« All-Sky » cameras
for sky watching

ALCOR Enlarge your vision to whole universe !

SYSTEM April, 2013
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OMEA : high resolution and
long exposures oriented

* 1.3 to 2 millions pixels
« 100% digital
» Up to 15 frames/sec

Our products

e 0.3 to 0.8 millions pixels
* 100% digital
» Up to 60 frames/sec

TYTEA : video and
fireball detection




Thes/IEA all sky camera




ALCOR SYSTEM'’s All-sky cameras

51‘
\
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w High quality image

w Water tight connector (IP68)

k& No insect trespassing

& Dome heater

& Temperature/humidity sensors




DUAL WORKING MODE

Long exposure mode (45s)

& Clouds distribution

R Sky quality (Light pollution, Moon)

R Z(%l atmosphere (OH glow Northern
ligths

& Slow events: zodiacal light

L, 2012/07/31 00:03:33.082(UTC) 0001 00001 Albigneux - ABB - France

Video mode

& 10 to 60 frames per second
& Fireball, satellites re-entry

k& Fast events

& Real time video surveillance




oftware : long exposure mode

Fichier

RELIABILITY
24h/24 operation

65196 | DO5S1.016 | H17x17
TU 07/10/2012 00:24:20




GPS data

GPS setup

Port COM number :
Latitude :

Longitude :

Altitude :

Number of satellites used :
Mumber of read bytes ;

Write GPS crordinates to image

0K

?
?

?

E ["]Enable GPs
?

Control software...
@

Setup

Images can be p

-] Setup

["|Enable image file transfer to website
Image depasitory web site

Host or IP address 192.168.1.50

Userflogin FTPmain
Password [T L

Remote folder /

Passive mode FTP
Image properties

Jpeqg compression : 100%

Updates
Update interval (sec)

Seconds

Place |._-.g z |
Latiude |45 %32 |15 |" [¥]North
Longitude (¢ |®21 |' |13 | [W]East

Altitude {m) 585
Country France
Imaqe recording
Base folder Change
C:\templallsky_Camera_images),

A new folder is created at noon every
day

AVI file generation

n Enable AVI file creation using ¥VID
codec

Last 3 hours

&0 =

Enable AVI file creation that gathers
o
previous night images

AV file scale (3¢) |75

Frames per sec (fps) |10

Codec setup About
it ffwww. xovid . org/

Sky
Sun altitude for night time () 10.0

Imaae grab control
Minimum interval to apply between exposures (sec) 5
|:| During night minimize pause time between exposures
Change night/day white balance computation mode

Mode
i : Restart camera
Automatic by day automatically when link is
® Automatic by night lost
[]Prevent exposures during day ~ (Sun altitudel 10.0)
Misc,
Enable log file that reports all software activity (LOG )

Real time telescope position (Asdi file created by PRISM
software or other)

Parameters...

[] save image file as FITS and not CPA

Image
Add comment to image (Mone=leave empty box)

{2 en mode tests
Open file folder

Weather station link
Cloud sensor device type

) Naone

() Boltwood CloudSenser I, AAG CloudWatcher or Sentinel Shelyak

() Boltwood CloudSensar I or Sentinel Shelyak
(@) Currdat.Ist file, Lacrosse weather station

Weather station output file to be read on regular basis
Output file path

C:\temp'currdat. Ist

Cancel




Software control panels

Control panel Control panel Control panel (1 5)

Control panel -> Camera readou... Control panel

: T il Display | Recording | ¢ | * ) E
System status | Camera | Zoom | Disg ¢ | * Systemstatus | Camera | Zoom | Digg + | » | | System status | Camera | Z00Mm | Display * |* amera | Soom == Display | Recording | Measurement ||+ |+

. s Astronomy
Camera : CCD prindpal
Camera status Enable exposures ) [[]Enable grid display Sky backaround measurement
Camera readout starting(1 s) Settings = only horizon [ ] RA/DEC [oisplayi g
ending isplay image as magnitude per
Exp. max (5) |15 1.3s ¥ Center (pixels) 540

\Warning, works only if dark image is
remaved, and camera gamma
parameter is set to 100 {f can be

AVT builder
Full night AV enabled !

¥ Center (pixels) [480

Ak K| A

Radius (pixels) 525
Morth position (%) 180 3. |0 =
|:| Reverse East-Wesi

X=60Y=676 R=10 G=16 B=14
H=6.2° Az=355.6°

Zoom factor |3x W

Ephemerids
UT time ¢ 28-Mar-13 22:49:23
Sid. time : 11h32m51s

Automatic exposure time
G_ainfexp. computation method
) 512%512 central area

References

Exposure time ref, () 0.0

Sun Alt, : -39.452° g:lrzf;greﬁsheye Red pixels [Jshon main objects Reference gain (if

Day (10.0 ®) UT: 06:25:41 in 16:23:41 58 &0 61 Display supported) | 200

iMoon alt.: 23.84° 677 10 [+ Auto display Reference pixel signal -
UT set : 06:18:35in 07:29:11 Processings 676 10 Manual display cuts (ADU)

Post processing (darks) [ % Mirrr 675 g High 205 255 255 Reference Magnitude 20.00

Mo dark substraction enabled [ mirror Max gap: 0 RMS: 0.3 Mean.: Low |4 < < per arcsec?

Color image from Bayer array # |4 [
[IRemaove dark frame

[ Hot pixel remaval
Show fixed hot pixels

Green pixels

9 a0 61
677 16
675 16
675 15 15 15

Red Green  Blue

Apply

Lens aperture (ff) 3.0

Hot pixel (ist)
Mo hot pixel correction enabled

Gain setting (jif tunnable Gain)

Luminosity : 100

[] Automatic hot pixels removal "a" factor |p,358170

b" factor |0.004045

Auto. hot pixels
No automatic hot pixel remaval

Constrast: 5

Max gap: -1 RM5: 0.6 Mean.: 16
Blue pixels

Signal (ADU)= a * exp (b * Gain)

FTP status
) Show fixed hot pixels 5g .
Ftp disabled Operating modes / file save Amount of saturated pixels (%) Currently in use
Sl 57 = . 8.6 % Lens aperture (ff} 3.0
: 675 13
CloudSensor /Sentinel Darks frame recording mode | [PXERT

675 12 13 12 Apply

Max gap: 1 RMS: 0.2 Mean.: 13

-
-

| FAEA

Link enabled, no data can be read Do median stack of |7

Disabled




OMEA camera (dome heating control)

-DISCOMMECT - | COM RS5232 port numnber | 3 % @ Connect upon window openning

Parameters (updated 30sg) Plats

+14 0 OC V] Lack X ais plot (-] (ah] (eh ] (120) (24h] (3D ) (1] (1M] (1]
u

Temperature plat settings

Force ¥ scale over this range Min over v [°C) 0.0 Max over v [FC) 30.0
6 1 5 (y [ Smooth plat (5 pts sliding median)
. 0

Hurnidity plat zetting

6 6 [ ] C Forze ' scale over this range Mir over v [ZRH 0.0 Max over v [ZRH 100.0
" [] Srmoath plat (5 pts sliding median)

oo @ aomose @) Tcam=19.9 °C (brut=19.8°C,brutExt=14.0°C)

ronforgins o\,
h b
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Temperature | ZRH I Cantral/setup I Plat web postingl

()
==

[ o)
o

b2
o

/
I

)
=

[
b

)
=)

Temperature (°C)
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External temperature
and humidity probe
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Wersion -= 1.5 29/09/2011 07:57:38 23.43°C MNurnber of points: 86459 (displayed: 2453, interp: 1)




Observatoire S.Charbonnel| - 206°C | llyass

P ’ . " RH=53% | Trés couvert
» :

2.9 km/h

&

"Dubhe

)

ATGIITIE

)
. Merciud

=]
Safurme  Spleg

11457 | 0000000 [ H1803 | ’ -, 18.9°C 49%RH

TL 29/09/2012 15:51:43 | _ : R | Gain=260 | 5.0ms




Auto 1r1s or not ?

s

saturation

Even with100us exposure
time, no auto-iris
(camera has too much

5 ms exposure time
with auto-iris

sensitivity)

-> Auto-iris with daylight sensor :
100% autonomous




Overnight clouds distribution




Sky quality(180°x160°
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Sky quality (180°x180°)
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103 ‘ Dos | H 11x11 ‘ L 38x38 |

TU 14/08/2012 01:45:02 | Gain=550 | 60s




S.Vetfcer

- Gornergrat
observatory /
Swisserland

xtreme climate condition
* Northern hemisphere




High quality mountam skles

Images available for public and schools

o
Jupiter

602 | D03 | H 16x16 | L 85x85 |
TU 8/24/2011 11:54:50 PM

LN

Gain=500 | 50s




3623 | oo | H 16x18 | L77=rT |

TU 27.05.2012 01:15:04

-1.1°C 71%RH

Gain=500 | 50s




541 | D 0.1 | H 16x16 | L 73x73 |

TU 11.05.2012 21:09:38

4.7°C 54%RH

Gain=500 | 50s




Jul 14 DS 210352 #481 21:4:0:515 AZ=0 EL=0

Upper atmosphere
: OH-GLOW

XBKY.2000-10—31T02:24:25.074 . fits

40 | Doo | H 16x16 ‘ L &7xB7 |
U 11712012 11:43:32 PM




PARIS observatory (downtown)

PODET-MET-PARIS | -

=
Alpier

22373 | H | L 187x187

TU 14/01/2012 22:48:49 . i Gain=260 | 20s




Siding Springs, Australie

sky Camera @ sso \ Sat, Sep 29

7.0955 sec. s : - 15:51:02 UTC




Las Campanas, Chili '
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LoveJoy C/2011 W3 comet rise at Las Campanas

CASKETT all sky Camera @ lco b . Thu, Dec 22

Exp. Time = 75.0000sec. ! " . Fra 07:34:20 UTC

Animated GIF




Plane contrails ...

Obs M.Meunier

24778 | DO.0O0.00.0 | HATx1T |

TU 11/08/2012 17:11:23 |

Seine & Marne, France

3

CAretiris

-~

L

27.7°C 29%RH

Gain=260 | 27.0ms




"% Riverland Dingo
| Tf @bs., Australia

Remote telescopes farm

OMEA-1.3M camera




Riverland Dingo Observatory, Moorook.

* Sl

1313 |D1.2 |H15x15 | L 26228 |

TU 4/15/2012 23039 PM | O eI L Gain=800 | 655

Riverland Dingo Obs., Australia




Riverland Dingo Observatary, Mooraok.

10712 |DD.5 |H14><14 |L28x28 |

LT 072412 94512 PM |

e
AT

'Antares

e
+ RigiIKentaurus
AUEME

i
Altair

2

H=
Achernar

TFomalhaut

Riverland Dingo Obs., Australia




Riverland Dingo Observatory, Mooroak. : ; - Markan:

A

= Achernar -

18204 |D12 |H14x14 |L34x34 | : : : el e whe i el v -0.2°C 101%RH [ON]

LT 06123112 5:21:55 AM | R R e T Gain=800 | 655

Riverland Dmgo Obs., Australia




PODET- MET Pic du Midi

5309 | D05 | HZ:22 |

TU 08/08/2012 21:28:48 | e 2 ' T e T e : | Gain=450 | 5

PiC du Midi ObS (School & public images)




Color camera version

Observatoire S. Charbonnel

7377 | D0O40504 | H 18x18 | L 89x89 |

TL 26/09/2012 03:32:55 |

(]
upiter

e
Polaris

L
LIranLs

[11.9°C]lyads

[ RH=01%

Dégagé

[205

Humide

9.7 km/h
180° 3

10.5°C 95%RH [ON]
Gain=800 | 60s




Color camera version

20 | D0O50405 | H16x16 | L 19x19 |

DFx 41AG02.AS [PisesObs] - 37010465 |

TU 16/08/2012 21:29:35

.
-
-

j 3
Antares

¥ Arefurus

[131°c|uyaos

[ RH=54%

Dégagé

[197/r

Humide

0.0 km/h
0*N

9.9°C 59%RH

Gain=850 | 65s




Color image sample

5 s. Pis - E ! ra21s
Terrasse Obs. Pises llya21
y . ; . ; RH=84% | Dégagé

20.5™ | Humide

ditniter
]

8695 (D | H | L i - T
TU 27/01/2011 18:33:35 | ' . Ay Gain=850 | 70s




Fireballs...

Obs M.Meunier

o

Arcturus

o

3222 | DO50T714 | H18x18 | L 140140 \‘\\

TU 27/06/2011 23:17:44 &N Gain=600 | 60s




Fireballs...

Obs M.Meunier

7"F‘3|EHS

0
Jupiter

o
Uranus

Altair

-

: S
-'-F:“s\hsul .\

=

34876 | D000 01 | H 1818 ‘ L73x73 ‘ \\‘

TU 21/110/2011 19:06:03 |

Gain=700 | 60s

France




13.3°C|llya2s

Dégagé

Humide
5.4 kmh

Satellites

Iridium

Cosmo-SkyMed

Sky is crowded of satellites




emasse Obs. Pises

“ 1SS transit

Space Obs — A. Maury

Chinese rocket / satellite
separation

3/01/2012 01:39:14

Time lapse video




Dayhght rainbow captured

Obsanatoire 5. Charbonnel ‘

'|
4.\ ' {3'}




23672 | D050301 | H1ax1a
TL 16/06/2012 23:35:04

Northern
hemisphere
summer

tice

Latitude =

A the same time and date
but at different latitudes,
on June 16th...

Dawn difference

Same exposure as above
Latitude = 49N France




Northern light
capture

Ll
" ' ,' SPRITES
MESOSPHERE

tendrils

STRATOSPHERE
upward

superbolt
BLUE JETS \ conventional

cloud-to-air
discharge
- A5 ; £
X
_| TROPOSPHERE - £

stratiform region

e Mg bt

negative cloud-to-ground

T |
100 200

Distance, km Adapted Irom Carlos s (AcroVironment) and Tom Nelson (FMA)

IONOSPHERE
ELVES

flash near convective core | posttive cloud-to-ground flash with "spider lightning"

JL. Dauvergne

an potential get
prites, Elves...




The T‘EA all Sky gmera




Long exposure
Image

It works well
also !

v TYTEA camera : lower costs

& Optimized for falling object
detection (video mode)

& Able also to work with long
exposures

s




| e Previewing

Audio
Audio HULL 4 5 |
Tuner I_J 'ﬂ"tJ

-

ift

e [f0 = Tal 50 oit [ =

X007 033 01.150LTL) D000 A Lianae. - 265 - Foosz

Can run with UFOcapture



TYTEA camera video sample

2012/08/04 01:22:44.987(UTC) 0001 00001 filbigneux - A86 - France

* Capture automatically video when something changes/moves (UFOcapture)

e High resolution image, high frame rate (4x more pixels than analog cameras)
 PROGRESSIVE video mode, no interlacing !




Echelle au 45eme p

European network of OMEA cameras




Our cameras throughout
the world

A real world wide network....




Customers who trusted us ....

List of link of users/institutes using our camera, this is real time images

= Riverland Dingo Observatory (Australia) | .
Observatoire de la Cesvrie (France) INAF ‘
Observatoire Albigneux (France)

Gornergrat Observatory (Switzerland) . -
Gay UNIVERSITE
Observatoire des Pises (France) a'ff , L_f.- DE GENEVE

Observatoire du Pic du Midi (France)
= Space obs (Chili) (Chile)

* Observatoire de la Bute aux iévres (France)

Stellarium Gornergrat

List of camera users (somy, because of low intemet bandwidth in these places, direct link to real time images cannot be disclosed)

* Las Campanas Observatory (Chile)
= INAF (italy)

s HAT south (Australia)

* Moscow University

s Observatoire des Makes (Reunion island / CNRS)

= Astronomy & Astrophysics Division (India) g

= Curtin university (Australia) / |
- Curtin University

= Siding Springs (Australia)
s [Telescope_ net (Australia)
* New mexico Skies (USA)
* [nstitute of Astronomy and Astrophysics (Tawan)

= Observatoire de haute Provence (OHP) i'l'eles.(:()pe‘ne‘[’
- R.D.O.

R TITERE RXRXXHEALS  MEXICO i

| | Institute of Astronomy and Astrophysics :
Yo~ Academia Sinica ; S




USA reference customers

& National Institute of Standards and Technology_‘NIST)

National Institute of \[) (B L=l NIST

Mational Institute of

Standards and Technology. Q0 (RS0 SER U5 Dopormen of Commerc

MIST Time Fublications User Facilities ¥  NIST Crganization ¥ Frograms & Projects ' Worle with NIST ¥ Images

v Lowell Ob.

LOWELL

2 New Mexico skies

new. n TS
mexico . " ‘.
skies :




T "
.

ALBIGNEUX (France42) AR 600m

A real time w R g
ALL-SKY ca T

: TR
network is vi A N
only few clicks




The E.A All Sky Camera




EUDA
camera

:_..
. ’\
>
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» 8 millions pixels

* Long exposure

* Professional range
product




100% scale
crop




EUDA camera : extreme resolution

"100% crop extracted f_rbm pfevious 'ifna_ge '

Comets can be discovered...




EUDA all-sky camera




EUDA camera

8 millions pixel product
w 16 bits data output

x Automatic dome heater (based on externa ‘and current
weather) '

w FITS and auto time lapse builder

& 20 m USB 2.0 reliable link

v Customized filter (IR cut or Johnson filters
k& Thermalized and cooled sensor

& Currently in production

& Pre-orders can be placed







