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Welcome

StellarMate Manual

StellarMmate OS

StellarMmate X

StellariMate PRO

StellarMate X

Following are the main sections for StellarMate X:

1. Warnings
Introduction

Quick startup

2
3
4. Package contents
5

Specifications

Warnings

A wArRNING

NEVER LOOK AT THE SUN WITH YOUR TELESCOPE OR CAMERA WITHOUT

APPROPRIATE FILTERS IN PLACE. PERMANENT AND IRREVERSIBLE DAMAGE TO
YOUR EYES AND YOUR EQUIPMENT WILL OCCUR.

71370



Introduction
Description:

StellarMate X is a compact and powerful Astrophotography Controller that supports
numerous Mounts, Cameras, and other astronomical equipment. Powered by Open
Source technologies and designed and built by Astrophotographer for Astrophotographers.

It provides unparalleled freedom in selecting your favorite platform to remotely control your
equipment. You can use Ekos astrophotography tool on Windows, MacOS, or Linux.

Furthermore, use StellarMate App on iOS and Android to automate your complete
astrophotography workflow. StellarMate X is simple:

1. Connect your equipment (Mount, Camera, DSLR, Focuser, Filter Wheel..etc) to
StellarMate X via USB or WiFi.stellarmate x tablet

2. Connect to StellarMate X from either your Mobile, Tablet, or Laptop/Desktop Computer.

3. Start controlling your observatory and image from any major platform.

StellarMate X is quiet with no moving parts. It is four times faster than its predecessor
StellarMate Plus and comes with double the storage and memory capacity enabling fast
and seamless control for the most demanding and high-resolution astro cameras. It
features a special VESA mount to secure it to standard dovetails and clamps.

Quick Startup

The following is the quick startup guide to getting StellarMate X up and running in a few
minutes using your phone/tablet:

1. Download Stellarmate App from the Android/iOS store.
Launch the App and Register an account.
Connect the power adapter to StellarMate and turn power on.

A woDN

Open network settings in your phone/tablet and connect to the StellarMate WiFi
hotspot.

5. Open StellarMate App. Go to Setup tab. Click Rescan.

After StellarMate is detected, click on it.

Start the default Simulators equipment profile or create a new equipment profile.

Go to Ekos tab and start using your equipment.

© o N o

Check StellarMate network settings and status from the Device tab.
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Ports

StellarMate runs few back-end services that use the following ports.

5624 Not required

INDI Server 7624 Required

Web VNC 6080 Not required

To make StellarMate accessible from internet, the ports designated as Required above
need to be opened in the router's firewall settings.This is only required if you need to
access StellarMate remotely over the internet or Wide Area Network (WAN). For local
Hotspot and Home WiFi Connections, no need to open any ports. Beware that there is is
no authentication/authorization portal provided by StellarMate, so only open portals at your

own risk or by providing an additional layer of security.

Package Contents

Thank you for purchasing StellarMate! Please follow this guide before you starting using
your StellarMate Gadget.

After unboxing your package, you should have the following items:

1. StellarMate X Unit.
2. USB-C Power Supply with international socket adapter

3. Quick Start Guide.
4. VESA-Mount

5. Optional plug depending on the region.

9/370
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SteliarMmate X

Quick Start Guide

e

Connect the USB-C power supply cable to StellarMate X and then turn power on. There is
no need to push the power button as the unit automatically boots up when power is
connected. A soft blue light indicates the unit is powered up. Startup time should take less

than 30 seconds after which the unit is ready to be used.

Specifications
StellarMate X leverages a passive cooling technology, and has a good thermal dissipation
to prevent overheating. No fan no noise, reaching a totally silent, dust free performance:

e CPU: Intel Gemini Lake Celeron J4125 Quad-Core

e GPU: Intel HD Graphics 600

e Operating System: StellarMate OS

e Memory: 4GB/8GB LPDDR4

e Storage: 64GB/128GB eMMC Built-in

e Expandability: Micro USB up to 2TB, M.2 SSD/NVMe 2280 up tp 4TB
e 4x USB 3.0 Ports

10/370
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e 2x HDMI 2.0 port, support 4K@60Hz
e 1x 3.5mm Audio jack

e 1x Gigabit LAN Port

e 1x Gigabit LAN Port

e 1x Kensington Lock Slot

e 1x USB Type-C (Only for power supply)
StellarMate Pro

Following are the main sections for Stellarmate Pro:
1. Warnings
Introduction

Specifications

Package contents

Assembling the unit
Mounting

Power connections
GPS

Auxialiary ports

© ® N o a0 » w0 N

. Stepper control

[EEN
o

[EEN
=

. Compatible motor

[N
N

. Maintainence

13. Troubleshooting

Warnings

A WARNING

NEVER LOOK AT THE SUN WITH YOUR TELESCOPE OR CAMERA WITHOUT

APPROPRIATE FILTERS IN PLACE. PERMANENT AND IRREVERSIBLE DAMAGE TO
YOUR EYES AND YOUR EQUIPMENT WILL OCCUR.

A WARNING

NEVER EXCEED 16V DC INPUT VOLTAGE AS IT MIGHT CAUSE IRREVERSIBLE

DAMAGE TO THE CONTROLLER AND ANY EQUIPMENT CONNECTED TO IT.

11/370
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‘ A WARNING

OUTPUT VOLTAGE FOLLOWS INPUT VOLTAGE. IF OUTPUT VOLTAGE EXCEEDS

THE CONNECTED EQUIPMENT VOLTAGE LIMITS, IT MAY CAUSE PERMANENT
DAMAGE TO THE CONNECTED EQUIPMENT.

‘ A warNING

DO NOT DISASSEMBLE THE UNIT OR ATTEMPT REPAIRS. DO NOT SUBJECT THE

UNIT TO WET ENVIRONMENTS. IRREVERSIBLE DAMAGE TO THE CONTROLLER
AND ANY EQUIPMENT CONNECTED TO IT.

Introduction

Thank you for purchasing StellarMate Pro. StellarMate Pro (SM Pro) is a compact and
powerful Astrophotography Controller that supports numerous Mounts, Cameras, and other
astronomical equipment. SM Pro is a complete astrophotography solution and comes
preloaded with all the necessary software and drivers required to operate astronomical
equipment, no additional 3rd party software is required.

In addition to its role as a dedicated astronomical equipment controller, SM Pro offers
comprehensive power distribution capabilities. It can power up to four 12V DC devices,
two 12V Dew Heaters, and one adjustable voltage output ranging from 3-9V. To power all
connected devices, a 12V @ 10A DC regulated power supply (Not included) is required.
The unit ships with a robust high-density XT-60 connector, engineered to withstand currents
of up to 60A.

A WARNING

SM Pro does not include a Power Supply. A regulated 12V power supply rated
at 10A or higher is required. Do not connect StellarMate Pro to a 12V field

battery without a 12V Regulator as this may cause irreversible damage to the

unit and/or connected devices. The official StellarMate Pro Power Supply (IKA-

12/370



834) is certified to work with StellarMate Pro.

SM Pro is equipped with a built-in GPS/GLONASS receiver that provides highly accurate

location and time services necessary for accurate and reliable operations of your

equipment whether you are on the field or in a stationary observatory. Passive GPS and

WiFi antennas are optimized to provide high gain even in noisy environments. Reliable

communication between SM Pro and your controller (Mobile, Tablet, or PC/Mac) is critical

for the operation of the unit.

SM Pro provides unparalleled freedom in selecting your favorite platform to control your

equipment:

1. Standalone: Since SM Pro is a mini Computer, you can connect it to an external

monitor via HDMI cable and connect a mouse/keyboard to use StellarMate OS
directly. However, since SM Pro is usually mounted on the telescope, this control
method is not recommended.

Mobile: Operate SM Pro remotely via WiFi using StellarMate App for Android/iOS. It
is highly recommended to run StellarMate App on modern Tablets/iPad with screen
sizes 10” or more to get the best experience. While phones are supported, the SM

App is optimized to run on tablets.

Windows/Mac/Linux: Use Ekos astrophotography tool on Windows, MacOS, or

Linux. Remotely control StellarMate via WiFi, Local Area Network (LAN) or Wide
Area Network (WAN). Ekos supports advanced functionality including mosaic planner

and scheduler.

Using StellarMate Pro is simple. To get started right away:

1.

Connect your equipment (Mount, Camera, DSLR, Focuser, Filter Wheel..etc) to
StellarMate Pro via USB or WiFi.

Power your equipment via connecting them to SM Pro power ports.

Connect to StellarMate Pro from either your Mobile, Tablet, or Laptop/Desktop
Computer.

Start controlling your setup and image from any major platform.


https://edu.kde.org/kstars
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Specifications

Specifications
StellarMate Pro is available in two variants:

¢ StellarMate Pro 4GB RAM and 64GB SSD.
o StellarMate Pro 8GB RAM and 128GB SSD.

Processor Broadcom BCM2711 Quad Core
Memory 4GB/8GB LPDDR4
Network Connection e WIiFi 5 (802.11ac) Dual-band 2.4 / 5 Ghz
e Bluetooth 5.0
o Gigabit Ethernet

o 4x12V DC
e 2x 12V Dew Heaters
e 1x 3-9V Variable Voltage

14/370
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|+ xExemaisemorpor

Package Contents

Astrophotography Controller

-

=l T
XT-60 Power Adapter 50cm & 100 cm DC Cable 5.5x%2.7mm
Wilck
Eiart
Guite h —
Quick -
Start Guide GPS & WiFi Antennas

The following items are included in the StellarMate Pro box:
1. StellarMate Pro Unit.

2. Quick Start Guide and EkosLive Pro offer.

3. GPS Antenna.

4. WiFi Antenna.

5. 100cm 5.5x2.1mm DC Male to Male Cable.
6. 50cm 5.5x2.1mm DC Male to Male Cable.
7. XT-60 to DC Female Power Adapter Cable.

15/370
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Assembling the unit

,, b
(1a) N
@ o @ 3
¢ Bl ® 2
A =
4 (8] . (s =
g o 0O ';lj"
o (3 i @ =
& =]
L
(a) o 8 =
® h© "
9
(1) 12v DC Power Input GRS Antenna @ HDMI Cutput
(@) #x 12v DC Output (@) 12c/1-wire auxiliary Port () USB-C Data Dutput
@ 2 12% PWM Quiput Factory Reset @ Gigabit Ethernet
@ 3-8 vanable DC Output @ 4% USB 3.0 @ WiFi Antenna
@ Srepper Dutput @ % USE 2.0

Attach the GPS and WiFi antennas to their respective SMA connectors on the SM
Pro Communication Side.

GPS WiFi

‘ A WwARNING

16/370
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DO NOT SWAP THE ANTENNAS AND DO NOT REMOVE WHILE THE UNIT IS
POWERED AS THIS MAY LEAD TO COMMUNICATION LOSS.

Connect the XT-60 Power Adapter to the XT-60 female plug on the Power Side. The
adapter’s female DC jack needs to be connected to an external regulated & stable
12V power supply rated for 10 Amperes or higher.

Alternatively, you may connect Ikarus Technologies certified 12V@10A Universal
Power Supply (Sold Separately) directly to the unit.

Mounting

StellarMate Pro is quiet with no moving parts. The sturdy anodized CNC-machined case
can be secured to dovetails, rings, or standard tripod head. lkarus Universal
Losmandy/Vixen Clamp (Sold Separately) can be used to couple the unit to the mount’'s
dovetail.

171370
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The case can be mounted onto a standard tripod head via the central %4”-20 UNC thread.
All the other threads are standard M6x1.0. The M6 screws length should not exceed 10mm.

37.5 , 20

ot
a

M6x1.0 (x6) \ 1/4-20 UNC (x1)

Power Connections

18/370
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D

Voltage Input DC 12

DSEED

3 |12V PWM Output (1 - 2) Load

DSEED

5 Variable Output Load

DSEED

7 USB3 Current Capability A - 15 -

Total Output Load
(USB2)

The output voltage of the 12V DC Outputs (DC output and dew heater output) are
depending on the input voltage. The outputs are not regulated, meaning the voltage on the
output will be the same as the input voltage.

That is why the recommended input voltage is 12V, so you can connect 12V devices on the
DC outputs and PWM outputs. The DC and PWM outputs are short-circuit protected.

If the input voltage is different than 12V you may risk damaging the connected

devices on the DC outputs.

The SM PRO is protected against over voltage, so it will not get damaged, but over

voltage on the input may damage the connected devices on the DC output ports.

GPS
StellarMate Pro comes equipped with an integrated GPS/GLONASS receiver paired with
an external passive antenna. It is specifically engineered for outdoor applications and may

19/370



not function optimally without an unobstructed view of the sky. This receiver offers
concurrent reception capability for GPS, GLONASS, Galileo, BDS, and QZSS open
service L1 signals. With an impressive tally of 33 tracking channels, 99 acquisition
channels, and 210 PRN channels, the SM Pro is adept at acquiring and monitoring various
combinations of satellite signals.

Beyond its location services, the GPS functionality supplies highly precise timing
information, which plays a pivotal role in numerous astronomical calculations executed
within the device. Precise time synchronization is achieved by utilizing the GPS Pulse-Per-
Second signal (PPS). The GPS PPS signal offers an extremely accurate and stable time
reference.

GPS status is displayed in the StellarMate Pro App Power tab.

The USR LED is used to designate the GPS lock status:
o Flashing: Satellite acquisition is in progress.
o Solid: A 3D GPS lock is obtained.

Auxiliary Ports

StellarMate Pro offers a highly adaptable and future-ready 12C/1-Wire Auxiliary port,
designed to accommodate inputs from environmental sensors, relay controls, DSLR
camera snap controllers, and various third-party accessories, provided they are supported
by the applicable software. External auxiliary devices can be seamlessly connected to this
port using a standard 4-pole TRRS connector. Furthermore, the system allows for multiple
I2C connectors to be daisy-chained on the same bus, enabling access to multiple external
peripherals.

1-Wire is supported by the hardware, but software support is due pending a future firmware
update.

For the acquisition of temperature and humidity data, it is recommended to employ the
certified lkarus Technologies Temperature Sensor (IKA-855). This sensor plays a critical

role in specific operations, including automatic dew control.



Stepper Control

StellarMate Pro is equipped with a TMC2209 stepper controller that is certified to operate
Two-Phase Bipolar Stepper Motors up to 2.8A Peak. The INDI SM Pro driver includes
focuser support that can directly drive the motor and support relative positioning, backlash

compensation, and homing.

Currently, there are no ready-assembled cables to connect a focuser stepper motor directly

to StellarMate Pro, so you need to make your own cable using the wiring diagram below:

1: not used
2: Motor B2
3: Motor B1
4: Motor Al
5: Motor A2
1||||||6 6: not used

Connector View

An male RJ12 6P4C (or 6P6C) plug needs to be wired to the motor as illustrated above.

Compatible Motors

Compatible motors

o NEMA-17

Maintainence
Following main sections for maintaining SM Pro:
1. Care Instructions

2. Factory reset
3. Fuses

Care Instructions
1. Use voltage-regulated power supply with a surge protector.

2. Keep StellarMate Pro's firmware updated for optimal performance and compatibility.



Store in a cool, dry place away from direct sunlight or extreme temperatures.
Avoid exposing StellarMate Pro to moisture or liquids to prevent damage.
Handle the device with care to prevent physical damage or impact.

Backup your data and configurations regularly to prevent data loss.

N oo o M w

Do not operate a unit below zero Degrees Celsius or higher than 35 degrees Celsius

ambient temperature.

Factory Reset

A patrtial or full factory reset can be performed. To perform a complete factory reset, use a
thin pin (Not Included) to toggle the reset button located at StellarMate Pro communication
side

The following are the steps required to perform a factory reset:
1. Use a pin to press the reset button while the unit is off.
2. Power on the unit.
3. Wait until you start hearing a repeating slow beep.
4. Release the pin
5. Select the Factory Reset mode:

a. Partial Recovery: Restore operating system, but keep settings and photos.
Use the pin to toggle the reset button momentarily.

b. Full Recovery: Restore operating system and settings. All settings and
captured photos are reset to default. Use the pin to press and hold for at least 3
seconds then release.

6. A fast beep indicates restoration is in progress. Wait until the recovery process is
complete. It can take anywhere from 3 to 5 minutes to complete. Afterwards, the unit

will automatically reboot.

Fuses
StellarMate Pro is equipped with with two fuses to protect circuit against over-current:

1. Top Fuse: If the top cover is removed this fuse can be easily accessed. The fuse type is a
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10A (red) mini blade fuse:

This fuse is protecting the power outputs.
2. Bottom Fuse: If the top cover and the PCB is removed this fuse can be accessed. The
fuse is an 8A very fast acting type e.g. a “NANO2” type from Littelfuse (0453008.MR), but fuses

from other manufacturer are also compatible which has the following outer diameter:

~—H810%+ 20— 2.540.1

1.4x0.1
- -

2.5+01

f t

iL:Cap (2 Ceramic tube

This fuse is protecting the internal circuits and USB connector, if the fuse is burned please

contact us before replacing.

Troubleshooting

23/370
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Issue Possible Causes

1 Unit does not Bad Power Supply

power up Bad Power Adapter Cable

Bottom fuse burned
??7?7?

A

2 Output DC portnot| 1. Check if the port is toggled in the SM App. Check
supplying power for any messages about burned fuse.

2. Check cable is fully plugged in.

3. Check cable is not damaged.

4. Check the peripheral device is not damaged.

4 Variable voltage 1. Check if the port is toggled in the SM App. Check
not supplying for any messages about burned fuse.
power 2. Check output voltage is properly set in the SM App.

3. Check cable is fully plugged in.
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4. Check cable is not damaged.
5. Check the heating element is not damaged.

6 Weak or no WiFi 1. Check if the antenna connected to WiFi SMA is

signal. marked as WiFi.

2. Congestion: if there are many WiFi Networks in the
area surrounding StellarMate, the WiFi Hotspot
might be slow due to signal and channel congestion.
A possible solution in case of severe interference is
to toggle WiFi frequency (2.4Ghz/5Ghz) in
StellarMate OS and try to locate a channel that is
relatively free of congestion.

3. HDMI Resolution: If you connect StellarMate to an
external display using an HDMI cable, then high
resolution is known to cause interference with WiFi.
Try to lower the HDMI resolution to improve the

situation.

8 No Sensor data 1. Check if the supported sensor is used.

2. Check cable is fully plugged to the AUX port.
3. Faulty sensor.

Passwords

e The default StellarMate OS password is smat e
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e The default StellarMate WiFi HotSpot password is st el | ar @rat e
Learning StellarMate

For new users, using StellarMate effectively can take a bit of a learning curve (like
everything else) especially given the breadth of the features if provides. Here are some
useful resources to get you started:

e First Time Setup tutorial.
e StellarMate Video tutorials.
e FEkos Video Tutorials.

StellarMate App

You can connect to StellarMate X Controller in several ways, including:
1. StellarMate Mobile App for Tablets.
2. PC/Mac using KStars.

3. Any Web browser or VNC client.

StellarMate App is the Official App for StellarMate gadget. It is available for both Android
and iOS smartphones and tablets. It is primary designed for tablets in portrait mode. While
it can be used for phones, for the best experience, use it with a tablet/iPad. Download and
install the App on your device before you continue.

Google play

StellarMate on the Google Play StellarMate on the App Store

A WARNING

The App is required to connect to the unit and configure it for first-time use, so do
this step now and do not skip ahead!
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https://stellarmate.com/support/first-time-setup.html
https://www.youtube.com/watch?v=un2KVJY3Yis&list=PLn_g58xBkqHvRP34aR5midrDXx2TBbFPg
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https://play.google.com/store/apps/details?id=com.ikarustech.stellarmate
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https://play.google.com/store/apps/details?id=com.ikarustech.stellarmate
https://itunes.apple.com/us/app/stellarmate/id1252626058?ls=1&mt=8

Registration

When using StellarMate App for the first time, you need to register your device, or sign in

using your existing stellarmate.com credentials:

1. StellarMate X: If you purchased an SM X or SM Pro device, you need to register the
device first before proceeding. Click on the Register button and then follow the on
screen guide.

2. StellarMate OS: If you purchased StellarMate OS, or already have registered the
device before, you can simply sign in using your stellarmate.com username and
password. Beware that you must be connected to the internet for the initial sign in to
proceed. After sign in is successful, no internet connection is required and you can
switch network to StellarMate hotspot if desired.

Connect

Welcome to StellarMate

Have an existing account?  Register new device?

tellari Nate X

tellar/ate PRO

iMate Pro

Sign in Register




Connect

Register

Scan QR

Connect

Register

stellarmate

Enter Manually

Register via:
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o Scan QR code

o Enter Manually

© IMPORTANT
The StellarMate Mobile App requires a QR Code (on the back of StellarMate

Controller) in order to operate the StellarMate Controller. NO registration is
required to use the StellarMate Controller if you intend to use it directly via Web or
via Ekos client on Mac/PC/Linux. This step is only required if you want to use
the StellarMate Mobile App. You can continue to use StellarMate as is, including
accessing the Web Manager and VNC:

Web Manager URL: http://stellarmate.local:8624

Web VNC URL: http://stellarmate.local:6080

O Note

When accessing StellarMate directly via Hotspot (Access Point), the unit IP
address is always 10.250.250.1. Therefore, if you are having an issue accessing
the unit via its hostname, you can simply use the IP address in your browser to
access StellarMate Web Manager (http://10.250.250.1:8624).

QR Code

If you received the StellarMate Controller, you will find the Device QR Code on the back of
the unit.

¢

am X aeuwreas SERIWI

TO® ORI
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If you purchased StellarMate OS, the Device Serial Number is automatically generated for
you.

Manually

Connect

Register Device using Serial number

Enter serial written behind StellarMate device. Once you enter the correct Serial #, Buttons
are enabled and You will be automatically logged in to SM App. Make sure you are

connected to the Internet.

Steps
Register your controller after downloading the SM App. Make sure your tablet is connected

to the internet.

1. Launch StellarMate App on iOS or Android.
2. Tap on the Register button.
3. Enter registration information to sign up in StellarMate website and then click Next.

4. Scan the QR Code found at the back of the unit.

After registration is successful, you will be logged in automatically. Check your email for

your license and login information.

Setup
Go to your mobile OS WiFi settings and connect to the StellarMate hotspot.
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Hotspot: stel | armat e
Password: stel | ar @mat e

O IMPORTANT

Before using the StellarMate App to configure your unit for the first time, please
use the networking settings in your iOS/Android phone/tablet to connect to the
HotSpot first. Once connected, proceed to run the StellarMate App.

< WI-FI Wi-Fi Direct ¢
ON [ @
CURRENT NETWORK

— krrn

stellarmate

Password

stellar@mate

A

Show password

€ Autoreconnect

o

L Show advanced options

IP settings

DHCP =

Proxy

None w

Security

WA BOK
WPA PSK

CANCEL CONNECT

After connecting to StellarMate, go back to the App:

e Tap on RESCAN to start the scanning process. Discovered devices would be listed on
the left side pane.
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14:49 100 /€%

Please wait while we look for StellarMate
device(s) on the network

Detected: 2

Stop

Targets Device Power

1450 100 &

Connect & RESCAN

Manually Added Welcome
+ Add a device

Please make sure that you are either connected to StellarMate's HotSpot or
i ey StellarMate is on the same network as you are.

stellarmate
10.0.2.2

L ]

Click RESCAN to begin scanning the network for StellarMate devices.

=

Targets Devica Power flew Sattings

After StellarMate is detected, tap on it to establish connection. Wait for a few seconds
and the LED would turn green indicating a stable successful connection.




Connect

Registered

¢ Authenticating...

® Checking KStars...
(® Checking EkosLive...
® Cancel

The right side pane should now display the Equipment Profile page. Now you are ready to
connect to your astronomical equipment.

Connecting your devices

Most astronomical equipment such as telescopes, cameras, filter wheels, and focusers
connect via a USB cable. To add your devices, you need to create a new Equipment
Profile. Tap on the Add (+) icon next to the profiles to start the equipment profile wizard.



Connect & RESCAN

Manually Added

@ Equipment Profiles

Profile Simulators

Add a device

Aute Scanned

stellarmate
0023

4 Port Selector

ﬂ E @ @ Clear sky

[ +
A +.
Setup

Mot iite Auxl

LX200 OnStep Manual Fitter Astromefry
Atik CCD

amera ; v

QHY CCD MaxDome ||

Celestron SCT

My Observatory Cancel

After all drivers are selected, enter the desired profile name and tap Save.




Port Selector

Your equipment profile may contain one or more serial port and/or network-enabled
devices. Before establishing connection to such devices for the first time, StellarMate Port
Selector tool helps you to assign the appropriate ports and addresses for each. Serial
devices may include mounts, focuser, and filter wheels using USB-to-Serial adapters. You

need to know the baud rate for the device as by default it is set to 9600.

A NOTE: PORT SELECTOR IS NOT APPLICABLE TO PURE USB DEVICES
SUCH AS CAMERAS.

For networked devices over Ethernet or WiFi, you need to supply the device host name or
IP address and the device port. This information is usually supplied by your device
manufacturer. It is important to ensure that all networked devices are within the same
network as StellarMate. For example, if StellarMate is operating in hotspot mode (IP
10.250.250.1) then your network-enabled device must be connected to the same hotspot
network and have an IP address in this range (e.g. 10.250.250.5). On the other hand, when
StellarMate is operating in infrastructure mode (i.e. it is connected to an external WiFi
network like Home WiFi), then the other network-enabled devices must be connected to
the same network in order for all devices to talk to each other.

The Port Selector dialog can be accessed as any time by click on the Port Selector button.
When creating an equipment profile for the first time, it is automatically opened so you can
configure the ports before establishing connection to your devices either individually or via
clicking Connect All buton.



Connect

@ Equipment Profiles

Profile Simulators

4 Port Selector

Port Selector

QOHYCFW3 Serial etk Filev/seial/yv-idfusb- Froliic USE LC41
e

MoonLite Serial Motwork  fdewseral/by-idfusb-FT282_1 DELTE

EQMMod Mount Serlal | Metwork | T9E16841

The serial ports can be selected from the drop-down. The addresses are unique to each
connected device (similar to COM1, COM2..etc on Windows OS) but the automatically
generated port names usually do not tell you which device they are connected to. When you
have multiple serial devices, it can be tricky to find out which is which. StellarMate
automatically tries to connect to the serial devices and attempts handshake with each
device, but this might lead to multiple drivers trying to talk at the same time to multiple
devices which might lead to traffic collision.

Therefore, it is better to select the correct ports from the beginning. This is only required
once in the initial setup. One method to know a device's serial port is simply by connecting
one device at a time via USB, and then check the serial port that is displayed in the drop-



down. Make note of this port name and then connect the next device and check again, the
new serial port in the drop-down should belong to the 2nd device. Now you know for certain
the ports for the connected devices.

Once the ports and network settings are selected, press Connect All to establish

connection.

Connection Status
e Green: device is connected.
e Yellow: connecting to device.

e Red: connecting to device failed.

Connection Mode

e Serial: For mounts, filter wheels, and focusers that are connected via a Serial-to-USB
adapter. To connect to serial devices, you need to select the port and baud rate.
StellarMate provides the detected system ports in a drop-down menu to select from, but
you can also enter your own port manually.

e Network: For any network-enabled device (e.g. Mounts over WiFi like SkyWatcher AZ-
Gti).To connect to networked devices, ensure they are connected to the same network
where StellarMate is connected to. You need to enter the host-name or preferably the IP
address of the device in addition to the connection port and connection type (TCP or
UDP).

Baud Rate: Set the devices baud rate

Connect All: Connects to all the devices and closes the Port Selector

Port Selector

QHYCFW3 Serinl Pestwnrk vy sefial/by-idfuab- Proliic USE LC4T

MoonLite Sorlal | Metanm Sdey) serialiby-idfusb- FT232_1DE4UTE

EQMod Mount Serlal Metwonc | 19276841 11E=0




When connecting a serial device, you can specify the port by selecting from the drop-down
or typing it in the text field

Part Selector

QHYCFW3 Sectal Metwork  Fdevw/serial/by-idfusb-Frolific USB LC41

MoonLite Serlal | Motwork Sdevyseral/by-idfusb- FT232_1 DE4LTE

EQMod Mount Serlal Mework | 19278841

For network devices, you have to specify the host-name or IP of the device and the port.
Also you can choose the network type (TCP/UDP).

Optical Trains

|. ' Ekos

Optical Trains

Primary

Secondary

| Telescope/Lens  Create New

Optical Trains organize your equipment into separate unique optical paths. Each camera
must have its own optical train. The following elements are specified in each train:
1. Mount: Select which mount to use. Typically, all optical trains in the same profile use
the same mount.

2. Dust Cap: Select a mechanized dust cap if any (e.g. FlipFlat).



3. LightBox: Select a flat field lightbox if any (e.g. FlipFlat).

4. Scope or DSLR Lens: Select the scope or lens used in the optical path. To add,
edit, or delete optical elements, tap the Telescope & Lens button.

5. Reducer / Barlow: Select if any reducer or barlow is used in the train.

a. Reducer: By default it is specified at 1.0 which means that has no effect.
Range is 0.1x to 0.9x.

b. Barlow: If the value specified is over 1.0x, then it is considered a barlow
element (focal length is increased by this factor).

6. Rotator: Select a mechanized rotator if any.

7. Focuser: Select a mechanized focuser if any.

8. Filter Wheel: Select a filter wheel. This must be a standalone filter wheel connected
to Stellarmate via USB. If you have a filter wheel that is embedded in a camera, leave
this field mandatory.

9. Camera: Select imaging camera for this train. Each camera must have its own train.

10. Guider: Select the device that receives the guiding correction pulses. This can be
one of the following devices:

a. Mount: If the Mount can receive guiding correction pulses, then it is best to
select it so that the pulses are directly sent to the mount. This is the
recommended option.

b. ST4: If using an ST4 cable between the guide camera and mount, then you
should select the Guide Camera as the Guider.

c. Dedicated Guider: If using a dedicated guider interface device (like

Shoestring GPUSB) then select it as the Guider.

If a device provides more than one functionality, then it should be specified in all relative
fields. For example, MoonLite Nightcrawler is a Rotator and Focuser at the same time, so
we select NightCrawler under both Rotator and Focuser fields.

Once the optical trains are configured, specify which trains to use in each Ekos module.
Typically, the Primary optical train is used in Capture, Focus, and Align modules while the
Secondary train is used in Guide.

Tap the help Button to view an external video tutorial on Optical Train.



https://youtu.be/ltOFxH_fKnQ

|I ' Ekos

Optical Trains

Primary

Secondary

Tap the edit button and it will open the Optical train modal with the specific settings of a

train.

|. ' Ekos

Optical Trains

Primary

Secondary

You can also reset the train configuration by pressing Red "Delete Icon" beside the name




Name Primary

A Telescope Simulator

B - cel 1100 950@F/19.0

- Rotator Simulator

Focuser lter Wheel @
l Focuser Simulator CCD Simulator

Camera Guide Via @

W ccosimulator CCD Simulator

You can now view tool-tip for the description of some devices as shown in the images

below:



Name Primary

Mount

A Telescope Simulator

v ol cel1100950@F/19.0

Rotato
. Rotator Simulator

ilter Wheel @
l Focuser Simulator A4 . CCD Simulator

@ ccosimulator CCD Simulator

Power

Select the device that receives the guiding correction pulses
This can be one of the following devices:
Mount:

ST4:
Dedicated Guider

Tapping on Create new to creates a new train with a "New Train" name of previous /

default settings.



|. ' Ekos

Optical Trains

Primary

Secondary

|. ' Ekos

Optical Trains

Primary
Secondary

New Train

Telescope & Lens:



|. ' Ekos

Optical Trains

Primary

Secondary

Displays Telescope / Lens View. So, you can Add / Update telescope and lens and then

use those in different trains.

Connect
Telescope = = | © DSLR Lens

1  Celestron CPC 500@F/10.0 1 Canon EOS 24@F/2.8

Tap on the Add/Edit button next to the telescope to edit the details of the telescope. All

units are in millimeters.You can specify a Telescope and DSLR lens for your trains.



Celestron

112

Refractor

Similarly, you can add/edit DSLR lens and then use Scope/Lens in different Optical

trains.

Connect

Cancel

You can also access Optical train from the Setup Tab and Camera quick controls.



Weather Inforrmation

Weather Information are available in the setup page. The weather bar displays current
weather information for the surrounded region. It provides the current state of the weather,
temperature, wind speed, humidity and the Bortle Class. The Bortle Class is a measure of
the brightness and observation of the sky relative to light pollution. Bortle Class 1 is ideal

and 9 is the worst.

Connect

@ Equipment Profiles

Profile Simulators

stellarmate
T

4 Port Selector

The cloud button displays the 3-hour cloud map based on your current location.
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Connect

3-Hour Clowd Map §

The visibility bar displays the percentage of cloud coverage over the map.
Tour Guide

If you would like to take a tour guide, you will see a pop up whether to continue Tour Guide
or later.

471370



Welcome to StellarMate

Take a guided tour on Stellarmate App features

CONTINUE

Currently Tour guide is available for few important features i.e Setup, Ekos & Targets.

Tour Guide can be seen in the few images below:

For Setup, you can tap "Next" to proceed to the next tour zones.



Connect

X

This is the list of automatically discovered and manually added
StellarMate units. Tap RESCAN to detect new StellarMate units on the
netwark,

On tap "Finish", the tour guide for specific tap will be considered as completed. You can
also tap "X" during Tour guide to close it. That will also be considered as completed.
ON tap "Previous" button, to view the previous tour guide zone.



Connect

X

Explore applicable astronomical targets by tapping the Targets tab. Use
Go & Solve to center your target in the camera frame. Open the Framing
Assistant to achieve the perfect desired orientation. Head over to Ekos

tab to set up imaging sequences and live stack images.

Previous Finish

In Ekos, one line description of modules and Quick controls is explained.
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Focus the camera by using a motorized focuser.
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Capture a single preview frame.

In Targets, the main features are explained as shown in the few images below.
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5 our observation
ion. Search from thousands of objects and filter them using simple
teria. LIse the Framing Assistant to frame your targets.
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Object magnitude, rise, transit, and set times.
AL :+001°T

-

AL -044°

DSLR Setup

StellarMate supports many DSLR cameras from various manufacturers. When a DSLR is
detected, StellarMate attempts to identify it and then fill in the necessary metadata required
to run the camera. These include width and height in pixels, and the pixel (pitch) size in
microns. If StellarMate is unable to find this information, a DSLR Setup button is displayed
in the Equipment Profile page. Tap it to enter the information manually.

Once your DSLR is connected, it will ask you to setup it.
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Connect & RESCAN

ﬂ Equipment Profiles

Profile DSLE

5 stellarmate

¢ Part Selector

@ clearsky § a93c G 3.09m/s & 42% + Bortle Class 7 m

o ®

Abou

After configuring it, you can tap the save button.

Connect C RESCAN

+  Add adevice

ﬂ Equipment Profiles

DSLR Setup n

. stellarmate

Width (Pixels):
Height [Pizels)
Pixal Width {pm):

Pixel Height (urm)

@ clearsky § a93c G 3.09m/s O 4% +! Bortle Class 7 m

1,2 z ®

angeis

USB Devices
Now you are able to view the connected devices and it's details from StellarMate App.




Connect  RESCAN

Manually Added
@ Equipment Profiles

+ Add a device
Profile Simulators
Aty Scannad

stellarmate
0023

Y Port Selector

Setup

Connect  RESCAN

USE Devices *

1}' Ox0781:0x556b tP Ox03f0c0x034a 4' Ox3938:0:1037 ‘.IJ 0x174f:0x71 46

'4' OxBOB7:0x0aZa

A

Setup

Pressing on each Device list, you will be able to the it's information.




Connect  RESCAN

SanDisk

Ox0781 x556k

SanDisk Cruzer Edge

AC530099930419104555

Magss Storage

A

Sertup

Ekos

Ekos is where all the astrophotography workflow takes place.You can control all your

equipment, run sequences, and automate your workflow with the scheduler.
It is divided into different sections to facilitate access.




e Main Canvas: Displays the captured images.
e Canvas Operations: Control image histogram, toggle overlays, or display the

summary view. Includes Advanced controls for Focusing, Guiding, Alignment

e FEkos Modules: Capture, Mount, Observatory, Scheduler, and INDI Control Panel.

e Quick Controls: Quick access to Camera, Mount, and Rotator (if available)

operations. With Camera quick controls, you can capture previews, videos, and toggle

live stacking. Mount quick control provides mount speed & directional controls in
addition to tracking, goto, and parking operations.

e Status Bar: Divided to Mount and Camera status bars to display current status and any

relevant information. Two status bars. One on top and one at the bottom. Also includes
Device Battery level, WiF, Ethernet status and a badge with shows overall Status of
modules whether Capurting, Aligning etc.

Ekos modules and Quick Controls are only available after an equipment profile is started in
the Setup screen. However, if no equipment profile is started, you still have access to the
Scheduler module as it can be used to schedule your targets and command startup and
shutdown of equipment automatically. From the scheduler, you may select targets and
sequences to create jobs. Job constraints impose conditions that must be met. Once the
scheduler is running, it will select the best targets for imaging and would automate the rest

of the workflow without any operator intervention.

| Ekos

Scheduler
Target £ Jobs @ ¥ W+
J2000 RA 00:00:00 DEC | +00:00:00

Seguence o

Add Job

Start & Stop Jobs

>
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When an equipment profile is started, the Ekos modules are activated:

2.

Focus: Focus your camera either automatically via an electronic focuser, or
manually by adjusting the focus while framing, or by using Bahtinov Mask
Assistant. Create presets for different configurations and set advanced
settings to control the star detection and focusing algorithms.

Align: Align your mount to get highly accurate GOTOs and to ensure you
target is always in the center. You can also load an existing image to plate
solve and then command the mount to go to the exact center in the sky.
Perform Polar Alignment to ensure sharp images for long-exposure
astrophotography.

3. Guide: Guiding enables long-exposure astrophotography by ensuring your

mount tracks accurately with time. It can automatically select and lock a
guide star and send correction pulses to the mount to keep it always

centered.

4. Capture: Manage capture presets and jobs. Run sequences, adjust filter

offsets, and manage your dark library.
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5. Mount: Manage Meridian Flip & Limit settings.

6. Observatory: Control Dome or Roll-off observatories. Command mechanized
Dust Caps.

7. Scheduler: Select targets and specify startup conditions and constrains,
then let Ekos manage the rest.

8. INDI Control Panel: Direct access to all INDI devices and their properties.

Quick Controls are simplified quick-access settings for the camera, mount, and
rotator located on the top-right panel. They can be toggled at any time. Once
toggled, the corresponding control is overlayed on the top of your existing view
where you can quickly and efficiently control your devices.

1. Mount: Toggle parking & tracking. Adjust speed and use directional keys to
move the mount just like the handset. Issue GOTO and SYNC commands by
searching for objects.

2. Camera: Capture previews, record videos, and toggle live stacking.

3. Rotator: Control absolute position.

Save Images:

You can also save the captured image to your Phone/Tablet by pressing the
"Save" icon at bottom right.
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Quick Controls

StellarMate App has a total of three Quick Controls Modules which are used to control
three astronomical instruments as suggested by their names: mounts/telescopes,
cameras, and rotators.

Mount Quick Controls Camera Quick Controls Rotator Quick Controls
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Mount quick controls allows you to control your mount quickly and easily, it has the following
features:
1. Home Support: Toggle Home Support options
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2. Park/Unpark: Park or Unpark mount.

3. Tracking On/Off: Toggle Mount tracking.

4. Goto/Sync: Send a GOTO or SYNC command to the mount using a target or a
position.

5. Abort: Immediately abort any mount motion

6. Mount Speed: Select mount speed when moved via directional keys. Numeric rates

(e.g. 600x) usually indicate speed 600 times the sidereal tracking speed. This only
affects speeds for manual motion via directional keys and does not change
SLEW/GOTO speeds.

7. Controls: Buttons from which you can move your Mount
o Left/Right/Up/Down: Move your Mount towards specific directions.

8. Lock Mount Controls: Disable the Mount Controls

Unparking Your Mount

To unpark your mount, tap on the green P button, it should turn red signifying that the mount
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is now UnParked, and the mount status bar shows Idle.

Tracking On/Off

For mount that support tracking control, you can toggle tracking by clicking on ©) button. If
tracking is engaged, the icon turns to green and the mount status bar will show Tracking.
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Goto or Sync

You can goto or sync by clicking on the '@' GOTO button, a dialog will pop-up where you
can goto or sync to your last target, choose one of your last recently used targets, or select
and category and choose a new target.
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Moving to a specific direction manually

You can move your mount to a specific direction manually by using the Directional pads on
the left and right side of the screen.

Locking Mount Controls

You can lock mount controls using the @I Lock button on the bottom-right of the screen.

This will disable all the controls, and can be used to avoid any accidental touches.

67/370



The StellarMate Manual

Parking Your Mount

You can park your mount by clicking on the red P button, this will turn the button to the
yellow color while Parking your mount. After it is done parking, the button will turn to the

color green, showing Parked status in the mount status bar.
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Reverse Directions:

You can reverse the directions of your mount:
e North/South: Mount directions will be reversed for North/South when enabled.

e West/East: Mouth directions will be reversed for West/East when enabled.
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Home Support
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Find

Set As Current

Go

Some mounts offer support to slew to a predefined or custom Home position. It is
important to clarify the differences between the mount’s Park and Home positions:

Park: Park position is the position the mount should start at when powered on, or stop at
before being powered off. A parking position can be fixed by the mount’s firmware or
customizable by the user. Usually after a mount is parked, it is expected to be powered off
next. Some mounts do not respond to any command when parked.

Home: A home position is the mount’s startup or zero position. For many mounts with
relative encoders, the home and park positions are the same. Depending on the mount’s
type, the home positions can be different:

Equatorial Mount: Telescope looking at celestial pole with counter weights down.

Alt-Az Mount: Telescope is level with ground looking due North in the Northern

hemisphere and South in the Southern hemisphere.

For mounts that support homing, there are usually three operations available in the Mount’s
Quick Control bar. Please note that not all mounts support the three operations, some only
support a limited subset of these operations:
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Find: Search for mount’s home index positions.
Set as current: Save current position as the mount zero position.

Go: Go to mount predefined home position.

Camera

Camera quick controls allows you to control your camera quickly and easily.

e You can quickly change Settings and capture a Preview image, or start a continuous loop
Framing until explicitly stopped.

e Stream and Record videos if supported by your camera.
Get amazing pictures with Livestacking

Preview & Framing

1. You can capture a preview image by tapping on the O] Camera button.
o An animated circular progress icon will show the progress of the current capture
and will show you when the image is being downloaded to the app by showing a

green € (|oud download icon.
2. Looping can be done as well by tapping on the = Loop button (repeat icon).

3. You can stop the capturing process by tapping on the M Stop button anytime while it's
capturing.

721370
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Video Recording

These are the following options in Video Recording:

1. Directory: Path of videos is set using Directory browser.

2. File Name: Set SER video file name. Record files may contain some patterns to make

them dynamic.
o _D_: For the date in YYYY-MM-DD

o _H_: For time in HH:MM:SS.
o _T_: ForISO8601 time stamp.
o _F_: For filter name, if any.
3. Play: Enables the video streaming if supported by the camera.
4. Record / Stop: Starts the recording, if the recording is started. Icon will be changed to

stop icon. So, you can stop the recording.
5. Until stopped: Select one from the predefined video duration or select Until Stopped

to to make the recording continues until explicitly stopped.

731370
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6. FPS: Record stream until these many frames are captured

Videos are recorded as lossless SER format. By default, they are saved to the StellarMate

Videos directly which can be accessed via Network share on Windows, Mac, and Linux.

Live Stacking

StellarMate App includes support for Live Stacking. Live stacking works by combining data
from multiple images to increase the Signal to Noise ratio. This would reduce the overall
noise in the image and increase the contrast of the objects in the frame. Faint objects like
galaxies and nebulae should pop up only after a few images are combined. As you
continue to live-stack, the graininess of the image would be substantially reduced resulting

in a crisp and smooth image.

The live stacked images are only as good as the data. Therefore, for Live-stacking to

operate successfully, the following conditions must be met:

1. The image must be well-focused.

2. The image must contain sufficient stars for the algorithm to work. The livestacking
algorithm inspects stars in each captured frame and performs the necessary star-
alignment to compensate for any offsets or rotations among the captured images.

3. For exposures above 30 seconds, you must have guiding activated. Star trails
tend to form with most consumer-grade mounts after usually 30 seconds. The
maximum unguided exposures should be less than 30 seconds, or as appropriate
given the tracking performance of the mount. Good Polar alignment significantly

helps the livestacking performance.

Livestacking can be toggled directly or during the execution of a sequence job in the
Capture module. When no sequence queue is running, the livestacker would trigger a
capture loop using the primary camera in the Quick Controls Settings. For example, if the
exposure duration was set to 5 seconds, then a 5-second capture loop is automatically
started by the livestacker. The capture loop would run indefinitely until stopped by the user.

Alternatively, if a sequence queue is already running, then toggling the livestacker would

make it wait for the next frame to arrive before processing it.
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In either case, the first frame is used to extract the reference stars information, and the

actual stacking begins starting with the second frame.

To toggle live stacking options, tap the LIVE button in the Camera Quick Controls. Tap the
Play button to start the process. Livestacker utilizes a median stacking algorithm and

automatic background extraction followed by contrast adjustments to bring out the details.

| |sigma Clipping @ Contrast
9
L 0 Saturation

&~ 3

m Background -

(  Tracking i Complete

Sigma clipping helps with noise reduction during the stacking process. The mean and
standard deviation are calculated from the first three captures. Subsequent captures are
then sigma-clipped to remove any outliers outside the envelope of acceptable ranges

around the mean.

The diagram below shows how values outside the envelope are masked and not included
in the stacking process. You can control the upper and lower limits of this envelope by

adjusting the Siower and Sypper (default is set to 3) parameters in the app.



The contrast and saturation controls do not affect the stacking process itself, but apply
some cosmetic adjustments to the final image to improve its quality. Some non-nebulae

objects might benefit from the automatic background subtraction controlled by the
Background parameter. Increasing this value would attempt to compensate for sky glow in

the background, but might also result in loss of detail.
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https://pixinsight.com/doc/tools/Imagelntegration/Imagelntegration.html

E Background 20

Auto Dark: Subtract dark frames when applicable.
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Plate Solve: Solve each frame and align frames accordingly (beta).

When Live stacked images are received, they are displayed in the main view with a
thumbnail carousel at the bottom. Each image is numbered sequentially. To ensure proper
performance, only the last 10 captured images are available in the carousel. To view a
specific image, simply tap its thumbnail in the carousel. When the livestacking is restarted

again, all images would be cleared.

Q@ ol A S WX
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All live stacked images are saved as JPG in StellarMate Pictures directory, where they can
be accessed later via the Gallery, StellarMate network share, or FTP.

To save an image in the tablet/phone storage, tab the Disk icon in the camera’s info bar.

Settings

You can quickly take custom preview captures or loop frames by tweaking the settings in
the quick settings bar by tapping on the & Quick Settings button. The quick settings
bar can be expanded by tapping on the up expand arrow on the left side of the bar.

Different settings can be changed for a specific camera i.e Frame type, Binning, Exposure,
Temperature, Gain & Offset.

Note: Choosing a temperature will set the temperature immediately.
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Rotator

Rotator quick controls allows you to control your rotator quickly and easily, it has the

following features:

Display Current Angle (please note all angles are in degrees)
Goto absolute angle

10-step Counter-Clock-Wise Movement

10-step Clock-Wise Movement

Abort Motion

Going to absolute angle

You can go to an absolute angle by tapping on the textbox and typing it the angle you want

to go to, then tap on the ‘& Goto button next to the text-box on the right. You will be able to

see the angle display view changing along the way to its final angle.

Going to an angle position by steps

80/370
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You can rotate the rotator to a different angle using the C: CW and V) CCW rotation

buttons, which will change the rotation by 10 steps depending on the direction chosen.

Modules
Advanced controls for Focusing, Guiding, Alignment, Capture, Mount, Observatory,
Scheduler, and INDI Control Panel.

StellarMate App has a total of six Ekos Modules which are used to control various
astronomical instruments such as: CCD cameras, DSLR cameras, mounts/telescopes,
dustcaps, domes, roll-off shutters, filter wheels, rotators, focusers, and more.

Focus Align Guide
O A
Capture Mount Observatory
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Scheduler

Focus

In order to focus an image, Ekos needs to establish a numerical method for gauging
how good your focus is. It's easy when you look at an image and can see it as unfocused,

as the human eye is very good at detecting that, but howcan Ekos possibly know that?

The most tried and tested method is Half-Flux-Radius (HFR), which is a measure of the
width in pixels counting from the center of the star until the accumulated intensity is half of
the total flux of the star. As you move closer to the point of optimum focus, so the HFR gets
smaller, reaching a minimum at the point of focus before increasing as you start to move
away from focus. HFR has been used on lots of different types of equipment and has

proved to be stable in a wide range of circumstances.

The Focus module allows you to do focusing using your focuser, it has the following
features:

e Manage / Select Optical trains.

e Goto absolute motor step

e Preview

e Loop

e Advanced options (settings, process, mechanics)

e Image viewer
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e HFR Plot

Now you can drag the Focus module to any part of the screen using gestures

Quick Settings

83/370



New Trai

Red

e Train

You can Select / Edit a train specifically for Focus module. Each module has it's own
train. Visit Optical trains topic for more.

e Filter
e Binning
e Gain

There are 3 ways to Autofocus in Ekos. Here, I've setup an example that covers each:

1. Use Autofocus on the designated filter. In the example, Lum is configured like this.
Whenever the Lum filter is selected in a sequence, Autofocus will be run on Lum.

2. Use Autofocus on a "lock” filter. In the example, Sii, Ha and Qiii are configured like this.
Whenever Sii, Ha or Qiii are selected in a sequence, Autofocus will be run on Lum. When
Autofocus completes (for example at 37273), Focus will apply the offset to go from Lum to,
for example, Ha (in this case (-23 - 0) = -23 ticks. The focuser moves to 37273 - 23 =
37250 and Ha will again be selected in the filter wheel.

3. Don't use Autofocus but apply offsets on filter change. Red, Green and Blue have been
setup like this. For example, when swapping from Red to Green, no Autofocus will be run
and the focuser will from its current position (e.g. 37118) by the offset different between
Red and Green. In this case, 4 - (-21) = 25 ticks. So the focuser moves to 37118 + 25 =
37143 and Green will be selected in the filter wheel.



2. So how do | setup Filter Offsets?
You can do it manually by running Autofocus several times and getting an average focus

position for each filter. Then do the maths yourself to work out the offsets and enter these
numbers into the Offsets column in the Filter Settings popup.

3.6.5 Introduced the Build Filter Offsets utility, launched from the Filter Settings popup by
pressing the Build Offsets button. This helps to automate the process. See the Build
Offsets section in the Focus section of the Kstars Handbook

Auto focusing

You can do auto focusing by either keeping the preset setting as default or choosing an
existing preset and then tapping on Auto Focus. The image viewer will show you the current
image being captured by your camera, with a square around the detected star. An HFR
Plot is also available on the right side of the screen to inform you about the current motor
step and the HFR (Half-Flux-Radius). The blue points are the previous focus points, and the
green point is the latest focus point. The HFR value is displayed under the HFR Plot.

When the Auto Focusing is done, the status badge above the HFR Plot will turn to green
and say "Complete”.


https://docs.kde.org/trunk5/en/kstars/kstars/tool-ekos.html#ekos-focus

® HFRPot

Settings

You will be able to see the Settings by pressing the Icon

Ekos

Settings

Advanced Settings
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e Advanced settings

e Process settings

e Mechanics settings

871370
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| Dark Frame
Box 48

Full Field Annulus

Suspend Guiding Settle

The Settings page has the following options:

Auto Select Star: Automatically detect and select best star for guiding in the image.
Subframe: Subframe around the focus star during the autofocus procedure. Enabling
subframing can significantly speed up the focus process.

Full field: Measure average HFR from all stars combined in a full frame. This method
defaults to the Centroid detection, but can use SEP detection too. Its performance
decreases as the number of stars increases.

Suspend Guiding: Suspend Guiding while autofocus in progress. If the focus process
can disrupt the guide star (e.g. when using Integrated Guide Port IGP whereas the
guider is physically attached to the primary CCD), then it is recommended to enable
this option. When using Off-Axis guider, then this option is not necessary.

Dark Frame: Check this option to capture a dark frame if necessary and perform dark-
frame subtraction. This option can be useful in noisy images.

Box: Sets the box size used to enclose the focus star. Increase if you have very large

stars.



Annulus: During full field focusing, stars which are inside this percentage of the frame

are filtered out of HFR calculation (default 0%). Detection algorithms may also have an
inherent filter.

Settle: Sets the amount of seconds to wait before resuming guiding.



Process

Process

Advanced Settings

Detection Threshold SEP Profile 1-Focus-Default v
Algorithm Iterative ™

Tolerance -~ B

The Process page has the following options:

e Detection: Select star detection algorithm. Each algorithm have its strengths and
weaknesses. It is recommended to keep the default value unless it fails to properly
detect stars.

o SEP: Source Extractor and Photometry, an efficient source detection method
based on Source Extractor (Bertin and Arnouts 1996; Bertin 2016). See SEP:
Source Extractor as a library in the Journal of Open Source Software.

o Centroid: a source detection based on estimating star mass around signal
peaks.

o Gradient: a single source detection based on the Sobel filter. Initial or full-field
analysis will use SEP instead of this method.

o Threshold: a single source detection based on pixel values. Initial or full-field


https://joss.theoj.org/papers/10.21105/joss.00058.pdf
https://joss.theoj.org/papers/10.21105/joss.00058.pdf

analysis will use SEP instead of this method.

o Bahtinov: This is useful for users who do not have a motorized focuser and
prefer to focus manually with the aid of a Bahtinov Mask. After capturing an
image in the focus module with the Bahtinov mask algorithm selected, Ekos
would analyze the images and stars within it. If Ekos recognizes the Bahtinov
star pattern, it will draw lines over the star pattern in circles on the center and on
an offset to indicate the focus.

e Threshold: Threshold percentage value is used for star detection using
the Threshold detection algorithm. Increase to restrict the centroid to bright cores.
Decrease to enclose fuzzy stars.

e Effect: Apply filter to image after capture to enhance it for preview purposes. It is highly
advisable to turn off any effects during the focusing process as it may interfere with HFR
calculations.

e Kernel size: This is the gaussian blur kernel size. Used for blurring the image before
for instance the Bahtinov edge detection.

e Sigma: This is the gaussian blur sigma value. Used for blurring the image before for
instance the Bahtinov edge detection.

e Algorithm: Select the auto focus process algorithm:

o lterative: Moves focuser by discreet steps initially decided by the step size.
Once a curve slope is calculated, further step sizes are calculated to reach
optimal solution. The algorithm stops when the measured HFR is within
percentage tolerance of the minimum HFR recorded in the procedure.

o Polynomial: Starts with iterative method. Upon crossing to the other side of the
V-Curve, polynomial fitting coefficients along with possible minimum solution are
calculated. This algorithm can be faster than purely iterative approach given a
good data set.

o Linear: Samples focus inward in a regular fashion, using 2 passes. The
algorithm can be slow, but it is more resilient to backlash. Start with the focuser
positioned near good focus. Set Initial Step Size and Max Travel for the desired
sampling interval and range around start focus position. Tolerance should be
around 5%.

e Tolerance: The tolerance percentage values decides when the autofocus process
stops in the lterative algorithm. During the auto focus process, HFR values are

recorded, and once the focuser is close to optimal position, it starts measuring HFRs


https://en.wikipedia.org/wiki/Bahtinov_mask

against the minimum recorded HFR in the sessions and stops whenever a measured
HFR value is within % difference of the minimum recorded HFR. Decrease value to

narrow optimal focus point solution radius. Increase to expand dsolution radius.

Average over: Sets the number of frames to capture in order to average the HFR value

at the current focuser position.
Num. of rows: The number of rows set in this field will be combined in the Bahtinov

max average calculation. Changing this value might help to match the Bahtinov lines on
the star pattern more accurately.



Mechanics

Mechanics

(o8

Settings

Classic

Capture timeout

Maotion timeout

Setlings

The Mechanics page has the following options:

1. Walk: Select the type for the focuser to take when using Linear 1 Pass. For Linear
only Classic is available.

2. Settle: Settle time (in seconds) after moving the focuser before capturing the next
image during Auto Focus and after an Adaptive focus movement.

3. Initial Step size: Initial step size in ticks to cause a noticeable change in HFR value.
For timer based focuser, it is the initial time in milliseconds to move the focuser inward
or outward.

4. Number steps: This number is multiplied by initial-step-size is number of outward
steps the Linear Focus algorithm moves away from the initial position at the start of
focusing.
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5. Max Travel: Maximum travel in ticks before the auto-focus process aborts.

6. Max Step size: The maximum single step size the algorithm is allowed to command
as it searches for the critical focus zone. The calculated step size would be limited to
this maximum value.

7. Backlash: Number of average frames to capture. During each capture, an HFR is
recorded. If the instantaneous HFR value is unreliable, you can average a number of
frames to increase the signal to noise ratio.

8. AF Overscan: Provides backlash overscan in ticks for outward focuser movements
during an Autofocus run. This is in addition to any Driver Backlash provided by the
device driver and set in the Driver Backlash field. Set to O to disable. If set, AF
Overscan is applied to all focuser movements initiated by the Focus module. Typically
either Focuser Backlash or AF Overscan is set.

9. Capture timeout: Maximum time in seconds to wait for a captured image to be
received before declaring a timeout.

10. Overscan Delay: Delay between completing the outward motion of an Overscan and
starting the inward motion. For most focusers 0s is fine.

11. Motion timeout: Maximum time in seconds to wait for the focuser to move to the
desired position before declaring a timeout.

Align

94 /370
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The Align module enables highly accurate GOTOs and dead-center target images by
utilizing plate-solving. The process starts with capturing an image and plate-solving it to get
the exact sky coordinates. Once the coordinates are obtained, the mount is synchronized
and then commanded to slew to the correct target position. This cycle repeats until the

mount is within a few arcsecs from the target.

Primary

It has the following features:

1. Manage / Select Optical trains.

2. Exposure

3. Gain

4. Action: Sync, Slew to target or do nothing.
5

Binning

e Polar Alignment Assistance
e Capture & Solve

e Load and Slew

e Image Viewer

e Alignment Plot

95/370



Capture & Solve

To start capturing and solving, just tap on the Capture & Solve button and the StellarMate
will take care of the rest. When it's done, you will be able to see the current Alignment
capture preview, alignment info on the solution bar on the bottom, and the points on the

Alignment plot. The points on the alignment plot have 3 different colors: Red, Yellow and
Green. If a point is red, that means that the error is 1.5 times or more above the accuracy
value, if it's yellow, that means that the error is between 1 times to 1.5 times above the
accuracy value, and finally, if it's green, that means that the error is within the accuracy

value. The accuracy value can be changed in the preset settings.

Iterations

Load and Slew



Select

Please select the image selection method

*HOMNE/TABLET GALLERY SM STORAGE

You can load Fits file from the tablet or using Directory browser to access SM device files.

To start a load and slew action by tapping "Phone/Tablet Gallery" and selecting an image to

slew to. Stellar-solver is very accurate at this and will be able to slew to object in the image.
PAA

Polar Alignment Assistance (PAA)

If your mount supports Polar Alignment, you can use the Polar Alignment Assistant (PAA) to
improve your alignment.

To start the polar alignment process, open the polar alignment assistance by clicking on
PAA button.
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Polar ANgnment

Load & Slew

= e
Solve

] =3

Mount Speed
Max

Manual Slew

On




You can adjust the mount direction (1) by selecting West or East rotation. Adjusting the
Mount Speed (2) by opening the speed menu and selecting the preferred rotation speed.
Mount Rotation (3) allows the user to modify the amount of rotation the mount rotates after
every capture. Manual Slew (4), the option to allow the user to manually rotate the mount

after every capture and continue the process manually.

Set the preferred settings and follow the instructions at each step to complete the process.

e First Capture

C Second Capture



alignment completed
ly

c Third Capture



g the third and f

* Select Star

Once all 3 images have been captures, you are shown the correction vectors. You can
select a star to see the correction vectors relative to the selected star.
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Q, ZErr: +00:16:08
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o AAI-00:06:05

o, AAz -00:14:56

Choose your exposure time & select an adjustment method

The correction vectors and screen will move to the selected position. At this stage you can
use the pinch or spread gesture to use zoom in or out as shown. The zooming and tap
features also works while the image is minimized.




C' Select Refresh & Algorithm

In the Refresh Stage, the user can adjust the refresh rate by changing the input on the right
side, pressing Refresh to start the process.
(Note: at this stage, the refresh only starts once Refresh is clicked)

There are two different algorithms you can choose for PAA:

o, AAlt-00:

9

o, AAz -00:14:56

1. Plate Solving: Uses plate solving to track what the corrected alignment error is during

the refresh process . User should try reduce the error in the Updated error line below
and minimize the size of arrows. This is the only scheme that can fully correct an error
larger than the image field-of-view, but depends on reliable plate solving.

If Plate solve is unchecked, "Move Star & Calc error" Algorithm is used.

2. Move Star and Calc error: Like Move Star, but Ekos attempts to track the star being

moved and estimates the current alignment error when it can.



Plate Solve:

You can also adjust the mount’s altitude & azimuth knobs to reduce the error.

&

Satup Fkos Sky Targets Device

e Refreshing

Refreshing begins and can still be adjusted using the slider. Once done with Polar
Alignment, simply press the Stop button.
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Settings
Following settings are from Align module:

e Preset settings

e Rotator control




Presets

Preset Settings

b ¢ a 22:48:51 +26:22 B CCD Simulater
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Settings

3-Large..Solving v

Preset settings has the following structure:

1.

2
3
4.
5

Exposure

Binning

Filter

Gain/ISO

Accuracy: Acceptable difference between reported telescope coordinate and actual
solved coordinates

Settle: amount of time to allow mount to settle (in milliseconds)

Dark Frame

Use Scale: Use image scale to speed up astrometry solver. This speeds up the solver
greatly as it limits the number of images scales it needs to sift through.

Use Position: Limit the astrometry solver to only search for solutions near the mount

coordinates. This can significantly speed up the solving process..



Rotator control

Rotator control

@ iy - - |. ' Ekos

Settings

Rotator Control ~ Threshold:

1. Rotator Control: Use automatic or manual rotation control when using Load & Slew.
For automatic control, the mechanized rotator is commanded to rotate to match the
desired position angle. For manual control, the user is asked to manually rotate the
camera until the desired position angle is reached.

2. Threshold: Rotator threshold in arc-minutes when using Load & Slew. If the difference
between measured position angle and FITS position angle is below this value, the load

& slew operation is considered successful.

Guide

The Guide module manages guiding the mount to ensure targets are locked at the center
during imaging. A dedicated guide camera is required in the secondary optical train. It has
the following features:

Manage / Select Optical trains.
Start guiding

Preview

Advanced Settings



The StellarMate Manual

e Image viewer
e Guide Plot

ain Primary

1. Train: You can Select / Edit a train specifically for Align module. Each module has it's

own train. Visit Optical trains topic for more.

108/370
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2. Exposure: Exposure time in seconds
3. Delay: Delay in seconds between image captures.

4. Binning: Guide camera binning. It is recommended to set to 2x2 or higher.
Guiding

You can start guiding by tapping on the Start button. The guide module will start by
calibrating, and then will start the guiding process. When guiding is in progress, you will be
able to see the Guide plot being populated with lines for the RA drift, DE drift and the Total
RMS. You can also check the values for RA RMS, DE RMS and Total RMS under the plot.

Capture

- ®
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Settings

Following are the settings from Guide module:

Settings

Advanced Settings

e Preset settings
e Advanced settings
e (alibration settings




Presets
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Subframe

e Subframe: Subframe the image around the guide star. Or for PHD2, receive the Guide
Star Image instead of the full image frame. For the Internal Guider, before checking this
option, you must first capture an image and select a guide star. Uncheck it to take a full
frame again.

e Box: Guide star tracking box size. Box size must be set in accordance to the selected
star size.

e Dark: Subtract dark frame. If no dark frame is available, a new dark frame shall be
captured and saved for future use.

e Auto star: Automatic control
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e Dither: Allows manual dithering.

e GPG: It can be used with all Guide star-detection algorithms but has been tested most




and is recommended with SEP Multi-star.
Directions: Shows the values of RA and DEC.
o0 RA: Guide Right Ascention Axis
» +: East Direction Guiding
= -: West Direction Guiding
o DEC: Guide Declination Axis
= +: North Direction Guiding
= —: South Direction Guiding
Aggressiveness: How aggressively the guider attempts to correct the guide
deviations. 1.0 would attempt to fully correct the error. It's best to use an
aggressiveness less than 1.0 to avoid oscillations.
Min Error (arcsec): Minimum guide deviation in arc-seconds for which a guide pulse
would be sent to the mount. If the guide error is less than this value, then no pulse is sent
to the mount.
Max Response (arcsec): Maximum guide pulse that is generated by the guider and
sent to the mount in arc-second units. That is, the guider will not attempt to move the
mount more than this many arc=seconds at any given time.

Clear calibration model: Clears all the calibration data for the guiding process.



Calibration

Ekos

Settings

Advanced Settings Calibration Settings

AuUto sguare size |

Pulse: Initial pulse size for calibration.

Iterations: Maximum number of iterations calibration should use per phase. It may use
fewer (If max move is reached).

Max move: Maximum number of pixels the calibration should move. Once it exceeds
this amount, it will finish the calibration phase. It may move less if max iterations is
reached.

Two axis: Check if you want the calibration process calibration in both RA & DEC. If
unchecked, the calibration is only performed in RA.

Auto square size: Automatically select the square size based on the selected star
width.

Checkbox options:

1.
2.

Removes the effect of DEC backlash when calibrating guider.

If checked, always re-calibrate when guiding is started. This is often not necessary
when a good quality calibration has previously been done and the guide camera has
not been rotated or re-installed.

Store and attempt to reuse calibrations. This only works on opposite sides if the



meridian if the pier-side can be automatically determined from your mount. The "Reset
Guide on Slew" option above must be unchecked for this to be attempted.

4. When re-using a calibration, reverse the DEC angle if the current pier side differs from
the one at calibration. This only applies when re-using calibrations, The value you need
is a property of your mount that should be restricted.

Capture
The Capture module is where you create sequences to capture your targets. In the typical
astrophotography workflow, Capture module is used last after you finished Focusing,

Aligning, and Guiding your target. Let us first define some common terms:

Train
You can Select / Edit the train specifically for Capture module. Each module has it's own
train. Visit Optical trains topic for more.

Capture Presets has the following structure:

Ekos

Preset Settings

Filter
Exposure

A Temperature
Binning p

Format Gain

Encode Offset

b 4

1. Preset name: Name of the preset.

2. Frame Type: Specify the type of desired camera frame. Options are Light, Dark,



10.

11.

Bias, and Flat frames.

Exposure: Specify exposure duration in seconds.

Binning: Specify horizontal (X) and vertical (Y) binning.

Format: Specify capture save format. For all CCDs, only FITS option is available.
Encode: For DSLR cameras, you can an additional option to save in Native format
(e.g. RAW or JPEG).

Filter: Specify desired filter.

Temperature: Set the desired temperature, if you camera is equipped with a cooler.
Check the option to force temperature setting before any capture. Capture process is
only started after measured temperature is within requested temperature tolerance
Gain: Specify the value of gain. Leaving it to -- would not change the current gain set in
the camera

ISO: For DSLR cameras, specify the 1ISO value.

Offset: Specify the value added to avoid the reads to clip at value "zero". Leaving it to

-- would not change the current offset set in the camera.

Duplicate Preset

Now you can duplicate an existing preset with the same information and save it as an new

Preset.

Duplicate preset contains "(1)" after the name.
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Preset Light (1)
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Setup Device




Count: Number of sequences you want to capture.

After creating your presets, you can now tap on the preset dropdown in order to select the
preset you want, and then tap on Add to Sequence, so the sequence can be added to the
sequence list.

In the below example, you can see that there are 3 different jobs in the sequence list as

shown by the filter in the beginning of each one. (red, green, and blue)

e Sequence: Capture a number of images with the settings specified in a preset.

1. The count field in capture module specify the number of images to capture using that
preset.

2. Delay parameters is used to introduce a delay in seconds between each captured
image and default to zero.

3. A sequence is also referred to as Job

Ekos

Capture

Primary Sequences g * B:

Default
o Mo saguences. You can add them by tapping on Add to Sequence.

N 1

Add to Sequence

start & Stop Sequences

e Creating a sequence
To create a sequence, you should first create a new preset by tapping on the + button next

to the preset dropdown box.
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Capture

Primary Sequences B * W=

Default i
Mo saguences. You can add them by tapping on Add to Sequence.

Add 1o Sequence

atart & Stop Sequences

S 13 oo Simulator
+

Ekos

Preset Settings

Type . B D F

Exposure 1 +

Termperature
Binning . 2x2  dxd bt S

Farmat Mana Saln

Encode FITS Offset

22:35:07 ER CED Simulatar

+

After filling the preset settings, you need to add a sequence
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Capture

Primary Sequences B * =

Dark i
Mo saguences. You can add them by tapping on Add to Sequence.

Add 1o Sequence

atart & Stop Sequences

Q @ O A B Y Ekos

Capture
Train Primary V74 Sequences @ ¥ #F

Preset Dark —|— y ]j 1

Ol & ¢ & o

Count

Add to Sequence

Start & Stop Sequences

4

Fa

The default directory is under "Pictures”. You can go back to previous directories by going
back.
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Select file

X

Selected folder: /home/stellarmate/Picturs Confirm

Add to Sequence

Start & Stop Sequences

>

Sequence files are saved in "/home/stellarmate/sequences”

camera name.

Ekos
Select file

Folder is Empty

Selected folder: /home/stellarmate/sequences/CCDSimulator Confirm

Add to Sequence

Start & Stop Sequences

>

By selecting the sequence file, you will be able to add a sequence in your sequences and




can capture your images accordingly.

Qe o ANIX Ekos o ©

Capture

Train Primary & Sequences @ ¥ W=

Preset Dark 4120 L mo X

O@@EU.D

Count 8 %

Add to Sequence -

Start & Stop Sequences

P

Sequences have the following structure, displayed through icons for simplicity:
e Toprow

1. Job Number

2. Job Progress Bar

3. Count Progress

4. Delete Job

e Bottom row
Filter
Frame Type

Binning

Gain/ISO

1.

2

3

4. EXxposure
5

6. Offset
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Capture

Train Primary Sequences B ¥ ®:

Preset Default 5 e
No sequences. You can add them by tapping on Add to Sequence

Count =
Add to Sequence
Start & Stop Sequences %}

>

© Tracking

After adding the sequences, tap on the Play button under the Progress header to start the

sequence.

Capture
Sequences

© Ol O ) Esa

© OG0 ¢ () Hso

During the capture, a soft "ding" sound will be played for each capture (you can turn on
sounds by switching from Ekos Tab to Settings Tab and then toggling sounds on). After the




capture is complete, you will see a notification message that says "CCD capture
completed" and a "complete” sound will be played. In the case of the capturing processing
aborted for any reason, an "error" sounds will be played, and a notification message will be

shown.

QOO AN XY Ekos

Capture

Train Primary Sequences @ ¥ W=

Preset Dark 1 11

O O 2] & &) Eoo

Count

3/3

Add to Sequence F O El @ 0.0

Start & Stop Sequences

>

o

Dark Library

Dark Library i
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Capture
Train Primary Sequences @ * ¢

Preset Default

Count

Add to Sequence

Start & Stop Sequences

>

i

Train:  Primary

Prefer: e Defects

o 3 Tl"" ®

Setup Device View Settings About

The Dark Library is a collection of dark frames captured from your cameras under different




settings. There are basically five primary types of frames:

1. Light Frame: This is the regular image captured by your sensor. It is called light
because it captures the incoming light received at the sensor.

2. Dark Frame: A frame captured with the same settings as the light frame (same
temperature, exposure time, and binning) but with the shutter closed so that no
photons reach the sensor. This is used to record the electronic noise generated by
the sensor without any incident photons. It is used to remove noise from the Light
Frame by means of subtraction since the Light Frame includes signal from both the
incoming photons and electronic noise generated by the sensor.

3. Bias: A very short exposure with the shutter closed.

4. Flat: A frame captured with the same settings as the light frame (same temperature,
exposure time, and binning) but subjected to an illuminated flat field source (such as
an LED panel). This is used to correct for optical aberrations in the imaging train
including dust motes.

5. Dark Flats: Special type of dark frames captured at the same exposure of flat
frames. This is used to calibrate the flat frames.

Dark Library is used to capture dark images.

Generating a dark library for your equipment profile is highly recommended. When
capturing frames in focus, guide, and align modules, the system searches the dark library
for suitable dark frames. If a suitable match is found, the light frame is calibrated and this

can greatly enhance the performance and accuracy of all Ekos modules.

Note: "Dark Library is not used to calibrate your sequence images, it is only used to

calibrate the Align, Focus, and Guide module frames."

Dark frame calibration can be applied using two methods:

1. Dark Subtraction: The dark frame is simply subtracted from the light frame. This is
the recommended method when using a cooled camera.

2. Defect Maps: For uncool-ed cameras (e.g. Guide), dark frames may not be suitable
for removing the hot and pixels present in the image. An alternative method
generates a map of bad pixels that should be treated in the light frame. You can
adjust the Hot and Cold pixels sliders to include or exclude pixels. It's recommended

not to include more than 5,000 pixels as it can become computationally expensive to



correct this many pixels in guide images. Ekos corrects each defective pixel by using

calculating the median value from surrounding pixels.

Preset: Select which capture preset to use. The camera name, gain, and offset are used
from the preset while the exposure and temperature settings (if supported) are configured

in the Create Dark Library window.

Prefer: Select which dark calibration method to utilize for the selected preset. Both

methods are used to remove noise from the light frame:

o Dark: Remove noise by means of dark frame subtraction.
o Defect Maps: Remove noise by means of defect map substitution.

1. Create Darks:

Create a master dark frame by capturing and averaging a number of individual
dark frames.
1. Select the range of exposures, binning, temperatures and count (if applicable)

required.



2. Each time you change a selection, the Total Frames count is updated to reflect
the required frames.
3. When ready, tap the Play button to start the process.

2. Create Defect Map:

Q Q) AL N X
Master Dark: 1.0secs 1x1 @ 0.0°G 100 v
Info
Time: 2022-05-17T08:40:13.952
Exposure: 1

Mean: 9.2 Temperature: 0.0

Median: 90 o | 1.7
Bad Pixels

| Hot Pixels: = 2844

(@) cold Pixels: = 1438

Generate Map

After creating a master dark, you can create a defect map for your camera. Usually,
defect maps are used when dark frame subtraction does

not improve the quality of the calibration result. This is especially evident when using
uncool-ed guide cameras that can exhibit hot pixels that are

hard to treat with classical dark frame subtraction methods.

1. Selecting the master dark frame, loads the information of the image

2. Then adjust Hot and Cold pixel sliders to include or exclude pixels.

3. Click Generate Map to inspect the results and once satisfied tap the save button

to store the defect map for future use.



3. View Masters:

Q @® O A X

1x1 0.0°C 1s 2022-09-30T19:00:50
1x1 0.0°C 1s 2022-05-17T11:40:18
1x1 0.0°C 1s 2022-07-26T14:36:24
1x1 0.0°C 1s 2022-10-03T11:18:30
1x1 0.0°C 1s 2022-10-03T11:19:16
1x1 0.0°C 2s 2022-10-03T11:19:26
1x15.0°C 1s 2022-10-27T15:27:58
1x1 0.0°C 1s 2022-10-27T15:30:51
1x1 0.0°C 2s 2022-10-27T15:31:04
10  1x10.0°C 1s 2022-10-27T15:36:09

11 1x10.0°C 1s 2022-10-27T15:51:44

Inspect master frames of a specific camera.

Rotator Control

Rotator control settings are available if Rotator is selected in the active train.
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Capture
Train Primary & Sequences @ * W=

Preset Default -+

Count 1 =]

Add to Sequence

Start & Stop Sequences

4

Qe om A NX Ekos

Capture
Train Primary ﬂ’? Sequences @ ¥ -

Preset Default

Rotator Simulator
Count M

Rotator Angle 1 322.99

Camera Offset -89.99
Rotator; 322.99

PA: 53 S
Camera Pierside East

Start & Stop Se

4

Flip Paolicy Preserve Position Angel 4

Camera Position Angle = 53 + 5

I —

Reverse direction of Rotator

The raw rotator full circle angle of the rotator device, which is calculated as the
difference of the rotator origin (zero angle) respective to North on pierside WEST or
respective to South on pierside EAST.

The angle of the camera upright direction (see FOV) respective to the rotator origin




direction. The camera offset is determined automatically by a Capture & Solve or a
Load & Slew in the Align module. The camera offset is measured in position angle
scope (-179.99° to 180.00°).

3. The current pierside of the mount. A red frame indicates an unknown pierside. This is
normal if the mount is parked.

4. Flip Policy determines how the rotator reacts after a flip or if the result of a solved
reference image reports a different pierside respective to the actual mount pierside.

5. Setting the camera position angle shall move the rotator. The gauge reflects the state of
the rotator. Depending on the accuracy of the rotator there can be some deviation in the
ending position angle. If Save Camera Position Angle to Sequence Job is toggled, any
subsequent jobs added to the sequence queue would always rotate to this position
angle before capture begins. The position angle is measured East of North in degrees.

6. Change Camera position angle.

7. Reverse the direction of rotator.

8. Abort Rotator movement.

Logs View

BEEIEID o vess A 18:37:42 DE +38:47:35 @) cCOSmulstor [ElRed  § 500 ® %
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Capture
Train Primary Sequences @ ¥ W=

Default
1 s |

1 U] QOO E

Add to Sequence

Start & Stop Sequences




Pressing on the Logs button toggle the Logs from Capture module. All recent logs are
displayed.
You can also press "X" clear button to clear the previous logs.

=] 18:37:42 38:47:36 cco Simulator  |=] R
s, b3 nn 3
O ft\ Ll Ekos
Capture
Primary Sequences @ * W=

Defaulit A

3 LN O O E

Add to Sequence

Start & Stop Sequences

Device

Settings

Following are the settings from Capture module:

Settings

General Settings Auto Calibratiol Filter = ngs Guide Limits

e General Settings

e Auto Calibration

e File Settings
e Filter Settings

e (Guide Limits

e Focus Limits



General

Q@@ 0/ A f 2 Ekos

Settings

Auto Calibration e iter Settings Guide Limits

5

Temperature threshold Always reset sequence when starting

Guidi Reset mount model after meridian flip 6
Guiding settle p

Use flip command if supported by mount |
Dialog timeout
Summary screen preivew | 8
In-Sequence

HFR threshold madifier - B + %

1. Delay in seconds between consecutive images.

2. Maximum acceptable difference between requested and measured temperature set
point. When the temperature threshold is below this value, the temperature set point
request is deemed successful.

3. Wait this many seconds after guiding is resumed to stabilize the guiding performance
before capture.

4. Cover or uncover telescope dialog timeout in seconds

5. When starting to process a sequence list, reset all capture counts to zero. Scheduler
overrides this option when Remember job progress is enabled.

6. Reset mount model after meridian flip

7. Use flip command if it is supported by the mount.

8. Display received FITS in the Summary screen preview window.



9.

10.
11.

12.

Ekos

Settings

Temperature threshold @ Always reset sequence when starting
o Reset mount model after meridian fli
'.:lJIdIng settle i e5at mou wodel atter meridia P

@ Use flip command if supperted by mount
Dialog timeout
Summary screen preivew
In-Sequence Focus

HFR threshold modifier 45 + % 9

In-sequence HFR check -2 + frames 4p

| Use median focus

| save sequence HFR value 1o file

Set HFR Threshold percentage gain. When an autofocus operation is completed, the
autofocus HFR value is increased by this threshold percentage value and stored within
the capture module. If In- Sequence-Focus is engaged, the autofocus module only
performs auto-focusing procedure if current HFR value exceeds the capture module
HFR threshold. Increase value to permit more relaxed changes in HFR values without
requiring a full autofocus run.

Run In-Sequence HFR check after this many frames.

Calculate median focus value after each autofocus operation is complete. If the
autofocus results become progressively worse with time, the median value shall reflect
this trend and prevent unnecessary autofocus operations when the seeing conditions
deteriorate.

In-sequence HFR threshold value controls when the autofocus process is started. If the
measured HFR value exceeds the HFR threshold, autofocus process is initiated. If the
HFR threshold value is zero initially (default), then the autofocus process best HFR
value is used to set the new HFR threshold, after applying the HFR threshold modifier
percentage. This new HFR threshold is then used for subsequent In-Sequence focus
checks. If this option is enabled, the HFR threshold value is constant and gets saved to
the sequence file.



Auto Calibration

Calibration Settings @

Settings

Auto Calibration

Calibration Pre-Actions Flat Duration

(@ wall Az | 00°0881° A = 30°00023° (6 () Manual

Park Mount 4 7 . ADU

| Park Dome Tolerance

10 . Sky flats

f 'L_-

Device

Note: You can only edit calibration settings for capture jobs that have the frame type as
Bias (B), Dark (D), or Flat (F).

For Flat Field frames, you can set calibration options in order to automate the process. The
calibration options are designed to facilitate automatic unattended flat field frame capture.
It can also be used for dark and bias frames if desired. If your camera is equipped with a
mechanical shutter, then it is not necessary to set calibration settings unless you want to
close the dust cover to ensure no light at all passes through the optical tube. For flat fields,
you must specify the flat field light source, and then specify the duration of the flat field
frame. The duration can be either manual, or based on ADU calculations.

1. Wall: Slew mount to the specified Azimuth/Altitude coordinates before taking flat field

images



10.

Park mount: Select which actions to perform before a Bias/Dark/Flat frame is

captured.
Park dome: Select which actions to perform before a Bias/Dark/Flat frame is captured

AZ: Slew mount to the specified Azimuth/Altitude coordinates before taking flat field
images
ALT: Select which actions to perform before a Bias/Dark/Flat frame is captured

Flat Field Duration:

Manual: Use the frame exposure value
ADU: Calculate optimal exposure time given the required ADU. If a controllable device

is selected, calculate optimal brightness.

Tolerance: Accept ADU values that fall within this range around the desired ADU C

target. For example, if the ADU value was set to 10000 and the tolerance was set to
100, then frames with ADU values f 9900 and 10100 shall be accepted.

Sky flats: When shooting flats on sky that can change intensity. Will use simpler

exposure calculation.

Before the calibration capture process is started, you can request Ekos to park the mount

and/or dome. Depending on your flat source selection above, Ekos will use the appropriate

flat light source before starting flat frames capture. If ADU is specified, Ekos begins by

capturing a couple of preview images to establish the curve required to achieve the

desired ADU count. Once an appropriate value is calculated, another capture is taken and

ADU is recounted until a satisfactory value is achieved.



Files
File Settings

Ekos
Settings

File Seftings ] ngs Guide Limits

Directory  /home/stellarmate/Pictures

Format @ /%t/%T/%F/ %t_%T_%F_

Suffix @ 3

/home/stellarmate/Pictures/HD_4614/Light/Redd/

Preview  .p 4614 _Light Redd_ 0071 fits

Settings for specifying where captured images are saved to, and how to generate unique
file names.

e Directory: Local directory to save the sequence images to.
e Format: Format is used to define the image file names by the use of placeholder tags.



Formet iz used 1o define the image file names by the use of placeholder tags.
* Placeholder %f or %filenama:

» Placeholder %0 or %Date/time:

+ Placeholder %T or %Type:

* Placeholder %e or %exposure;

+ Placeholder %E or %exp:

+ Placeholder %F or %Filter:

* Placeholder %t or %target;

+ Placeholder %G or %lemperature:
+ Placeholder %8 or %hin:

* Placeholder %G or %gain:

+ Placeholder %0 or %offset:

+ Placeholder %l or %iso:

* Placeholder %P or %pierside:

» Blannhmldor % o ne Bonnnanan:

* Placeholder %1 or Slarget:

+ Placeholder %G or %lemperature:
* Placeholder %B or %hin:

* Placeholder %G or %gain:

+ Placeholder %0 or %offset:

* Placeholder %l or %iso:

* Placeholder %P or %pierside:

+ Placeholder %s or %aequence:

Arbitrary text may also be inchoded within the Format string, except the % and ¢ charactars, The ¢ Path character can be used to define arbitrany
qirecicneas.
Notes;

e Suffix: Number of digits used to append the sequence number to the filename



e Preview: Path of your filename

You can now also unmount your USB device by pressing "Unmount" button next to your

external storage device.

QO oO®m AT B ¥ Eeos

Settings

General Settings Auto Calibration File Settings Filter Settings

Directory ' /home/stellarmate/Pictures
Format @ /%t/%F/%t
Suffiix @ - S +

Preview /home/stellarmate/Pictures/Red/001 fits

Reset to default

External Storage:

Y A43A777A3A774876

B %

Limit Settings

You can also set the directory path of your USB device (if attached). If USB device is

connected, then External Storage devices are visible.




By selecting on of them, will set the Directory path of it.

Q @ © A = [ ¥ Ekos

Settings

General Settings Auto Calibration File Settings Filter Settings

Directory | /home/stellarmate/Pictures
Format @ /%t/%F/%t

Sufix @ — I +

Preview /home/stellarmate/Pictures/Red/001 fits

Reset to default

External Storage:

P A43ATT7A3ATIA8T6 B Unmount

Q@ @Bm AT W Ekos

Settings

General Settings Auto Calibration File Settings Filter Settings

Directory | /home/stellarmate/Pictures
Format @ /%t/%F/%t
Sufiix @ - S +

Preview /home/stellarmate/Pictures/Red/001 fits

Reset to default

External Storage:

¥ A43ATTTA3ATTAB76

A

Limit Settings

Limit Settings




Filters
Filter Settings
You can edit filters by tapping on the Filter button. The filter settings page will open and

allow you to edit filter settings for each filter of the filter wheel selected in the drop-down
menu.

Configure settings for each filter individually:

e Name: Filter Name

e EXposure: Set exposure time used when performing focus under this filter. By default,
it is set to 1 seconds.

e Offset: Set relative offsets. Ekos will command a focus offset change if there is a
difference between the current and target filter offsets. For example, given the values in
the example image to the right, if the current filter is set to Red and next filter is Green,
then Ekos shall command the focuser to Focus In by +300 ticks. Relative positive focus
offsets denote Focus Out while negative values denote Focus In.

e Auto Focus: Check this option to initial AutoFocus process whenever the filter is
changed to this filter.

e Lock Filter: Set which filter should be set and locked when performing autofocus for

this filter.

Let's take an example. Suppose the capture sequence is running and the current filter
is Green, so the relative already offset is set to +300. The next image in the sequence uses
Hydrogen Alpha (H_Alpha) so before Ekos captures the next frame, the following actions
take place:

e Since Lumonisity is specified as the locked filter and auto-focus is checked, the filter is
changed to Lumonosity

e A focus offset is -300 is applied since the prior filter Green was moved +300 previously.

e Auto Focus process is initiated.

e Once Auto Focus is complete, the filter is changed to H_Alpha.

e A focus offset of -1200 is applied.

e Capture sequence is resumed.
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Settings

General Settings File Settings Filter Senlnus Guide Limits

Name H_Alpha Redd
Exposure Green
Offset E + Blue

Auto Focus H_aAlpha

Lock Filter
Sli

Cancel

fallll

To edit a filter, tap on it on the panel on the right-side of the page. All of its details will be
filled in the panel on the left-side to be edited.

After you edit the filter, tap on the Save button to save the filter settings. The panel on the
right-side will shown the new settings for the filter you just edited.

Q@ @B A & W ¥ Ekos o o
Settings -

General Settings Auto Calibration File Settings Filter Settings Limit Settings

Name
Exposure
Offset

Auto Focus

Lock Filter
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[=] o
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Setup ar Device View Settings About




Guide

Guide limits

&) CCD Simulator

Ekos

Settings

Guide Limits

On

den

Guide deviation - : B +  consecutive times

Setup

Guide limit settings are applicable to all the images in the sequence queue. When a limit is

exceeded, Ekos shall command the appropriate action to remedy the situation as

explained below.

1.

Only start Guiding Deviation: Start capturing only if guide deviation is below the
given threshold (ignored for previews)

Only start Guiding Deviation Value

Guide Deviation: Abort sequence if guiding deviation exceed this value N consecutive
times

Guide Deviation Value

Consecutive times: Abort sequence if guiding deviation exceed this value N

consecutive times
Dither per Job: If global dither is enabled, then dither every N number of frames for

this job, Set to 0 to use global dither frequency.



Focus

Focus limits

2] CCD Sirmulator

Ekos

" 3
P
Settings E

Focus Limits

9 + minutes 2

6

Device

Focus limits settings are applicable to all the images in the sequence queue. When a limit

is exceeded, Ekos shall command the appropriate action to remedy the situation as

explained below:

1.

Refocus every: Check to force an Autofocus every N minutes. Timer is reset at each
Autofocus.

Refocus value in minutes

Autofocus: Check to force an Autofocus when the change in temperature since last
focus exceeded this value. Reference temperature is reset at each Autofocus.
Autofocus value in Celsius

Refocus on HFR: Check to perform an HFR Check between Subframes. The Check
may result in an Autofocus.

Algorithm: The HFR Check algorithm:

1. Last Autofocus: This is the default algorithm and uses the HFR value from the



most recent Autofocus run as the reference for the check.

2. Fixed: This algorithm lets the user specify a fixed HFR to use in the check.

3. Relative Measure: This algorithm collects datapoints from Autofocus and HFR
Checks, maintains the data in a sequenced list and uses the median value as
the reference for the next HFR Check.

Refocus meridian flip: Check to force an Autofocus after a Meridian Flip.
Check every frames: Run HFR check after this many sub-frames.
Threshold: Specify the % to apply to the HFR Check value appropriate to the selected

algorithm, to use as the threshold to perform the HFR Check.

10. HFR: The HFR Check value in pixels. This is an output field when Last Autofocus or
Relative Measure is selected, and an input field for Fixed. In all cases, the user can
override the system generated value.

Mount

The Mount module allows you to do Meridian Flips and set limits for your Mount, it has the

following features:

Manage / Select Optical trains.
Tracking On/Off
Mount Park/UnPark
Meridian Flip
o Flip if HA >: Request a meridian flip if the hour angle exceeds the specified
value. Capture and Guiding will be suspended and resumed after the flip is
complete.
o Pier Side: Shows the pier side direction.
Limit Settings: You enable Altitude Limits or Hour Angle Limits if you do not wish your
mount to move past a specific limit. The values are expressed in hours. Setting a 1 hour
(HA) limit means your mount is restricted to 15 degrees east and west of the meridian.
Setting it to 3 HA (3*15) means your mount is free to move 45 degrees east and west of
the meridian.
Auto Park



Primany 2 win Al Everydsy  00:00:00

On Max. Alt Park at D000 Start Stap

Park{ed) Enable Alt Limits

| Enable HA Limits

Pier Side: East {pointing west)

Train

You can Select / Edit a train specifically for Mount module. Each module has it's own train.

Visit Optical trains topic for more.

Meridian Flip

You can do a Meridian Flip from the Mount Module.

Equatorial mounts flip after crossing the meridian in order to prevent the imaging

equipment train from hitting the tripod. With Ekos, you can set an hour angle limit which if
exceeded, the mount will be commended to flip. The mount must begin tracking east of the

meridian in order to the meridian flip to be commanded in Ekos.

When commanding a meridian flip, Ekos will suspend the auto-guiding process and waits
until the mount completes the flip. Once the mount begins tracking again post meridian flip,

Ekos will plate-solve and make any necessary slew commands to bring the mount to the

exact location it was tracking prior to the flip.

Next, it will automatically capture a frame and select a suitable guide star, performs

calibration, and resumes auto-guiding. If In-Sequence focusing is enabled, it will also

capture and focus a suitable star. It then resumes the capture process form where it left.



All these steps are completely automated and require no user intervention!

So just set when you want the meridian flip to occur at the mount module. Remember that
the setting is in Hour Angle (HA). 1 HA = 15 degrees, therefore 0.1 HA = 1.5 degrees
West of the Meridian.

Always use a positive value to ensure proper meridian flip takes place. Using zero
could theoretically work but it is at the very edge where the decision to flip or not is made

by the mount, so it's safer to use a slightly higher value like 0.1 HA.

Auto Park

To enable auto park every day, check the Every day box. Otherwise if the desire is only to
park it once, keep it disabled.

Primary 2 win Al @ FEveydsy  09:3531

On Max. Alt Park at = 00:00 Start Stap

Park{ed) Enable Alt Limits

kax. HA (hours)

| Enable HA Limits

Pier Side: East {pointing west)

Select the time you want to park the mount.



CANCEL

Observatory

The Observatory module allows you to control your Dust Cap and Dome/Roll-off roof, it has
the following features:

e Dust Cap Park/UnPark

Dome Park/UnPark

Roll-off roof Park/UnPark

Abort Dome Motion

Goto Absolute Dome Angle

Qo A -~ WY

Observatory

Dome Park(ed)
Dome Slaving Enable
Shutter Open(ed)

Azimuth (000°)




Changing Dome settings

To change the settings, click on Parameters:

Q@@ om A - X Ekos

Settings

Parameters

Autosync Threshold (deg)

Measurements

Radius (m) 0 Shutter Width (m)
N Displacement (m) E Displacement (m)

Up Displacement (m) 0 OTA Offset (m)

b DE (idle C =
X 4= £

Setup Targets Device View Settings About

Going to an absolute angle position

You can go to an absolute angle position on your dome by tapping on the text-box next to
the Azimuth label and setting the angle value to go to. Now tap on the GO button to go to
that angle position. The dome will now try going to that position, the dome status badge will
show what type of rotation the dome is doing, and a compass preview will show a
representation of the dome angle. After the movement is complete, you will be able to see
the status badge change to "Tracking".
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Observatory

Dome Park(ed)

Dome Slaving Enable \ Disable :

Shutter Open(ed) (ﬁi' e(ed)

Azimuth (310°)

INDI Control Panel

INDI Control Panel provides an interface to interact with the drivers of the devices
connected to Stellarmate. It is a front-end for the INDI controls available on KStars.
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Telescope Similgtor | DomeSimulstoe | FoeuserSimulstor | FiterSimulstor | CCOSImulsles | Guide Simulstor  Westher Simaletor | Rotator Simulator

| MsinContred . Generalinfe | Options | Simulstor Config  Image Ssttngs | Guider Head | Imageinf  Guider Control  WCS Sweaming  Signal Processing  Filter Wheel

Connection Connect Dlsconnact

== ! P
Abort

| Guide Head | Buratien (3)
Abort

| Tamperature ] Termiperature (T)

Tamp. Ramp Max dT (Cérmin)

Theresshvaldl {2}

Coolar oM | OFF |

Gain value

Nfens il
2023-07-20T0R52-58: [INFO] World Coordnate System s enabled
2023-07-20T06:52-58: [INFO] Loading device configuration...
2023-07-20T06:52-58: [INFO| Upload settings zet to client only.
2023-07-20T06:52-58: [INFO] Ternparature ramp is disabled
2023-07-20T06:52:58: [INFOI Settina current filter to skt 1

B

The connected devices are show at the top (1). Selecting one will show it's control groups
(2). Selecting one of the control groups displays it's properties in (3).




v Ekos

| Focuser Simulator Filter Sirmulator COD Sirnulator Guide Sirmulator Wesither Sirmulator Rotatar Similator
it lﬁ:. Connection  Oplions | Presels  Slaving  Site Management
| ‘Conmact | Disconnact

Open [

Deme CW Dome COW
Dagrees
Dagreas

| Abort Mation | Abort

Parking | ] | UnParkied)

guration found. To save driver eanfiguration, zonfiguration in Options tab

Each property (1), can have multiple sub-properties (2). The current value for the sub-
property is shown at (3). The status of the property (1) would change from gray (idle) to
green (successful), red (failed) or yellow (in-progress) when any changes have been set.

Some properties allow values to be adjusted. They can be changed using text field (and
sometimes a slider for some number properties), and once you are done changing a
property, you press Set (5) to send the new property settings to the corresponding device,
to change the value.
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Telescope Simuletor | Dome Simulator | FeuserSimulster | FherSimulstor | CCOSIMulBtor | Guide Simulstor  Weather Simuletor | Rottor Simulator
Miain Corrol mm Options | Simulator Config  imege Settings | Guider Head | Imageinfo | Guider Control  WCS | Steeaming | Signal Processing  Filber Wheel
Driver Infa ] Hama GO0 Simulator
Exec indi_sirmulator_ced
Wersion 1.0

Inbertace 22

FITS Header Name
Walua

Commant

2023-07-20T06:52-58: INFO] World Coordinate System iz enabled
2023-07-20T06:52-58: [IMFO] Loading device configuration...
2023-07-20T06:52-58: [INFO] Upload sattings set to client only.
2023-07-20T06:52:58: [INFO] Ternperature ramp is disabled
2023-07-20T06:52-58: [IMFOI Settina current filter to slot 1

N ¥ Ekos

Telescape Simulator Dome Simulator Focuser Simulatar Filter Simulator CCO Simuletor Guide Sirmulator Weather Sirmulator Rotatar Simulatee
MainControl Generalinfo | Options | Smulator Config  Fhage Sstings | Guider Hesd | Image e GuiderContrel WS | Streaming | Signal Processing | Filter Wheel
ki

Connection Conmact Disconnect 1

: Expose k Duration (3]
Abort ] 2

[cudeHesd | Buration (5
Abort

Termperature Termiperature (C)

Temp. Ramp Idax. dT (Cérmin)

Thiresheold (S}

Coaler oN | OFF |

Gain value

Mffrad waliia
2023-07-20T06:52:58: INFO] World Coordnate System |z enabled
2023-07-20TD6:52:58: INFO] Loading devica confiquration...
2023-07-20T06:52:58: [INFO] Upload settings et to client only.
2023-07-20T06:52:58: IMFO] Termparature ramp is disabled
2025-07-20T06:52-58: [INFOI Settina current filter to skot 1

B

Some buttons show the active button (1), and a different button can be set active simply by
pressing it. Other buttons (2) only send the action once pressed and we can tell if it was
successful from the property status (3).




Scheduler

Ekos Scheduler is an indispensable arsenal in building your robotic observatory. A
Robotic observatory is an observatory composed of several subsystems that are
orchestrated together to achieve a set of scientific objectives without direct human
intervention.

It’s recommended to use Ekos Scheduler after you are familiar with using all the Ekos
modules manually first. Fine-tune the settings for each module to suit your particular

equipment setup.

o vega 00:36:39 +38:51:28 5] CCD Simulstor [« Red
Ekos

Scheduler

Jobs @ *

1,8

Targets Device

Ekos Scheduler provides a simple interface to aid the user in setting the conditions and
constraints required for an observation job.
To add a new scheduler task, or job as it is called in Ekos, you need to select the following:

To add a new scheduler task, or job as it is called in Ekos, you need to select the following:
1. Target: Target can be selected directly by tapping on the Select Target button or by



finding a target in the Targets module and then tapping Schedule while Ekos is in
offline mode.

2. Sequence: A sequence file describes the required settings for each batch of
images. Create a sequence file in the Capture module and save it for later.

3. Steps: Each job goes through a sequence of discrete steps. Each step or stage can
be toggled on or off as desired:

a. Track: Mount is commanded to slew to target.

b. Focus: Camera auto-focus (if applicable) is started.

c. Align: Plate-solving is performed to ensure the correct location, framing and
orientation of the target is met. If a FITS file is specified in General Settings,
then this file is first plate-solved and then mount is commanded to to slew to
target solution coordinates. This is followed by another plate-solving process to
ensure we are within tolerance at the target solution coordinates. If the position
angle of the FITS image is different from the current camera orientation, the
camera orientation can be automatically adjusted if a mechanized rotator is
detected. Otherwise, a manual camera rotation is required until the image
position angle is satisfied.

d. Guide: Using a guide camera, the mount tracking is locked to a guide star to

enable long-exposure astrophotography

After the first 4 stages are complete, the sequence file is loaded in the capture module and
batch capture commences. All images are saved to storage and can be accessed in the
View tab. For EkosLive Pro subscribers, all images are also uploaded to the cloud storage
if StellarMate is connected to the internet.



Settings
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Scheduler
Target .E} 2

J2000 RA | 00:00:00 DEC | +00:00:00

Sequence Noha

Settings Add Job

Start & Stop Jobs
D ( ’

a

®

1. Target name: Target designation is automatically filled. It can be adjusted manually..
2. Target Selector: Search for targets by category and name. Targets can be also

selected from the Targets tab when Ekos is offline.



Select Target
Category

Stars

Pollux

DE

00:31:07 +27:58:13

J2000

Cancel Select

. J2000: RA and DEC are displayed of a specific target.

Sequence File: Sequence: A sequence file describes the required settings for each

batch of images. Create a sequence file in the Capture module and save it for later. You
can select the file using Directory browser.

Settings: Contains all of the settings of Scheduler module.

o General Settings:
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Settings

Observatory

General Settings Job Startup Job Constraints Job Completion Observatory Startup Aborted Job Shutdown

FITS File D ]
Profile " v
Steps 7i Track Iil Focus i| Align I_.i_'l Guide

PA = = +  Priority = 0 +

T o

Targets View Settings

1. Optional FITS file: If a FITS file is specified, the astrometry solver shall
solve the file and use the central RA/DEC as the target coordinates. You
can select the file using Directory browser.

2. Removes selected FITS file.

3. Profile: Select which equipment profile to utilize when starting Ekos. If
Ekos & INDI are already started and online, this selection is ignored.

4. Steps: Each job goes through a sequence of discrete steps. Each step
or stage can be toggled on or off as desired:

1. Track: Mount is commanded to slew to target.

2. Focus: Camera auto-focus (if applicable) is started.

3. Align: Plate-solving is performed to ensure the correct location,
framing and orientation of the target is met. If a FITS file is
specified in General Settings, then this file is first plate-solved and
then mount is commanded to to slew to target solution
coordinates. This is followed by another plate-solving process to
ensure we are within tolerance at the target solution coordinates. If
the position angle of the FITS image is different from the current

camera orientation, the camera orientation can be automatically



5.

adjusted if a mechanized rotator is detected. Otherwise, a manual
camera rotation is required until the image position angle is
satisfied.
4. Guide: Using a guide camera, the mount tracking is locked to a

guide star to enable long-exposure astrophotography

Position Angle: Select the desired Sky Position Angle in degrees (East

of North). Ignore this setting to image using the camera current position

angle. Use Target tab Framing Assistant tool to visually adjust the field

of view until the desired orientation is achieved.on angle: You can also

specify and position angle.

o Scheduler

1.

Ekos
Settings

Lead time
Pre-dawn
Pre-emptive shutdown

@ Sshutdown script terminates INDI | g
Setting altitude cutoff

@ Remember Job progress 9

Dust offset

Dawn offset

Lead time is the minimum time in minutes between jobs. The scheduler
starts execution of a job before its scheduled startup time by this lead
time. Early execution is useful as focusing, alignment, and guiding
procedures may take prolonged periods to time to complete.

Do not permit jobs to be scheduled or executed past this many minutes
before dawn.

In case no scheduler job is scheduled for this many hours, perform a
complete shutdown procedure and restart observatory operations once
the next job is ready.



10.

11.

12.

13.

14.

15.

Do not permit jobs to be scheduled less than this many degrees before
the altitude restriction. Actual execution proceeds until the altitude limit.
Offset astronomical dusk by this many hours. This positive or negative
value adjusts the twilight restriction.

Offset astronomical dawn by this many hours. This positive or negative
value adjusts the twilight restriction.

After shutdown procedure is successfully executed, stop INDI and
Ekos.

If the shutdown script terminates INDI server, enable this option so that
no disconnection errors are generated.

When processing a scheduled job, resume the sequence starting from

the last image present in storage.

Ekos

Settings

10

Verify captured image position every 2 + frames

ine if verified image delta .
Y 9 - [800 + arcminutes

set mount model on alignment failure
Reset mount model before starting each job 13

| Force re-alignment before re-starting jobs

Restart alignment on guiding calibration failure 15

When calculating position after captures, compute it every Nth capture.
Set to 0 to disable.

If captured position exceeds target position by more this many
arcminutes, abort capture and reschedule the pipeline.

Reset mount model on alignment failure

Reset mount model before starting each job

If Align is enabled, scheduler would initiate a realignment procedure
before restarting any jobs even if guiding is active.

If guiding calibration fails then restart alignment process before



proceeding to guiding recalibration process again. This can help recenter
the target object in the field of view if the calibration process strayed too
far off.

o Job Startup
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Settings

Observatory

General Settings Job Startup Job Constraints Job Completion Observatory Startup Aborted Job Shatdann

( ) Culmination Offset _ 5

() on November 26th, 12:03
_ s
(@) AsAP

A|QOfiThITI Classic

S

1. Culmination Offset: Start the observation job when the object reaches

culmination adjusted for the offset value in minutes. By default, the

observation job runs 60 minutes prior to culmination.
2. ON: Start the job on the specified date and time.
3. ASAP: Start the observation job as soon as all the constraints, if any, are
met. The best candidate target shall be imaged first.
4. Algorithm:
o Classic: Start jobs that meet the constraints by priority and
score.
o Greedy: Always attempt to run a job. It picks the highest
priority job that can run according to its constraints. It will interrupt
running jobs if a higher priority job can run.



o Job Constraints:

Q @@ A 5 B W s

General Settings

A

Setup

Settings

Observatory

Job Startup Joh Constraints Job Completion Observatory Startup Aborted Job S
b1 0

() A

[ ] Moon >

(") Weather

() Twilight 21:09 - 08:41

| Artificial Horizon

Settings
Alt: The object's altitude must remain equal or higher than the given
value.

Moon: The moon separation must remain equal to or higher than the
given value.

Weather: Weather conditions must remain safe. When weather
conditions become dangerous, shutdown procedure is initiated.
Twilight: The twilight restriction constraints jobs to execute in
astronomical darkness. Use the dusk and dawn offsets in the Ekos
Scheduler options to adjust the interval.

Artificial Horizon: The A.H restriction constrains the attitude of the target
to be above the artificial horizon. If any are defined and enabled. See the
artificial horizon item in the KStars Settings menu.

o Job Completion:
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Settings

Observatory

General Settings Job Startup Job Constraints Job Completion Observatory Startup Aborted Job SR Rdown

. Sequence Completion

Repeat for
Repeat Until Terminated

(__) Repeat until November 26th, 12:03
pm

®

Settings

1. Sequence Completion: The observation job is completed when the
sequence is complete.
2. Repeat for: No. of times sequence will repeat.

3. Repeat until terminated: Restart the sequence job indefinitely.

4. Repeat until: Terminate the job on given date and time.

o Observatory Startup:
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Settings

Observatory

General Settings Job Startup Joh Constraints Job Completion Observatory Startup Aborted Job s

(] UnPark Dome ("] UnPark Mount () UnCap

Script None

©

Settings

e UnPark dome: Park dome to home position
e UnPark Mount: Park telescope to home position.
e Uncap: Open dust cover.
2. Script: One time startup procedure to be executed before starting
Ekos. The script is executed before the startup procedures (i.e Unpark

scope), if Selected, are executed.

o Aborted Job:



Q ®© @ A = W Ekos 1 %

Settings

Observatory

General Settings Job Startup Job Constraints Job Completion Observatory Startup Aborted Job Shatdawn

D (¢ ( () Immediate

2 [ ] Reschedule Errors N
~ (seconds wait)

Settings

e None: Do not reschedule aborted jobs.

e Queue: Reschedule aborted jobs as soon as all executable jobs
are either completed or aborted.

e Immediate: Reschedule an aborted job immediately.

2. Reschedule errors: Treat errors like aborts. (Delay in seconds).

o Observatory shutdown Procedure:

= For more complex observatory environments, there are usually
predefined custom procedures to be executed to prepare the observatory
for imaging, and another set of procedures on shutdown. The user may
plan to image one or more targets during the night, and expects data to

be ready by morning.
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Settings

General Settings Job Startup Job Constraints Job Completion Observatary Startup Aborted Job

() Warm cCD ) \_ Park Mount \_\ Park Dome

Script

None

lx\ =

©

e Warm CC: Turn off CCD cooler.
e Cap: Close dust cover.
e Park Mount: Park telescope to home position.
e Park Dome: Park dome to home position.
2. Script: One-time shutdown procedure to be executed after all
Scheduler jobs are completed. The script is executed after the

shutdown procedure (i.e Parking), If selected, are completed.

You can also swap the jobs priority by moving the Jobs to Up/Down

Observatory
Shutdown
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Scheduler
Target alpha Sculptoris £1
J2000 RA | 00:58:36 DEC | -29:21:27

Sequence /home/stellarmate/align.esq o] =
SCHEDULED

Settings Add Job

-
© =%
Pollux SCHEDULED

Start & Stop Jobs

8 R

-
alpha Sculptoris SCHEDULED

Qe oonm A = | Ekos

Scheduler

Target Pollux
J2000 RA | 07:45:19 DEC | +28:01:35

Sequence /home/stellarmate/align.esq [ o] =¥

Pollux RUNNING

Settings Add Job

Start & Stop Jobs

00:00:28
| “} 00:04:33

Ekos job (Pollux) - Capture started

Astrometry alignment completed
successfully

| - - o
ug e ®

You must select the Target and Sequence before you can add a job to the Scheduler.
When the scheduler starts, it evaluates all jobs in accord to the conditions and constraints

specified and attempts to select the best job to execute. Selection of the job depends on a

simple heuristic algorithm that scores each job given the conditions and constraints, each




of which is weighted accordingly.

Standalone Sequences

1. Tracking

Scheduler

Jobs @ *
aequence

Start & Stop Jobs

>

? ‘L"

Device

At minimum, a scheduler job requires a target and a sequence file. The sequence files
contain the sequence jobs that need to be carried out in the capture module (e.g. capture
60x15 LRGB images). You can create and save sequence files in the capture module.

They are saved to Documents/sequence folder so they can be reused in the future.



Add Sequences

1

®:
m 22

Format Mano
Encode FITS

Count

Freque

#Jobs 0 ke

Finish

ES

Setup

'y

Device

Alternatively, you can generate sequences on the spot with the Standalone Sequence
editor. If Ekos is online, the editor will be based on the values of your current setup (e.g.
filter list). On the other hand, if Ekos is not started yet, it will rely on settings from your
previous session. You can add as many jobs as desired. When done, a sequence file is
generated and automatically saved to the sequences folder.
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Start & Stop Jobs
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Device

Mosaic Planner
Mosaic planner:

Mosaics can be imported from Telescopius online tool.



https://telescopius.com/

Q@ © /@ A

Target

J2000 RA | 00:00:00 DEC

Sequence NEET

Settings Add Jo

Start & Stop Jobs  idle ]

>

o

Setup

M 31

|I l Ekos

Scheduler
3

+00:00:00

b

Targets

|. ! Ekos

Mosaic planner - Create Jobs

Pane, RA, DEC, Position Angle (East), Pane
width (arcmins), Pane height (aremins),

Overlap, Row, Column

Center, 00hr 57" 377, 38° 27" 33", 0,00,
309.00, 205.80, 10%, -, -

Pane 1, 0Thr 09" 43", 39¢ 57' 53", 0.00,
309.00, 205.80, 10%, 1,1

Pane 2, 00hr 45' 32", 399 57' 53", 0.00,
309.00,205.80,10%,1,2

Pane 3, 0Thr 09" 13", 369 52' 45" 0.00,
309.00, 205.80, 10%, 2,1

Pane 4, 00hr 46' 02", 36° 52' 45", 0.00,
309.00,205.80,10%, 2,2

Sequence | jomeystellarmate/RGE_300s.esq

Steps @ Track

pS

Setup

[}
Align (@) Guide

Import Mosaic

Targets

Nao Jobs in the queus

Settings

o]

Settings

®

About




1. Target: Name of the target.

2. CSV: You can copy coordinates from https://telescopius.com/ and paste it here. Makue

sure you include center coordinates and then copy csv.

3. Sequence: Include sequence from the directory browser.

4. Steps: Enable steps to perform.

5: Import Mosaic: Imports mosaic sequences.

Mosaic planner sequences are added here, After importing mosaic.

Q@@,‘f\ Ekos

Scheduler
Target

J2000 RA | 00:00:00 DEC | +00:00:00
Sequence Yherer _
Mone _G} _;
M_31-Part1 SCHEDULED

Settings Add Job

-—
-
M_31-Parl2 SCHEDULED

Start & Stop Jobs

> © =%

M_31-Part3 SCHEDULED

o =%

M_31-Partd SCHEDULED

7 Tracking

Data acuisition

The overall procedure typically utilized in an observatory can be summarized in three
primary stages:

1. Startup

2. Data Acquisition (including pre-processing and storage)

3. Shutdown

Ekos Scheduler only initiates the startup procedure once the startup time for the first
observation job is close (default lead time is 5 minutes before startup time). Once the
startup procedure is completed successfully, the scheduler picks the observation job target

and starts the sequence process. If a startup script is specified, it shall be executed first.


https://telescopius.com/
https://telescopius.com/
https://telescopius.com/

Data acquisition:

Depending the on the user selection, the typical workflow proceeds as following:

e Slew mount to target. If a FITS file was specified, it first solves the files and slew to the
file coordinates.

e Auto-focus target. The auto-focus process automatically selects the best star in the
frame and runs the auto-focus algorithm against it.

e Perform plate solving, sync mount, and slew to target coordinates.

e Perform post-alignment focusing since the frame might have moved during the plate
solving process.

e Perform calibration and start auto-guiding: The calibration process automatically
selects the best guide star, performs calibration, and starts the auto-guide process.

e Load the sequence file in the Capture module and start the imaging process.

Canvas

Canvas buttons also includes:

e Focus
e Align

e Guide


https://stellarmate.com/support/ekos/capture.html

e Summary View

These button are on the Upper Side.
Lower Canvas buttons include:
e Histogram

e HiPs Overlay
e Crosshair

e Target GOTO
e Hide/Unhide the Lower Canvas:
k1 None 22:47:08 +26:22:04 o (o) I 0.0 = § 14:46 100 X

You can center the mount to a specific target in the main image if plate-solving was
successful. From Ekos Align module, Capture and Solve an image. If successful, an
orange align icon is displayed in the Main Image View indicating that solving is successful.
For any subsequent images captured and displayed in the Main Image View, you may now
select the target by tapping on it. A red bullseye animation designates the target.

Control image histogram, toggle Overlay or display the summary view.
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Summary View

Exposure 120 Gain 100

Frame Light Filter Red

Q AHFR - 2.7 2 Meridian flip in

08:20:49

a : 5

The summary view includes the gist of your astrophotography workflow so you can always take
a quick look at the most important parameters without navigating to other screens. Depending on
which Ekos modules are active, the information may include the following:
1. Alignment
a. Total deviation error in arcsecs. The deviation is updated when you perform a
capture and solve operation.
b. Position Angle (PA) in degrees East of North.
c. Field of View (FOV) in arcminutes.
2. Guide: Total RMS error in addition to the guide deviation chart.
3. Capture: Current sequence settings and a progress indicator. Two timers are displayed to
the right of the progress indicator when a sequence is running:
a. Top timer: Sequence job timer countdown. This is the countdown until the current
active sequence is complete.
b. Bottom timer: Overall timer countdown. If you have multiple sequences, the timer
indicates the estimated time until all sequences are complete.
4. Focus: Half-flux-radius (HFR) measurement.

5. Mount: Current meridian flip status.

HiPs Overlay

Toggle Overlay to increase the Hips opacity.

1741370



It is only available when WCS is enabled, image is plate-solved and once your Camera

FOV is 60 arcminutes or more.




Histogram

e Histogram

When available, clicking the histogram button in the main image view toggles
the non-linear histogram. The histogram is generated for both mono and rgb images.

Shadows Midtones + Highlights

The sliders in the middle control the shadow, midtone and clipping parameters.

You can move them, left or right, and as you move them, a real-time (but low resolution, for
compute reasons) preview of the stretch is shown.

When you let go of the slider, the setting is kept, but the button returns to the middle of its
range so that you can make further adjustments--there is very little screen space.

You can tell the setting is kept as the number shown should not change after you release
the button. Think of these as "relative"” sliders.

Also, when you let go of the slider, you also get the full-resolution image, instead of the real-

time approximation.
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- Shadows 0868 + Midtones Highlights
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Sky

Target Goto
Canvas on Main Image:

You can center the mount to a specific target in the main image if plate-solving was
successful. From Ekos Align module, Capture and Solve an image. If successful, an
orange align icon is displayed in the Main Image View indicating that solving is successful.
For any subsequent images captured and displayed in the Main Image View, you may now
select the target by tapping on it. A red bullseye animation designates the target.
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Tap and hold the target for approximately one second to command the mount to slew. If
successful, the indicator icon changes to yellow and once motion is complete, it switches to
green. Capture a preview to verify the mount indeed centered the target as desired.
Repeat if necessary. Hold on your desired target, mount will star moving to that specifc
target. Yellow animation will be appeared while it in in process. Can also be seen in the

below images.
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Achievement Unlocked

On success, the animation will turn to green.
On capture new image, the target lock animation will be reset to default.
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Crosshair

Crosshair:

Use crosshair on captured image, which is appeared on the center of captured image.

Once it is toggled, you can see the crosshair on the image.
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The important information of Mount and Camera is shown at the top and at the bottom:

e Top



e Bottom

Top
1. Mount:
1. Shows the status of the mount if it is parking/unparking, slewing, tracking.
2. Displays the current target object name
3. Right Ascension,
4. Declination
2. Camera:

1. Shows the current status of the camera:
1. Capturing: When the camera is busy capturing images.
2. Complete: Sequence or Image is captured successfully.
3. lIdle: Not capturing any images.

Displays the name of the camera.

Active filter name.

Current temperature of the camera

o > w0

Status: Overall status of an active operation in all modules except Mount since
mount has its own status badge.

1. Tap the status badge to open Notifications History which is a
chronological list of the most recent notifications.
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2. Clear all notifications
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Motifications

@ Mount arrived at target location

® Mount is slewing to target location

@ Meridian flip is successfully completed

CCD capture aborted

@ Meridian flipis s fully completed

@ Meridian flip is successfully completed

@ Meridian flip is s ssfully completed

©® Meridian flip i sfully completed

® Mount arrived at target location

3. Battery level and connection
1. If the WiFi, Ethernet is connected it is shown in the status bar correctly

2. Displays the current battery level of mobile/tablet.

Bottom



4 -

More Mount information:

Correct AZ, AL, HA values
Pier Side

5 - More Camera Information

Resolution:
o Tap the cog icon to open the Resolution Updater dialog.

o Select the desired resolution from the available list.
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1280 x 1024 v

4952x3288 ¢

e Binning
e Gain
e Offset

e Save main image

Data Storage
Formats
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Ekos

Preset Settings

Filter
Exposure

{ Temperature
Binning @ ™2 x4 peratu

Format Mono Gain

Encode FITS Offset

By default, all captured images are saved as_FITS (Flexible Image Transport System) files.

FITS is the standard image format for astronomical images and is supported by all astronomical
image processing software. For DSLR cameras, saving_RAW images directly (e.g. CR2) is also
supported by editing the DSLR camera capture preset.

Depending on the camera settings and support, images can be captured as Mono, RAW, or
RGB.

1. Mono:

Monochromatic single channel images store only intensity information in either 8bit or
16bit. Camera sensors generating 10bit or 12bit data are stored as 16bit by padding zeros,
they are not up-scaled or modified.

2. RAW:

Color cameras with a Bavyer filter often support RAW8 or RAW16 formats. The bayer
pattern (e.g. RGGB) depends on the camera model. StellarMate saves the RAW images as is,
but debayers them for display purposes. RAW format is the recommended format for color
cameras.

3. RGB:

Color cameras can export a three channel RGB24 (8 bit per channel) or RGB48 (16 bit
per channel) if supported by the camera sensors. Usually, the RGB output is generated by an
internal debayer mechanism in the camera firmware. Files tend to be larger in size compared to
RAW images but do not require any debayering.

Capture modes:


https://en.wikipedia.org/wiki/FITS
https://en.wikipedia.org/wiki/FITS
https://en.wikipedia.org/wiki/Raw_image_format
https://en.wikipedia.org/wiki/Bayer_filter
https://docs.sharpcap.co.uk/2.9/10_CameraBasics.htm

1.
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Previews

Preview images captured using Quick Camera Control are not saved to the internal
StellarMate storage.

2.

Sequences

Sequence images captured in the Capture Module are saved to default storage location on
StellarMate internal storage. The default full directory path is /home/stellarmate/Pictures.
The Pictures directory can be changed in the Capture Module File Settings. If an external
storage (e.g. SSD) is detected, you can select it as the default storage location.
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Ekos

Settings

File Settings

Directory  /home/stellarmate/Pictures
Farmat @ /%% T/ %F/ %t %T_%F_

Suffix @ 3

Preview /home/stellarmate/Pictures/HD_4614/Light/Redd/
HD_4674_Light_Redd__001 fits

All sequence images are saved along with their metadata and can be viewed in the View
tab.

Live Stacking

| Sigma Clipping @ Contrast 100
0 Saturation 30

E Background 20

e Live Stacked images are automatically saved to /home/stellarmate/Pictures/livestacking and
are also available in the View tab.
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e If a sequence is already in progress, then live stacking starts when the next sequence
image is captured. When no sequences are in progress, StellarMate starts capturing images
continuously (looping) as per the settings in the Camera Quick Settings.

e After each image is captured, it is then live-stacked and the generated output is displayed
sequentially in the thumbnail carousel.

4. Video

If supported by the camera, video streams can be saved to the internal storage by clicking on
the Video icon in Camera Quick Control. By default, video files are stored
under /home/stellarmate/indi_D where D designates the date.

1. SER

Save streaming images in SER lossless format. Beware that this can consume storage space
very quickly. To view the video, you need to export the SER video file to a PC/Mac and open it
using an SER player.

2. OGV

Ogg Theora is a free and open lossy video compression format that sacrifices image quality to
decrease storage space. To view the video, you need to export it to a PC/Mac and use a
video player with support for Ogg Theora format.

Exporting to Phone/Tablet storage

Q@ o A IN2Y

190/370



Any images displayed in the main image view can be exported to phone/tablet storage by
clicking on the save icon on the camera status bar. It is saved as a time-stamped JPG image.

Exporting to PC/Mac

If you captured images and saved them to StellarMate, then they should be available by
default under fhome/stellarmate/Pictures. To access the images over the network, there
are two options:

On Windows click on the Network icon in the left pane of File Explorer as illustrated below.

s + | Metwork — O X
m Metwork View (7]
— 4 ¥ » Metwork » v & earch Metwork o
B Music N

« Computer (2)
- Storage (D:)

B videos [% JASEM-PC Q STELLARMATE

L3 dropbax-MamespaceEstensionRele Personal
i, Onelrnive
R This PC

B Desktop 2
| Documents

4 Downloads

J Music

&= Pictures

B Vvideos

- O51C)

= Storage (D:)

- Storage ()

- Storage (R:)

b Network Gl 1

*& Homegroup

2 items =z [E

If you do not see the StellarMate network share, please map the network drive as shown in
this video:

On Linux & MacOS: Use FileZilla to connect to StellarMate via Secure FTP (sftp) using your
username (stellarmate) and password (smate). Remember to set port to 5624.


https://www.stellarmate.com/images/fss/videos/add_pictures_share.mp4

Site Manager

Select Entry:
General Advanced | Transfer Settings Charset
b My Sites
| Host: stellarmate.local Port: 5624
Protocol S5FTP - 55H Flle Transfer Protocol W
Logon Type: | Normal b
User: stellarmate
Password: sssee
Background color: | None N
Comments,;
MNew Site Jew Folder
New Bookmark Rename
Delete Duplicate
Connect ~ OK &) Cancel

Directory Browser

Directory browser:

Qe@omm A = B X Ekos

Select file

x

Selected folder: |

Settings Add Job 5a

Start & Stop Jobs

4

-I'-

You can now choose files i.e Script file, Sequence file, fits file etc.



Directory browser will extract the path from Stellarmate dolphin and set it according to the
requirement input.

We are using Directory browser on different places.

1. Scheduler:

Ekos

Select file

Selected folder: /homse

Settings Add Job

Start & Stop Jobs

>

While selecting the sequence file or .fits file for Scheduler, we use Directory browser.

Directory browser is also used in Scheduler Settings in order to add script files.



Aborted Job Shutdown Procedure

UnPark Dome | UnPark Mount

Script

Ekos

Settings

Job Completion Observatory Startup Aborted Job

Warm CCD | Park Mount

Script Nane

2. Path:

It is also used to set path for images in File Settings & recording settings using Directory
browser.
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Settings

File Settings

Directory /home/stellarmate/Pictures
Format @ | /%t/%F/%t
Suffix @ — B +

Preview /home/stellarmate/Pictures/Red/001. fits

Reset to default

External Storage:

Y A43ATT7A3ATT4876 B Unmount

Ekos
Select folder

Folder is Empty

Selected folder:

fhame/stellarmate/ind__D

ndi_record__T

Until Stopped T0FPS

You can also create directories via Directory browser.

Confirm

—
-l




Create new folder in: /home/stellarmate/Videos/Polaris

Sky Map

The Sky Map tool provides an interactive all-sky planetarium view with multiple toggle-able layers.
It includes solar system objects, stars up to 12th magnitude, galaxies, nebulae, and star
clusters. Double tap an object to track it (indicated by orange crosshair). Once tracked, you can

zoom in and out without losing track of the object. To exit track mode, simply tap anywhere else
on the sky map.

M 31 (Galaxy)

L]

1. Search: Search from all catalogs, tap an object to center.



None 00:44:27 +41:24:10 CCD Simulator (0X0)

Search X ]
‘ 3

Search

gam30ct

M 32

+41:08:07 +19:36:30 +77:03:16

#- ) 1 103 o

Targets Device Power Settings

2. Objects Bar: Toggle visibility of celestial objects:
o Stars

Deep Sky Objects

Solar System

Constellation Lines

Milky Way

Equatorial Grid

© 0 0O 0O OO

Horizon
o Digital Sky Survey (DSS)

3. Quick Mount Controls: Exact replica of the Quick Mount Controls in Ekos tab.



F1 None RA 00:44:32 DE +41:24:10 B cco simulator  [ERed  § 0.0 @ idle D= ¢ 151120

*w@ZLHROE - CHE

Search

4.

~  Mount Speed  =————jif)——i} =
Find
RA: 00:44:02 DE: +41:24:10 AZ: +19:31:29 AL: +. 44

+ 4 T ° e

Sky Targets Device Settings

Lock Sky Map to mount: Always center the mount cross hair at the center even when the
mount moves. This is useful to always keep track of the mount position. Dragging the sky
map manually cancels the lock.
Object Panel: Tapping any object in the sky map will pop up the Object Panel. It lists the
object’s magnitude (if available) and its horizontal and equatorial coordinates. You can
perform a GOTO, SYNC, or Go & Solve operation. The panel outer rim changes color
according to the current ongoing operation:

O Magenta: GOTO in progress

o Yellow: Solving in progress

o Green: Goto or plate solving complete

O Red: An Error occurred.
FOV Indicator: At the center of the map, the Field of View (FOV) indicator shows the area
in the sky that is visible to the camera’s sensor. Changing the camera and/or telescope
will affect the field of view size. Below the FOV are the camera name and the width/height
in arc-minutes. The up-arrow indicates the top side of the camera’s frame camera’s
sensor. Changing the camera and/or telescope will affect the field of view size. Below the
FOV are the camera name and the width/height in arc-minutes. The up-arrow indicates

the top side of the camera’s frame
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The Sky Map is a simulation of the night sky that uses your phone/tablet current time and

location.

Targets

StellarMate Targets is the StellarMate Planning tool to streamline your observation session.
Search from thousands of objects and filter them according to criteria important to every
astrophotographer.

Objects are sorted by brightest object first (if their magnitude is known). The number of
objects listed is limited to the brightest 100 objects that satisfy the conditions set in the
Filters section. To search for any arbitrary object, enter its name in the search bar and tap

the Find icon. If the object is found, it should be added to the My Searches list.

Add objects of interest to a quickly accessible Favorites list, or create and manage lists for
your seasonal targets. Use the almanac info box to find Lunar, Solar, and Twilight times.

@ 2023.07.20  10:35 AM

Go & Solve

Targets

Date & Time:

20220317 10:12 AM
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You can preview the targets available at a different date or time by changing the settings
(This option is disabled if Ekos is running)

Sun/Moon Visibility

1. Moon rise/set times
lllumination percentage and lunar phase name
Sunset/Sunrise

A woN

Astronomical Twilight Dusk/Dawn

Filters

Morth East South West

1. Minimum object alititude in degrees.
2. Minimum duration in hours where the object must meet the altitude condition above. For

example, if altitude is 20 degrees, and duration is two hours, then only objects that


https://en.wikipedia.org/wiki/Twilight

remain above 20 degrees for at least two hours are going to be included in the search
results.
3. Minimum Field of View (FOV) in arcminutes. This is only applicable to extended objects
like nebulae and galaxies and not to point sources like stars.
Maximum Magnitude. Lower it to limit it to more bright objects.
Filter the objects by type.
Reset all filters to default value.

N o A

Filter the objects by their horizontal direction.

Flanets {pen Clusters Globular Clusters

”

Flanetary Mebulas 5 Comets Asteroids Supemovae

Search Results

2

Lower Sword

1. Number of results

2. Filter by object name (only filters currently displayed results)



3. Extended Search: You can search for an object by name only without adjusting any

filters. This would search for ALL objects of all types regardless of filters. If the object is
found, it is then added to the My Searches list.

FOV Profile

CCD Simulator

You can overlay a Field-of-View (FOV) indicator on the top of the displayed image. This
aids in target framing. By default, the FOV rectangle color is green with the top marked in
orange. The top coincides with your camera/frame top. Using the overlay helps to
determine exactly how | the target appears in a captured image.

All units are in arcminutes. 1 arcminute is 1/60 of a degree. For reference, the Moon is 30
arcminutes or half a degree across the sky.

When the equipment profile is running, the FOV for each connected camera is
automatically generated. You can simply select it from the dropdown menu to activate it.
Furthermore, you can add your own FOV indicators manually as illustrated below.

In order to use the Framing Assistant, it is necessary to select an FOV profile first.

1. FOV profile dropdown

2. Add | Edit | Delete (FOV profile)

3. Exit list (returns to normal targets browsing)

Adding an FOV profile in (5) opens up the following panel:



FOV Profile

N

Name

Focal Length

Camera Width Camera Height

Pixel Width | Pixel Height | um

Rotation +0.0°Eof N

arcmin

7 &8 # e & 6)

Setup Ekos Targets View Settings About

After setting the Focal Length, Camera width & height and pixel width & height, the FOV
can be calculated by pressing the Calculate FOV button.

Lists

CCD Simulator

%

It contains Lists dropdown. Add, Edit the list name or Delete the selected list.
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Triangulum P

Targeis

Target Info

7.
8.
9.

Object designations.
Object name.
Object Phase:
o Green: Object is rising
o Yellow: Object is transiting the meridian
o Red: Object is sitting
Magnitude
Object Image and FOV Overlay
Altitude vs. Time Plot. The X-Axis designates time starting from 12 PM to 12 AM, with
local Midnight (00:00) at the center of the image. The yellow vertical line indicates the
current time. Next to the current time line are the object’s current Azimuth and Altitude
values in degrees.
Add to Favorites
Add to custom list

Remove from current list

10. Go & Solve: Go to object and plate solve (required to use Framing Assistant)
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When Ekos is offline, Targets will be used to schedule the coordinates information to
Scheduler.

9:55 AM Now Night

Sehadule

Targets

When Ekos is offline, you can also use framing assistant to Schedule the coordinates to
Scheduler.

The border of each target displays it's status:

e |Idle: Grey

e Plate-Solving: Yellow

e Skewing to target: Purple

e Plate-solving successful and target is centered: Green

Plate-solving unsuccessful or beyond acceptable accuracy threshold: Red
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Framing Assistant

® 20220317 10:12 AM

Andromeda

o1
e o
¥

Targets

To open the framing assistant, make sure to have selected an FOV Profile and press Go
& Solve.

10:17 AM

FOV CCD Simulator

Lists

StellarMate will command the mount to slew to the target location. This is indicated by a
magenta border around the target. Once Slew is complete, the alignment process begins
which is indicated by a yellow border. A red border indicated alignment error or alignment
is not within threshold. Please wait until the solver iterates to center the target exactly in the
center of the sensor. Once this is done, the border turns to Green. Now that the plate
solving is complete, you may proceed to use the Framing Assistant tool that helps you in
adjustment the orientation of the camera to match your desired orientation either manually
or automatically if a rotator device is detected.

Once the status turns to green (1), press the image (2) to open the Framing Assistant



KOCAB L, 2023.07.20 10:42 AM

(B Ursae Minoris)

Targets

1. Framing Assistant

The framing assistant tool puts precise framing control at your fingertips.
e Intuitive Interface: Easily adjust your target's position and orientation within the frame
using straightforward controls.
e Clear Visual Feedback: See the exact area that will be captured with the field-of-view
indicator, ensuring perfect framing every time.
e Simple Adjustments: Make quick and precise adjustments to frame your subject

exactly as you envision.

To access the framing assistant, simply tap the target image. If the field-of-view (FOV)
indicator isn't visible, choose the desired FOV from the dropdown menu. For a more
automated approach, tap Go & Solve to initiate a sequence of actions: the mount will slew
to the target (marked by a magenta border), followed by plate solving to align the image
(indicated by a yellow border).

Pay attention to border colors during alignment: red signals an error or misalignment,
requiring patience as the solver works to center the target. Once successful, a green
border confirms perfect alignment, readying you for a perfectly framed capture.

Once the status turns to green (1), press the image (2) to open the Framing Assistant.



Adjust the rotation and/or position of the desired frame by using hand gestures to pan and

rotate. Zoom in or out using the designated buttons to increase or decrease the field of

view.
1.
1.

The Framing Assistant provides three modes to deal with rotation:

Automatic: This mode is available if a rotator device (e.g. Nightcrawler) is coupled
with your imaging camera and can rotate it on its axis. With a rotator, no manual
intervention is necessary as StellarMate calculates the exact offset required to arrive
at the target position angle.

Manual: Set the desired target rotation first, then check the required Angular Offset
value. Go to your camera and rotate it manually by hand using your best judgment.
Tap GOTO & Rotate to measure the new orientation of the camera. Once plate
solving is complete, the new camera orientation and angular offset are updated.
Repeat this process as many times as necessary until you are satisfied with the
result. Your goal is to bring the Angular Offset down to zero.

Ignore: Completely ignore rotation.

Adjust the rotation of the desired FOV orientation with either the slider or hand
gestures. The target FOV rectangle color is blue with orange designating the top. The
green rectangle with orange on top is your camera's current FOV & orientation in the
sky.

Rotation offset in degrees between the current (Green) FOV and the target (Blue)
FOV. When manually adjusting the camera, rotate it clockwise or counterclockwise
as per the indicated icon.

4. J2000 Center Right Ascension & Declication coordinates.

5. Once all the necessary adjustments are made, tap GOTO & Rotate to start the

framing process. If a rotation offset is required and the rotation mode is either
automatic or manual, Ekos will issue a GOTO command followed by a rotation
command if applicable.

Reset all adjustments made to the FOV.

7. Add the target to the Scheduler module. If the rotation mode is either Automatic or

Manual, then the target Position Angle is also set in the scheduler. This commands
Ekos to plate solve and adjust the captured image frame to match the desired
position angle either automatically (if a rotator device is connected) or manually.



ELTIE] lgnore

Target Position Angle +000

e

Angular Offset

GOTO & Rotate

7  Schedule

If Ekos is offline, you can Schedule your target coordinates by using framing assistant in
Scheduler module.

_ Manual Ignore

Target Position Angle +064

e

Angular Offset

RA
LDE

GOTO & Rotate 4@
Schedule

Device



Status

Wifi Network:

Ethernet IP: Di ected Direct

TEMPERATURE

Hostname

Model

Remote Support:

Up WiFi Country United States

The Device page manages the health, settings, and updates for your StellarMate
divided into the following sections:

o System
e Info
o WiFi
o Ethernet

o Resolution
o Hostname
o Software
o Firmware Updates
o Remote Support
e« Logs
o Diagram showing how the App works: KStars — Modules — INDI - App
o Sharing logs

Cltis



System

System shows the Utilization of SM device. It includes:

CPU
RAM
Storage

Temperature

It also has main controls i.e

Power Off the SM unit
Restart SM, you may also see the change of LED light in RPI 5 and SM X

Access Web Manager. It can also be accessed from the browser i.e
http://localhost:8624

Web Manager

Equipment Profile: Mew Profile:
test

Auto Start | Auto Connect

Drivers: Port

Remaote Drivers Server Status

Iriver] @remotehost.driverZ@rem Server is Online.

Mot all profile drivers are running. Make sure all devices X
are powered and connected.

INDIHUB Network Agent Control

Agent Mode: Agent Status

» Off

Agent is offline.

Access of VNC. Can be accessed from the browser i.e http://localhost:6080
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Trash
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Targets Settings

You can also update your VNC password by pressinng on the top right "Update VNC

Password"

@ 5.4 GB/39.71 GB F % 10:33 20X

Update VNC Password .

New Password:

# &

Targets Device Settings




Info

Device Info includes:

e WiFi network

e Ethernet IP

e Resolution

e Host-name

e Model: Displays the correct Model of SM Unit

e Version: Displays current version of StellarMate OS

WiFi Network

Wifi Network:
Ethernet IP 2d B Direct
TEMPERATURE

stellarmate

Model SM-110 64bit

Version 1.6.1

Logs: Share logs

WiFi Country United States

Toggle WiFi network by pressing on the button as shown in the image above.
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1 F

Join A Network Reset network Forget Wifi

HUAWEI-E6B7E-B810B

Connect

1. Reset Network: Network configuration gets reset. Make sure to reboot after resetting.

2. Forget WiFi: WiFi network information is removed and StellarMate reverts to HotSpot
mode (IP Address 10.250.250.10). If the Unit is connected to your LAN via Ethernet,
you can still access it via its LAN IP address like before.



I8 complete = % 1010 100

Join A Network Reset network Forget Wifi

HUAWEI-E6B7E-B810B

Connect Cancel

Connect to Home WiFi: Select a WiFi network as detected by StellarMate and then supply
the password if it is protected. Press connect, After a successful connection, please wait
up to 2 minutes before using any of the unit functions again.


https://stellarmate.com/support.html?view=kb&kbartid=9
https://stellarmate.com/support.html?view=kb&kbartid=9

Frequency (Mhz): -4 RX (Mb/s):
Signal (dBm): y TX (Mb/s):

> i | T[

Setup Sky Device

Network Info: Press on the tooltip to see the status of connected WiFI.

The following information is shown:

Frequency: Refers to the range of electromagnetic waves used for transmitting data
wirelessly, commonly in the 2.4 GHz and 5 GHz bands.

Signal: The strength and quality of the wireless connection between devices, influenced
by factors like distance and interference.

RX (M/PS): Short for "Receive," indicating the process of a device receiving data over
a wireless connection.

TX (M/PS): Short for "Transmit," indicating the process of a device sending data over

a wireless connection.



Status

Wifi Netw:

Ethernet IP )i d Direct

ution:
STORAGE TEMPERATURE

armate

110 &4bit

Version

Share logs

United States

Lets you to select the WiFi country from the Dropdown list



United Arab Emirates

Afghanistan

Antigua And Barbuda
Anguilla

Albania

Armenia

Netherlands Antilles

Ange
Antarctica
Argentina

Armerican Samoa

Settings

Changing Hotspot WiFi Band
Changing Hotspot WiFi Band

You can change the Hotspot WiFi band by clicking on the settings o button next to the
WiFi Band label.



Status

WiFi Band:

Ethernet IP: i ted (WAGIONY | Direct

STORAGE TEMPERATURE
Resolution:

Hostname: stell

Model:

te Support:

Up to : & WiFi Country United States

o

Settings

Setup Power

You can now choose the Band you want to switch to, as well as the channel. We
recommend using default if you are not sure which Channel to choose. After choosing the

band you want to switch to, tap on connect to start the switching process.



Change Band

Band

5Ghz

Channel

Default

Connect Cancel

o

Setup Ekos Sky Targets Device Power Settings

An alert will pop-up informing you about what might happen if you proceed with this

operation. Tap on YES to continue with this operation.

A WARNING

StellarMate App could be disconnected and channel switching might fail due to

variety of reasons in which case the hotspot will be restored to default settings.




Are you sure you want to change the band?

StellarMate App could be disconnected and channel switching might fail
due a variety of reasons in which case the hotspot will be restored to default
settings.

YES 1 [o]

You might have to wait until the hotspot starts broadcasting a Wi-Fi signal again, if it's
successful, you will be able to connect back to StellarMate and find that it shows the band
you switched to, in the Device tab.

If not, StellarMate will go back to the Automatic band.

Ethernet IP

There are two methods for Ethernet connections:

- Direct Ethernet Connection Between StellarMate and your PC/Laptop: This can be
useful in the field if you want a fast response time, at the expense of more cables. Ethernet
is always faster and more reliable than WiFi connections (at the moment at least). When
using Direct Connection, the HotSpot is activated

- LAN Ethernet Connection: Connect Ethernet to Router/Switch. Your router shall assign
an IP address for StellarMate automatically, or you can configure the router to assign
StellarMate a permenant IP address.

Resolution

e Change Resolution: Select available monitor display and change it's resolution.



Change Resolution

Cancel

o}
L

Device

e Change external monitor: If you are using model SMA-120 and it's connected with an

external monitor. You can select that one.

Mirror External Display

Cancel

o]
L

Device

Hostname
e Change Name: You can change device name (and its hostname) to another name

without any spaces. For example, if you rename it to myobservatory, the host name

shall be changed to http://myobservatory.local.



http://stellarmate.local/

STORAGE

A

Setup

Status

WiFi Band:

et IP: isconnected  (WAGIONY | Direct

TEMPERATURE

stellarmate-rp5

SM-140 64bit

United States

©

Power View

Apply entering desired hostname, press "Apply" and reboot your SM unit to get settings

applied all over.
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Change Hostname

New Hostname

stellarmate-rp5

Cancel

A - C ’ o

Setup Eko Sk argets Power Settings

Software

Software: You can handle the SM OS updates and to give access to SM support using
remote support ID.

o Firmware Updates

0o Remote Support

Firmware Updates

When there is an update available for StellarMate, an icon will show up on Device tab.



Connect C RESCAN

Equipment Profiles

+ Add adevice

Profile |Simulators

® REIENEIG

 Port Selector ® Optical Trains

To update StellarMate, simply click the download button and wait for the the process to

complete.

Status

Wifi Network: 192.168.8.163
Ethernet IP: Disconnected (T Auto Direct

Resolution: 1920x1080

STORAGE TEMPERATURE
Hostname: smx

Model: SM-120 64bit

Version: 1.7.6

Release Type: Updates: New Updates Available

Remote Support:




Status

Wifi Network: 192.168.8.163
Ethernet IP: Disconnected Auto

Resolution: 1920x1080

STORAGE TEMPERATURE
Hostname: smx

Model: SM-120 64bit

Version: 1.7.6

Release Type: Stable Updates: Installing update... 3.0%

Remote Support: ON

L}

Device

Once the update is complete, you will be prompted to restart Stellarmate for the updates to
take effect.

Remote Support



Status

Diract

STORAGE TEMPERATURE

stellarmate

SM-110 64bit

1.6.1

Remot ort: Share logs #

WiFi Country United States

You can toggle Remote support if SM support asks for its access to investigate the issues

you face. Once you toggle it ON, You wil see an ID.



Status

Wifi Network: ® 102

Ethernet IP ) d Direct

TEMPERATURE
larmate
Model SM-110 64bit

Version

Remote Support: (G OFF 1D 1171182701 Logs: Share logs

WiFi Country United States

Logs

e Logs:

o Pressing on share logs will generate the latest logs which can be helpful for SM

Support.

Share logs

Updates:

Logs:

Following necessary logs are mentioned below:
= INDI logs / Configuration files
= EkosLive

= Device manager



= Boot
* Network manager etc..

e Ekos Logs
Status

Wifi Netw

Ethernet IP: Disconnected § Direct

STORAGE TEMPERATURE

stellarmate

Remote Support:

Upda Up to date WiFi Country United States b

Enable logs to diagnose issues with Ekos and INDI. Only enable the necessary logs to
help in diagnosing specific problems. Logs consume resources and may slow down the

system. Turn off logs when no longer used.

Logging

El'ﬂ‘blﬂi Disabled

_/Capture [ |INDI _' Focus | Scheduler '_ Alignment | Guide ) Mount

FITS Observatory

|| Mount '7 CCD | |Focuser | | Filter Wheel _ | Dome | Detector '7 Weather

o Auxiliary __ Rotator [ | GPS AOQ

Power

Power tab provides access to StellarMate Pro power dashboard and environmental



sensor measurements. The top half of the dashboard controls the DC, PWM, and

variable voltage outputs, while the bottom half includes measurements, settings, and

sensor widgets.

12V DC Power

12.0v B

GIOTTO Mount NightCrawler

0.4 A 0.1A

Measurements
B -
@ @ =
e T ¥ o

( 1.6A (18_8W "z 10

6

Dew Heaters

Channel 2

Settings
Auto Dew
Power Off
LEDs
Buzzer

@ MaxVolt. -
)I(- Dew 1 Thresh. @

-)XG Dew 2 Thresh.

Voltage Current Power

s 1

Setup kos Sky Targets Device

= ¢ 16:07 100 €%
Variable Output

Gadget

Sensors

32.6°C

25%

Power tab provides access to StellarMate Pro power dashboard and environmental

sensor measurements. The top half of the dashboard controls the DC, PWM, and variable

voltage outputs, while the bottom half includes measurements, settings, and sensor

widgets.

The following controls are available:

1. Toggle the power to each output. This setting is remembered on the next power cycle.

Assign a unique name to each output.
Measurement of the output voltage or current.
Set dew heater duty cycle from 0% to 100%
Set variable voltage level (3 to 9 VDC)

Voltage, Current, and Power measurements.

© N o g M D

Power Off all ports when equipment profile is disconnected.

Toggle Auto Dew. This feature requires an external environmental temperature &

humidity sensor to calculate the dew point. If toggled, then the dew heater shall be



turned on if the ambient temperature is within the dew point threshold as indicated in
the settings.

9. Toggle All the unit LEDs on or off. This is remembered on the next power cycle.

10. Toggle buzzer

11. GPS Lock indicator

a. Yellow: GPS lock in progress.
b. Green: GPS 3D lock successful.
c. Red: GPS lock failed.

View

The View tab displays online images saved on the cloud (requires EkosLive Pro
subscription, refer to Resources section) and offline images captured on StellarMate. All
metadata is preserved so you can sort and search your images at any time. You can toggle
between Cloud or Offline images.

= rilters  ((ORIINGY Cloud c

& /ﬁ‘ Recents Recent Images SORT DELETE ALL

s . , . s "

T x1 2y 1 & 1x1 ] 1x1 T 1x1 & x1

0006_08-43-40jpg  0005.08-43-07jpg  0004_08-42-35jpg  0003.08-42-02jpg  0002_08-41-29jpg  0002_08-40-22,jpg

- . , ’ ’ '

i 1x1 @ x1 1 1x1 reD Q1) m re: @1 rRep Q1) m

0001_08-39-16jpg  0001_08-37-16,jpg 0001_08-32-12.jpg Light_013.fits Light_012fits Light_011.fits

Images are displayed in a grid view, Under each image there are badges for Filter,
exposure duration, and binning. By default, all images are displayed in the grid without any
filtering or sorting. Click on an image to view the full-size version which also provides
further actions such as export and export.

You can filter the images by using the left panel. Changing the Field, allows you to select to
filter using different options based on the chosen condition.

Advanced search is available from the left panel. Select the condition that must be met
from the metadata fields. You may add multiple conditions to further restrict the search.



< Filters

Field

Filename

Offline ' Cloud

’ .

1 Ix1

0004_08-42-35.jpg

ADD FILTER
e

1 1x1

0001_08-32-12.jpg

Alrmass
Binning
Camera
Date
Exposure
Filename
Filter

Frame

Mount

Object

Recent Images SORT

1 x1 1 x1

0003_08-42-02jpg  0002_08-41-29.jpg

, i

RED 1l 1x1 RED 1 1x1

Light_013fits Light_012 fits

c

DELETE ALL

’ .

1 Ix1

0002_08-40-22.jpg

’ .

RED 1 1x1

Light_011.fits




StellarMate aggregates images in Virtual Folders based on the selected Virtual Group:

Recent Images | 1
Show All 2
Target 3
Directory

Frame

Date

Filter

+ 8 ! 0
Device About

1. Recent Images: Shows 20 latest images captured.

= Fiters  ((OffliN€Y Cloud e

& ﬁ Recents Recent Images SORT DELETE ALL

' ' ' , , '

&= 1x1 @ 1x1 & 1x1 & 1x1 & 1x1 & 11

0006_08-43-40jpg  0005.08-43-07jpg  0004_08-42-35jpg  0003.08-42-02jpg  0002_08-41-29jpg  0002_08-40-22,jpg

’. ’ . ‘. . ‘.

& iy @ i @ i 0 @ e @ m reo @ m

0001_08-3%9-16.jpg 0001_08-37-16.jpg 0001_08-32-12.jpg Light_013.fits Light_012.fits Light_011.fits




2. Show all Images: Show all directories & images under /home/stellarmate/Pictures.

= Filters :mﬂine Cloud c

& @ Alimages Show All DELETE ALL

' s - ' ' '

e 1 & na & P L] 1 & P & w1

0006_08-43-40jpg  0005.08-43-07jpg  0004_08-42-35jpg  0003.08-42-02jpg  0002_08-41-29jpg  0002_08-40-22,jpg

’ . ’ . ’ ’

& 1 @ 1 & 1 g0 @10 m e @D m reo @D

0001;08-39-1 6.jpg 0001_08-37-16.jpg 0001_08-32-12.jpg Light_013.fits Lighf_ﬂ'l 2 fits Light_011.fits

3. Target: Group images by each unique target together regardless of where they are
physically located on the device.

= Filters Qmine Cloud c

& @ Targets DELETE ALL

Pherkab

4. Directory (Default): This is similar to a traditional File Explorer where images are




grouped by directory on StellarMate.

= Fiers  ((OMINED Cloud

<« A

DarkFlat

Directory

c

DELETE ALL

livestacking

You can now also delete the directories. In order to delete a directory, just visit the directory
and you will see the delete icon button beside the directory locatory to delete all images in

a directory.

= Filters Offline Cloud
(— ﬁ /livestacking/2022-10-20/Pherkab

. '

1 1x1 1 1x1

0002_09-26-05.jpg 0002_09-27-11.jpg

Directory

’ .

1 1x1

0003_09-27-45 jpg

e

Settings

C

DELETE ALL

’ .

1 1x1

0004_09-28-17.jpg

®

About




Are you sure?
You want to delete /home/stellarmate/Pictures/livestacking/
2022-10-20/Pherkab directory and all files under it?

DELETE  CANCEL

5. Frame: Group images by each unique frame type (i.e. Light, Bias..etc).

= Filters  ((Offline Cloud @

& @ Frames DELETE ALL

6. Date:Group images by date whereas images captured on the same day are grouped
together.




(Gifiined) cioua c

DELETE ALL

2022.10.30 2022.10.26 2022.10.20

1. Per filter: Images are shown per filter. Those folder directories are Virtual folders.

Images can be further filtered chronologically by tapping on the bottom chrono selector. By
default, images captured at all times are displayed. To filter only recent images, tap the
chrono selector. For example, tapping 1H would only show images captured within the last
hour.

You can view the image in full size by click on a specifc image.

Below the list of images which are in that Directory are shown. On each image click, the
image and it's information will be loaded.

You can also download and delete the selected image on the right side.

To view detailed metadata, tap the top-left Info button, the information of a specific image
is displayed as illustrated below.



= Filters © Info efﬂme Cloud

0006_08-4 . 0005_08-4 0004_08-4 0003_08-4 0002_08-4 0002_08-4 0001_08-3
’. ’. ’. ’. ’ ’.

livestacking/2022-10-30/0006_08-43-40.jpg

e Sort:

It allows you to sort the images according to different options which includes, Name, date,
Size, frame, Filter and Exposure.

Size
Frame

Filter

Expasure

e Delete all:



Deleting all images will delete all the images exists in the specifc directory.
i.e If you are in Per filters option and RED filter directory. It will only delete your images
within RED directory virtual folder.

Are you sure?

Are you sure that you want to delete 20 image(s)? This is an
irreversible operation.

DELETEALL  CANCEL




Settings

12 Advanced Settings Settings % Achievements
Settings Auto Sync

Language English ~ Time
Location

Sky Map Scheme Default g

Theme @ night Reset

Hﬂlﬁc Imperial

B Reset App @ Clear Driver Config

B Delete Account B Logout

@ Reset achievements

General Settings

1- Language: Supported Languages are:
e English (Default)

e French

e Spanish

e German

e Chinese

e Japanese

You can help with translating the StellarMate App. Visit the StellarMate App Translations

Github repo for more information.

2- Sky Map Scheme: Change the Sky Map color scheme.
3- StellarMate App theme: Please note that if the App theme is changed to Night this


https://github.com/knro/smtranslation
https://github.com/knro/smtranslation

automatically switches Sky Map theme as well to Night Theme: Overall App theme.

StellarMate App provides two themes: Dark (default) and Night. When night is toggled, all
controls are rendered using a red hue to help with eye adaptations in the dark.




4- Unit System: Unit system used for weather related information. All other units in the
App use the Metric System by default unless explicitly mentioned.
5- High Bandwidth: If your WiFi link is slow or suffers from packet losses, toggling high
bandwidth to Off might help as it applies more compression to all images to save on
bandwidth.
6- Transfer Images: Should only be turned off under special circumstances when network
communication is unreliable.
7- Notifications: Toggle in-App notifications.
8- Tour Guide: Toggle to re-enable the App Tour Guide.
9- Sounds: Enable sound notifications, the following events trigger a sound notification:

o When the capture sequence is aborted or completed

o When the Polar Alignment mount position changes
10- Cloud Storage: Toggle saving images in the cloud. Required an active EkosLive Pro
Subscription. StellarMate unit needs to have a reliable and fast internet connection for the
cloud storage to reliably work. Sequence images are compressed and uploaded to the
cloud where they can be viewed at any time from either the App or EkosLive online portal.
All the image metadata is preserved in the process which can help in filtering, organizing,



and searching for images at any time.
0 Pro users can enable the Push notifications. If they are enabled, users will be

able to get the notifications on their Tablet device.

o Users who are not subscribed to EkosLive Pro will see a pop up as shown
below:
o In order to subscribe, you can follow the link here.

e S

FREE $4.99

Ekos Live Basic provides limited Ekos Live Pro grants unlimited
access to Ekos functions on the access to all Ekos features on the
cloud. cloud!

Unlimited Bandwidth
Mobile and PC/Mac Control Mobile, PC/Mac, and Web Control
Live Video

Focus, Guide, Align Modules Focus, Guide, Align Modules

Cloud Storage

Push Notifications

11- Auto-sync Time and Location: When the SM App is started, it syncs tablets time

and send to Ekos.

Reset
13- Reset App: Wipes all local data in the StellarMate App. After the reset, restart the App.
14- Delete Account: Delete your account in stellarmate.com. Once deleted, the account

and associated data will be permanently deleted.
15- Clear Driver Config: Wipes all INDI driver configuration. Use this only as a last resort.

16- Logout: Sign out of StellarMate App. Only use this if you need to sign in using a

different accounts.

Achievements

You can now completed the tasks and earn points just. Achievements's Dashboard can be
found in the settings.


https://stellarmate.com/products/ekos-live/ekoslive-pro.html

_ ¢ Advanced Settings Settings
Settings Auto Sync

English v
"Metric ) Imperial

Reset

B Reset App B Clear Driver Config.

B Delete Account

e ]

Settings
Once you complete the Achievement, Achievement earned pop up is displayed. Which
includes the title of the Achievements and it's points. Few of the common achievements
are:

1. Capture a preview:
Q @B A S WX

Achievement Unlocked

2. Capture ten sequences:




Qo AT Y o %

Primary A ‘
Default Y 1010 X

g -

Achieverment Unlocked

Add to Sequ..

Start & Stop Sequences

}

CCD capture sequence completed

B ~

Once the Achievement is earned, it is marked as done in the Dashboard. And the points
are added to your total score as shown on the top left.

: Total Score: 20 Achievements Info

No. Achievements

1 @

Capture a Preview A1 20Z3-01-31, 11.48:43

Capture a sequence with 10 counts AL 2023-01-31, 13,5155

Use Target GOTO by holding on the abject for 3 secands when the new image is captured

Record videa for 1 minute

m kA

Use Cloud Map In weather infa, Zaam In to at least 8x to check weather

Live stacking. Perform at least 5 images

Create Darks of total 50 Images

Generate hot / cold pixels in Defect map above B0

o

Settings




Achievements

WIGHIG HHING U1 W oW Y Ea

Generate hot / cold pixels in Defect map above 80

)

At Maon, 23 Jan 2023 13:53:56 GMT

®

Import Mosaics from telescopios
A messier object is captured

Capture a total of 500 images

®
®

Capture a total of 1000 images
All Messier objects were captured
Finish PAA with box error lower than 30 arcsecs.

Achieve total RMS guiding below 0.5 arcsecs.

2 T : o

Settings

Captured messiers are marked here. If all messiers are captured then Achievement is
marked as done

Cosmic Marathon Details

o

Settings

Push Notifications




B complete

Advanced Settings

Notifications

Categories Notification Level

Capture
Mount
Observatory

Scheduler

Push Notifications (required EkosLive Pro Subscription) keeps you informed about

important updates or activity with StellarMate. For example, if a capture sequence is
aborted, then this will fire a Push Notification alerting you to this event.

Notification Verbosity can be controlled depending on the level of information you want to
receive. The App provides highly customizable notifications settings:
1. Category: Toggle which categories may send notifications (e.g. Mount, Scheduler,
Capture..etc)

2. Severity: Toggle which severity level can trigger notifications.


https://stellarmate.com/products/ekos-live/ekoslive-pro.html
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FREE $4.99
Ekos Live Basic provides |imited Ekos Live Pro grants unlimited
access To Ekos functions on the access te all Ekos features on the
cloud. cloud!

Unlirmiled Bardwecili

Bdoblle and PCMac Conteo Fobibe, PFCac, and Wil Con b
Live Wideo
Ferewrs, Guide, Alicpe Moochdaes Fesewas, Gagiede, Auficgm Poosd nhes

CIoud S0rsge

Push Mosifications

Lear more

Connection Methods

Depending on how you want to connect to StellarMate, click on any of the following options

a0

’ ""'-b.-,l:;@

Direct HDMI Connection

2481370



O Note

You must first complete the First Time Setup guide before proceeding with this
tutorial.

By default, StellarMate operates in HotSpot mode. Even if configured for WiFi connection
or LAN, StellarMate always switches back to HotSpot mode when the other connection
modes become unavailable. This is to enable you to always access the device regardless
of network availability.

StellarMate gadget is shipped with a 1.8 meters HDMI cable. Connect the cable to any
monitor or TV. Make sure the cable is connected to StellarMate before powering on the
unit.

Unless the HDMI connection purpose is for viewing only, you also need a keyboard +
mouse to control to the StellarMate OS. You can use wired or wireless mouse and
keyboards.

CECINEY 1 Imices all € () ) iz

StellarMate unit is shipped with a full-featured Linux® Operation System that you can
directly access. The default username and password are:

username: stel |l armat e
password: snat e

This is the same username and password you will use when accessing the unit over Web
VNC as well. It is highly recommended to change the default password after your first login
to the system.



Connecting your equipment

StellarMate supports connecting to your equipment via WiFi, Ethernet, Bluetooth, or USB.
USB is the primary connection method for most astronomical devices. Make sure all
equipment is sufficiently powered and initialized before connecting them to StellarMate.
For mounts, most mounts need to be already aligned before you connect them to
StellarMate.

The following equipment-specific guides provides the standard methods for connecting
such equipment to StellarMate:

e Mounts

e CCDs

e DSLRs

e Focusers

e Filter Wheels

To learn more about connecting your equipment to StellarMate, find out more in the
detailed equipment connection guide.

Connecting from Ekos

Click on KStars icon on the desktop to launch it. After initial startup, complete the wizard to
set up geographical location and download any extra data (Internet connection required).

Launch Ekos either by press Ctrl+K, or by pressing on the Dome-shaped icon in the

Toolbar

It is recommended to use the Ekos Profile Wizard to set up your first profile. The wizard
automatically starts up the first time you fire Ekos in KStars. To start it again, please the
wizard-wand icon in Ekos summary screen.
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Ekos Profile Wizard — KStars ? v A0

Welcome to the Ekos Profile Wizard

Ekos is the premier observatory control and automation
platform. With Ekos, you can capture images and gather
scientific data with ease. This Wizard will help you create your
equipment profile. You will be asked to verify some basic
information.

Online Resources:

What is Discover Video
INDI? Ekos Tutorials

€Reset

Ekos Profile Wizard — K5tars

Where is your equipment connected?

Equipment is attached
m Lo this device

< Equipment is attached to

*‘ a remote device

€AReset

In here you need to select if your equipment is attached to StellarMate or elsewhere. Since
you are directly connected to HDMI, then you select Equipment is attached to this device.
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Ekos Profile Wizard — KStars

You're almost done...
What do you want to name your profile?
Profile: My Astro Gear

Which guider application do you want to use?

e Internal Guider PHD2 Lin Guider

| Tip: Internal Guider is recommended. Using external guider applications
requires additional setup instructions outside the scope of Ekos.

Do you want to select additional services?
Joystick
v Remote Astrometry __# Create Profile &

v Watch Dog Select Devices
[¥] skysafari —

€JReset Close

Next, select your equipment profile name and any additional services you want to run then
proceed to create the profile.

252370
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®0

1. Select Profile Sto 3. Connect & Disconnect Devices

Ekos — KStars

Profile:  Stellariate

Summary

Options...

Clear

To connect to your equipment and start using Ekos, simply click the Start button as
illustrated above.A

Ethernet Connection

O Note

You must first complete the First Time Setup guide before proceeding with this
tutorial.

By default, StellarMate operates in HotSpot mode. Even if configured for WiFi connection
or LAN, StellarMate always switches back to HotSpot mode when the other connection
modes become unavailable. This is to enable you to always access the device regardless

253/370
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of network availability.

StellarMate Address

Whether you are accessing StellarMate from PC, Mac, or Mobile, you can always reach it
by the address stellarmate.local This is the address that should be used in Ekos if you
are using Ekos on a PC/Mac to connect remotely to Ekos. To access StellarMate Web
Manager, type in stellarmate.local:8624

O Note

Alternatively, you can find out the StellarMate WiFi IP address from the My Mates
page and then use the IP address directly to access the unit. For example, if the
IP address is 192.168.0.12, you can then enter in the
browser http://192.168.0.12:8624 to access StellarMate Web Manager.

Connecting your equipment

StellarMate supports connecting to your equipment via WiFi, Ethernet, Bluetooth, or USB.
USB is the primary connection method for most astronomical devices. Make sure all
equipment is sufficiently powered and initialized before connecting them to StellarMate.
For mounts, most mounts need to be already aligned before you connect them to
StellarMate.

To learn more about connecting your equipment to StellarMate, find out more in the
detailed equipment connection guide.

Downloading Ekos

Ekos is the official astrophotography tool used for StellarMate. It is part of KStars, a
popular planetarium application for Windows®, Mac® OS, and Linux®.

Download and setup KStars on your system before proceeding forward.

Connecting from Ekos

Please refer to Connecting from Ekos via Ethernet/WiFi.

WiFi Connection

O Note

You must first complete the First Time Setup guide before proceeding with this

2541370
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tutorial.

You can connect to StellarMate wirelessly either via:
Direct Connection to the StellarMate HotSpot or

Joining StellarMate to your Home WiFi.

By default, StellarMate runs in HotSpot Mode. Click on the desired mode of connect to
learn more about connecting StellarMate.

HotSpot Connection

O Note

You must first complete the First Time Setup guide before proceeding with this
tutorial.

By default, StellarMate operates in HotSpot mode. Even if configured for WiFi connection
or LAN, StellarMate always switches back to HotSpot mode when the other connection
modes become unavailable. This is to enable you to always access the device regardless

of network availability.

Infrastructure Connection

O Note

Infrastructure mode is where StellarMate joins an existing WiFi network. You must
first complete the First Time Setup guide before proceeding with this tutorial.

By default, StellarMate operates in HotSpot mode. Even if configured for WiFi connection
or LAN, StellarMate always switches back to HotSpot mode when the other connection
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modes become unavailable. This is to enable you to always access the device regardless
of network availability.

Connecting to WiFi Network

Use the StellarMate App to connect to your WiFi network. From your mobile OS, connect
first to the StellarMate HotSpot, then launch the StellarMate App and go to Device tab.
Here you can see a few controls to configure StellarMate.

Info

Wifi Network: 192.168.8.194

Ethernet IP: Disconnected

Resolution: 1920x1080

Hostname: stellarmate

Model: SM-110 64bit

Version: 1.6.1

Click on the Manage WiFi button (orange cogwheel next to green wifi icon). The App
should display a list of detected WiFi networks in the vicinity.



Join A Network

Disconnect Cancel Connect

Select the desired WiFi network from the list and press Connect. Enter and double check
the WiFi password. A final confirmation warning popup about switching to WiFi
infrastructure mode is displayed, press Yes to continue. The App will command StellarMate
to join the WiFi network and then begins to scan for StellarMate in the local network. This
assumes your phone/tablet will automatically switch to your home WiFi network since it will
be disconnected from the hotspot and in most cases this causes Android/iOS to fall back
to the next available network. If this does not happen, then go to Network Settings in your
mobile OS and connect to the same WiFi network selected above.

Join Wifi Network

Joining a wifi network will close the hotspot (if started) by

StellarMate. To continue using StellarMate, make sure you
are on the same network. Do you want to continue?

YES

This process can take up to 2 minutes. If successful, the device IP address is going to
change the new WiFi IP address. Go back to the setup page to make sure the device is
connected. If not, double click on the device to ensure it is connected properly.

Once StellarMate is joined to a WiFi network, it will always try to connect to this network
unless it is out of range. In this case, it will default back to the HotSpot.
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StellarMate Address

Whether you are accessing StellarMate from PC, Mac, or Mobile, you can always reach it
by the address stellarmate.local This is the address that should be used in Ekos if you

are using Ekos on a PC/Mac to connect remotely to Ekos. To access StellarMate Web

Manager, type in stellarmate.local:8624

O Note

When accessing StellarMate directly via Hotspot (Access Point), the unit IP
address is always 10.250.250.1. Therefore, if you are having an issue accessing
the unit via its hostname, you can simply use the IP address in your browser to
access StellarMate Web Manager (http://10.250.250.1:8624).

Connecting your equipment

StellarMate supports connecting to your equipment via WiFi, Ethernet, Bluetooth, or USB.
USB is the primary connection method for most astronomical devices. Make sure all
equipment is sufficiently powered and initialized before connecting them to StellarMate.
For mounts, most mounts need to be already aligned before you connect them to
StellarMate.

To learn more about connecting your equipment to StellarMate, find out more in the
detailed equipment connection guide.

Downloading Ekos

Ekos is the official astrophotography tool used for StellarMate. It is part of KStars, a
popular planetarium application for Windows®, Mac® OS, and Linux®.

Download and setup KStars on your system before proceeding forward.
Connecting from Ekos

Please refer to Connecting from Ekos via Ethernet/WiFi.

VNC

When StellarMate is first started, it shall create a HotSpot (Access Point)
named stellarmate. This is HotSpot SSID and the hostname of the unit. This information is
required when you connect to the unit from browsers. The HotSpot SSID is protected.
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HotSpot SSID:stel | armat e
HotSpot Password: st el | ar @mat e

B =0 62% @11:21 PM

stellarmate

Password
stellar@mate

& Show password

0 Auto reconnect

&) show advanced options
IP settings
DHCP w

Security
WPA PSK

CANCEL CONNECT

To access StellarMate through VNC, you have to first connect to the WiFi Hotspot and then
open your favorite browser and you can either:

e Go to stellarmate.local:6080 directly, click Connect and then use smate as the

password.
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e Go to stellarmate.local, and then click on the button on the bottom-right corner, then

select Desktop, you should be redirected to the VNC portal, click Connect and then

use smate as the password.

O Note

When accessing StellarMate directly via Hotspot (Access Point), the unit IP
address is always 10.250.250.1. Therefore, if you are having an issue accessing
the unit via its hostname, you can simply use the IP address in your browser to
access StellarMate Web Manager (http://10.250.250.1:8624).

Connecting from Ekos via Ethernet/WiFi

When you use Ekos on your PC/Mac, set the profile to Remote and set the Address
to stellarmate.local.

Make sure INDI Web Manager checkbox is checked.
Profile Editor — K5tars
Profile
Mame: StellarMate v Auto Connect Site Info
Maode: Local » Remote Host: stellarmate.local

Guiding: Internal

v INDI Web Manager & Web Manager

It is recommended to use the Ekos Profile Wizard to set up your first profile. The wizard
automatically starts up the first time you fire Ekos in KStars. To start it again, please click
on the wizard icon in Ekos summary screen.
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Ekos Profile Wizard — KStars ?v~0

Welcome to the Ekos Profile Wizard

Ekos is the premier observatory control and automation
platform. With Ekos, you can capture images and gather
scientific data with ease. This Wizard will help you create your
equipment profile. You will be asked to verify some basic
information.

Online Resources:

What is Discover Video
INDI? Ekos Tutorials

Ekos Profile Wizard — K5tars

Where is your equipment connected?

Equipment is attached
m O this device

A Equipment is attached to

“ a remote device

€JReset

In here you need to select if your equipment is attached to StellarMate or elsewhere:

1. If you are running Ekos within StellarMate OS, then select Equipment is attached to
this device.

If you are running Ekos on a PC/Mac, then select Equipment is attached to a remote
device.
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If you clicked on Equipment is attached to a remote device, this page will show up, click on
StellarMate.

If you clicked on Equipment is attached to a remote device before, this page will show up.
In this page you have a choice to specify the StellarMate Address & Port. These settings
are for advanced usage of StellarMate, so just click the Next.

Ekos Profile Wizard — KStars

You're almost done...

What do you want to name your profile?

Profile: My Astro Gear
Which guider application do you want to use?
e Internal Guider PHD2 Lin Guider

| Tip: Internal Guider is recommended. Using external quider applications
requires additional setup instructions outside the scope of Ekos.
Do you want to select additional services?
Joystick
v Remote Astrometry » 4 Create Profile &
v Watch Dog :_ Seﬁect DEV'CES
[v] skySafari —

HiHelp €Reset Close

Next, select your equipment profile name and any additional services you want to run then
proceed to create the profile.
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®0

1. Select Profile 2. Start & Stop Ekos 3. Connect & Disconnect Devices

Profile: StellarMate * + 5.’.-'-’ - .*/ﬁ h .C;. _\? 5 :

Ekos — KStars

Summary

Options...

Clear

To connect to your equipment and start using Ekos, simply click the Start button as
illustrated above.

Direct Ethernet

StellarMate includes a Gigabit (1000Mb/s) Ethernet port. You can connect StellarMate to
your home router. Alternatively, you can also directly connect StellarMate to your PC/Mac.

This can be done using a regular Ethernet cable, at home or in the field. Wired connections
are very fast and highly reliable.

For users who prefer the wired solution, you can follow the video guide below to connect
your StellarMate to PC/Mac.

Video Guide
Connecting Equipment Via Bluetooth

There are two ways to connect your bluetooth device:
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1. Bluetooth Wizard provided in Serial Port Assistant

2. Manually pair your bluetooth device

Serial Port Assistant Bluetooth Wizard

StellarMate allows connecting bluetooth mounts easily through StellarMate Web Manager,
all you have to do is follow these steps:

Connecting to a Bluetooth Device

1. Open StellarMate Web Manager

2. Click on Serial Port Assistant

- SM Web Manager

Equipment Profile: New Profile:
Simulators v ﬂ - New Profile
[CIAuto Start ClAuto Connect
Drivers: Port:
CCD Simulator, Focuser Simulator, Telescope Simulator - 7624
Remote Drivers: Server Status

driverl@remotehost,driver2@remotehost

()

Server is offline.

INDIHUB Network Agent Control Serial Port Assistant

Agent Mode: Agent Status
oo Agent is offli

o Solo gent is offline.
) Share

> Robotic

Change Mode

3. Click on Next.

n SM Serial Assistant
>4 Existing Mappings
No existing mappings exist. Please add new mappings below.

4+ New Mappings

Disconnect all devices from Stellarmate. Click Next when ready.

I,
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4, Check the  Bluetooth device checkbox, and then click Next.

n SM Serial Assistant
>3 Existing Mappings

Mo existing mappings exist. Please add new mappings below.

4+ New Mappings

What device do you want to map?

®Mount _Focuser CFilter Wheel DJGPS

5. If you have already paired your device to StellarMate before, you can set it to Auto-

bind on startup by clicking on the Bind button next to the device's details. You will be
met with a dialog that confirms that your device has been binded to StellarMate.

n SM Serial Assistant

>3 Existing Mappings

<+ New Mappings

>3 Paired Bluetooth Devices

Please select a bluetooth device from the list, or click on Scan if you want to pair a new device. [ E 1B R RS

Name Mac Address

Bind

© Add New Device

HC-05 78:44:05:70:D9:31

6. If you have not paired your device and would like to add a new device, click on the
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Add New Device button.

n SM Serial Assistant

4 Existing Mappings

4+ New Mappings

> Paired Bluetooth Devices

Please select a bluetooth device from the list, or click on Scan if you want to pair a new device. || TR BT BT

Name Mac Address

© Add New Device *

Bind

7. The Bluetooth Wizard will now scan for available bluetooth devices.

n SM Serial Assistant

>4 Existing Mappings

+ New Mappings

Please make sure your bluetooth dongle is connected to your instrument and make sure it is powered.

Scanning for new devices...:.}

8. If the scanner does not find any devices, click on RESCAN.

n SM Serial Assistant
4 Existing Mappings
+ New Mappings

22 Bluetooth Devices

Please select a bluetooth device from the list. [N el 2{ =872\

Name Mac Address Pin Code Connect

9. If you find your device, enter the pin code and then click on the Connect
button. (eg. Shoestring Astronomy HC-06's pin code is 1234, you can find the pin code
number by finding the bluetooth device's documentation made by the manufacturer)
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n SM Serial Assistant n

>4 Existing Mappings
-+ New Mappings Enter the pairing pin code

. for your bluetooth device
> Bluetooth Devices y

Please select a bluetooth device from the list. | &2/ 5500

Name Mac Address Pin Code Connect
HC-06 AT:7TF:0F:EC:6C:3E ’1234 l @
My TV D4:5E:EC:40:93:23 |Eme[ pin |
PAVILION CC:52:AF:16:40:E4 |Eme,- pin |

10. Wait a few seconds until a pop-up dialog shows up to confirm if the pairing and binding
process was successful or not.

Unbinding a Bluetooth Device

To stop a device from being auto-binded on startup, go to the Bluetooth Wizard by following

steps 1-4 and then click on IIII Unbind Previous Device.

n SM Serial Assistant

>4 Existing Mappings
4+ New Mappings
>3 Paired Bluetooth Devices

Please select a bluetooth device from the list, or click on Scan if you want to pair a new device. [ IR Tl R0 o PR B =115

Name Mac Address Bind
JBL GO 78:44:05:70:D9:31
Soundcore Flare 08:EB:ED:01:39:C8 n

A confirmation dialog will be shown to you.

Manual Pairing
Bluetooth dongles are supported. Before you can start communicating with your device

from StellarMate, you need to pair it. In order to pair the device, please log in to StellarMate
OS either via Direct HDMI connection or via VNC Viewer in the StellarMate App.

267 /370



@O 208 T all ©) [ <) 1203
P e e . - f . ] x & € Turn Bluetooth Off

£ Make Discoverable

., [ Setup New Device.

Send Files to Device...
Browse Files on Device

@ Recent Connections. 3

[= Local Services
o Plugins

Help
Exit

After you pair your device, you should have a bluetooth ported assigned to it
(e.g./ dev/ r f commD). This is the port you should use in INDI when communicating with
your device.

Connecting CCDs

StellarMate X supports a broad range of camers (CCD/CMOS). Find out if your camera is
supported in the INDI Camera Portal.

StellarMate X includes 4 USB 3.0 ports, it natively supports USB 3.0 cameras using full
bandwidth.

Cameras' power can be either external (AC) or internal (battery) or supplied by the USB
bus connection. They can be either connected directly to StellarMate or to to an external
USB hub.

O IMPORTANT

Unreliable & Unstable Power is the primary cause for majority of camera issues.
Ensure the camera is properly powered to avoid instabilities. StellarMate
controller ships with a 3A 5v power adapter. StellarMate OS users should invest in
a similar adapter.

The classes of cameras supported by StellarMate:
e (CCD Cameras.
e (CMOS Cameras.

e Web Cameras.


https://indilib.org/devices/ccds.html

e DSLRs
StellarMate supports cameras with built-in Filter Wheels and ST4 port for pulse-guiding.

Connecting DSLRs

StellarMate supports DSLR cameras using the INDI GPhoto driver based on libgphto?2
library. It includes supports for Canon, Nikon, Sony, Pentax and other DSLR cameras. To
know if your specific model is supported, please check the DSLR Supported Cameras

List. In order to use your camera with StellarMate, it must meet the following requirements:

e It must support USB. Connect a USB cable from the camera to StellarMate. WiFl
cameras are not supported yet.

e |t must support BULB/MANUAL mode where the shutter is controlled by an external
program.

Tip: Some modern cameras do not have a Bulb (B) dial. You can set Bulb Mode by
selecting Manual (M) dial and then change the exposure duration until you see BULB in the
camera.

O Tip

Some modern cameras do not have a Bulb (B) dial. You can set Bulb Mode by
selecting Manual (M) dial and then change the exposure duration until you see
BULB in the camera.

The shutter control can be either executed internally if supported by the camera, or
externally via an external release cable (e.g. DSUSB). The INDI GPhoto driver

documentation includes all the details on operating DSLR cameras.

The INDI driver requires the camera resolution and pixel size upon first connection. When
the camera is first detected, StellarMate would look up the camera specifications and fill


http://www.gphoto.org/proj/libgphoto2/support.php
http://www.gphoto.org/proj/libgphoto2/support.php
https://indilib.org/devices/ccds/gphoto.html
https://indilib.org/devices/ccds/gphoto.html
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out the necessary information automatically. Please make sure this information is correct in
the INDI Control Panel — Image Info Tab.

O Tip

Pentax cameras are supported in INDI GPhoto driver and also in INDI Native
Pentax driver. The native driver is experimental but offers more support to Pentax
cameras. It’s recommended to try both drivers to see which is more fit for your
specific camera model.

Captured images are downloaded to StellarMate, and depending on the sensor size and
the quality of the WiFi connection, it can take a few seconds for large frames to transfer.
Live view video streaming is available on most models to aid in focusing the camera.
Selected Canon cameras support focusing operations and can autofocus using the Ekos
Focus module. Manual focus is available via Live View or Bahtinov Mask Assistant Tool.

Supported DSLRs

StellarMate supports a wide selection of DSLR cameras manufactured by popular brands
like Canon, Nikon and several others. The following is a list of the most popular supported
cameras.

Canon

Camera Model Abilities

Canon Digital IXUS Configuration

Canon Digital IXUS 110 IS

Canon Digital IXUS 130

Image Capture, Live
view, Configuration

Canon Digital IXUS 255HS

Image Capture, Liveview,
Configuration

Canon Digital IXUS 180

Canon Digital IXUS 300
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Canon Digital IXUS 330

Canon Digtal XUS 40 (PTP o).

Image Capture, Liveview,
Configuration

T

I

Canon Digital IXUS 400 (PTP
mode)

Image Capture, Liveview,
Configuration

ﬁ_ﬁ_h

| Canon Digital IXUS 50 (PTP mode)

ﬁ_ﬁ_h

Canon Digital IXUS 55 (PTP mode)

Canon Digtal XUS 60 (PTP moce).

Canon Digital IXUS 65 (PTP mode)

Canon Digtal XUS 70 (PTP moce).

Canon Digital IXUS 700 (PTP
mode)

Canon Digtal XUS 75 (PTP moce).

Canon Digital IXUS 750 (PTP
mode)

~ CanonDigial XUS OIS

Canon Digital IXUS 800 (PTP
mode)

| CanonDgalixUsSSIS

Canon Digital IXUS 850 IS (PTP
mode)

© Canon Dighal IXUS 86015

annnnn

Canon Digital IXUS 90 IS

ﬁ_ﬁ_h

Canon Digital IXUS 95 IS

ﬁ_ﬁ_h

Canon Digital IXUS 960 IS (PTP
mode)

| CanonDighal IXUS 9701

T

I

Canon Digital IXUS 980 IS

| camnbgraixusseols
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Canon Digital IXUS i (normal mode) ImageCC(:) ?ﬁit;{]?étli'cl)\;ewew’

CanonDigial XU TP mode)

Canon Digital IXUS i5 (normal Image Capture, Liveview,
mode) Configuration

comogmmier ey MR

Image Capture, Liveview,
Configuration

]

Image Capture, Liveview,
Configuration

| cemopame MCEEER

‘ Canon Digital IXUS v3 (normal Image Capture, Liveview,

Canon Digital IXUS lIs (PTP mode)

Canon Digal IXUS Z (PTP mode)

Canon Digital IXUS v

mode) Configuration

s aprn MOGIEI

Canon Digital IXUS Wireless (PTP
mode)

oo R

Canon Digital Rebel XT (normal Image Capture, Liveview,
mode) Configuration

| Crmommmns  MOSIEIR

Image Capture, Liveview,

Canon Elura 50 (normal mode)

Configuration
Canon Elura 65 (PTP mode)

s MOSIRN

Image Capture, Trigger
Canon EOS 1000D Capture, Liveview,
Configuration

I

Image Capture, Liveview,
Configuration

Canon EOS 10D
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| CanonEOSID(TPmode)

Image Capture, Trigger
Canon EOS 1100D Capture, Liveview,
Configuration

I

Image Capture, Trigger
Canon EOS 1300D Capture, Liveview,
Configuration

I

Image Capture, Trigger

Canon EOS 1D C Capture, Liveview,
Configuration
Canon EOS 1D Mark lll (PTP Image Capture, Trigger
mode) Capture, Configuration

Image Capture, Trigger
Canon EOS 1D X Capture, Liveview,
Configuration

Image Capture, Trigger
Canon EOS 1D X Marklll Capture, Liveview,
Configuration

Image Capture, Trigger
Canon EOS 200D Capture, Liveview,
Configuration

__i

Canon EOS 20D (PTP mode)

e R
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Image Capture, Liveview,
Configuration

| Caon€OS30DPTPMOde)

Image Capture, Trigger
Capture, Configuration

 cammossso

Image Capture, Liveview,
Configuration

Canon EOS 350D (normal mode)
Image Capture, Trigger

Canon EOS 4000D Capture, Liveview,
Configuration

ovmesumeenty  SEUELIE

Canon EOS 300D (normal mode)

Canon EOS 30D (PTP mode)

Image Capture, Trigger
Canon EOS 40D (PTP mode) Capture, Liveview,
Configuration

AEll

Image Capture, Trigger
Canon EOS 500D Capture, Liveview,
Configuration

Image Capture, Trigger
Canon EOS 550D Capture, Liveview,
Configuration

ﬁ_ﬁ_h

Canon EOS 5D (PTP mode)

e TE

Image Capture, Trigger
Canon EOS 5D Mark 11l Capture, Liveview,
Configuration

I

Image Capture, Trigger
Capture, Liveview,

Canon EOS 5DS
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Configuration

|
:

Image Capture, Trigger
Canon EOS 600D Capture, Liveview,
Configuration

|
:

Image Capture, Trigger
Canon EOS 650D Capture, Liveview,
Configuration

!
:

Image Capture, Trigger
Canon EOS 6d Mark 11 Capture, Liveview,
Configuration

!
:

Image Capture, Trigger
Canon EOS 70D Capture, Liveview,
Configuration

!
:

Image Capture, Trigger
Canon EOS 760D Capture, Liveview,
Configuration

W
:

Image Capture, Trigger
Canon EOS 7D Capture, Liveview,
Configuration

W
:

Image Capture, Trigger
Canon EOS 800D Capture, Liveview,
Configuration

|
:

A EEEEER
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o coguaen

Image Capture, Trigger
Canon EOS 90D Capture, Liveview,
Configuration

R .

Image Capture, Liveview,
Configuration

S T

‘ Canon EOS Digital Rebel (PTP ‘ ‘

‘ Canon EOS D60

mode)

T SRR

Canon EOS Kiss Digital (normal Image Capture, Liveview,
mode) Configuration

e

Canon EOS Kiss Digital N (normal | Image Capture, Liveview,
mode) Configuration

T SRR

Image Capture, Trigger

Canon EOS Kiss X2 (PTP mode) Capture, Liveview,
Configuration
Canon EOS M

I

Image Capture, Trigger
Canon EOS M100 Capture, Liveview,
Configuration

I

Image Capture, Trigger
Canon EOS M200 Capture, Liveview,
Configuration

e EIMUE
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S comgualn

Image Capture, Trigger
Canon EOS M5 Capture, Liveview,
Configuration

!

Image Capture, Trigger
Canon EOS M50m2 Capture, Liveview,
Configuration

!
:

Image Capture, Trigger
Canon EOS M6 Mark Il Capture, Liveview,
Configuration

|
:

Image Capture, Trigger
Canon EOS R5 Capture, Liveview,
Configuration

Image Capture, Trigger
Canon EOS Rebel T1i Capture, Liveview,
Configuration

W
:

Image Capture, Trigger
Canon EOS Rebel T7i Capture, Liveview,
Configuration

|
:

Image Capture, Trigger
Canon EOS Rebel XSi (PTP mode) Capture, Liveview,
Configuration

W
A EEEE N

!
:

Image Capture, Liveview,

Canon FV M1 (normal mode) Configuration
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Ccaenxusmses

Canon IXUS 160

S cwenusis

Canon IXUS 310IS

o caevaos

Canon IXY 3000 IS

| canyDeTAL Confguaten

Image Capture, Liveview,
Configuration

e —gmm——

‘ Canon IXY Digital L2 (normal Image Capture, Liveview,

Canon IXY DIGITAL 300

mode) Configuration

o Mg

Image Capture, Liveview,
Configuration

i "RGEEI

Image Capture, Liveview,
Configuration

I

Image Capture, Liveview,
Configuration

=

Image Capture, Liveview,
Configuration

e PCEEI

Image Capture, Liveview,
Configuration

ﬁii

Canon MVX3i (PTP mode)

o g

‘ Canon Optura 20

Canon IXY DV M2 (normal mode)

Canon MV650i (normal mode)

| Canon VTS0l (PTPmode)

Canon MVX 10i (normal mode)

‘ Canon MVX100i

‘ Canon MVX25i (normal mode)

Image Capture, Liveview,
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Configuration

__i

Image Capture, Liveview,
Configuration

comomm sy "R

Image Capture, Liveview,
Configuration

]

Image Capture, Liveview,
Configuration

| PG

Image Capture, Liveview,

‘ Canon Optura 200 MC

Canon Optura 40 (normal mode)

 Canon Optura 600 (PTP mode)

Canon Optura Xi (normal mode)

Canon PowerShot A100

Configuration
Canon PowerShot A1100 IS

| CannPoverstotAlOOs

Canon PowerShot A1400

-

Image Capture, Liveview,
Configuration

| CaonPowershotAZOOls

Canon PowerShot A2100 IS

| camonPowestoAzo0

Canon PowerShot A23001S

| camonPowestotAeOs

Canon PowerShot A2500

| camonPowestoAi0

Image Capture, Liveview,
Configuration

__i

Canon PowerShot A3000 IS

%ﬁﬁ

Canon PowerShot A200

Canon PowerShot A30
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© med Coguaion

Canon PowerShot A3100 IS

| camonPowestorAsOls

Image Capture, Liveview,
Configuration

__i

Canon PowerShot A40001S

__i

Canon PowerShot A420 (PTP
mode)

e

‘ Canon PowerShot A450 (PTP ‘ ‘

Canon PowerShot A40

mode)

B

Canon PowerShot A470

| Caonpowershotat0

Canon Powershot A495

| CanonPoverstotas  Confguaion

Canon PowerShot A5 Zoom Configuration
Canon PowerShot A510 (PTP Image Capture, Liveview,
mode) Configuration

ST g

‘ Canon PowerShot A530 (PTP ‘ ‘

mode)

e

Canon PowerShot A550 (PTP
mode)

e

Canon PowerShot A570 IS (PTP
mode)
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%ﬁﬁ

Canon PowerShot A590 IS

__i

Canon PowerShot A610 (PTP
mode)

T g

Canon PowerShot A630 (PTP
mode)

SRS g

‘ Canon PowerShot A650IS (PTP Image Capture, Liveview,

mode) Configuration

e diac-

‘ Canon PowerShot A700 (PTP ‘ ‘

mode)

ST

Canon PowerShot A720 IS (PTP
mode)

ooy MG

Image Capture, Liveview,
Configuration

| CaonpowershotA0

Canon PowerShot A810

oo ey MOSIEI

Image Capture, Liveview,
Configuration

| Canpowershotpo

Canon PowerShot ELPH 350 HS

| CanonpowershotEpms

Canon PowerShot Elph340HS

cemesma PG

Canon PowerShot A80 (PTP)

Canon PowerShot A95 (PTP mode)
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Canon PowerShot G1 X

__i

Canon PowerShot G11

| canPoweshorciz

Canon PowerShot G15
Image Capture, Liveview,

Canon PowerShot G2 ) .
Configuration

I

Image Capture, Liveview,
Configuration

| cmremmen MOSIRUR

Image Capture, Liveview,
Configuration

o PG

Image Capture, Liveview,
Configuration

e -

Image Capture, Liveview,
Configuration

ey R

Image Capture, Liveview,

Canon PowerShot G3 (PTP mode)

Canon PowerShot G5 (PTP mode)

Canon Powershot G6 (PTP mode)

‘ Canon PowerShot G7 X

Canon PowerShot G9 (PTP mode)

Configuration
Canon PowerShot IXY Digital L Image Capture, Liveview,
(normal mode) Configuration

| CanonPowershotProTo Confguaion

Image Capture, Liveview,

Canon PowerShot Pro90 IS

Configuration
Canon PowerShot S10 Configuration
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%ﬁﬁ

Canon PowerShot S100 (2000) Configuration

__i

Canon PowerShot S110 (PTP
Mode)

| camnpowerstotsio

Canon PowerShot S2 IS (PTP Image Capture, Liveview,
mode) Configuration

| CaonPoverstors20  Confguaion

Image Capture, Liveview,
Configuration

e S

‘ Canon PowerShot S230 (PTP Image Capture, Liveview,

Canon PowerShot S200

mode) Configuration

RIS g

Image Capture, Liveview,
Configuration

e -

Image Capture, Liveview,
Configuration

| cmmmemmso PG

Canon PowerShot S400 (PTP Image Capture, Liveview,
mode) Configuration

CSTT megm

‘ Canon PowerShot S45 (normal Image Capture, Liveview,

‘ Canon PowerShot S30

‘ Canon PowerShot S330

mode) Configuration

et

‘ Canon PowerShot S5 IS (PTP Image Capture, Liveview,

mode) Configuration

i adtiac-—

Canon PowerShot S500 (PTP
mode)

Image Capture, Liveview,
Configuration
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commasome MG

Image Capture, Liveview,
Configuration

__i

Canon PowerShot S95

__i

Canon PowerShot SD100 (PTP Image Capture, Liveview,
mode) Configuration

ST

Canon PowerShot SD110 (PTP Image Capture, Liveview,
mode) Configuration

| CaonPowerstotspuools

Canon Powershot SD1200 IS

Canon PowerShot SD20 (normal | Image Capture, Liveview,
mode) Configuration

T S

Canon PowerShot SD40 (PTP
mode)

T

Canon PowerShot SD450 (PTP
mode)

Rt atiac-—

Canon PowerShot SD600 (PTP
mode)

B

‘ Canon PowerShot SD700 (PTP ‘ ‘

Canon Powershot S70 (PTP mode)

mode)

__i

Canon PowerShot SD770 IS

284/370




The StellarMate Manual

%

ﬁﬁ

Canon Powershot SD790 IS

_

ﬁ_h

Canon PowerShot SD880 IS

_

ﬁ_h

Canon PowerShot SD940 IS

 Canon Powershor SDS701S

T

Canon PowerShot SD990

~ Canon PowerSiho SX101S

11l

T

Canon Powershot SX100 IS (PTP
mode)

T

Image Capture, Liveview,
Configuration

S

Canon PowerShot SX120 IS

 Canon Powersihor SX1301s

Canon PowerShot SX150 IS

| Canon PowerShor SX160S

Canon PowerShot SX170 IS

~ Canon PowerShoi X201

Canon PowerShot SX200 IS

 Canon Powershor SX2101

Canon PowerShot SX220HS

 Canon PowerShot SX230HS

Canon PowerShot SX240HS

| Canon PowerShor SX260HS

Canon PowerShot SX280HS

| Canon PowerShor SX4oKs

Canon PowerShot SX500IS

 Canon PowerSihot SXS10HS

Canon PowerShot SX520 HS

| CniEzEEE

—
—
—
—
—
—
—
—
el

ARREANRE
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Image Capture, Liveview,
Configuration

__i

Canon PowerShot SX60HS

__i

Image Capture, Liveview,
Configuration

__i

Image Capture, Liveview,
Configuration

ﬁﬁh

Image Capture, Trigger
Canon Rebel T3 Capture, Liveview,
Configuration

I

Image Capture, Trigger
Canon Rebel T4i Capture, Liveview,
Configuration

| cmmem G

Image Capture, Liveview,
Configuration

ey TOST

Camera Model Abilities

Image Capture, Liveview,
Configuration

ComeemTSGERE

‘ Nikon Coolpix 2000 (PTP ‘ ‘

‘ Canon PowerShot SX540 HS

‘ Canon PowerShot SX740 HS

Canon PowerShot unknown 2

‘ Canon SX 720HS

Nikon 1 (WLAN) Testing (Beta)

mode)

e
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Nikon CoolPix 2100 (Sierra Image Capture, Liveview,
Mode) Configuration

T mpomecsiynen

Nikon Coolpix 2200v1.1 (PTP

Image Capture, Configuration ‘

mode)
Nikon CoolPix 2500 (Sierra Image Capture, Liveview,
Mode) Configuration

CoweemasTRGERE

‘ Nikon Coolpix 3100 (PTP ‘ ‘

mode)

e

Nikon Coolpix 3500 (PTP
mode)

memAReT T

‘ Nikon Coolpix 3700 (PTP

‘ Image Capture, Configuration ‘

mode)
Nikon CoolPix 4100 (Sierra Image Capture, Liveview,
Mode) Configuration

e

‘ Nikon Coolpix 4300 (PTP ‘ ‘

mode)

meTSRe TS

Nikon Coolpix 4500 (PTP
mode)

e

‘ Nikon Coolpix 4600a (PTP

‘ Image Capture, Configuration ‘

mode)
Nikon Coolpix 5000 (PTP Image Capture, Configuration
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mode)

__-

‘ Nikon Coolpix 5400 (PTP

mode)

ST wsomecssun

Nikon Coolpix 5700 (PTP
mode)

__-

Nikon CoolPix 600

__-

‘ Nikon Coolpix 7600 (PTP

‘ Image Capture, Configuration ‘

‘ Image Capture, Configuration ‘

mode)

T mwomecsyaen

Image Capture, Liveview,
Configuration

emeTo

Image Capture, Liveview,
Configuration

__-

| Nikon Coolpix 885 (PTP mode) |

__-

Image Capture, Liveview,
Configuration

e TRGERE

Nikon Coolpix 9400 (PTP
mode)

oweeemmsTGERE

Image Capture, Liveview,
Configuration

| wmemis | mmemmwme |

‘ Image Capture, Configuration ‘

‘ Nikon CoolPix 800 ‘

‘ Nikon CoolPix 880

‘ Nikon CoolPix 900S ‘

‘ Image Capture, Configuration ‘

‘ Nikon CoolPix 990
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——_

Nikon Coolpix A (PTP mode)

Image Capture, Configuration

__-

Nikon Coolpix AW100 (PTP
mode)

‘ Image Capture, Configuration

MmCERNOCT oty

Nikon Coolpix AW130 (PTP
mode)

| NKkonCoolixBs00

Image Capture, Configuration

 mage Capure, Confiuration

I

Nikon Coolpix B700 (PTP
mode)

* Nikon Coolix L (PTP rode)

Image Capture, Liveview,
Configuration

]

I

Nikon Coolpix L10 (PTP mode)

__-

| Nikon Coolpix L11 (PTP mode) |

__-

| Nikon Coolpix L12 (PTP mode) | Image Capture, Configuration

__-

Nikon Coolpix L16 (PTP mode)

Nikon Codpix L19 (PTP mode).

Image Capture, Configuration

 mage Capure, Confiuraion

Nikon Coolpix L20 (PTP mode)

Nikon Coolpix L23 (PTP mode).

Image Capture, Configuration

 mage Capure, Confiuration

Nikon Coolpix L27

© NkonCoopxL340

Image Capture, Configuration

 mage Capure, Confiuraion

Nikon Coolpix L4 (PTP mode)

T mwomecsgan

Nikon Coolpix L820 (PTP
mode)

© NkonCoopx 840

Image Capture, Configuration

 mage Capure, Confiuraion

I

| Nikon Coolpix P1 (PTP mode)

Image Capture, Configuration
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B I

Nikon Coolpix P1000 (PTP
mode)

 Nikon Coopix P2 (PTP mode)

Nikon Coolpix P300 (PTP

Image Capture, Configuration

| mage Capure, Confguraton

mode)
Nikon Coolpix P4 (PTP mode) Image Capture, Configuration

I |

Image Capture, Configuration

Nikon Coolpx PSO (PTP mode).

Nikon Coolpix P500 (PTP
mode)

RO oty

‘ Nikon Coolpix P510 (PTP ‘ ‘

mode)

emEeeTo

Nikon Coolpix P520 (PTP
mode)

Nikon Coolpx P60 (PTP mode)

Nikon Coolpix P6000 (PTP
mode)

T mpomecsyaen

Nikon Coolpix P7100 (PTP
mode)

RO

Nikon Coolpix P7800 (PTP
mode)

Nikon Coolpx PO (PTP mode)  Image Capture, Coniguraion

Nikon Coolpix P80 v1.1 (PTP
mode)

NKkonCooixPROPTPmOGe)

Nikon Coolpix P900 (PTP
mode)

| NKonCoolpxSoL Image Capure,Confguraion

| mage Capure, Confguration

Image Capture, Configuration

‘ Image Capture, Configuration ‘

Image Capture, Configuration

Image Capture, Configuration
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Nikon Coolpix S02

Image Capture, Configuration

 Nikon Copix 52 (PTP mode)

]

I

Nikon Coolpix S200 (PTP
mode)

‘ Image Capture, Configuration

B

Nikon Coolpix S225 (PTP
mode)

‘ Image Capture, Configuration

B

Nikon Coolpix S2600 (PTP
mode)

| NikonCoolixs2700

Image Capture, Configuration

- mage Capure, Confiuration

I

Nikon Coolpix S2900

Image Capture, Configuration

ROy omncstynen

Nikon Coolpix S3100 (PTP
mode)

| NkonCoopixs3200

Image Capture, Configuration

 mage Capure, Cofiguraion

Nikon Coolpix S3300 (PTP
mode)

| NKonCoolx§3600

Image Capture, Configuration

- image Capure, Confiuraion

Nikon Coolpix S3700

Nikon Coolpix S4 (PTP mode)

Image Capture, Configuration

]

Nikon Coolpix S4300 (PTP
mode)

Image Capture, Configuration

mmemRReT.

Nikon Coolpix S5100 (PTP
mode)

 Nikon Coopix S6 (PTP mode)

]

I

Nikon Coolpix S60 (PTP mode)

RO

Nikon Coolpix S620 (PTP
mode)

AT weomecssun
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Nikon Coolpix S6800 " Image Capture, Configuration

NkonCooixSTe PTPmode)

Nikon Coolpix S8000 (PTP
mode)

o NkemCoopxss0

Nikon Coolpix S9100 (PTP
mode)

B

Image Capture, Liveview,
Configuration

NkonCoopixSQPTPmode)

Image Capture, Liveview,
Configuration

NKNDHSIRETPmode)

Image Capture, Trigger Capture,
Configuration

e PESEImOne

Image Capture, Trigger Capture,
Configuration

__-

| Nikon DSC D100 (PTP mode)

__-

Image Capture, Trigger Capture,
Configuration

enoscom T MEOTIIImON

Image Capture, Trigger Capture,
Configuration

eoscommee ey MUTEIZE

Image Capture, Trigger Capture, ‘

Image Capture, Configuration

Nikon Coolpix S9700

Nikon D100 (Sierra Mode)

Nikon D2Hs (PTP mode)

‘ Nikon D3 (PTP mode) ‘

Nikon DSC D2Xs (PTP mode) ‘

Nikon DSC D3000 (PTP mode)

Nikon DSC D3100 (PTP mode)

Configuration
Nikon DSC D3300 ‘ Image Capture, Trigger Capture, ‘

292/370



The StellarMate Manual

Liveview, Configuration

__-

Image Capture, Trigger Capture, ‘

Liveview, Configuration

Rt ==

Image Capture, Trigger Capture,
Liveview, Configuration

omewss RTmOEmOS

Image Capture, Trigger Capture,
Configuration

R B = -

Image Capture, Trigger Capture,
Liveview, Configuration

B

Image Capture, Trigger Capture, ‘

‘ Nikon DSC D3500 ‘

Nikon DSC D3x (PTP mode) ‘

Nikon DSC D40 (PTP mode) ‘

‘ Nikon DSC D4s

Liveview, Configuration

mooscosme ey MBI

Image Capture, Trigger Capture, ‘

‘ Nikon DSC D500 ‘

Nikon DSC D5100 (PTP mode) Liveview, Configuration

I =

Image Capture, Trigger Capture,
Liveview, Configuration

Cwesewso PRTmTmOT

Image Capture, Trigger Capture,
Liveview, Configuration

omewssRTmUEmOE

Image Capture, Trigger Capture, ‘

‘ Nikon DSC D5300 ‘

‘ Nikon DSC D5600

Configuration

weseow PRTmOEmOS

Image Capture, Trigger Capture, ‘

Nikon DSC D60 (PTP mode) ‘

‘ Nikon DSC D610 ‘ Liveview, Configuration
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R M= -

Image Capture, Trigger Capture,
Liveview, Configuration

enoscoroeoty METEIZ

Image Capture, Trigger Capture,
Configuration

| wescono PREUZOE

Image Capture, Trigger Capture, ‘

Nikon DSC D700 (PTP mode) ‘

Nikon DSC D70s (PTP mode) ‘

Liveview, Configuration

owesseow PRTmOEOS

Image Capture, Trigger Capture,
Liveview, Configuration

wesseow PREUEAE

Image Capture, Trigger Capture,
Configuration

owesseow PRTmOZOE

Image Capture, Trigger Capture,
Liveview, Configuration

Cwesscon PRTUEAE

Image Capture, Trigger Capture, ‘

‘ Nikon DSC D7200 ‘

‘ Nikon DSC D7500 ‘

Nikon DSC D80 (PTP mode) ‘

‘ Nikon DSC D800E

Liveview, Configuration

wesseom PRTmOEOE

Image Capture, Trigger Capture, ‘

‘ Nikon DSC D810A ‘

Liveview, Configuration

meeseoPREmUmOE

Nikon DSC D90 (PTP mode) ‘

. Image Capture, Liveview, :
Nikon DSLR (WLAN) Configuration Testing (Beta)
Nikon J2 Image Capture, Configuration
Nikon J4 Image Capture, Configuration
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——_

Nikon KeyMission 170 Image Capture, Configuration

__-

Nikon P950 Image Cap_ture, I-_|veV|ew,
Configuration
Nikon S2 Image Capture, Configuration
Nikon V2 Image Capture, Configuration

o NknV8 mageCapure, Confguraton

Image Capture, Trigger Capture,
Liveview, Configuration

e MRImUmO

Image Capture, Trigger Capture,
Liveview, Configuration

CowemsMRImUmO

Image Capture, Trigger Capture,
Liveview, Configuration

CowensMRImUmO

Image Capture, Trigger Capture,
Liveview, Configuration

I

‘ Nikon Z5

‘ Nikon Z6 ‘

‘ Nikon 27 ‘

‘ Nikon Z9

Camera Model Abilities

Sony Alpha-A3000

e e

Image Capture, Trigger Capture,
Liveview, Configuration

|

Image Capture, Trigger Capture,
Configuration

Sony Alpha-A5100 (Control)

* Sony Apha-AS100 (WTP)

Sony Alpha-A6000 (Control)
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CsonyAphaASCOMTR)

Image Capture, Trigger Capture,
Liveview, Configuration

CsoyApneASOMTP)

Sony Alpha-A6500

__-

Sony Alpha-A6600 (MTP)

__-

Image Capture, Trigger Capture,
Liveview, Configuration

CosowApheA(MIP

Image Capture, Trigger Capture,

Sony Alpha-A6300 (Control)

Sony Alpha-A68 (Control)

Sony Alpha-A7 (Control)

Configuration

Sony Alpha-A7 1l (PC Image Capture, Trigger Capture,
Control) Liveview, Configuration

ST

Sony Alpha-A7 IV (PC Image Capture, Trigger Capture,
Control) Liveview, Configuration

T mmeme

Image Capture, Trigger Capture, ‘

Liveview, Configuration

R M-

Image Capture, Trigger Capture,
Liveview, Configuration

e

‘ Sony Alpha-A7r Il (PC ‘ Image Capture, Trigger Capture, ‘

Sony Alpha-A7Ill (Control) ‘

Sony Alpha-A7r Il (Control) ‘

Control) Liveview, Configuration

__-

Sony Alpha-A7S (MTP)

__-
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o UevewComgwaon

Image Capture, Trigger Capture, ‘

Liveview, Configuration

S mmme

Sony Alpha-RX10M4 Image Capture, Trigger Capture,
(Control) Liveview, Configuration

__-

Sony DCR-PC100

__-

Sony DSC-A100 (PTP
mode)

moscannim | UIIEE

Image Capture, Trigger Capture, ‘

‘ Sony Alpha-A9 (Control) ‘

Liveview, Configuration

EAT meemnimest

Sony DSC-F1 Experimental

sewpscrss

Sony DSC-F707V (PTP
mode)

R

Sony DSC-F828 (PTP
mode)

SSypSCHLETPmode)

Sony DSC-H2 (PTP mode)

SSypSCHSETPmode)

Sony DSC-HX100V (PTP
mode)

e

‘ Sony DSC-HX20V (PTP ‘ ‘

Sony DSC-AT7S Il (Control) ‘

mode)

R
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Sony DSC-HX400V (MTP)

S

Sony DSC-HX60V (MTP)

| soypscHxe

I

]

Sony DSC-HX90V (MTP)

Sony DSCN2 (PTP moce).

]

I

Sony DSC-P10 (PTP mode)

e

Sony DSC-P120 (PTP
mode)

s

Sony DSC-P30 (PTP mode)

Sony DSC-P31 (PTP mode)

Sony DSC-P32 (PTP mode)

Sony DSC-P41 (PTP mode)

Sony DSC-P43 (PTP mode)

Sony DSC-P5 (PTP mode)

Sony DSC-P50 (PTP mode)

Sony DSC-P51 (PTP mode)

Sony DSC-P52 (PTP mode)

Sony DSC-P7A (PTP mode)

Sony DSC-P72 (PTP mode)

Sony DSCP73 (PTP mode)

Sony DSC-P92 (PTP mode)

Sony DSC-PS3 (PTP mode)

Sony DSC-QX30U

Sony DSCR1 (PTP mode).

Liveview

]

Sony DSC-RX0 (MTP)

S

| Sony DSC-RX1 (PTP mode)
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ﬁ_ ﬁ_ ﬁ-

Sony DSC-RX100M2

ﬁ_ ﬁ_ ﬁ-

Sony DSC-RX100M5 Image Capture, Trigger Capture,
(Control) Configuration

B

Sony DSC-RX100M5A (PC Image Capture, Trigger Capture,

Control) Liveview, Configuration
Sony DSC-RX100M6 (PC Image Capture, Trigger Capture,
Control) Liveview, Configuration
Sony DSC-RX100V Image Capture, Trigger Capture,
(Control) Configuration

CETe IO

Sony DSC-S40 (PTP mode)

Sony DSC-$60 (PTP mode)

Sony DSC-S730 (PTP
mode)

Sony DSC-S75 (PTP mode)

Sony DSC-S780 (PTP
mode)

Sony DSC-85 (PTP mode)

Sony DSC-T1 (PTP mode)

Sony DSCT10 (PTP moce)

Sony DSC-T3 (PTP mode)

Sony DSC-UL0 (PTP mode)

Sony DSC-U20 (PTP mode)

Sony DSCV1 (PTP mode)

Sony DSC-W1 (PTP mode)

B
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Sony DSC-W130 (PTP
mode)

SRR

Sony DSC-W35 (PTP
mode)

R

Sony DSC-W55 (PTP
mode)

Sony DSC-WX350 (MTP)

T

Sony HDR-PJ710V (PTP
mode)

R mMEmamE

Image Capture, Trigger Capture, ‘

Liveview, Configuration

ﬁ_ﬁi

Sony ILCE-7R M2 (MTP)

g mgmpmen

‘ Sony ILCE-7C (Control) ‘

Sony ILCE-7RM4A (PC
Control)

| SoyMSACSRL

Image Capture, Trigger Capture,
Liveview, Configuration

I

]

Sony MVC-CD300 (PTP
mode)

g

Sony NEX-3N (PTP mode)

| sowmexsR

I

]

Sony NEX-6

- Sony NEXCT (PTP mode)

Sony NEX5 (PTP mode)

Coswee
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Sony RX100M3 (MTP)

Sony SLT-A3S (PTP mode).

Sony SLT-A350 (PTP
mode)

o soysita

Sony SLT-A55 (PTP mode)

- systrasT

Sony SLT-A58

e =<

Sony SLT-A65V (PTP
mode)

s

Sony SLT-A99v

- sowTRV20E

I

Sony UMC-R10C

o swyzva

|

Sony ZV-1 (PC Control)

Liveview, Configuration

Image Capture, Trigger Capture,

G it

Camera Model Abilities

Image Capture, Trigger Capture,

Pentax K01 Testing (Beta)

Configuration
Pentax K1 (PTP
Mode)

e SIS TR oo

Image Capture, Trigger Capture,
Configuration

-_-

Pentax K200D

Pentax K100DS Testing (Beta)

Image Capture, Trigger Capture, @ Testing (Beta)
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| Configuration

-_-

Image Capture, Trigger Capture,
Configuration

mEeem

Pentax K3 Il (PTP
Mode)

o0 S TR oy

Image Capture, Trigger Capture,
Configuration

e S TR oy

Image Capture, Trigger Capture,
Configuration

e SR T oy

Image Capture, Trigger Capture,
Configuration

R

Pentax K70 (PTP ‘

Pentax K3 Testing (Beta)

Pentax K3lI Testing (Beta)

Pentax K5D Testing (Beta)

Pentax K5IIs Testing (Beta)

Mode)

-_-

Pentax Optio 43WR

-_-

Pentax Optio W90

Fuji Axia Eyeplate Experimental

FuiAkaSimSot  Epemenal

Fuji DS-7 Configuration

FUDXI0 Comfgwaon

Fuji DX-5 Configuration
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————

Fuji FinePix A330

—

Fuji FinePix A800

S

Fuji FinePix A920

—

Fuji FinePix E900

e

Fuji FinePix F20

—

Fuji FinePix F30

S

Fuji FinePix F40fd

—

Fuji FinePix F60fd

Sl

Fuji FinePix FBOEXR

—

Fuji FinePix HS30EXR

il

Fuji FinePix S1000fd

—

Fuji FinePix S1500

Sl

Fuji FinePix S2000HD

—

Fuji FinePix S2950

.

Fuji FinePix S4300

—
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Fuji FinePix S5700 "

FUlFNePixSS800

Fuji FinePix S6500fd

Ul FinePixS7000

Fuji FinePix S8600

FUIFNePIXS9500

Fuji FinePix SL1000

FULFNGPXTZ00

Fuji FinePix X-E1

FUFePRXST

Fuji FinePix X10

FUFNGP20

Fuji FinePix XF1

FUIFNePZI000

Fuji FinePix 235

FULFINePX ZT00EXR

Fuji Fujifilm A220

-

—

Fuji Fujiflm GFX 100S
(2nd)

e

Image Capture,
Liveview,
Configuration

=

Fuji Fujifilm X-A2

FUFUINXAS

Fuji Fujifilm X-E2

e

—

Fuji Fujifilm X-E4

-

—
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Fuji Fujifilm X-M1

—

Image Capture,
Fuji Fujifilm X-Pro3 Liveview,
Configuration
Image Capture,
Fuji Fujifilm X-T1 Liveview,
Configuration
Image Capture,
Fuji Fujifilm X-T2 Liveview,
Configuration
Image Capture,
Fuji Fujifilm X-T3 Liveview,
Configuration
Image Capture,
Fuji Fujifilm X-T4 Liveview,
Configuration
Fuji Fujifilm X100V Liveview
Fuji Fujifilm X70

I

Fuji GFX 50 S

Image Capture,
Liveview,
Configuration

D e

Fuji MX-1200 Configuration
Fuji MX-2700 Configuration

FuiMX200  Confguaton
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Fuji MX-500 " Configuration
Fuji MX-700 Configuration
Image Capture,
Fuji X (WLAN) Liveview, Experimental
Configuration
Troubleshooting

In case the camera fails to connect or capture, please make sure of the following:
e Make sure the battery in the camera is full.
e Make sure the SD card in the camera has enough space.

e Make sure camera is set to Bulb/Manual mode. You might need to rotate the dial to
Bulb or Manual and then adjust camera settings to enable BULB mode.

e Turn off any power-saving feature of the camera that might cause it to hibernate or
sleep. Some cameras support adjustable inactivity timers before automatically turning
off. Set such timers to 15 minutes or more.

e Try a different USB cable.

e Try a different USB port.

e Turn off Noise Reduction settings in the camera.
e Turn off mirror lock in the camera settings.

Connecting Mounts

StellarMate supports a broad range of mounts. For a mount to be connected it must satisfy
the minimum requirements

e |t must be a GOTO mount.

e It must have a serial, USB, Bluetooth, Wired, or Wireless interface to an extermal
device or computer.

The documentation for each mount, including supported connection methods, are included
in the mount-specific documentation on the INDI devices portal.

Mount Connection Guide

In order to know what connections your mount supports, check the following table:
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Manufacturer

Meade

Celestron

SkyWatcher /

Orion

iOptron

Astrophysics
Omegon
Vixen
10Micron

Avalon

Paramount

PMC-8
Losmandy G11

Explore
Scientific
EXOS2
Explore
Scientific
iIEXOS100

Losmandy
Gemini

Temma
Takahashi

TeenAstro

HC

Yes

Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes

NA

Yes
Yes

Yes

Yes

Yes

Yes

Yes

Direct

NA

NA

Yes

Yes*

NA
NA
NA
NA
NA

NA

NA
NA

NA

NA

NA

NA

NA

WiFi

Yes*

Yes*

Yes

Yes

NA
NA
NA
NA
NA

NA

Yes
NA

Yes

Yes

NA

NA

NA

Ethernet

NA

NA

NA

NA

NA
NA
Yes
Yes

Yes*

Yes
NA

Yes

Yes

Yes

Yes

Yes

Bluetooth

NA

NA*

Yes

NA

NA
NA
NA
NA
NA

NA

NA
NA

NA

NA

NA

NA

NA

Comment

WiFi requires external Stella WiFi

Adapter

1. Native WiFi support for Evolution
Mounts using INDI Celestron Aux driver.
Other models require SkyPortal WiFi
Module.

2. Handsets before 2016 with RJ11 port
require StellarMate IKA-205 cable. Post
2016 Handset have mini USB port that
can be connected directly to StellarMate.

1. Direct connection via StellarMate
cables is the best option to gain full
control of the mount via INDI EQMod
driver.

2. Connecting to Synscan handset is
possible but offers limited functionality.

3. Some WiFi mounts (e.g. AZ-GTi)
offers direct WiFi communication. Non-
WiFi native mounts require external
dongle.

4. Bluetooth communication supported
with external bluetooth dongles.

1. Most mounts are connected from
handset to StellarMate via IKA-202
cable

2. Some newer mounts (e.g. CEM70g)
support direct connection to RS232
port.

3. Native WiFi mounts are supported.

StellarMate can control Paramount only
via TheSkyX TCP Server. The INDI
Paramount driver must connect to
TheSkyX server to drive the mount. Both
StellarMate and TheSkyX must be on
the same network.

Ethernet connection is
(Firmware > v1.1)

supported

Cables

IKA-203 & IKA-
204

IKA-205

IKA-201 & IKA-

ND
D 20

IKA-202


https://indilib.org/telescopes/meade.html
https://ikarustech.com/meade-autostar-497-cable.html
https://ikarustech.com/meade-autostar-ii-cable.html
https://ikarustech.com/meade-autostar-ii-cable.html
https://indilib.org/telescopes/celestron.html
https://ikarustech.com/celestron-cable.html
https://indilib.org/telescopes/orion.html
https://indilib.org/telescopes/orion.html
https://ikarustech.com/eqdir-eq6pro-syntax-altas-cable.html
https://ikarustech.com/eqdir-heq5-eq8-cable.html
https://ikarustech.com/eqdir-heq5-eq8-cable.html
https://indilib.org/telescopes/ioptron.html
https://ikarustech.com/ioptron-cable.html
https://indilib.org/telescopes/astrophysics.html
https://indilib.org/telescopes/omegon.html
https://indilib.org/telescopes/vixen.html
https://indilib.org/telescopes/10-micron.html
https://indilib.org/telescopes/avalon.html
https://indilib.org/telescopes/bisque-paramount.html
https://indilib.org/telescopes/explore-scientific-pmc-eight.html
https://indilib.org/telescopes/losmandy.html
https://indilib.org/telescopes/losmandy.html
https://indilib.org/telescopes/takahashi-temma.html
https://indilib.org/telescopes/takahashi-temma.html
https://indilib.org/telescopes/teenastro-mount.html

SkyWatcher

X Yes NA NA NA NA
Virtuso
SkySensor200
0PC Yes NA NA NA NA
Pulsar2 Yes NA NA NA NA
AOK
SkvWalker NA NA Yes Yes NA
OnStep Yes Yes Yes Yes Yes
Rainbow RS-y NA NA NA NA
125
ArgoNavis Yes NA NA NA NA
Digital Setting ' yog A NA NA NA
Circle

Methods of Connection
The following diagrams illustrates the methods of connection:

e HC (HandSet Controller)

Serial to USB
(IKA Cable) O O o HC Cable

@

A

Stellar Mate@®

]

e Direct

Stellar Mate@

e WiFi


https://indilib.org/telescopes/skywatcher-virtuoso-alt-az.html
https://indilib.org/telescopes/skywatcher-virtuoso-alt-az.html
https://indilib.org/telescopes/skysensor2000pc.html
https://indilib.org/telescopes/skysensor2000pc.html
https://indilib.org/telescopes/pulsar2.html
https://indilib.org/telescopes/aok-skywalker.html
https://indilib.org/telescopes/aok-skywalker.html

1. HotSpot mode

2. WiFi Infrastructure

Tablet

e Bluetooth



@ -0—

Steliar Mate@®

Bluetooth

Serial to USB

© IMPORTANT

In order to connect your mount via Serial to USB, you need to get a mount-specific
Serial to USB cable, which can be bought from Ikarus Technologies.

Most mounts provide an RS232 port (usually located in the handset). An RS232 to USB
cable is required in order connect the mount to StellarMate. StellarMate is equipped with 4
USB ports. However, it is highly recommended to use an external powered USB Hub as it
can reliably support power to your equipment.

A WARNING

Most problems in operating your equipment with StellarMate are related first and
foremost to power problems. Therefore, please invest in reliable power supply for
all your equipment!

For many Mounts & Focusers that use RS232 connectors, you need to purchase a Serial-
To-USB adapter suitable for your Mount/Focuser model from the manufacturer. When you
plug in your Serial-To-USB devices, they are assigned a specific port under StellarMate
(e.g./ dev/ t t yUSBO). However, this port is not static. That is, next time you plug in the
same device on another session, it might get assigned another port
(e.g./ dev/ t t yUSBL). Since INDI drivers require the port name to communicate with the
device, this could lead to communication issues. With the help of StellarMate Serial Port
Assistant (Web or Ekos versions), you can assign permanent designations for your
devices so that they always get the same port whenever they are connected


https://ikarustech.com/accessories.html
https://ikarustech.com/accessories.html
https://ikarustech.com/accessories.html
https://stellarmate.com/powered-usb-hubs

Wired Network

Some mounts support wired networked connection via a dedicated Ethernet port.

Depending on the mount manufacturer, the mount can be either connected directly via an

Ethernet cable (StellarMate to Mount direct), or the mount can be connected to a wired

router where it can be accessed over the network. Consult the mount manual to find which

mode it supports and what is the default IP address and port of the mount once it is

connected to the network.

Direct Ethernet: When connecting a Direct ethernet cable without a router in between,
an automatic IPv4 address is created. The automatic IP address is usually in the form
of 169.254.XXX.XXX. In order for StellarMate to communicate with the mount, the exact
IP address and port must be specified in the INDI Control Panel. StellarMate can also
be configured to any IP address manually in order to communicate with whatever IP
schema used by the mount.

Ethernet LAN: If the mount can be connected to a router, it should be able to obtain an
IP address automatically from the router. Access your router configuration page and
find the IP address assigned to the mount. Use this IP address in the INDI Control Panel
in order to establish communication with it. The port number should be listed in your

mount manual.

Wireless Connection

Wireless mounts are usually connected either directly (via mount own Hotspot) or they can

be configured in Infrastructure Mode where they can join an existing WiFi network.

Mount HotSpot: When connecting a mount hotspot, make sure that all devices
including the laptop, tablet, StellarMate..etc are all connected to the mount hotspot. This
is to ensure that all the devices are on the same network talking to each other. You
cannot have half the devices on a different network. Once the devices join the mount
HotSpot network, they should be assigned their own IP addresses. Use the mount
hotspot IP address in INDI Control Panel in order to establish communication with the

mount. The port number should be listed in your mount manual.

Mount Infrastructure: Some Wireless mount can be configured in Infrastructure



Mode. This is the mode where the mount does not start its own hotspot but insteads
joins an existing WiFi network. Make sure all the relevant devices (StellarMate, Laptop,
Tablet..etc) are all joined to the same WiFi network so that they can talk to each other.
Find out the mount IP address and enter it in INDI Control Panel in order to establish

communication with the mount. The port number should be listed in your mount manual.

Connecting Focusers

StellarMate supports a broad range of focusers from professional focusers to DYI types.

Most focusers fall in the following two categories:

Absolute/Relative Focusers: Absolute focusers are usually stepper motors that can

go to a specific step that is remembered across power cycles. This is the recommened
type to use since Auto Focus operations are reliable with this type of focuser.

DC Focusers: DC Focusers are open loop simple motors in which the program can
control the speed and direction of the focuser, but not its exact position. These exist in
cheap focusers and DSLR cameras. It is generally recommended to avoid such
focusers.

To check if your focuser is supported, please visit the INDI Focuser Portal. Check the

documentation for your focuser before you operate it for the first time.

Serial to USB

Most equipment is connected via USB. Stella