards
ij Services and Applications 0 Mice and other pointing devices
[ Monitors

I? Network adapters
== Network Infrastructure Devices
g Portable Devices
v @ Ports (COM & LPT)
f§l USB Serial Device (COM4)
#§fl USB Serial Port (COM3) \!_J
™ Print queues
n Processors
B9 security devices
[ Sensors
B software devices
i} Sound, video and game controllers
S Storage controllers
Em System devices
§ Universal Serial Bus controllers v

Note if you have a newer mount that does not require an adapter cable, you may need to plug the USB
cable into both the computeand the mount, and may need to power the mount as well.

Makea note of the COM portthat appears when you connect the mounYouwwill need it later. Power
down the mount, unplug the mour(tontroller)cable.Closethe computer management window.
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Configure CdC

hLlSy [/ R/ @ t NBaa (GKS 2AyR2¢64a 1S@ FyR (&L W I NlLSa
You will see an information dialog (only the first ti@dC i®pened) Click the Next button:

g nformation — [

Program information, Version 4.2.1 4073-ee8141c3

Version 4.2.1, release Notes

New functions:
- Add telescope handpad for ASCOM and INDI

- Change Neighbour button to obey Object list setting, increase search radius to show at least 10 objects
- Add object to the Observing list from the Object list

- The old Encoder driver can be installed from: https://github.com/pchev/alpaca_encoder/releases

Bug fix:
- Planet in line mode must be really transparent

- Fix "Show Mark" option for comet and asteroid simulation
- Fix launching Edge browser

- Show a dlear error message when trying to run on 8 or 16 bit display
- Fix disconnection from Alpaca telescope

Version 4.2, release Notes
New functions:

- New default interface with only two button bar. ,
- New icon for the buttons, better suited for night vision filters. Use larger image for big buttons and hn»resolution

screen. ! v
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On the Observatory dialog, sep your location Give this location aame,then set thelatitude,
longtude, andtime zone Qickthe Savebutton (so save the named locatigrihenthe Apply button:

YhcamnmatArg
nservatorv
Jpservatory

Observatory Horizon

Nerme=_ (Home Observatory database
Favorite Home v Save Delete
Latityy Longitude / Altitude
Degre®®s, minutes, seconds Degrees, minutes, seconds Meters

36 00 |0.0 N v (1179 00 |[0.0 w 0

Time zone _// -;/

Country timezone United States - North Carolina v

America/New York (Eastern (most areas)) v

< >
Map Internet Iocaliza‘/

¥4
Help OK Apply Cancel
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Under theSetup menu,selectDate/Time:
e
Setup View Chart Telescope Wir
Toolbar editor...

Manage tool box script...

o General...

©  Date / time... \;-_)
| ® Observatory...

B4  Chart, coordinates...

On theDate/Timedialog that pops up, chedlse SystemTime, andAuto-refresh every60 seconds
(change the value if you want).

. Date / time

Time Simulation Animation

»

Use system time (UT)

| [] Auto-refresh every 60 Seconds
Y M D
Date 2020 —ER B
AD BC

H M S
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Clickthe Apply button, thenthe OKbutton:

Help oK Apply Cancel

Close CdCdickthe Yeshutton to saveyour settings.
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Configure EQASCOM

{ SG @2 dzNJ Y 2 dzypésitidn and énigegje thelclatah& QHome position is with the
counterweight bar down, and thecope pointed to théNorth Celestial Pole (NGPpgrallel to the RA
axis

Connectthe USBadapterto your computer andmount. Power up the mount.

Clickthe Windowd o dzi G2y (2 0 NX yHEhd itieBQNaDSectivriiand chtki o &xSayiddzQ
it. Click{ St dzLd 9bv ! {L/ &SR A SPS W{ S dzLJ iklude 2ihstaaces A & T2 NJ A\
EQASCONhot covered here).

On the dialog, set the latde andlongtude to match CdC.

Click the binoculars button. That is supposed to find your mount. It has never worked for me. If it does
not work for you, manually choose the COM port below the binoculars button. Set Baud to RI66£)

9600 baud is what | needff my mount. If you have a newer EQ&hat includes the US&rial adapter

in the mount heador another mount altogether)you may be able to use a higher baud rate. Set the
timeout to 1000, and retry to 2.
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{ St S Qnlow AukoMeridianF A LIQboX FS& thédame of your site and save that if you want.

E. ASCOM Setup
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Set the Epoch to J2000.

Click OK at the bottom of the dialog when you are done setting options. Remember to use the COM
port for YOUR mount. It might not be COM3.

ASCOM Setup X

Eq Mﬂn To save site
Site T rriaticr

b ount Qptions

EQMOD Part [l.urjil Al - - EEI
Timeout Longitude: - -EEI
wEh, ration [ GF'E;:

Rt

Baud

When done

CKA& ¢ & GIKAIpRdZA R WUK2 0 Q I LILINEsbedific tolimy maudThé BQMBAD dzLJ
projecthas a lot of features. Thehave also puseveral videos on YouTube thatly be useful to learn
about them and for troubleshooting issues that might come Wpose uleos can be found here

https://www.youtube.com/playlist?list=PLBB117AES85EB6BF04
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Connect CdC to EQASCOM

Start CdC. Click tl@®nnectTelescope button in the toolbar

& Cartes du Ciel - Chart_1
File Edit Setup View Chart Telescope Window Update Help

mEEQ Jo <@ >[1_]i [Hour Jrims 0 ae g
. o K . . : K )

19h48m41s (EDT) “|" " Pegasus
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Clickelect in the next dialog (malsurethe ASCOM talat the topis active)

# ASCOM telescope int.. — Ll

ASCOM Local ASCOM Alpaca

Driver Selection

‘-.___-‘-.

Select

Configure

Refresh rate 1000~ About

Advanced setting

Observatory
Latitude Longitude Altitude
+36°00000" | -79°00°00" | [0.0
Set to telescope Get from telescope
Set Time
RA DEC
[] Az ALT
Abort Slew Sidereal x Dl
Park Tracking A
s G
Ov v

Connect . Disconnect Hide

Help
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TheASCOM chooser pops:up

/¢ ASCOM Telescope Chooser

Trace Alpaca

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

e
I,-".\/. Click the logo to learn more
« ) about ASCOM, a set of
ASCOM standards for inter-operation of
astronomy software. Cancel

{ St SOG W9vah5 int{e drbpalowh (Bovthe Bky\Watcher EQB Pro) The first timeyou
choose a mountyou get a prompt taonfigure the driver. Clickhe Propertiesbutton:

2 ASCOM Telescane Chanser
1. Driver Setup

You must check driver configuration before first time use, please click the Properties... button.
Select the typ The OK button will remain greyed out until this is done.
Properties... button to configure the dnver for your telescope. )

Trace Alpa

EQMOD ASCOM HEQ5/6 ™ Properties...
I,-".\/. Click the logo to learn more
« ) about ASCOM, a set of
ASCOM standards for inter-operation of
astronomy software. Cancel

The EQASCOM setup dialog opens again. It should already be configured. lbst@kdlutton at the
bottom as you did beforéo close it
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Clickthe OKbutton on the chooser:

/¢ ASCOM Telescope Chooser

Trace Alpaca

Select the type of telescope you have, then be sure fo click the
Properties... button to configure the driver for your telescope.

EQMOD ASCOM HEQ5/6 hd Properties. ..

Click the logo to learn ¢ 0K
about ASCOM . a set of ™ e
standards for inter-operation of

astronomy software. Cancel

Clickthe Connectbutton on the dialog:

i ASCOM telescope int.. — ]

ASCOM Local ASCOM Alpaca

Driver Selection

EQMOD.Telescope See
Configure
Refresh rate About
Advanced setting
Observatory
Latitude Longitude Altitude
+36°0000" | -79°00000" | |0.0
Set to telescope Get from telescope
Set Time
RA DEC
(] Az ALT
Abort Slew Sidereal x
Park Tracking A
e ' >
/ v |V
v
-
Connect . Disconnect Hide
Help
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If everything goes welCdC should connect to EQASCOW EQASCOMindow should open. You
shouldnow seetwo windowslike this:

# ASCOM telescope int... —

ASCOM Local ASCOM Alpaca

Driver Selection

EQMOD.Telescope

Refresh rate 1000 About

Advanced setting

Observatory

Latitude Longitude Altitude
+36°00'00" | |-79°00'00" \m

Set to telescope Get from telescope

Set Time / ./

— —

RA | 4h18m15.0s | DEC |+90°0000"
] Az ALT

Abort Slew Sidereal x

Park Tracking

Disconnect

PARK to Home Position

Microscopiu

»~ N 4

The RA. and Dec in both windows should matc@.v ! { / ha &aK2dzZ R al @i Wbkl ERND|
tKS / R/ 6AYR26 &K2dAd R &K2¢ 3 NEasighowzyeBrbasidevt grepell Q 6 (i 2
2dzi W/ 2yy30dQisoomiedterly AK2 gAYy 3 Al
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J£A0] GKS WeNIOLAY3IQ odzidzy Ay GKS / R/ 6AYyR2S

Abort Slew Sidereal x

Park Trackin
o 4 Ip
| | v

Owv

‘_
s

Disconnect

PARK to Home Position

EQASCOM shoubthange the track rate to Sidereal,ca@dC shouldhow green under the Tracking
button.

Minimize the EQASCOM window.ft A O1 G KS WI A RSQ qaizhidirgizé it)Dyithel KS / R/
right side of the main CdC window, click the North button:

E
w
Z
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You should see something like this:

'Carnelopardali g

The circles are showing where theuntis pointed.

Zoom in using your mouse scroll whéal the zoom buttons on the toolbar at the top):

Left click and drag tmove the screen to keep the circle in viesyou zoom
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Click on a star or other objeof interest slightly to thesastof the meridian

© NGC 188

Here,l haveselected NGC 188. Whan object isselected jts namewill get larger(or appear if it was
not visible before selecting
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I £A0] (KS wats$eQ odzidzy Ay GKS d22f0l NY

METIENNOMCNC NN

The mount shouldbeginslewingto the target. On your first slew, keep your mouse over #ieort Slew
button (just in case you see a collision coming):

HEEIENNORM NI

Hopefully,an abort it not needed, and your mount moved to targ€2dC can now talk to your mount.
Just having these connected is good for visual observing.

Set Meridian Limits

Let ussetmeridian limitsto help prevent collisions.

Click the South button on theght side of CdCSelect a target a few degrees to thast of the meridian
and perhaps 40 degrees above the horizon. Clicl8thwe button to move the mount to it (being
prepared to abor}.
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Restore the EQASCOM window

Click theSetup button to expandhe window and b / | 9BhalleLAVY A UisicReckedinits
screenshot)

&, EQMOD HEQ5/6

PARK to Home Position
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Slect9ew Rate 4 andslew WEST(hold the button down)until the indicator in CdC shows thaount 5
degrees or so past the mdran. Slew a bit and stapDo it inmultiple steps. Be careful and deliberate,
watching your mount. Later when ydiaveput all your gear on, you can adjust the limits to be more
generous ithere isenough clearance.

X . Neptune ,(19)Fortuna
~— A

*

w2 [, wl :
) Aquarius .

- 12

0
3 Setto4

) '(1)-Cergs

Slew across
the meridian
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Once you mount is across the meridian a few degrees, openMimaint Limits Editor by clicking the
wrench button

Click the add button:
Mount Limits Editor

Meridial

ThatsetsthalY2 Ay 3 6SaG | ONRP&aa GKS YSNARAIFIYQ fAYAGO®

Close théMount Limits Editor window.
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Jew EASDack across the meridian move the mountaway from the limit.

Select garget (in CdCyvell to thewest (and roughly 40 degrees above the horizon) and clicEéve
button inCdC. Do not manually slew the scapsing arrow buttons in CdC or EQASCQt CdC drive,
and hover over thébort button again(it should do a meri@n flip). Once done, the scope should be
pointingtoward the westwith the counterweight below horizontal (on the west side). Now, manually
slew EAST unt@dC shows the moutiias crossed the meridian a few degrees.

Open theMount Limits Editor window and click the add button just like before. If you look closely, you
should see twaellow lines around the circle that are slightly beldvk S o | yR & 2 QO0f 2 01 LXx
are your limits

Y. Mount Limits Editor

Close théMiount Limits Editowindow.

Manuallyslew WEST0 get well on the correct side of the mount.
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RECHECK the enable limits checkbox

What | do is set these limits to something like 10 degrees, then set the meridian flip limits in my
sequencing software to something smaller, likdegrees. EQASCOM then just acts as a safety backup
to the sequencing software.

/I ftA01 GKS wO2yySOiG G(StSad2L8Q odzidz2y F3IFAY Ay [ R/

1500 086G &

€l

| almost always get this error dialeghen | reopen the connect telescope dialog

@ Cannot focus a disabled or invisible window.

Press OK to ignore and risk data corruption.
Press Abort to kill the program.

OK Abort
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Just click OK and the scope contrah@ow pops up again. If this bothers you, minimize that window
instead of closing it. dnly use CdGccasionallyso Ihave notinvestigated a fix or workaroun@ther
than to leave the window opeand minimized)

JtAO0] GKS Wtk Nl Q odzitizyy
Observatory

Latitude Longitude Altitude
+36°00°00" -79°00'00" 0.0

Set to telescope Get from telescope

Set Time

RA | 22h16m36 DEC |-16°02'01"
[] Az / ALT

lew Sidereal x

Tracking @~
| S,

Disconnect

7 A

Thenclickl, SaQ 2y GK O2YyFANNIGAZ2Y LINBYLINY

Confirmation X

[9/} Do you really want to pars \Qe mount now?

J

Yes No
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When the mount is parked, both thearking and tracking indicators will show red

[

] Az ALT

P Tl Siderealx |4 -

Unpark Tracking

o 4 p
— 1 M=

Connect Disconnect Hide

Help

Click the Disconnect button beside the only remaining green indicator.

You should now see all reéndicators

Abort Slew Siderealx |4 =
Unpark Tracking . A
@~ 4LIp
I v
Connect . Disconnect Hide
Help

EQASCOM onbpens when something is connected to it, so that window should have closed on its
own.
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Close the scope connection window in CdC, followed by CdC ®Hielkthe Yesbutton to savesettings
if you like.

Power down your mount. Theafisconnect your cables.
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Capture Software

In this section we will download and install SharpCalpe free versioms great forsolar systemmaging
andincludesuseful tools(like focusing aids)The paid version has an etlent polar alignment tool if
you can see Polaris from yosetup location.

Download SharpCap

SharpCayis available here

https://www.sharpcap.co.uk/sharpcap/downloads

Downloads

Sharpcap runs on Microsoft Windows — you should choose the version of SharpCap to instal
based on your version of Windows.

Windows 7 (with SP1), 8.1, 10 Use
Windows Vista (with SP2), 7 (no SP), 8 Use

Windows XP SharpCap no longer supports Windows XP.

SharpCap 3.2 Downloads

You can read about the . Documentation is available

SharpCap Pro: There isn't a separate download for SharpCap Pro — just download the latest]
version of SharpCap and enter a license key to unlock the SharpCap Pro features. Find out
about what SharpCap Pro . See what'’s included in the Free and Pro versions

32 or 64 bit version of SharpCap? Most people should use the default 32 bit version of
SharpCap. The 64 bit version is recommendeglf you are running live stacking on high resol
cameras, particularly if you encounter oujg’r-memary errors with the 32 bit version. The 64
version only supports Altair, Atik, Celgg?7on, Maravian, QHY, ZWO and ASCOM cameras.

Latest Version

Y - * Updated Altair SDK - includes new models, bug fix
47c70760994ca88225b15ec control of window heater
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Install SharpCap

Rw SH#rpCapinstaB.2.6442.0ex@® |/ KSO1 G(KS o02E (2 FO0O0OSLI GKS f A
button:

# SharpCap 3.2 Setup — X

SharpCap 3.2

SharpCap A
Copyright (c) 2010-2020 Robin Glover

SharpCap is sold and distributed by AstroSharp Limited under license
from the author.

*** END USER LICENSE AGREEMENT ***

IMPORTANT: PLEASE READ THIS LICENSE CAREFULLY BEFORE USING THIS
SOFTWARE.

1. LICENSE I

v

Version 3.2.6442.0

A
~ Ml agreeto the license t\l’us and conditions
Options 9 Install Close
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When the install is complete, click the Close button:

® SharpCap 3.2 Setup — X

SharpCap 3.2

Installation Successfully Completed

Launch Close
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Cameraand Filter WhedDrivers

Next6 S 6Aff R2gyf2FR FYyR Ayadlftt %2hQa ylFIGAdS | yR !

Download ZWO Drivers

The ZWO drivers are available here:

https://astronomy-imagingcanmera.com/softwaredrivers

Download the native camera drivers:

Windows Mac Linux i0S Android For Developers FW Update

From ZWO
Native Drivers
L . . v3.0.0.11 Released
AS| Cameras This driver MUST be installed for Windows 9/21/2020 Download
users to use AS| cameras. Change Log : /

EFW

USBST4 These products are USB HID devices so do not need native drive.

EAF
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Download the ASCOM camera and EFW drivers:

ASCOM Platform

AS| Cameras

EFW

EAF

USBST4 ASCOM

ASCOM Drivers (optional)

After installing the ASCOM Platform, please
install below ASCOM drivers, then you can
use many 3rd party astro software through
ASCOM.

Note: This software is not from ZWQ, we just

provide another download node. Official Site

ASI Cameras ASCOM driver to support our
cameras.

Filter wheel ASCOM driver to support our
EFW.

ASCOM driver to support our EAF.

Telescope ASCOM driver to support our
USBST4 convertor.

<
=
o
'
i

(]
=
(+%]
=
[{=]
|FD
=
[is]

v1.0.1.16

Released
5/20/2020

Download

Released

9/18/‘2y/

Released Download:
8/20/2020 /—

7

Released
7/2/2020

Download

Download

Released

6/30/2019 Download
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Install NativeCameraDrivers

w dzZ WOV ASI_Camera_Dride$ Ehét @as downloaded On the Welcome dialog, click the Next
button:

AS| CAMERAS

Native Driver

Welcome to the ZWO ASI Cameras
dniver 3.0.0.11 Setup Wizard

This wizard will guide you through the installation of ZWO
ASI Cameras driver 3.0.0.11.

It is recommended that you close 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
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Choose the install location and click the Install button:

@ 7WO ASI Cameras driver 3.0.0.11 Setup - X ‘
Choose Install Location
Choose the folder in which to install ZWO ASI Cameras driver 3.0.0.11, e

Setup will install ZWO ASI Cameras driver 3.0.0. 11 in the following folder. To install in a
different folder, dick Browse and select another folder. Click Install to start the installation.

Destination Folder
| 2:\Program Files (x86)\ZWO Design\ZWO_USB_Cameras_driver | | Browse...
Space required: 5.1MB
Space available: 177.9GB \
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If Windows gives you a security pap, click the Install button. Choose whether to always trust ZWO
driver installs or not. uisually leave that unchecked and put up with being prompted any time | want to
upgrade drivers.

El

Would you like to install this device software?

- Name: ZWO Imaging devices
~uf Publisher: SUZHOU ZWO CO. LTD.
-~ k \
/ XD
-
— J

[ ] Always trust software from "SUZHOU ZWO Install Don't Install
CO.LTD.".

@ You should only install driver software from publishers you trust. How can | decide which
device software is safe to install?

When the install is complete, click the Finish button:

ASI CAMERAS Completing the ZWO ASI Cameras
Native Driver

dniver 3.0.0.11 Setup Wizard

ZWO ASI Cameras driver 3.0.0.11 has been installed on
your computer.

Click Finish to dose this wizard.

Visit Our website

Back Finish
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InstallASCOMamerabDrivers

w dzZWQ¥ ASI_Camera_ASCDBI EGhébge your language and click the DiKon:

Select the language to use during the installation:

English v

OK Cancel
—/

Accept the license agreement and click the Next button:

5

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

This work is licensed under the Creative Commons Aftribution-No Derivative Works 3.0
License. To view a copy of this license, visit hitp://creativecommons.org/licenses/by-
nd/3.0/ or send a letter to Creative Commons, 171 Second Street, Suite 300, San
Francisco, California, 94105, USA.

&

@I accept the agreement \3—-)

()1 do not accept the agreement

&

Next > Cancel
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When ready to install, click the Install button:

5

Ready to Install

computer.

Click Install to continue with the installation.

< Back

Setup is now ready to begin installing ASICamera ASCOM Driver on your

Install

Cancel
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When the install is complete, click the Finish button:

ﬂ Setup - ASICamera ASCOM Driver -

Completing the ASICamera
ASCOM Driver Setup Wizard

Setup has finished installing ASICamera ASCOM Driver on your
computer. The application may be launched by selecting the
installed shortcuts.

Click Finish to exit Setup.

-

Finish
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Install ASCOMHIter Wheel Driver

w dzZ¢ WOV EFW_ASC@\S ES Q @

Selectyour language and click the OK button:

Select the language to use during the installation:

English v

—_— OK Cancel

Accept the license agreement and click the Next button:

5

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

This work is licensed under the Creative Commons Aftribution-No Derivative Works 3.0
License. To view a copy of this license, visit hitp://creativecommons.org/licenses/by-
nd/3.0/ or send a letter to Creative Commons, 171 Second Street, Suite 300, San
Francisco, California, 94105, USA.

@I accept the agreement \;._—J

()1 do not accept the agreement

Next > Cancel
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When ready to install, click the Install button:

i

Ready to Install

computer.

Click Install to continue with the installation.

< Back

J

Setup is now ready to begin installing ZWQO EFW ASCOM Driver on your

Install

Cancel
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When the install is complete, click the Finish button:

Completing the ZWO EFW ASCOM
Driver Setup Wizard

Setup has finished installing ZWO EFW ASCOM Driver on your
computer. The application may be launched by selecting the
installed shortcuts.

Click Finish to exit Setup.

Finish
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Camerdocus

Focusingan imaging setupsing starst night can balifficult. It isuseful to try and gehear focudirst
from inside your houser outside during the dayHere are some tips to help do that

GuideScope

Attach your guide camera to your guide scope. T¢mmect your camera to your computer with the
USB cable.

Start SharpCap.

If Windows gives a security prompt, click the Allow Access button to allow SharpCap internet access
This basically allows it to check for updates and/or validate your liceyea ffurchase the Pro version.

| #® Windows Security Alert X

@ Windows Defender Firewall has blocked some features of this
app

| Windows Defender Firewall has blocked some features of SharpCap on all public and private
networks,

’ e Name: SharpCap
| Publisher: AstroSharp Limited

: Path: C:\program files (x86)\sharpcap 3.2\sharpcap.exe

Allow SharpCap to communicate on these networks:
! [/] Private networks, such as my home or work network

[]Public networks, such as those in airports and coffee shops (not recommended
because these networks often have little or no security)

What are the risks of allowing an app through a firewall?

e Ghllow access Cancel
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Thefirst time SharpCap is opened, it will open an informatidalog. Click the OK button to close it.

# About SharpCap

SharpCap What's New?

Astro Capture Software n ~
www.sharpcap.co.uk Follow SharpCap on Facebook
Copyright ©2010-2020 Robin Glover

Limited

Version 3.2.6442.0 - 10/9/2020
Thank you for using SharpCap.

e Live Stacking Improvements:
o Noise reduction and sharpening
o Saturation control

] ] o PHD2 dithering support
Thot._tsands c_)f hours of work have_gone into developing o Option to save exacly as seen on screen
and improving SharpCap. To continue to support the trol vi hen i .
future development of SharpCap, certain features are © Expanded control iew when in two monior mode

now part of SharpCap Pro. o Folder monitor virtual camera
e Much improved night mode
e Two monitor mode

Core SharpCap features are free to use and you should
not have had to pay to download or install SharpCap.

Learn more about SharpCap Pro.

SharpCap Polar Alignment inspired by PhotoPolarAlign ) 7
written by Themos Tsikas, e Filename template improvements

e Flatframe capture includes subtracting bias
e Many bug fixes o

License Information This message will only show the first time you run a new version of SharpCap. -__.)
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Nexta Tip of the Daywindow will open. Check or uncheck the laepending on whether you would

like this windowto be displayed when SharpCap is opened and click the OK button:

# SharpCap Tip of the Day

Did you know?

SharpCap has a new Settings Dialog

Lots of things that were on the menus have moved to items in the settings
dialog - these include:

e Choosing and configuring ASCOM filter wheels and focusers
o Setting the output folder and choosing how output files are named
» Nightvision mode

Ifyou cantfind an item that used to be in the menu, it's probably moved to the

settings dialog.
s J

Previous Tip Next Tip Show tips on startup OK
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Now that SharpCap is runninglact your guide cameria the Cameras menu:

® SharpCap (v3.2.6442) - C:\Users\Andy\Desktop\SharpCap (
File
| Sta

Cameras | Options Capture Tools Scripting

Rescan for Cameras apture (1) F

Close Camera

Reconnect Camera

ZWO AS| Cameras

ZWO ASI120MM-S

DirectShow Cameras

Microsoft LifeCam Rear

Microsoft LifeCam Front

ASCOM Cameras
AS| Camera (1)
AS| Camera (2)

Camera V2 simulator

Virtual Cameras

Folder Monitor Camera

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

The entries at the tojin the sectioriabelled¥ %2 h / I ¥ B Mgk th€Z WO native driversn the

sectionf 6 Sttt SR W! {/ ha /I BINNKDa & Pd{ 16 AThtise &ithke 26 & SISY R H
ASCOM drivers.amnot sure why there are 2 entries. | just choose the firken native drivers are not

supported. Choose the native driver in SharpCap since it supports it.

Page |62



SharpCap should connect to the camera and start looping exposliréte bottom leftarea of the
applicationyou should see something like this:

Previewing : 578 frames (0 dropped) in (:00:28, 20.0 fps

This shows a running update foAmes collected, droppedindthe fps.

With alens capn theguide scopethe preview area should be dark. Take the lesys off and it should
brighten up even to the point of going alhite.
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On the right side of the applicatiom the Camera Controlpanel, a@just the exposure time and gain on

the right side until everything is not ovexposed You can use the Quick Picks drop dowsetect
common exposure values, rather than typing them The exposure text bodzy RS N& i | Yy R&

forse Yy RaX WYaQ FT2NJ YAffAEASO2yRaAD

@ Capture Format and Area
Colour Space MONOS8

Capture Area 1280x560
Binning 1

Output Format AV files (".avi)
(~) Camera Controls

Exposure |50.0ms

Quick Picks

Gain —_—

Frame Rate

Limit Maximum

Flip None

Turbo USB

Owverclock

High Speed
Mode O

Temperature

(¥) Image Conirols

—

Auto

t
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From inside my house, | pointed my mount (with the gesdepe and camera attached) alight fixture
about 20 feet away. | adjusted gain, exposure and focus until | could see the fixture.

To adjust focus, | start eithedl the way in(or out), and justkeep moving focus out (or in) until focus is
reached. One of my guide scopes focuses by moving the front lens. Another has a helical focuser in the
back. Regardless of what you have, just start at one end and maxadthe othera little at a time

while watchingSharpCapAdjust the exposure and gain so timage is not blown out but is still

showingdata in the histogram.

This might take some time. Bitiis more convenient and comfortable than doing it under the stars.
Andit doesnot waste clear sky timeThis is what | ended up with:

# SharpCap (v3.2.6442) - ZWO ASI120MM-S (via USB3) - C:\Users\Andy\Desktop\SharpCap Captures

File Cameras Options Capture Tools Scripting Help

% Start Capture &4 Quick Capture ~ t 41l Snapshot | Live Stack Target Name

Camera Control Panel L
() Capture Profiles -

Save As. Manage.
() Capture Format and Area —
Colour Space MONOS

Capture Area | 1280x360

Binning 1

Output Format AV files (*.av) .A._m]
~) Camera Controls -

Exposuss |8.00m X Mode

Frame Rate
Limit

Fiip None

Turbo USB |Auto|

Overclock

High Speed -
Mode o

Temperature

[y

el

Previewing : 18827 frames (0 dropped) in 0:12:40, 28.4 fps Memory: 0 of 873 frames in use

Inthis casel ended upusing an 8ms exposure timeith a gain of 50.

This is NOT correct focus for stars but dddae close enough that (hopefully)will not take hours to
get focused while under the star3.o get closeto infinity focus take your gear outside and point at a
street sign or something withigh contrasia couple hundred feet or yards awagomecombos might
not even focus only 20 feet awaso you might be forced to get initial focus outside. Biieastit can
be doneduring the daytime.
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Once you havachieved focus on somethingelect the camera in the menu again to disconnect from it:

] V)

Cameras | Options Capture Tools

Rescan for Cameras
Close Camera

Reconnect Camera

ZWO AS| Cameras /
v | ZWO ASI120MM-S

DirectShow Cameras
Microsoft LifeCam Rear
Microsoft LifeCam Front

ASCOM Cameras
ASI| Camera (1)
AS| Camera (2)

Camera V2 simulator
Virtual Cameras

Folder Monitor Camera
Test Cameras

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

Close SharpCap.
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Imaging Scope

A good way to find thaeear focugposition for your imaging scope to find visual focus using an

eyepiece and measathe distance from a fixegoint on the back of the scope to the focal plarie.

might be possible with your guide scoas well, depending on what you are using. My guide scopes are
not meant for visual use. If | insert a diagonal into théwill place the eyepiece too far out to reach
focus, which is whyused SharpCap arstiarted at one end of the focus range and moved toward the
other.

To usean eyepiecdlow power)to find initial spacindor your imaging scopestart by figuringput where
the focal plane is for one of your eyepieces. Fistile looking through the egpiece, get closer and
closer to some printed text and see if it ever comes into focus (it probably will not)

Assumingocus cannot be reached this way, try to find the focal plane inside the eyepiece barrel.

Be careful doing this! Yalo notwant to scratch the bottom lens. thke a pen with a cap on iise my
thumb as a harestop, insert itinto the barrel and see if the end of the cap is in focus. If not, | remove
the cap, move my thumb down just a little, and try agdio this little by litte until | find the distance
(indicated by my thumb) into the barrel where the cap becomes focufeghu wear glasses (or
contacts) to see distance, do thidile wearing them if possible.
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Checka small distancdirst;

Hold the pen at thatistance and check foclny looking into the eyepiece while holding the cap at that
positiort

___) '
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Slowly, carefully, check incrementally deeper into the barrel ynotil reach focus. For my eyepiece, |
reached focus just as the pen caps near thechrome/black barrier

I got kind of lucky that the focal plane of my eyepiécéor isclose to) the boundary of thblackbarrel
with the m ® Heprédme insert If your eyepiece focal plane is not at that boundary, measure how far
below (or above) that bouraty it is. Your measurement does not need to be perfelttust needsto
be close
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