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Instruction

There are several ways to control our filter wheel through software on
OSX/Linux.
You don’t need to install driver for EFW filter wheel.

INDI:

INDI is a protocol designed to support control, automation, data acquisition,
and exchange among hardware devices and software frontends. Itis a
particular implementation of the INDI protocol for POSIX operating systems.
Currently, Linux, BSD, and OSX are supported. Currently, INDI Library
supports a growing number of telescopes, CCD, focusers, filter wheels and
video capture devices.

Lots of software support INDI driver:_http://www.indilib.org/about/clients.html

INDIGO:

INDIGO is a proof-of-concept of next generation fork of INDI protocol based on
layered architecture and software bus. It maintains full backward compatibility
with INDI while adds some extensions which offer better performance and
USB hot-pug. Currently, Linux, MacOSX and BSD are supported.While
INDIGO is capable of using the old INDI drivers, to unveil it true potential
native drivers should be used. The driver library is growing fast and it
supports a number of telescopes, CCD cameras, focusers, and filter wheels.
INDIGO is available here: http://www.indigo-astronomy.org

SDK:
This is Software Development Kit for developer, user don’t need to install it.
This is the most flexible way to control our filter wheel.

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



 http://www.indilib.org/about/clients.html
http://www.indigo-astronomy.org
http://micro-manager.org/
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1. Install udev rule(Linux)

In this way you can open filter wheel without root permission on Linux, the rule
is located at ‘SDK directory’/lib

Open a terminal, type:

$ Isush

The vendor ID of our filter wheel is 0x03c3, so the device of bus
number 002 and device number 003 is EFW filter wheel.

$'ls -1 /dev/bus/usb/002/003 (002 and 003 is bus and device number
respectively)

crw-rw-r-- 1 root root 189, 13027 9 12:08 /dev/bus/usb/002/003

before the rule is installed, owner is root, group is root

install the rule
$sudo cp efw.rules /lib/udev/rules.d

Replug filter wheel
$ Isusb

$Is -1 /dev/bus/usb/002/004
crw-rw-rw- 1 root users 189, 13127 9 12:10 /dev/bus/usb/002/004
now the group is users, the rule takes effect, if not, try to install it to

/etc/udev/rules.d .



2. Control software

2.1 KStars(Linux /OSX)

Control ASI camera and EFW filter wheel through INDI Driver, here only show
the base frame capture function.

Install Kstars and INDI driver as:_http://www.indilib.org/download/ubuntu.html
Open Ekos panel from menu->Tools->Ekos

Edit a Profile, select “ZWO CCD” as CCD

o < Il
1. Select Profile 2. Start & Stop INDI 3. Connect & Disconnect Devices
Profile:| asicamera-localhost () (L] e | Start INDI @ | Conne Discc c
Summary @ & Profile Editor
e-1dl ek:
1SHIGL8E  profile k
Name: [asicamefa—iocalhosd ] ["] site Info
Mode: () Local @ Remote Host: |localhost Port: | 7624
[_] INDI web Manager P 8624
Select Devices
Mount: |- = | Filter: - v | Aux1: |- v
(Eeizi ZWO CCD v | AO: - v | AUX2: |- v
Guider: |- + | Dome: - v | Aux3: |- | »
Focuser: | —- v | Weather: |- v | Aux4: |[— -
Im

Open a terminal and type:
$ indiserver -v indi_asi wheel indi asi ccd

Click Start INDI and INDI Control Panel will show, afterwards you can click the
right blank button to show the INDI Control Panel.

(OO Ehos
2 (N

1. Select Profile 2. Start & Stop INDI 3. Connect & Disconnect Devices
Profile:| asicamera-localhost - [E= . | & o e



 http://www.indilib.org/download/ubuntu.html
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Connect camera and filer wheel

% INDI Control Panel

ZWO CCD ASI071MC-Cool | EFW

Main Control | Options = Filter Wheel

2 | Connection || Connect | | Disconnect

Enable debug, it can help to find bug

Main Control | Options | Image Settings Image Info = Astrometry Streaming Controls

| Name | ZWO CCD

| Exec | indi_asi_ccd
Driver Info -

Version | 0.5

| Interface | 2
Debug Disable
Simulation Enable || Disable |

© | Configuration Load | Save Default

| Telescope || Telescope simulator | |Telescope Simulator i
Snoop | Focuser | Focuser Simulator Focuser Simulator "
devices | Filter | CCD Simulator €CD Simulator

| sky Quality | sQM sQM

0 | Debug Levels| & Errors & Warnings B Messages Driger Debug

Loggi...evels & Errors & warnings [ Messages @Driver Debug
Log Output | [ To Client [ | To LogFile

Filter wheel page
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INDI Control Panel

ZWO CCD ASI071MC-Cool | EFW

Main Control | Options | Filter Wheel

Filter Slot | Filter |_. 4 | ) 4.000 ||| Set |
| Filter #1 | Filter #1 | [Filter #1 '
| Filter #2 | Filter #2 | |Filter #2
| Filter #3 | Filter #3 | [Filter #3
Filter | Filter #4 || Filter #4 '_ |Filter #4 || set
| Filter #5 il Filter #5 | [Filter #5
| Filter #6 | Filter #6 _ E_FiLter#ﬁ
| Filter #7 il Filter #7 _ i:ilter #7

Open CCD page, click Preview, filter wheel will rotate to the target position and
exposure starts.

e il e o
SO Q0O

CCD & Filter Wheel Sequence Queue
CCD: | ZWO €CD AsI071MC-Cool = FW:@ | =
-] TO = —

Cooler: [ | T® 21.40| 0.00 2l Set ckabite Filk
Capture Settings ]
Exposure: | 1.000 - Filter: :

Count: 1 _ | Delay: 0 . :

Type: | Light = 2 Calibration

Frame: X |0 e ) || ©Reset |

Size: W: | 4944 H: |3284

Binning: H: |1 =T

File Settings

Prefix:  |Target !_' Filter

[_| Duration

Scripk: TS

Directory: | /home/zhouyang ||

Upload: |Client = | Remote: Preview

You can also use INDIGO driver with ASI Camera and ZWO EFW (Linux and
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Mac OSX):

1. To install INDIGO see: http://www.indigo-astronomy.org/?for-users

2. Start the INDIGO server on the computer where the camera / filter wheel is
connected

$ indigo_server indigo_ccd_asi indigo_wheel_asi
This should print some output and report the connected devices like this.

18:01:39.946533 indigo_server: INDIGO server 2.0-29 built on Wed Jan 18
01:19:26 2017

18:01:39.950404 indigo_server: Driver indigo_ccd_asi 2.0.0.1 loaded.
18:01:39.950460 indigo_server: Driver indigo_wheel_asi 2.0.0.2 loaded.
18:01:39.950468 indigo_server: Resource /ctrl (4349, text/html) added

18:01:39.969053 indigo_server: indigo_ccd_asi: 'ZWO ASI071MC-Cool #0'
attached.

18:01:39.969706 indigo_server: XML Parser: parser finished
18:01:39.969715 indigo_server: Server home-desktop (7624) attached
18:01:39.969730 indigo_server: Server started on 7624

2. Use your favorite INDI client (Kstars, Astro Telescope, Astro Imager, Astro
Guider, etc.) to connect to the INDIGO server. INDIGO shares the same port
as INDI - 7624. You can also use a web browser (port 7624) to control the
indigo server. See Figure X.

2.2 Astrolmager (OSX)

Astrolmager is a powerful, but easy to use image capture application for the
astrophotography.

The built-in drivers support ASI USB 3.0 camera, EFW filter wheel, it can be
used as a client to any remote or local INDI or INDIGO server with any
supported CCD, filter wheel or focuser as well.(
http://www.cloudmakers.eu/astroimager/)



http://www.indigo-astronomy.org/?for-users
http://www.cloudmakers.eu/astroimager/
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In below screen shot | select ASI camera and EFW filter wheel with build-in
driver.

ede Astrolmager
o+ @ (X |6 <« B »|[+ 5 % — ‘ * «a A+ HBEOG
Prefs Capture Abort Frame Focus Zoom Image BlackPoint  Aute  Wnite Paint Browse Panels
zwo Asio7ive-c... [ No focuser B
Binning 1x 1 B Speed (%):
Step (ticks):
Gain:

é Initial step (ticks):
Gamma; m— -

Final step {ticks):

coolertecl: | 15
I E Backlash in (ticks):
Duration (s): 0.5
|| Backlash out (ticks):

AS|EFW <]

Green B
Time lapse (s}: | 0g
Count: B
Name: | IMG
Frame size: 4,844 x 3,284
Mi 0
Max: 65,528
sversge 22,859
Median: 10577

1= 18sC
Edit filter wheel name in Preference dialog
[ [ ] Astrolmager
@ - b4 4« H » = By e o= *
Prefs Capture Abort. Frame Focus Zoom Image Black Point Auto White Point
Camera Focuser  FITS  Built-in Drivers INDI
IWO ASIO7IMC-C.. < ° Set #1 Set #2
Binting £ 1 i Filter #1: Clear Clear
Filter #2: | Red | |H alpha
Cair: Ltniald — .
Filter #3: Green sl
Gamma: ———— .
Coaler (°C): Rl Filter #4: Blue ol
Duration (s): 05 v Filter #5: Luminance | H Bqta
Filter #6:
ASIEFW < Filter #7:
S ¢ Filter #8:
Filter #9:
Time lapse (s): o~
Coten 1l _cancel | (L
Name: MG i

2.3 TheSkyX(Linux and OSX)

(http://www.bisque.com/sc/pages/TheSkyX-Professional-Edition.aspx)
Install TheSkyX :

TheSkyX Professional Edition for Linux, TheSkyX Professional Edition for Raspbeny
Pi is released newly.



http://www.bisque.com/sc/pages/TheSkyX-Professional-Edition.aspx
http://www.bisque.com/sc/media/p/147705.aspx
http://www.bisque.com/sc/media/p/147708.aspx
http://www.bisque.com/sc/media/p/147708.aspx
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Install plug-in driver: download TheSkyX ZWO_EFW.tar.gz from our website
and extract, run “install.bin”, the plug-in installer suits for Linux and OSX.
Using method please refer to manual for Windows.
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