OMEA “All Sky” Camera

Installation and user manual

March 24th, 2025 revision

ALCOR
SYSTEM

© ALCOR-SYSTEM



1

Table of Contents

(07 [0 [T W o 1 =1 - 4 o o O OSSPSR PO PRSPPI 4
1.1 CamMEra INSTAIIATION ..ceueie e et s bt ettt e b e bt e be e s ae e e saresare e 4
1.2 Connectors for camera delivered before Sept 2024 (serial nUMbEr 127977) ...oeeevcceeeeeciiere e 6
1.3 Connectors for camera delivered after Sept 2024 (serial nUMbEr 127977) c...uueeeevcceeeeeeeiiee et 10
14 Guidelines for cable installation to decrease lightning strike damages......ccccocvuveeiiiviiiiinciiieeeciee e 12
1.5 CamEra OPTICAl SEELINGS ....ueiiiiiiie ettt ettt e st e e bt e e sabe e sbaeesabeesabebeesbaeesabaesaaeesabeeen 14
1.6 OMEA camera connections (USB version) before SNR 127977 ......uveveeoceeeeeeireee e eeereeeeeevvee e eeiree e e 15

1.6.1 Temperature sensor and humidity CONNECLOT (H1)....cooieiiiiiiirierie et 16

1.6.2  Power coONNECTOr aNd RS232 (H2)..uuuiiiiiiieeeiiiieeeeeeitiee et e e eittte e e ecttteeesstaeeesstaaee e e sbeaeesasseeeesnsssaeessesnssseeennnes 16

1.6.3  USB CONNECEON (H3) 1iiieiiieeiiiiieeeieitteeeeeitiee e e etee e e e e stte e e sstaeeeeeastaeessabaeeesansaeseeanssaeesannsaeeesessnnseeeesanssnnennses 19
1.7 OMEA camera connections (ETHERNET version) before SNR 127977 ... ecciieeicciieee et 20
1.8 OMEA camera connections with External Weather Module ... 22
1.9 (0 [0 1] - I - o [o F O O O T T O O TSP P SRR P PR TRTOTUPPTOTI 22

SO WA . ettt ettt e ettt h et e s a bt e e bt e e e bt e e bt e e e bt e e bt e e abe e e b et e abe e et bee e bteeaabeeeabeeeanbeeebeeeebeeebeeans 24
2.1 System requirement and OPErating SYSEEM c....ii ittt sttt 24
2.2 Camera iNStallation SOFEWAIE ....c...i ittt et be e sbe e es 24
23 Embedded Ethernet camera software installation ........c.ccooeeiiiiiiiiene e 28

Using the camera SOFtWAre CONTIOl .......iiiiiiii ettt e et eetee e e sete e e e eebbeeeeeabbeabaeeeesbaeeesesseeennnnes 34
3.1 a1 1A =] 4 o= 2SRRI 34

I 0 A\ | R oF [ o =T = T3 4] LIRS 34

3.1.2  OMEA 8x/7x/9x specific initialization PhaSsESs ......cccceeiiiiiie ittt et e veeeaeas 35

S R - 4 =T = TR = o U o O PP PP UOPPPTI 37

3.1.4  OMEA 8X/7X/9X COOIING SELUPD ...veiveeuieriitieeiisieetteiteste e eteestestesteesesteeseeaesseessesesesssessesseessessesseesssensesseessanses 39

T T o T LY U I oo 4 o] S 41
3.2 Storage of files produced by the camera control SOftWare.........ccoccvveiiecciieee e e 43
3.3 Camera exposure time and GaAIN.......c..uuiiiiiii e eeee e e e e e e e e e s raa e e e eeeaeeee s ntrtbereee eeeeaeeeeeaannnees 45

3301 MIANUAT MO ..ttt ettt ettt e bt e bt e she e sae e sat e et e e beeabe e bt e ehe e eaeeeabeebe e beenean 45

3.3.2  AULOMATIC MO ittt ettt ettt e s bt e e sab e e s bt e e sateesbeeeabeeesabeeeneeesabbeeeabeeennbeesbeeenns 45
34 Image hot pixel removal using dark frame iIMagE ......coouiiiiiiiiie e e 46

341  Achieving Master dark framie ..ottt ettt b e et e s b e st e e abeesbae e e 50

3.4.2  Residual ot PiXeIS r@PAII/FiX....eiiceeiireeieeee ettt ettt e et e e ete e e e be e eeteeesabeesebeeesaseesbesaesbeeensbeesbeeenns 52
3.5 SettiNg The OVEIIAY BIid . ..eeveeeeeeeee et et e e e e tb e e e et e e e e e sbaee e e e e sabaaeeeesbeeeeenataaaenan 54
3.6 Cyanogen Boldwood or Sentinel cloud sensors link with camera control software........ccccceecvveeeeccieeeennns 57
3.7 Magnitude per square second display iIMage MOUE .......cccuvieeiiiiiiiiieeciee ettt e e e tree e e e eare e e e b anes 58
3.8 Telescope CONtrol SOFtWArE TINK ......eiiiiiiiiii e e e st e e s s e e beae e e sbbaeesssnanas 60

© ALCOR-SYSTEM 2



3.9 Star count for cloud cOVErage eStimation .........coouii i e e 60

3.10 24N OVEIVIEW ..ttt ettt ettt st st et e bt e bt e she e shtesae e e as e e st et e e b e e e b e e e bt e e bt e eae e ea b e eabeeebe e e bt e e neesaeesaneenreeare s 61
4 Sphere condensation heater MaNAZEMENT ........iii i e e e errre e e st e e e e s bt e e e e ebraee seeeenraeesennneees 64
4.1 Tl dgoTe I8 Tt To] o FR R PO P PP 64
4.2 FAXe [T A TaY =4 [ To I =T LU T o PP SRUPP 64
5 Weather measuremMent MOGUIE ... ittt et s bt e st e st e st e et e e be s be e sbeesaeesabesabesbeensean 68
5.1 SENSOrs SOFtWAre MANAZEMENT ....uiiiiiiiiiei ittt e e s st e e e sab e e e ssabee e e s seateeesesbaeeaess ssbeeeasnseaeenan 71
5.2 Sensor specifications and OPErating FANGE.......cooviii ittt st 73
Lo O 14 1T = I = 1N (=T 0 =g ol PP PPOROPPRRORY 74
6.1 Yo a1 g S L=T= T o1V 74
6.2 Camera internal desicCant rePlaCEMENT .......ociiciiiii et e e eerre e e eetbbe e e e e stbeeeesstsaeeeeeeenasaeeesnes 74
/N 410 o1 (I Vo Yol 4 o= U PPROE 74
7.1 Camera does NOT AEIIVEI IMAEES .....cuveieieiieee ettt ettt e e e e e e etae e e e eetae e e s e tbaaeesabaeeesesssabaeeesenssaeeennes 74
7.2 Camera disconnects When heating is @CtiVe......ccuiii i e s sarae e e e e araeeeeaes 74
7.3 DEW INSIAE the HOME . ..ciiiiiiiiee ettt e s rat e e s be e s bt e e s abe e eabbeesabebeesbaeesateesseeenaseesn 76
8 PrOTUCE LEIMS OF USE. ..ttt ettt ettt et e sttt e te e sab e e s bee e sabeesabeeesa sabeesabeeeabeasasaesbaeenabeesnnees 76

© ALCOR-SYSTEM 3



List of applicable products of this documentation

OMEA 6M
OMEA 6C
OMEA 3M
OMEA 3C
OMEA 5M
OMEA 5C
OMEA 8M
OMEA 8C
OMEA 9IM
OMEA 9C
OMEA 7C
OMEA 7M

1 Camera installation

1.1 Camera installation

The camera works outdoor, it is weather-tight. Warning, the system is not submersible: it is not a diving
camera. Moreover, it will prevent all intrusion of insects, even the smallest one.

The camera has no mechanical shutter and Sun’s heat does not cause loss of operation of the camera.

Please do not install the camera near a pollution source (like a chimney). Give as much exposure as possible
and avoid obstacles.

It is advised to level the camera with respect to the ground.
The camera has three anchors on the back, these three ISO M6 not thru threaded holes by 10 mm depth.

Use the supplied screws to fix or equivalent stainless steel A4 or A2 screw. The following stand can be used
to install the camera safely (this is an optional item, purchased on request)

© ALCOR-SYSTEM 4



Fig. 2 The position of the three screws securing the USB camera (yellow holes)
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There are three other "holes" that are filled with waterproof connectors, leave this space free and 100mm
underneath to allow the cables to run.

The N, S, E and W direction is defined by rotating the camera accordingly. This is up to the user to define
camera orientation according to its needs. Please perform image capture tests before attaching the camera

to the pole.

The cables go straight from the camera bottom. If the cables shall be bent, respect what is shown on the
picture (Fig. 3)

For camera released after sept 2024, a new set of metallic connectors have been installed. Those connectors
are M12 compliant.

1.2 Connectors for camera delivered before Sept 2024 (serial number 127977)

These are plastic rubber Swichcraft brand connectors. Those are black and have no metallic parts.

Fig. 4 Three cables straight descent.
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150 mm

Fig. 5 Minimum cable radius curvature.

The waterproof connectors connect as follows:

e Identify the number of connector pins of the camera, its type (male / female)
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e |dentify the number of pins of the connector cord and match.

e |dentify the key pin inside the camera connector and the key at the connector cord side.

e Apply a rectilinear motion. If insertion force strength persists please repeat steps for
locating the pin number and key. Excessive force applied to connector can cause the
destruction of the connector or a bad connection can damage the camera. In case of
damage due to trials to attach cable to the wrong connector kind, warranty could be

canceled.

e

Fig. 6 Key one of the three connectors (power connector).
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Fig. 8 Then turn the connector’s collar in clockwise fashion

© ALCOR-SYSTEM



1.3  Connectors for camera delivered after Sept 2024 (serial number 127977)

The 3 connectors are M12 type with 1 mm thread step. In this case, there are threaded metal ring
in the camera and cable connectors (male/female). These connectors are not compliant with the
previous version of the AllISky camera, meaning new version of cables cannot fit into the older
connector and vice versa.

Fig. 9 New metal connectors located at camera backside

e Connector in position 1: this is for powering the camera with 24V voltage (2 pins) and the
last 2 pins are serial RS232 signals (RX,TX) that comes from the internal weather and
environment board. It has 4 pins in total. The weather and internal/external environmental
signals are carried by this connector via serial protocol. No image data from the camera are
using this connector.

e Connector in position 2: this connector is both for USB 2.0 and Ethernet link to computer.
Warning those 2 options are mutually exclusive. If USB camera has been ordered it must
come with special USB cable; if Ethernet camera has been ordered it must be delivered with
dedicated ethernet cable. Camera does not have both mode available at the same time:
internal routing at production stage determines the type of output. Camera image data are
using this connector.
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e Connector in position 3: this connector is either for humidity and temperature probe; or for
complete weather station (wind speed, direction and pressure measurement). This latter is
delivered on request and is not a standard feature.

e Screw in position 4: this is used during manufacturing tests, to check that there’s no leak in
the camera that could allow water to ingress inside the casing. Never ever remove this

screw. Doing so can void the warranty, also humidity level is kept under 10% inside the
camera thank to desiccant bag.

All connectors have a coding notch and cannot be swapped. Please pay attention to the notch
position where to insert the cable. If the connector is not inserted properly, it will be impossible to
screw / attach the cable to the camera.

NOTCH

Fig. 10 All connectors have coding notch, please orientate the cable during insertion

Please follow those steps:
1. Spot the coding notch position and insert the cable connector in the orientation where it
matches the camera connector. When achieved screwing action can be achieved. If not
this is impossible to screw the cable connector to the camera connector.

2. Once inserted (green arrow) rotate the threaded ring so that the connector starts to
catch the screw thread. You can put some grease to help out (only on threads, never on
connector pins).

3. Rotate clockwise several turns till the thread has almost disappeared inside the cable
connector ring. At some point, the tightening torque will be high and the ring will be

© ALCOR-SYSTEM 11



stuck to its final position. Failure to screw completely this connector can lead to
operational failure and water to ingress inside the connector and damage it. No
warranty will be granted for not having screw properly the connector.

&
'
$
2
.

Fig. 11 Spot the coding notch and push the cable connector, then rotate several turns to screw it.

1.4 Guidelines for cable installation to decrease lightning strike damages

Attention must be taken against thunderstorms and close-by lightning. If your site is prone to hits
from lighting strikes and surge power, user shall pay attention to them. This might damage the 20m
USB cable or the internal environment board (R$232 link). In rare case, this can destroy/damage also
the camera image sensor electronic, that is very expensive to replace. As peer our term and sales,
this kind of damages are not covered by the warranty and our company has all the means to assess
the cause of the damages. Care must be taken to insulate the camera from nearby lightnings and
associated deleterious effects that can extend to a large range from ground impact.

© ALCOR-SYSTEM 12



Fig. 12 Lightning strike extended damage area by induction effects

It is strictly unadvised to coil/loop the USB or the power-RS232 cable because it is too long, like in the
picture below. This can be convenient to reduce the footprint of the cables, but this can lead to
disasters and failures.

When a lightning strike occurs, even, say, at up to 100m/200m from the camera, a huge magnetic
field change is produced in a very short amount of time. The cable, put in coils, can turn into a voltage
this magnetic field change, that will be directly multiplicated by the number of cable loops. This is
called induction (please read this https://en.wikipedia.org/wiki/Electromagnetic induction for more
info).

At the end of the cables, a voltage higher than 30 000 volts can be created and destroy all camera
electronics or damage electronic boards, in a way that image data transfer from camera to the PC can
be halted in a random fashion. It can be difficult to assess the root cause of loss of camera reliability.
Our cameras are tested in factory outdoors during several days and can output several thousands of
images without a single glitch (or missing image).

The document below can be read also

https://arcca.com/wp-content/uploads/2018/07/When-Lightning-Strikes-How-Electrical-Devices-Are-
Affected.pdf
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Fig. 13 Avoid to coil the USB and Power cable this way,
this increases greatly surge power and may destroy the camera

It is sometime a good advice to use services from an electrical company that can help to reduce the
risk of lightning strikes damages by proper earthing/grounding schemes and surge protection.
Sometime, fiber data link between the camera and the PC can be used to remove of induction
damage risks.

1.5 Camera optical settings

1.2.1.0MEA 3x, 5x and OMEA 6x

The focus of the lens with respect to the image sensor is factory tuned. It is not possible to perform focus
changes from outside, for tightness reasons.

F-number is fixed set to its lowest value, F1.6 allowing very sensitive operation of the camera. This cannot be
changed from outside.

Sharpness may vary from center to edges, according to the lens design and lens manufacturing quality
variations.

Opening the dome is possible, but this will jeopardize inner camera dryness: some desiccants bags are
installed inside the camera, and if the dome is opened, those bags must be replaced!

Infrared light (>700 nm) is blocked. Pixel size is 2.2um for OMEA 3x and OMEA 6x.

1.2.2.0MEA 7x, 8x and OMEA 9x

© ALCOR-SYSTEM 14



The tilt of the lens with respect to the image sensor is factory tuned. It is possible to perform focus changes
remotely by using the R$232 link. ALCOR-SYSTEM will provide to the user the best focus encoder count
(from 900 to 1100 encoders steps) Some variation may occur around this value during the life of the camera.

By the same link, F-number can be user selected. The lowest F/ is F2.8 and must be used overnight. During
the day F/5.6 or F/8 can be used. This can be set by PC software.

Sharpness may vary from center to edges, according to the lens design and lens manufacturing quality
variations.

Opening the dome is possible, but this will jeopardize inner camera dryness: some desiccants bags are
installed inside the camera, and if the dome is opened, those bags must be replaced!

Infrared light (>680 nm) and UV light is blocked (<420 nm). Pixel size is 3.8um.

1.6 OMEA camera connections (USB version) before SNR 127977

Connector’s keying and different number of pins are preventing connection errors. However, user must look
at the number of connector pins at the end of the cord before connecting the camera, in order to avoid
forcing the pins and damage the camera connector.

Fig. 14 Rear of USB camera

Connector Role Gender (camera side)
#1 Temperature / Humidity sensor Female 5 pins

© ALCOR-SYSTEM 15



#1 Weather station module (optional) Male 7 pins
#2 Power connector and RS232 link Male 4 pins
#3 USB link Male 6 pins

For more information about the pins of these connectors, please ask us.
If Weather module is present, never touch with your fingers the 7 pins of the connector (Connector #1).

1.6.1 Temperature sensor and humidity connector (#1)

It is a 5-pin connector. The probe located at the end of the cord will be placed preferably in the shade, as far
as possible from the camera, and always with two set @4mm screws with the direction given in the next
frame and horizontally. It put upside down (or in the wrong side), this can destroy the sensor and

warranty will not apply.

Fig. 15 Up / down and horizontal temperature sensor and humidity directions for installation

This sensor is intended to provide outdoor temperature and relative humidity in order to automatically
trigger dome heating, (only when weather conditions are prone to develop dew on the camera’s dome).

1.6.2 Power connector and RS232 (#2)

This is providing power to the camera and RS$232 link.
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The RS232 connector is a DB9 connector type female and attaches to the serial port of the PC. New PCs are
not equipped with serial port, and must be equipped either:

e By aRS232 - USB converter (very moderate cost, FTDI, ATEN devices)
e By RS232 PCl card (Low cost device, not suitable for laptops)
e By Serial to Ethernet (MOXA devices,
http://www.moxa.com/product/nport device server 1.htm ) Product type is Nport.

Fig. 16 RS232 connector and 24V 2.5A power

The power supply is provided as 24V 2.5A, 110V 60Hz and 220V 50Hz compliant. The current provided by the
PSU is enough to power the camera and the dome heater. Three kind of cord plugs are provided on request:
EU, US and UK type.

At the end of the RS232 cable, a USB to RS232 high quality converter is provided to the user, in order to ease
camera installation. Once connected to the PC, the driver is loaded automatically for Windows 10. For other
OS, please go here to pick up the proper driver:

http://www.ftdichip.com/FTDrivers.htm

Under windows 7, it will appear as UC232R in device manager and driver must appear as follows after driver
installation (can be another COM number port).

© ALCOR-SYSTEM 17



477 Ports (COM et LPT)
. L5 USB Serial Port (COM3)

Fig. 17 Driver is installed and COM 3 port created

Under Windows 8, ask windows device manager to update this device from internet, and driver will be
installed automatically.

Finally, it must be kept in mind that the PC, must have TWO USB port free for the system, one for the
camera image data stream, and another for this RS232 to USB link. This RS232 data link is used to get:

e Weather information from the camera (outdoor temperature, outdoor relative humidity, inner
camera temperature and humidity, dome heater temperature)

e Optional Weather station module information (wind speed, wind direction, atmospheric pressure ...

e For OMEA 8x/9x/7x camera, the lens focus and iris can be set by this link.

File Action VWiew Help

o | BB B EXE

v E Ports (COM & LPT)

= Communications Port (COM254)
MPort Communication Port 1 (COM2)
NPort Communication Port 10 (COM11)
NPort Communication Port 11 (COM12)
MPort Communication Port 12 (COM13)
MPort Communication Port 13 (COM14)
MPort Communication Port 14 (COM13)
MPort Communication Port 15 (COM16)
MPort Communication Port 16 (COM1T)
MPort Communication Port 17 (COM21)
NPort Communication Port 18 (COM22)
NPort Communication Port 19 (COME)
MPort Communication Port 2 (COM3)
MPort Communication Port 20 (COMS)
MPort Communication Port 3 (COM4)
MPort Communication Port 4 (COM3)
MPort Communication Port 5 (COME)
MPort Communication Port 6 (COMT)
NPort Communication Port 7 (COMA40%6)
NPort Communication Port 8 (COMA4033)
MPort Communication Port 9 (COM10)
PCI Serial Port (COMT)

PCl Serial Port (COM18)

USEB Serial Port (COM24)

™ Print queues

0 S A S S S S S

™ Printers
i

Fig. 18 RS232 to USB converter Fig. 19 COM port under Device manager,
warning it can be another number than
COM24 ...any number from 1 to 255

The device manager properties for this COM port should be seen as follows once connected:
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General Port Settings  Drver  Details  Events

g SE Seral Port (COM24)

Driver Provider: ~ FTDI

Driver Date: 059/03/2016

Driver Version: 212160

Digital Signer: Microsoft Windows Hardware Compatibility

Publisher
Driver Details To view details about the driver files.
Update Driver... To update the driver software for this device.
- if the device fails after updating the driver, roll

ol Backc Driver back to the previoushy installed driver.

Dizable Disables the selected device.

Uninstall To uninstall the driver {(Advanced).

QK Cancel

Fig. 20 Serial to USB converter, as it appears in the device manager

Always have the RS$232 link connected to the camera in one side and to the PC in the other side.
Failure to comply with this requirement will jeopardize camera operation and performance.

Keep somewhere the COM number, this is very important. In case of USB to RS232 converter, keep
the converter in the same USB port, otherwise COM number will change.

1.6.3 USB connector (#3)

This is tied up to a 6 pin connector. Please always connect the camera first and then connect to PC second.
The cable that goes to the PC is 20m length.
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1.7 OMEA camera connections (ETHERNET version) before SNR 127977

This is the same as USB camera, except the USB 6 pins connector is replaced by 8 pins male connector. Also,
the cable is different. It is a blue/cyan cable, that has in one side, 8 pin female connector and ethernet
connector in the other side. Cable length is 20m

RH/Temp
probe

@

@ Power /—
: Serial

Ethernet
connector

Fig. 21 : Ethernet camera backside

The camera contains/embeds a module called “Gigabit USB High Throughput Device Server” that converts
the camera USB output into Ethernet link. The internal camera wiring uses USB 2.0 port, not USB 3.0

Fig. 22 Ethernet camera backside and cables connected
© ALCOR-SYSTEM 20



In the end, the host PC sees the camera as a regular USB device, despite data goes throughout ethernet

cable.

The embedded Silex DS-600 is designed to easily connect and share USB 3.0 and 2.0 devices over a network.
Printers, Scanners, Disk Drives, Cameras, Card Readers, or virtually any other USB device can be enabled with
network capability. It allows flexibility to place the USB device anywhere on the network instead of needing
to be attached directly to the computer, and multiple users can access the USB device. It helps extending the
distance from the camera to the PC. Alcor-system did extensive tests that have proven good reliability of this

device.
The Gigabit USB High Throughput Device Server has an IP address to communicate with.

NOTE: For Linux users, as date of June 2020, there is no free SDK to drive the camera throughout Ethernet
to USB with this device server.
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1.8 OMEA camera connections with External Weather Module

It very important to connect all the cables first, at the camera back plate, and then connect the 24V power
supply in a second step. If not achieved in this order, this can damage the internal board of the camera or
the weather board located in the additional external box. Also do not disconnect the external weather cable
while the camera is powered. Failure to do so may void the warranty.

1.9 Camera stand

A camera can be provided as optional item. It is intended to be installed on a flat surface

Fig. 23 Picture of the camera support

Three screws of 8 mm maximum diameter of any type can be used to attach this stand to a fixed surface.
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Fig. 24 Camera installed into a camera support

1/4" - 20 TPI thread

+
16070
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40 178
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Fig. 25 Drawing of the base plate, yellow @8 mm holes are intended to attach the support to wooden or concrete flat surface. This is an upside-
down view.
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2 Software

Latest camera software can be found in our web site:

https://www.alcor-system.com/common/allSky/sw/setup skywatch.exe

2.1 System requirement and operating system
Hardware requirement (Minimum) OMEA 3x/6x

e PC with AMD or Intel CPU, (with passmark index above 2000)
0 Intel Core i3-4012Y @ 1.50GHz (passmark index : 2000)

Hardware requirement (Minimum) OMEA 7/8/9x

e PC with AMD or Intel CPU, (with passmark index above 3000)
0 Intel Core i3-2330E @ 2.20GHz (passmark index : 3000)

e 2 GB Memory
e 50 GB hard disk. Software requires 20 MB for installation, but storage must be granted for images.

Operating system requirement
e Windows 10, 8, and 7. 32 or 64 bits OS.
May work with windows XP, but no support will be provided for this deprecated OS.

2.2 Camera installation software

Connect the camera to the USB port of your PC where it needs to work with, and the power supply unit. In
the Windows device Manager form, the camera should appear with an icon tagged exclamation point on a

yellow background.
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v % ZOTAC

E Computer
- Disk drives
& Display adapters
=z |DE ATA/ATAPI controllers
& Keyboards
@ Mice and other pointing devices
5 Network adapters

v K¥ Other devices

Bi ASNT74AMC

i Ports (COM & LPT)
™ Print queues
™ Printers
[ Processors
B Software devices
i Sound, video and game controllers
&y Storage controllers
E3 System devices
i Universal Serial Bus controllers
= WSD Print Provider

Fig. 26 Lists of Windows’ devices (ASIxxxx is the ALL SKY camera)

Run setup_skywatch.exe, it will install all the software required for this camera. Be sure that this is
“Skywatch OMEA/ALPHEA Setup” and not any other setup software (another setup software for EUDA
camera is available). The next screen copy shows you how installation runs

User Account Control =

Do you want to allow this app to make
changes to your device?

"B skywatch OMEA/ALPHEA Setup

Fig. 27
Select Setup Language P
Select the language to use during the
installation:
English i
Cancel
Fig. 28
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i3 Setup - Skywatch OMEA/ALPHEA —

Select Destination Location
Where should Skywatch OMEASALPHEA be installed?

Setup will install Skywatch OMEA/ALPHEA into the following folder.

To continue, didk Mext. If you would like to select a different folder, dick Browse,

": rogram Files (x86)\Skywatch Browse. ..

At least 19,4 MB of free disk space is required.

Fig. 29

Then comes the camera driver installation software:

&3 W0 ASl Cameras driver 2.0.1.3 Setup — *

Al Cﬁh’;ER_AS _ B Welcome to the /WO ASI Cameras

 Native Driver

driver 2.0.1.3 Setup Wizard

This wizard will guide you through the installation of ZWO
ASI Cameras driver 2.0.1.3.

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

Click Mext to continue.

Fig. 30 OMEA Camera device driver installation process.
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E2 Setup - Xvid — X

Welcome to the Xvid Setup
Wizard
Thig will install ¥vid MPEG-4 Video Codec on your computer.

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

Click Mext to continue, or Cancel to exdt Setup.

Fig. 31 XVID video compressor installation.

Once the drivers are installed, the camera appears in the device manager either as ZWO ASI178MC, ZWO
ASI178MM, ZWO ASI1600-MM Cooled or ZWO ASI1600-MC Cooled, depending on the model of the camera.

v & ZOTAC

[ Computer
e Disk drives
& Display adapters
= |IDE ATASATAPI controllers

v a Imaging devices

:i‘: ZW0 ASITTAMC Carnera

E2 Keyboards
[g Mice and other pointing devices
Iij-‘ Metwork adapters
i@ Ports (COM &L LPT)
= Print queues
= Printers
] Processors
B Software devices
i Sound, video and game controllers
&y Storage controllers
i3 System devices
i Universal Serial Bus controllers
= W5D Print Provider

Fig. 32 Camera properly installed in the device manager.

The main’s software icon appears on the desktop.
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Skywatch

Fig. 33 Icon of the camera software, double click to start it up.

2.3 Embedded Ethernet camera software installation

Warning: basic knowledge of IP LAN setup is required.
An additional step is required for Ethernet cameras, please download software here

https://www.silextechnology.com/connectivity-solutions/device-connectivity/ds-600

Remote USB Device Connectivity over Network - DS-700

This is a USB to Ethernet converter that is embedded into the camera.
This can be DS-600 for camera produced till 2023 and DS-700 for camera produced from 2024. This is the
same software.

The “SX-Virtual Link for windows” must be downloaded and installed.

BE SURE THAT FIRST USB DRIVERS OF THE CAMERA ARE INSTALLED prior doing this installation and setup
with the ethernet camera. This latter must be connected and powered.
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Software:

USE Device Server Setup
Click on the Software Application to download the latest software file for your product.

SX-Virtual Link Downloads
Click the above link or on one of the options below:

Software o Supported Operating Systems &
Application Version Date Notes
Improved the special key control
function for Audio and HID
devices in Windows 10.
Fixed a problem preventing
devices from having the ability to
SX-Virtual Link 442 5/26/20 disconnect when running specific
for Windows Release Notes o

anti-virus software.

Fixed a problem that was causing
devices lo take a longer time to
connect when running specific
virtualization software.

More documentation can be obtained here:

Documentation A

DS-600 Setup Guide

USB Device Server Configuration Guide

SX Virtual Link Installation Guide for Windows
DS-600 Manual for Windows

Declaration of Conformity

Once installed, the connect.exe software (or “SX virtual Link”) must be started.

P System (C) > Program Files > silex technology * 5X Virtual Link
» N Name - Date modified Type Size
Help 06/03/2014 03:20 File folder
Setup 09/03/2014 22:37 File folder
Themes 06/03/2014 03:20 File folder
Win7X64 18/05/2016 00:53 File folder
Win10X64 07/11/2016 15:44 File folder
WinVistaX64 06/03/2014 03:20 File folder
Ij _Setupe4.dll 2471072013 16:22 Application extens... 53 KB
j Coflistini 02/03/2020 18:32 Configuration setti... 25 KB
WD 28/02/2019 18:02 Application 481 KB
ﬁ Couninst.exe 14/12/2015 16:40 Application 212 KB

Once “connect.exe” software is started, a panel appears.

The default IP address of the camera (embedded DS-600) is 192.168.1.28 (or something in the
192.168.1.x sub network, X is a figure variable from 2 to 254) or can be set by DHCP server.
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The SX virtual link software is able to find any device on the network that has the same subnet
address as the camera (or embedded DS-600).

@ s virtual Link — O 4

@sanual Link e =y 2

v . DS600-ALCOR [84:25:3F:37:42:82 DS-600]

o/ ZWO ASI1600MM Pro
. QA\raiIabIe

To get the camera connected, right click on the camera and click “Connect”

) SX Virtual Link — O ®

@sxvmualunk e el L2

v . DS600-ALCOR. [84:25:3F:37:42:82 DS-600]

W0 ASNH = I
ot - & Connect «

A Q) Available
0 Disconnect

e Request Use

Properties...

@ Refresh

The ALL sky camera is now connected:
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% SX Virtual Link — O >

| 4% SX Virtual Link Lo Ly 2

v . DS600-ALCOR [84:25:3F:37:42:82 D5-600]

WO ASNB00MM Pro
sl & You are connected

This is possible to auto-connect the camera and the filter wheel, right click on the device, then the
pop-up menu shows a property menu. Then go the the “connect” tab.

IWO ASI284MM Pro Properties x

General Connect Disconnect  Security

.7 Auto connect settings and application linked with this device.

Auto Connect
@ Automatically connect this device when it is available )

B 1f an error occurs while connected, automatically reconnect

[ start designated application when connected

m
[=]
i
m

To set/tune the USB to Ethernet device, this link provides access to the configuration panel

http://192.168.1.28/login.htm?lang=eng

The password is either to be defined on first access to the web interface or to be provided and is
by default “1234” or “root”
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i Welcome to D5-600

]
[ 1

Erter the password, and click [Loginl.

Password |~ |

Select Language

System status and other information and settings can be accessed and modified.

B System Status

MName Status

Series Name silex

Product Mame DES-600
Yersion 141

MAC Address 8420318483 fa
Host Mame DE6E00-0433FA
[P Address 182162128
Subnet hask 20920023950
Default Gateway 19216811
DNS Server (Primarny) 189216811
DMS Server [Secordary) 2288

Current Time 1870/01 /01 083435

L

Note: for Linux user, please go to this page and request for Linux SDK to the USB to ethernet converter

company that designed it :

https://www.silextechnology.com/sx-virtual-link-sdk-linux
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The camera is now visible on the window device manager when connected to DS-600:

v % Cyril-PC

i Audio inputs and outputs

E Batteries

G Bluetooth

L4 Computer

== Disk drives

[l Display adapters

# Human Interface Devices

v :l": Imaging devices

<15 EPSON-printer-1 (WF-7720 Series)
:i": ZWO ASI1600MM Pro Camera #p—————

Fig. 34 Camera detected in device manager of Windows 10

More information can be found here:

,,‘;‘, SX Virtual Link Installation Guide for Windows.pdf
,f;, USB Device Server Configuration Guide.pdf

Or locally here:

C:\Program Files\silex technology\SX Virtual Link\Help

With Silex DS-700, this message might be visible with “USB port error” and a white cross into a red
dot. Please ignore the message and the icon this has no impact on camera operation.

8 SX Virtual Link — O 4
"4% SX Virtual Link I I
v DS700-2BCFFB [1C:BC:EC:2B:CF:FB DS-700] - USE port eror

ol o EW'D IW0O EFW
' K You are connected
o7 WO ASI284MIM Pro

Ignﬂre L2 & fou are connected Please igﬂﬂI‘E

Fig. 35 Silex DS-700 panel (OMEA 5 or OMEA 9 cameras)
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- Software installation is now completed -

3 Using the camera software control

This software is fairly intuitive; the documentation will focus on features that are more difficult to acquire.
Access to the menu bar is located in the upper left, and a flying window in the foreground can quickly adjust
the software settings.

3.1 Initializing

3.1.1 All cameras type

On first software startup, the software display a log window, which disappear by itself within 20sec and
heating control window.

Heating control

COM R5232 port number |1 & T ¥ Perform RS232 link upan fomn show Hide ‘ Close farever

QOutdoor temperature, hurnidity (updt 30s] Plots
v Lock plots on X asis | k| Eh ] 12k| 2an] 3] s | am] EM |
? ? C Plot termperature settings Win M
u
[v Set' zcale to this interval [°C) 0o 50.0 Apply Save

?? ? 0 RH plat settings Min Max
HE 0 W Set'Y scale to this interval (% RH] 0.0 1000 Applh | Gave

? ? ‘? o C & Dutdoor temperature ECEE
= === # Heater enabled
Dreww point temperature

) O Q # Internal camera temperature
Heating Auto mode Gio to data falder ‘

Temperature l % RH l FTF plot tlansferl Sensorz Calibration

Temperature (°C)

43 43
44.8 44.8

Fig. 36 Heating window software.

Put here the correct COM number, it can retrieved from the “Device Manager form”, see §1.3.2

- DISCOMMELCT - i} COM RS232 port numl:uer £ v Perform A5 232 link upon form show

Fig. 37 Port COM setting to connect to the camera, can be any figure from 0 to 255.
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Qutdoor temperatures humidity (updt 30z)

+20.6 °C

45.1 %
8.2°C
Heating O .ﬁ.utnmnde.

Fig. 38 Once connection is fine, outdoor temperature and relative humidity will display figures instead of “??”.

3.1.2 OMEA 8x/7x/9x specific initialization phases

Once the port COM entered and connected to the camera, for OMEA 8x/7x/9x the user needs to
enter the focus encoder value provided by ALCOR-SYSTEM. Say this figure is 1150 (this is for the
documentation purpose, not actual value, it may change from camera to camera).

-3 | @ @S =@

Camera Setup ...
General Software Setup...

Deme Heating control / CCD cocling / Weather cond...

Focusing, Filter wheel and Iris Control...
GPS setup...

Primary web posting site setup
Secondary web posting site setup

Fig. 39

This form opens, in the “Focus tab”, press “Reference to zero”, then enter 1150 in the “Startup reference
position” field, and then go to “Position to Reach”, enter the same figure and press “Apply”.

Iris, Filters and Focus control

iz Focus Iris Focus Iris Focus l
Current Position (Abs. Enc. Steps) Current Position (Abs., Enc. Steps) Current Position {Abs. Enc. Steps)
1150 1150 1150

Pasition to Reach {(Abs. Enc. Steps) Pasition to Reach (Abs. Enc. Steps) Posit Reach (Abs. Enc. Steps)
| Apply Apply |115|:| @pply‘ I
[Reference to zero } | Reference to zero | Reference to zero |

© ALCOR-SYSTEM

Reference Reference Reference
Startup reference position Startup reference position Startup reference position
1130 enc. step ql 150 enc. step 1150 enc. step
Fig. 40
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Focus must be achieved overnight, F2.8 full opened. Zoom must be set to 1 .The focus tilt is set on factory,
user shall not bother with that. The next set of 6 images shows the effect of different focus encoder value on
the image. 1000 is clearly very bad, and 1200 is a good figure (star are sharp), whereas 1400 is not nice.
Accuracy must be within +/- 50 encoder steps, difference can be seen between 1150 and 1200 steps. If this

procedure is not achieved, images will not be focused properly.

1000 steps

1100 steps

1150 steps

Fig. 41

1200 steps

1300 steps

1400 steps

Fig. 42

To save the focuser figure on windows’ database registry, do not forget to put it as a reference in the bottom

field.

Iris Focus

Current Position (Abs. Enc. Steps)
| 1250

Position to Reach (Abs. Enc. Steps)
|1-7-5U Apply |

Reference to zero |

eference

Startup reference position

IleUl enc, step

e~

Iris, Filters and Focus control n

Fig. 43 1250 (that is in this case the best focus) is entered here in order to be saved

© ALCOR-SYSTEM

36



F/ ratio can be set in the “Iris” tab for test purposes. It is strongly advised to keep F2.8 for overnight
operation of the camera.

Iris, Filters and Focus control ni

Irig l Focus ]

IRIS Setting

(* F28 { F5.0{ F3 ( Fi16
(" F3.2 { F5.6 { F10 { F18
(" F3.5 ¢ Fe.3{ F11 { F20
(" F4.0 (" F7.1{" F13 { F22

CFa5( F8 (" Fl4

Fig. 44 F/ number control panel

3.1.3 Camera setup

The software is set to simulation camera, and must be changed to the proper camera. Click
“Options/Camera Setup...”

ersion 2.4.6 bui /3072017 (English language
@ SKYWATCH Version 2.4.6 build 82 3/30/2017 (E glish language)

File = Options Misc. Zoom

tImag @@ Camera Setup ...

General Software Setup...

Dome Heating contrel / CCD cooling / Weather cond...

GP5 setup...

@ Focusing, Filter wheel and Iris Control...
FT®  Primary web posting site setup
T

Secondary web posting site setup

Fig. 45

Select «<OMEA camera....", accordingly to your model, the connected camera must appear below:
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@ Camera setup - O X

Camera type

Simulation camera {no physical camera)
OMEA Allsky Camera (Imaging Source based)
OMEA Cooled (Moravian based)

EUDA Camera ELIDA (Atik 383L+ based)
EUDA camera (Moravian based)

EUDA camera (Apogee based)

ALPHEA (All models)

OMEA camera 3M/3C, 5M/5C, 6M,5C
4 h camera 8M/3C

Camera parameters

Select among available cameras
{* ZW0 ASI1600MC-Cool (20170323)

Library wersion : 1.13.0.7

Fig. 46 OMEA 8M/SC has been selected.

When OK is pressed, camera will start recording images. Now go to “Options/General Software Setup...”

e SKYWATCH Version 2.4.6 build 82 3/30/2017 (English la

File = Options Misc. Zoom

i Imag @ Camera Setup ...
B8 © General Software Setup...

ALPHEA camera dome heating control...

Focusing, Filker wheel and Iris Control...

.

o GP5 setup...
T Primary web posting site setup
g

Secondary web posting site setup

Fig. 47

The next panel appears, and must be filled accordingly, especially this is very important to setup place
(longitude and latitude).
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@ Setup — O >
Image grab control
Pl 7777
== 222222 Minimurm interval to apply between exposures (sec) (20 =
latiude  [45 [0 ‘o 7
l_ l_ l_ W North Sun Elevation to define DAY-NIGHT (%) [-12.0
Longitude |0 DII:I_ ' Il:l_ * |v East o o i
During night minimize pause time between exposures [v
Altitude {m) 500 -
Country France Mode
) i
Image recording
o
Base folder  Change
N e ettt e mme e ey recskeial Prevent exposures during the Day[
A new folder is created at noon every
day EUDA camera filter setup... ‘
AVI file generation
v Enable AVI file creation using XVID Misc,
codec Enable log file reporting all software activity
M (L0G) Folder
Time ||-E'5t hour ﬂ Real time telescope position (Asdiifile p_ - ioro
Create and write AVI file - created by PRISM software or other)
each (min) 60 :|'
Enable AVI file creation that gathers [ Save image file as FITS and not CPA
previous night images
un elevation to build AVI file (%) |-6.0 Image
© Add comment to image (None=leave empty box)
AV file scale (%6) |100%: - |
Open file folder
Frames per sec (fps) |10 =
4 b Weather station link
e | — | Cloud sensor device type
http: {fwww, xovid. org/f * MNone
Spedal ¢~ Boltwood CloudSensor I, AAG CloudWatcher or Sentinel
Shelyak
(" Boltwood Clouds II or Sentinel Shelyak
[+ Restart camera in case of link lost dltwood Lioudsensor T ar Senfinel Shelya
" Currdat.lst file, Lacrosse weather station

Fig. 48

3.1.4 OMEA 8x/7x/9x cooling setup

OMEA 8x/7x/9x has the ability to cool down the image sensor inside the camera. This only need to be a

moderate cooling, because exposure time of the camera is 60s at the maximum. To access cooling control,
use this menu:
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e SKYWATCH [ Version 4.2.8 build 141 05/10/2021] "Super user” Mode (English language) | Allocation :

File 'Options Misc. About
Imag  Camera Setup ...
I /& General Software Setup... D ms Gain : 250

\

?ﬁ_ Dome Heating control / Camera cooling / Weather cond...

OGES setup...

g Primary web posting site setup

'?éecondary web posting site setup

Fig. 49

This form shows up, and the user has to go to the “Camera cooling” tab. The hardware link to

control the image sensor cooling is the USB link, not the RS232 link.
It is strongly recommended to check the “Auto cooling” box, which will disable cooling during

daytime and enable it during nighttime.

Cloge forever |

-DISCONMECT - | COM RS232 part number |4 + & ¥ Perform RS232 link upan form show Hide

Outdoor temperatures humidity (updt 30s] Plats
[ Lock plots on = axis

+ 1 9 8 o C Plat ternperature settings Wi Mar
[ ]
400 400 Apply Save

V¥ Set'r scale to this interval [°C)

45 4 0/ RH plot settings Wi Max
L] o ¥ Set scale to this interval [ RH) 10.0 1000 Apply Save
7 6 OC W 212 [OMEA 8]

Heating O Auta made O Go to data folder |

Temperalurel %RH ] Enntrolz’setup] FTP plot transfer/ CC0 codling hSensars Eahbrallon}

Infarmatior

R ET R RN

Hot side Temperature : +203 OC
Internal Humidity : 350 %

ccD/CMOS Temperature : +10.0 °C

EUDA / OMEASy temperature contral
X Cooling enabled only avernight, and shutdown
Apply AUTO codling W before suriise, and restart at sunsst

Curent Temperature [°C) - +10.0 °C

Temperature Setpaint [*C)] |10.0 Apply | current setpoint temperature: 10,0 °C

Power (%) 3% [mean = 3.2 %]

Fig. 50

It is recommended to set temperature set point to 0°C in summer, and -10°C in winter. In any case,
the system will raise automatically sensor temperature if power used is larger than 60%. Also on
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software exit, the camera cooling is turned off. Image sensor temperature

temperature tab plot.

is plotted in the

Temperature (°C)

R S S S i

32 - ._._._._.—.—I—.“‘._._._. 32
288 28.8
258 256
224 224
g EEmamtEEEeL s ssseeeecesS s8R BES S 192
5 18 16
2 128 12.8
5
E e 95
-3
E  ga& 6.4
I
3.2 W 3.2
o ] CCD temperature plot 0
3.2 3.2
64 B 64
Y R e e EE R e S e e O 96
123 128
2 o 2 2 © § 2 2 D 2 @ @ 2 ©§ 2 2 © 2 9 @ 8 2 © o Q9
& 2 2 &8 8 &8 2 8 8 &8 & 8 &8 &8 &8 2 & & 8§ & & &8 & & 8
s % @ ©8 & & & & £ S & w @© @ & © & 68 ¥ 6 © ¥ @ © &
[ ST S S N« S T A T A < O T A R c ¢ A A A A A A
O o§ @ 9§ @ 9§ @ o§ § o9 @9 ¢o9 §@ o9 9§ 4§ 9 ©§ 9§99 o§ @ o9 o9
4 8 8 8 8 8 88 8 8 38 8 38 8 8 88 38 83881384388 8
Time
Fig. 51

3.1.5 Exposure control

© ALCOR-SYSTEM

41



Control panel (29 s)

System status  Camera ]z.:-c.m | Digg 4 1 ¥

Camera : ZW0 ASI174MC
[w Enable exposures ()
Settings

Pending
Exp. max (s) |35 3E sac
Max Gain (400) |250
Min Gain (0) |0 230

[v Automatic exposure time

Gainfexp. computation method
(¥ 512%512 central area

" Allimage

(" Circular fisheye

Exposure compensation (EV)

1||||||||||||||||III!‘IIIIIIIIIIIIIIIIIIIIP
A

Processings
[ X Mirrar

[ Y Mirror

[v Color image from Bayer array # H
[ Remove dark frame

[ Hot pixel remaval

[ Automatic hot pixels remaval

- T‘ B

Operating modes [ file save

Darks frame recording mode
r 7 2
Disabled

Fig. 52
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Once the camera is selected, the exposures start immediately. Then,
do not forget to check the "Auto Exposure" box after the first image
has been displayed. It should be by default.

For color camera, the raw image from color camera is a black and
white, this is called Bayer pattern image. So the true color image shall
be computed.

Check the box “Color image from Bayer array” and set it to #4 for
OMEA 3C/5C/6C cameras and to number #3 for OMEA 8/9/7C.

Only the color cameras have this option enabled, monochrome (black
and white camera) does not.

Maximum recommended gain is 250 for OMEA 3C/6C, the more the
gain is high, and image quality will be jeopardized by image sensor
readout noise.

Going above these settings may jeopardize image quality due to high
noise.

Maximum recommended exposure is 30s OMEA 8x/7x/9x and 45s
OMEA 3/6xx. Going above these exposures times may render visible
star trailing due to Earth rotation.

Then check “Circular fisheye” for the area to be used for computing
automatic exposure time.

The area used for auto exposure computation, is displayed in red in
the image of the sky.

It is very important to tune this circle properly, then go to the Display
tab in the control panel form.

They check boxes as follows, and tune the X center, Y center, Radius,
and north position, so that the stars match with the cross.

To be successful with this operation, the camera must be positioned

with a water bubble level. If the camera is tilted, the matching
between the star cross and the actual star in the image is not possible.
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Control panel
Camera] Zoom  Display lF‘.emrding Al L
Astronomy

[+ Enable grid display
¥ only horizon [~ RA/DEC

X Center (pixels) [l1520 |2
¥ Center (pixels) |975 | %| Reset
Radius (pixels) (1320 |[%
Morth position (%) |286[5].|9 %
[v Reverse East-West
[+ Show main objects
[ Show constellations
| Fisheye projection as "Sine™

Fig. 53 Defaults settings for ALPHEA cameras

= nier

Fig. 54 Setting of the field circle that represents horizon, and cross for stars

3.2 Storage of files produced by the camera control software

The software stores all the files it produces into a directory that is specific to the user.
43
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This directory (and subdirectories) is created automatically by the software. It is set by default, as shown in

the next image, i.e This PC > Documents > Skywatch, that translates into

C:\Users\[Login name]\Documents\skywatch, where [login name] is the name used to log into your

windows session.

—

Share

Wiew

v » This PC » Documents » skywatch »
MName Date medified Type Size
7 Quick access
2016-06-14 6/15/2016 4:28 AM  File folder
I Desktop o .
2017-03-30 3/31/2017 446 AM  File folder
¥ Downloads Avi 3/31/2017 350 AM  File folder
lts] Documents DarkFrames 6/14/20168:48 AM  File folder
| Pictures FTPData 6/14/2016 8:48 AM  File folder
Data FTPLogs 6/14/2016 8:48 AM  File folder
temp Heater 6/14/2016 9:24 AM File folder
temp HotpixelsLists 6/14/2016 8:48 AM  File folder
Logs 3/31/2017 3:59 AM  File folder
Test_Euda )

|=| Logcamera.bd

[31/2017 4:46 AM

Text Document

5KE

Fig. 55

e The subdirectory AVI: contains the latest videos generated by the camera control software.

e The subdirectory DarkFrames: contains the images needed for camera hot pixels removal. All CPA
files found there are tried by the software to find the best dark frame to be used to remove camera hot
pixels.

e The subdirectory FTPData: contains the final JPEG image produced to be uploaded on user’s website

e The subdirectory FTPLog: contains the log files generated for each image transfer to the website.
These logs help to find out issues when transferring files to user’s website.

e The subdirectory HotpixelsList: contains the hotpixlist.cos file used to make hot pixel corrections
that were not removed by the subtraction of the optimized dark master frame.

Hotpixlist.cos this is an ASCII file where each line describes the correction to be made to a given X/Y
pixel

For instance:
fill 103 360 1
fill 289 570 1
fill 304 125 1
fill 664 326 1

The first line indicates that the pixel located at X =103 and Y = 12 and a single pixel size shall be
corrected by its neighbors pixels.

This correction takes into account that the image is a Bayer pattern array (color camera) and picks up
neighbors pixels accordingly.
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This file can be automatically generated from a feature from this software (see next paragraph)

e The Logs files subdirectory: contains the log files of the software, in which are written the software
actions and events as a text file. This is for debugging purposes. A new file is created each time you start
up the camera control software.

The log file is enabled into the main’s software setup panel.

e The subdirectory Year_month_Day like 2016-06-14: contains image files that are saved
automatically by the software as jpegs files or CPA/FITS files.

The directory is used from noon to noon. For instance images created from 12:00 on May 10th 2010 till
May 11th, 2010 at 11:59 will all be stored inside 2010_05_10 subdirectory.

3.3 Camera exposure time and gain

The software has two recording modes:

3.3.1 Manual mode

The user enters the exposure time and gain as he wishes. No adjustment is made by the software.

3.3.2 Automatic mode

The software manages the exposure time with focusing on the camera gain. It is up to the user to set the
maximum gain and maximum exposure time he wants to use. The software can use a calculation area of
512x512 pixels at the center of the whole image, all the image or circular fisheye, with the aim to adjust the
gain / exposure time to get a signal level located at half the camera dynamic range. When the settings are
changed, regarding which area will be used, a red shape appear on the image during some minutes as a
reminder of the selected area.

System status  Camera lZu:u:m ] Disg 4 | *
Camera : ZW0 ASI174MC
|+ Enable exposures (%)
Settings

Pendin
Exp. max (s) [35 35 secg
Max Gain (400]) |250
250
Min Gain (0) |0

[v Automatic exposure time
Gainfexp. computation method
(" 512%512 central area
" Allimage
* Circular fisheye

Exposure compensation (EV)
LRI NIRRT NN IR NN IR NIRRNRNINY
b

E |

Fig. 56
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Fig. 57 If the computing area for auto exposure is set to 512x512 image center, this shape is drawn to show where the bounds of this area are
located.

When determining the maximum exposure time, the user shall bear in mind that the minimum exposure
time is 32us (0.000032 sec) and the maximum exposure time will depend on when the stars will start to
leave traces due to earth rotation.

3.4 Image hot pixel removal using dark frame image

For cooled cameras such as OMEA 5x and OMEAS8x/7x/9x, this chapter can be ignored.
For other cameras, this can also be ignored in most cases (high latitude sites, with cool nights)

The camera embedded in this system is not cooled sensor camera, but hot pixels can be removed thanks to
software features.

Dark frame removal is important to get rid of hot pixels and is fundamental to get good image quality.

The raw image from the camera must be completely corrected for thermal effects of the camera. These

thermal effects result in the presence of hot pixels (as bright / colored pixels). In the case of color camera
these hot pixels turn into colored dot with showing pure color (blue, red or green) that affect strongly image
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quality.

Production of hot pixels depends mainly on the temperature of the image sensor camera that is bound to

external temperature. More the camera is being used under conditions of high temperatures, more the
number of hot pixels. Exposure time also affects strongly the number of hot pixels: the higher the exposure

time, the higher the number of hot pixels.

The following series of images is quite demonstrative: in case of a black and white camera, the pixels are
white hot and occupy a single pixel. It is possible to confuse them with stars, but their existence in areas
without light reflects an important problem of image quality.

In the case of a color camera, the effects of hot pixels are even worse: they are strongly colored (red or
green or blue), and the eye can detect them very quickly. The image quality is highly degraded, the image is

filled with colorful hot pixels altering image rendition.

It is therefore essential to correct these hot pixels using an “dark" master frame, and possibly complete

the task with a list of pixels to fix.

Fig. 58

Fig. 59

Without correction of "dark" and hot pixels

With correction of "dark" and hot pixels
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Fig. 61

Fig. 60

Without correction of "dark" and hot pixels With correction of "dark" and hot pixels

The software performs hot pixels fixing in three ways:
- By subtracting a master dark frame.
- Local pixel correction from a list of hot pixels
- Automatic local hot pixel removal based on two parameters

Activation of these corrections is achieved using the main camera control panel, camera tab, then on the
following checkboxes "Remove dark frame", “Hot pixel removal” based on pixel list coordinates or / and

"Automatic hot pixel removal”

The master dark frame is located in this folder:

= v A » ThisPC » System (C:) » Users » cavadore » Documents » skywatch » DarkFrames w
~
s Quick access Mame Date modified Type Size
[ Desktop » L dark_2016-12-22-01h07m50s.cpa 22/12/2016 02:07 Prism 461 KB
; Downloads P Cy dark_2017-03-26-20h41m57s.cpa 26/03/2017 22:41 Prism 6810 KB
E Documents P Ly dark_2017-02-26-21h30m15s.cpa 26/03/2017 23:39 Prism 6330 KB
&= Pictures -
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Fig. 62

During day, the dark frame correction is not performed, because negligible, as exposure times of
approximately 1ms to 32us avoids hot pixels presence. This is not the case at night when the exposure time
is 600 000-750 000 times higher than during day.

If no dark file cannot be found inside this “Dark Frames” folder, if the image file does not have the same size
in width or height, or if not the same pixels type, a message error will be displayed in the status tab of the
control panel.
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This dark frame subtraction is performed through an optimization algorithm of the coefficient to be applied
to the master dark frame image. If many files are present, the software will select the master dark frame
that provides a result that is closest to 1.0.

Processings

* Mirrar

Y Mirrar

Zolor image From Bawver array £ 4 :‘E‘:
¥ Remaove dark frame

| Hot pixel remaoval
Show Fixed hat pixels

| Automnatic hot pixels remonval
Mazimum gap wikth
neighboring pixels (ADLY
Mazimum skdew with 35
neighboring pixels (a0LY

23

Show Fixed hat pixels
Fig. 63

The software scans the presence of files in the DarkFrames folder and will automatically pick up the most
appropriate.

This means that if the master dark frame was produced at a given temperature, a given exposure time and a
given gain, the software is able to optimize the subtraction of the current image by the best dark frame,
even if there were temperature changes. This is performed within a reasonable range of variation. It will be
discussed later on the effects and validity of the dark master frame according to the variation of parameters.

As there are still hot pixels that have non-linear behavior and cannot be corrected by the dark master frame,
correction using hot pixels list can be achieved, cleaning the image of hot pixels by its neighbors.
Just check the box highlighted in the screenshot below.

Processings
* Mirrar
Y Mirrar
Color image from Baver array & 4 :‘%

| Remove dark Frame

[¥] Hat: pixel remaval
Shiow Fixed hot pixels

| Aukomatic hok pixels removal
Maximurn gap with
neighbaoring pixels (A0

Mazimurm skdey with 28
neighboring pixels (A0LD

Shows Fixed hot pixels

Fig. 64

The file used for this operation can be found here:
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i « 4 » ThisPC » Systern (C:) » Users » cavadore » Documents » skywatch » HotpixelsLists v | O Search Hotpixe

e

# Quick access Mame Date modified Type Size
[ Desktop | hotpixist.cos 26/03/2017 23:39 COSFile 202 KB
4 Downloads

Fig. 65

It contains a list of hot pixels to repair/fix.

3.4.1 Achieving master dark frame

The files located into DarkFrames folder, whose fundamental purpose has been presented above, may, in
some cases no longer be adapted to the current image shooting conditions (due to seasonal temperature
changes). This is especially the temperature change that will determine the validity of the master "dark"
frame. This validity is above/below 5°C the temperature where the master dark frame has been recorded.
Beyond this temperature range, the image hot pixel repair/removal using this dark frame might become
poor and not effective.

For example, a master "dark" frame recorded from a set of some dark images at 20 ° C will be valid for
images acquired between +15 °C to +25 °C.

It is better to build a small library of "dark master" for each 5°C (outdoor temperature)

The software will automatically select the most appropriate in the “DarkFrames” folder.

How to make a master "dark" frame for a given outdoor temperature?

This is easy. Under “Camera” tab, uncheck "Auto Exposure time" and select an exposure time
corresponding to the longest exposure time used during night, for example 30s

Concerning gain, the largest gain used during night, for instance 150 (and then "Apply")

Operate during night ONLY and cover the system (the Plexiglas dome) with a black tissue, or black paper. Be
sure that any stray light cannot penetrate to the camera lens. Warning, it's a fisheye that is mounted on the
top of the camera, and it able to see 360 ° down to the horizon

A feature has been implemented to achieve a master dark frame, and also can compute a list of hot pixels

too.

Press the "Dark frame recording mode" and check "Do median stack of" say 5 to 11 "darks".
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Processings
* Mirror
¥ Mirror
Color image from Bayer array # 4 %
Remove dark Frame
Hot pixel remonal
Show Fized hot pixels

Auktomatic hot pixels removal
25
38

Show Fixed hat pixels
Cperating modes [ File save

[ Mormal mode

Darks frame recording mode

[ oo median stack of 7 % darks
Disabled

Fig. 66

The software switches into a particular mode that allows it to produce "dark" frames and performs the
median stack when the number of required dark frames have been reached in order to achieve a dark
master frame and a list of hot pixels.

Cperating mades [ file save Cperating modes [ file save
[ Marmal mode ] [ Maormal mode
Darks Frame recording mode Drarks Frame recording mode
Do median stackof 11 (= darks 7|00 median stack of 11 & darks
Validated images : 3/11 2K, completed!
Fig. 67

The resulting files are placed in the proper directories and are immediately ready for use.

Once the task is complete, click on "Normal mode"

Enable the following features by checking the following boxes:
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Processings
|:| * Mirror
|:| Y Mirror
Color image from Bayer array £ 4 %
Remove dark frame
Hot pixel remonal
Show Fixed hot pixels =

Automatic hot pixels removwal

Maximum gap with =
neighboring pixels (ADLY
Maximum skdey with 35

neighboring pixels (ADLY
Showvy Fixed hat pixels |
Fig. 68

For each image recorded by the camera, the dark master frame file will be used in the form:

Displayed_image = Raw_Image - ( k * Master_dark_frame_lmage)

Where k is a coefficient optimized by the software.
More k is close to 1, the better. In the following scenario, k = 0.95, which is a good value.

Post processing (darks)

Drark, correction, coefficient @ 0,55 (1 over
21x21 hot pixels)

Hot pixel {lisk)
Hot pixel correction each 15 x 15 pixels
bowx {mean)

Fig. 69

If k> 1.5 or k <0.5, it means that the master dark frame is not well appropriate to the current outdoor
temperature conditions. A warning message will be displayed as a red sentence.

3.4.2 Residual hot pixels repair/fix

For cooled cameras such as OMEA 5x and OMEAS8YX, this chapter can be ignored.
For other cameras, this can also be ignored in most cases (high latitude sites, with cool nights)

Despite the subtraction by a master dark frame, and the repair of hot pixels based on a list of coordinates,

some hot pixels are still variable (appear and disappear from one frame to another). To remove these last
hot pixels that can’t be removed previously, the next checkbox shall be enabled:

© ALCOR-SYSTEM 52



Processings

* Mirror
Y Mirror
Color image from Baver array # 4 :‘i:

| Remove dark Frame
| Hot pixel remowal
Show Fixed hot pixels
7] automatic hat pixzels removal

Maximum gap with

neighboring pixels (A0 25
Maximumn skdey with 35
neighboring pixels (ADLY
Show Fixed hat pixels
Fig. 70

The algorithm automatically eliminates hot pixels by inspecting all pixels from the incoming image. Two
parameters to set two conditions are necessary.

The first parameter defines the difference of the pixel compared to its eight neighbors for which that pixel will
be considered as potential hot pixels because it exceeds the defined gap (as ADU).

The second parameter sets the maximum standard deviation of the eight neighboring pixels, if the deviation
is less than the defined value; the central pixel is considered as potential hot pixel.

When the two above conditions are met, the hot pixel is fixed automatically.

Auka, hat pixels
Hat pixel density fixed auto, | 69x69

Fig. 71

The figure above shows that the automatic correction is performed on average into one pixel every 69x69

pixel box. To test this feature, use a moonless night, and be careful not to remove some stars of the picture
by setting a too low maximum gap and too high standard deviation!

You can see how these fixed pixels are spread over the image, by enabling the following checkbox.

Processings
* Mirrar
¥ Mirrar
Color imaage from Bayer array £ 4 :‘E‘:

| Remove dark Frame
| Hot pixel remaowal
Show Fixed hat pixels

| Autornatic hot pixels remowval

Maximum gap with
neighboring pixels (a0
Maxirnurn stdey with
neighboring pixels (ADLY
Showe fixed hot pizels [

Fig. 72
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A pixel density corrected that implies one pixel every 7x7 pixels box is maximum, beyond this density, such
as one pixel each 5x5 pixel, you will have to achieve your "dark" frame and the list of hot pixels bound to it.

3.5. Embedded Image Status information

In JPEG image, a cartridge is indicating camera statuses, "2129" indicates the number of images taken since
the software has been started up. "D 1.6" indicates a correction by a factor 1.6 of the dark frame; "H"
indicates hot pixel correction using a list, for example "18x18 H" indicates that an average of one pixel of
18x18 pixel bow is repaired. If H! is displayed, this means that the hot pixel file was not found. The “L 9x9"
indicates an automatic correction of hot pixels having an average density of 1 pixel per 9 by 9 pixels.

3.5 Setting the overlay grid

The camera must be installed vertically using a water “bubble” level. Otherwise, the setting of this grid
will be impossible.

Here is the recommended way to set the grid that is used to identify stars on the image: this is not an
automatic procedure; this setting shall be performed manually. But once set, this will be set forever (expect
the camera is being moved or rotated). In the Control Panel, set the location, latitude and longitude,
altitude, and the country.
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Place

latiude 45 °32 ' 15 "[@]north

®z1 ' 17 "[V¥East

Altitude () 533

Longitude 4

Counkry France

Image fFolder recording

Base Folder

CiiUsersiPC\Documents)skywatcht

& new folder is created at noon each
day

A4 builder

F Enables ¥%ID compressed AYI File
creation

Last 3 hours

[ ]
Z =

Enable AV File creationfrom previous
night

AT file scale (%6 100

[}
=
Frames per sec (fps) 10 %

] [ About
hkkp: ey, sevid, org )

Setup codec

Sk

Sun elevation as dawnfdusk (%) -12.0

Acquisitions contral

Minirurn time interval bebween exposures (sec) =1 %

Minimize time interval bebween exposure while night exposures
hange camera auto white balance mode  daynight
Mode
Aukomatic during day
(@) Aukornatic during night

Misc
Enable Log file writing on disk (LoG )

F Display real time telescope position (Generated file, by
PRISM)

File path A\ Users\ PO\ Document st skywatchilast_b E]

|:| Save images as FITS and not CPA

Misc
Write comment on image {none=dao nat fill the next box)
QOHP camera

Show image File Folder ]

Weather station link,
Cloud sensor station bype

() Mone

(7 Bolbwood CloudSensor I, &85 CloudWatcher or Sentinel Shelyak,
(@ Bolbwood CloudSensor IT or Sentinel Shelyak.

() Currdat, Ist File From Lacrosse weather skations

Cutput File that will be read on regular basis
Full output File path

E] Csers\PO\Docurment st Sentine\BCSITL bxt

Ok ] [ Zancel

Fig. 75

e Use night time when a star of magnitude O to 3 passes to zenith (or say +/- 2° from the zenith)

e Force fixed exposure time of 5s to 10s

e Get to "Enable grid display" and "Show Main object" (Check “Only horizon”)

e Find the star that passes nearby zenith and move the cross indicating zenith towards it.

e Change “X center” and “Y center” figures so that the cross position matches with the star.
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Display | Recording | * |

Askronomy
Enable qgrid display
only hovizon [ RaJDEC
® Center {pixels) &40 %

¥ Center ¥ (pixels) 480 %

Radius (pixels) 625 %

Morth position (%) 201 (&5 . 0 &)
Reverse East-West
[7] showe main objects

Fig. 76 displacement in X and Y to adjust the position of the zenith symbol

Fig. 77 Star passing nearby zenith (Deneb) and zenith marker

Once the zenith marker found, you have to set the "north position" to have the grid (circle and
star’s name) matching with star position. The grid scale can be changed also.

The grid (or set of stars position) is changing according to the time and geographical
coordinates. Be sure to have set theses parameters correctly.
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3.6 Cyanogen Boldwood or Sentinel cloud sensors link with camera control software

If you own a cloud monitor from Cyanogen or Shelyak companies, it is possible to display, at the top right of
the image, some weather information. In the main Setup Panel, enter appropriate information. The software
uses simply the output file generated by each measurement from cloud sensor. It does not use the COM or
ActiveX interface. Enter the path of the generated file provided by the software that runs the cloud sensor.

The amount of information depends on the system that is measuring cloud cover. It will be the most
complete using Sentinel Shelyak system (wind direction and zenith magnitude per second squared).

Acquisitions conkrol

Place —

Minimum kime inkerval bebween exposures (sec) &0 %
Latitude 45 "3z 15 Marth Minimize tirme interval between exposure while night exposures
Longitude 4 °o1 ' 17 "[]East Change camera auto white balance mode day)night:

Mode

Alkitude {m) 533 Autamatic during day
T, France @) Automatic during night:
Image Folder recording Misc

Enable Log file writing on disk (LOG
Base Folder @ d . ( :I

| Display real time telescope position (Generated file, by

Zisersi PO Docurnent st skywatchl, PRISM]
A new Folder is created at noon each File path \UsersiPCODocumentsskywatchilast_b E]
day
a1 builder |:| Save images as FITS and not CPA
; Misc
Enables xYID d AT Fil
O cpeaatieﬂsn COMprEsse e Write comment on image (none=do not fill the next bo:x)
OHP cameta

Last 3 hours

Shiowe image file folder ]

3 =

€3]

Weather station link
Enable Ay file creationfrom previous Cloud sensor station bype
night ) None
AT file scale (%) 100 % () Bolbwood CloudSensor I, AfG CloudWwatcher or Sentinel Shelyak
Frames per sec (fps) 10 % @ Boltwood CloudSensor IT or Sentinel Shelyak:
Setup codec ] [ — ] () Currdat. st File From Lacrosse weather stakions
Hkbp: e evid, oray Cutput file that will be read on regular basis

Sky Full cukput file path
sun elevation as dawnjdusk (=1 -12.0 E] CtiUsersiPC)Documents! Sentinel\BCSILLExt

| ook | | canl

Fig. 78 Group information to provide to connect with cloud sensor system control software.
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Fig. 79 List of information coming from Sentinel or Boltwood
cloud sensor included in the image

3.7 Magnitude per square second display image mode

The software allows the calculation of radiometric magnitude per square second across the sky. It works on
color and monochrome cameras. In case of color image, only green pixels will be considered (50%).
To do so, you have to open this tab:

Display | Recording | Measurement )« |

Sky background measurement
Display image as magnitude pet

Warning, works only if dark image is
removed, and camera gamma
parameter is set to 100 (if can be

References

Exposure time ref, (s) 0.0

Reference gain (if

supparted) 500

Reference pixel signal
{ADL

Reference Magnitude
per arcsec?

100
20,00

Lens aperture (ff) 3.0

Gain setting {if tunnable Gain)
"A" Coefficient n.,358170
"B" Coefficient  0.004045
Signal (ADUY= a * exp (b * Gain)

Currently in use

Lens aperture (F) 3.0

| Apply |

Fig. 80 Tab used to set magnitude image mode display

The calculation is based on a reference image, with reference parameters. To perform this, a reference
image is achieved with:

® An exposure time reference
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e A camera gain reference

e Opening aperture reference (which is usually fixed as the aperture setting is not accessible).
e Subtracting the reference image by a master dark frame

o The camera gamma adjustment must be set to 100.

e Avoid the presence of Milky Way overhead.

e Save reference image as CPA / FITS

Using this reference image, the signal is expressed as ADU. Nearby zenith the signal is measured and is
reduced to a pixel, and must be entered in the panel from figure (Fig. 81) “Reference pixel signal” field.

It is advisable to use image processing software (such as Prism or equivalent).

At the time of reference image acquisition (during night), using a sky meter measuring device such as
Sentinel or SkyQualityMeter (Unihedron), the magnitude per square second will be retrieved and entered as
a reference “Reference Magnitude per arcsec?”.

The coefficients "A" (0358) and "B" (0.004045) are specific to the camera law gain and might remain at their
default values above, but can be re-calibrated in laboratory for a specific camera.

Once the calibration parameters known, the software calculates the magnitudes map per square second
from the last image grabbed from the camera. Median filtering is performed to remove most of the stars.
The image pixels are expressed in magnitude per square second, a false-color palette is applied and a color
scale indicates the color to magnitude correlation.

Fig. 82 Map of the sky expressed as magnitudes per arcsec square with false colors.
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3.8 Telescope control software link

Telescope's pointing direction can be display and embedded to the last all Sky Image. The telescope pointing
software shall be able to generate a simple text file, containing date and time of the measured position and
equinox 2000 RA/DEC coming from the telescope current position.

Fig. 83 Current telescope position merged to the last all Sky image

If the time gap between the current date and the date of the last telescope position is greater than 10s, the
telescope’s cross position switches to red color, indicating that the position is no longer refreshed by the
software, and thus might not be valid.

Fig. 84 Telescope position as red because current date and telescope position date is larger than 10s

Here is the file format used to read telescope position as ASCII file, 1% line is amount of days since Dec 31
1899 at 12 o’clock, the second line is RA as radian, the third line is DEC as radian:

40307 .9796818056

4.3461698620

0.9539777407

UTTime = 09/05/2010 11:30:44 p.m.
RA2000 = 16h36m04.126s

DEC2000 = +54°39"32.03""

The other remaining lines are not read and are just provided for information.

3.9 Star count for cloud coverage estimation
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During the night, the software is able to extract stars, and count them up. Thresholds can be applied to define
what is regarded as clear skies, or mid overcast skies. The software output this data either into a text file, or
uses a COM interface that can be used by other any software.

Control panel
Diagram Cloud coverage '
Star counting
[[JEnable star counting

Min, flux (ADU)

Star number :
Disabled

Clear skies star threshold
number

Mid overcast star

thresheld number

Counting takes place between
dusk and dawn.
Status

Disabled

Thiz software is compliant with COM
CloudSensor II BoltWood (Cyanogen)
interface

Fig. 85

Star extracted are plotted into the image.

3.10 24h overview

This can be reached by activating this tab:

During the course of the time, the software picks an image stripe located at the center of the fisheye field,
and duplicates it into another image that has the same height of the previous image, but this stripe is shifted
according to the time, and build up a global image where X axis depicts time.

It allows the user to see how the sky has changed during the course of the time, in a single glance. In the

image sample, it can be noticed that the end of the night was not clear and the star to disappear under a thin
layer of clouds. It goes over the left side of the image on next noon.
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Fig. 87 : 24h image overview construction scheme

12h13h  14h

Fig. 88 : Resulting image
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Fig. 89 : Previous image zoom to the end of the night, star are visible then sky clear up with dawn.
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4 Sphere condensation heater management

4.1 Introduction

The heating of the sphere is achieved throughout a set of resistors placed under the sphere base. It can
defog or defrost the outside side of the acrylic sphere.

The system is autonomous (works without link to PC and without user's supervision). It sets out the
conditions when temperature and humidity levels enable occurrence of water condensation.

As soon as the temperature is below a certain value, and moisture above another value, the heating system
is automatically activated. These levels are named temperature and humidity levels.

By default, factory set, the default threshold temperature is set to +7 ° C and humidity level to 90%. These
thresholds may be inappropriate for a given site and can be adjusted by user input (RS 232 link to camera is
mandatory to do so).

Similarly, the heating power is set by default to 50%, it can be changed according to site and circumstances.

4.2 Adjusting and start-up

Use the menu "Options / Dome Heating Control..." from the camera software main’s menu.
Camera Setup ...
General Software Setup...

Dome Heating control / CCD cooling /7 Weather cond..,

Focusing, Filter wheel and Iris Control...
GP5 setup...

Primary web posting site setup

33 @ 0 wg

Secondary web posting site setup

Fig. 90

Once connected, the following window appears:
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Fig. 91 Temperature curves

It provides outdoor temperature, camera temperature, outdoor humidity and dew point (light blue).
The software records the data and curves are constructed progressively (if connected to the PC all the time).

Beware, if this window is closed, recording data cannot occur anymore. We recommend that you simply
hide it. Nevertheless, heater activation is achieved by the camera alone without any link to the PC.

The red curve provides outdoor temperature, light blue curve is dew point, and purple indicates the status of
heating: no heating when the plot is overlapping the X axis, and heating is enabled when it is up.
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Fig. 92 Heating plot (as purple) warning there is not unit bound to it

The tab "% RH" provides access to humidity plot expressed as % RH (Relative Humidity). Outdoor temperature

and humidity is measured by the external probe, and is used to trigger the dome heating.
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Fig. 93 Relative humidity plot
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The next plot shows as red the external camera humidity, and the marron plot is the internal cauera

humidity. The internal humidity shall be kept under 20% RH. The camera embeds a desiccant (molecular

sieve) inside it, to have the humidity as low as possible, to prevent dew from forming in the inner side of the

dome. So do not dismount the backside of the camera if not needed, this would cancel out the effect of the

desiccant, and humidity level would be higher than 20% RH.

Humidity

RH (%)

11:30
11:40
11:50
12:00
1210
1220
12:30
12:40
12:50
1300
1310
1320
1330
1340
13480
14:00
1410
14:20

Time

14:30

14:40

o o o o o 9
H 9 = © @ =
L I s B - B <

Fig. 94 Relative humidity plot, the orange arrow shows the inner humidity level of the camera
brand-new camera with fresh desiccant.

. Here close to zero on a

The tab "Control/Setup" sets the temperature and the humidity threshold levels that will trigger sphere

heating start up. The power level to be used can also be set by user to get better efficiency. Once these

parameters are set, do not forget that you need to send/write them to the camera.

At temperature & humidity setup
If outdoor temperature is lezs than T and if
Temperature threshold [ 14.0 Ts outdoor hurnidity i higher than RHs, heating
will startup [heating in auto. mode]

Humidity [%RH) 7a Fhs
IF outdoor temperature iz higher than T2+2°C

hieatingg will zhutdonn,

Update camera

Power Max [%] a0 14,44y  and if outdoor humidity is lower than RHs-5%,

Contrals

Automatic heather mode
Force heater

[T Pall spstem sach second

Humidity zenzor parameters

Gain (2DU/ES535)  141.00000

Difsst [ADU/EGE35) 015150

Apply

Fig. 95 Setup and control panel

This controls allow the heater to switch to automatic mode ("Automatic heater mode» stand-alone or PC-

free mode) or "Force Heater” as manual mode in this case uncheck the “Automatic heater mode ".

Humidity sensor calibration is also possible (gain/offset).
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Finally, it is possible to transfer these plots to website for remote control.

IJzer acocount
Host or IF address ftp. astrozuf. com
I zerdlagin cavadare
Fazsword sesane
Remate folder Awan/metendcunent
Hurnidity [%FRH] v I
Ipdate intervall [Minutes) 0 ‘ﬂ|
| Force FTP update |
| Enable image pozting using FTP

Fig. 96 Website setting for temperature and humidity plot posting

5 Weather measurement module

A weather module can be attached to the camera (optional). It consists into an external box that is attached
to the camera and includes:

e Measurement of the ambient temperature

e Measurement of the ambient relative humidity
e Measurement of the Pressure (Mbar)

e Measurement of the wind speed

e Measurement of the wind direction
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Fig. 97 Wind speed and Wind direction sensor

The next picture shows different part of the weather module:
e  Relative Humidity and temperature module
e (Cable going to the ALL-SKY camera
e 25m cable going to the wind speed and wind direction sensors

The 4 screws (green arrows), holding the top cover of the box can be unscrewed. The hole underneath them, allow
using other screws in order to attach the box to a support. Then put back, the cover again. Important, despite this is a
water tight box, the box must be always oriented with the vertical direction as depicted below otherwise water may
ingress into the box and damage the electronic board inside. There is a small hole underneath the box to sense the
atmospheric pressure. It is better to put the box and the RH/Temp sensor in permanent shadow, protected from direct
SUN rays.
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This side must look toward the ground

Fig. 98 Sensors control box

The wind sensor must be installed into a mast that is at least 5 m from the ground (10m is better). A system

to clamp the wind sensors to the mast is provided. Orientate the wind direction to the north, and put the
sensor horizontally.

Horizontal

POINT NORTH
—>

Fig. 99 Wind-sensor orientation
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5.1 Sensors software management

Click “Options/Dome Heating control/ Camera cooling / Weather cond.” It will bring up the usual sensor
panels with plots. Select the appropriate COM port.

e SKYWATCH Version 2.0.1 build 80 30/01/2016 (English language)

File = Optiens Misc. Zoom

(L @ Camera Setup ...
8 General Software Setup... /
‘Q Dome Heating control / CCD cooling / Weather cond.
@ Focusing, Filter wheel and Iris Control
o GPS setup
F®  Primary web posting site setup .
FI?  Secondary web posting site setup ,/',»

Fig. 100 Menu
Outdoor temperature/ humidity (updt 30z Plats
0 [JLock plots on & asis - L dh B 12k 24k 30 ) T [k | EM
+ 8 4 C Plat temperature settings Min Max
]
Set soale to this interval ['C) Apply || Save
6 8 9 0/ FH plot settings Min M
= 0 Set' scale to this interval (% RH) 100.0 Apply Save
3 0 o C & Outdoor temperature
= # Heater enabled
Dew paint temperature
. @ Internal camera temperature
Heating Auto mode & Internal weather box module temp. Goto data folder
Temperature % RH  Pressure  “Wind [Speed] wind [Direction] Control/setup Plot upload
Temperature (°C)
208 : 20.8
20 20
182 ) 192
15.4 15.4
176 176
16.8 16.8
16 16
182 182
14.4 . 14.4
135 3 135
_8 12.8 12.8
L 12 12
g 1.2 1.2
T 104 10.4
g 86 9.5
2 88 8.8
& g
T2 7.2
5.4 5.4
B& 5&
43 43
4 4
32 3.2
2.4 2.4
1.6 1.8
0.8 0.8
(=] (=] o f=1 [=1 =] =1 Q Q f=1 Q f=1 f=] Q [ =] (=] (=] =] [= o o [ =] (=]
«) = wn (=] — ™ « - w0y (=} — ™ ()] - e ] o — o™ ™ - wy o —
= = - [} [} 2] [ [ [a] ] ] & ] ] ] i - - - - - o ]
Time

Fig. 101 Temperature from the different sensor of the camera. Red is external temperature, brown is internal camera
temperature, green is weather box internal temperature, and cyan is the dew point temperature.
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Fig. 102 Wind speed plot

The wind speed raw data can be offset by some figure, because the electronic has a small offset when the
wind speed is zero. Also, the measurement can be corrected from some drift induced by temperature
changes inside the weather box. The formula used is:

Wind_speed= (Raw_wind_speed - (InternalBoxTemperature - 20.0)*Correction_factor) - Offset

Wind direction (%) 0°=North,180°=South
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.
340 . 340
320 320
300 ; 300
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260 280
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240 . o ° * 240
.
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L S0 L 220
T 2007 iy #7 TR L 200
e
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Fig. 103 Wind direction plot
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Atmospheric pressure (mbar)
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Fig. 104 Atmospheric Pressure

The pressure is corrected to the sea-level, because the software knows all the parameters to carry out the
computation.

WARNING: never disconnect/connect the seven-pin connector attached to the camera while the latter is
powered. This can lead to false measurements (i.e., temperature set to +104°C!). To regain proper
measurements, reconnect this cable, and power cycle (OFF/ON) the camera for 30s in order to get proper
measurements.

Avoid to touch with fingers the 7 pins of the connector that drives the digital signal from the module.

5.2 Sensor specifications and operating range

Sensor type Min value Max value Resolution Absolute
Accuracy
Wind speed 0m/s 50 m/s 0.012 m/s +/-3%
Wind direction 0° 360° 0.1° +/- 5%
Pressure 40 kPa 115 kPa 0.073 kPa +/- 1.2 kPa
External relative humidity 0% 100 % 0.03% +/-1%
External temperature -40 °C 100 °C 0.05 °C +/-0.35°C
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6 Camera maintenance

6.1 Sphere cleaning

Sphere cleaning must be achieved on regular basis. Rains can bring dust that is deposited on the sphere
surface; it reduces the optical transmission and image quality.

The acrylic sphere outer and inner surface can be cleaned with water, then with a Kleenex moistened with
washer fluid dedicated for window cleaning. The 8 screws can be removed to detach the sphere from the
rest of the camera. Attention must be paid on these topics:

e The cable bringing power to the heaters should not be pinched during reassembly

e O-rings properly positioned in their grooves

e The distance between the sphere support and the camera body must be at least 0.7mm and constant
around the perimeter.

e 8 screws must be put together with their washer and all tightened the same way.

Incorrect reassembly can cause loss of sealing, allowing rain to enter and de facto guarantees no longer apply.
If you feel confident with dismounting sphere, please do not do it.

6.2 Camera internal desiccant replacement

Inside the camera, a small desiccant bag has been installed. This is molecular sieve that can set the level of
humidity down to zero. Replacement of this bag, may happen once every 3 years. The inside camera relative
humidity can be monitored, if above 60% inside the camera, this latter should be inspected for leaks.

7 Trouble shooting

This section aims at providing hints to solve issues.

7.1 Camera does not deliver images

The USB port driver might be outdated, please update USB port driver. Also change USB port on your PC,
sometime some USB are slightly damaged (ESD) with the course of the time.

If the issue persists, please contact us, the long 20 m USB extender cable might be also damaged, check that
no damage has occurred on this cable (no small animal has started to eat the USB cable for instance, or
lightening has not hit the camera).

This document below will help you to figure out in details the issue and to solve it :

https://www.alcor-system.com/common/allSky/docs/Troubleshot camera not delivering images.pdf

7.2 Camera disconnects when heating is active
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There is a grounding issue with the camera, the PC and the mains’ AC power supply. To fix the issue there are
two options: the camera earth connected (option #1) or the power supply floating option (option #2). Please
proceed as below (select the best scheme for you) and this issue will be resolved. One has to keep in mind
that there is a link from the camera to the PC via USB cable that has shield connected to its GND. Ground
loop can occur, and finding the best grounding scheme can depend on the place, and the way your

installations is earthed. This issue will not arise with camera sold after 01/01/2023 where power supply has
a 2 pin C8 main AC cord where earth pin does not exist.

Option #1
ALL SKY CAMERA
AC to DC PSU converter
24V 2.5A
+24V
Main 's AC
110 or 220V
— L
N
S S GND
EARTH Tie camera to the EARTH
same as Main 's AC one
Fig. 105 System grounding scheme (Option 1)
Option #2
ALL SKY CAMERA
AC to DC PSU converter
24V 2.5A
+24V
Main 's AC
110 or 220V
—/ L
N
S S GND | “— ...
EARTH \
|IJ\<,(:c:rn(:::I here, put the AC to DC converter Hc:amql

Fig. 106 System grounding scheme (Option 2)
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7.3 Dew inside the dome
This may happen after several year of operation, if the internal desiccant is exhausted. Please check the

internal humidity figure. It should be less than 20%, above 60% dew can form easily. To replace the internal
desiccant, please contact us to get the procedure.

8 Product terms of use

The use of this product is solely for monitoring the sky, night and day, entertaining, educational or scientific
purposes.

Use of this product involving people's lives is the responsibility of the user and in no way ALCOR SYSTEM will
be held liable for injuries to persons or property theft as the use of this camera described in this manual.

—--000---

© ALCOR-SYSTEM 76



