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2 Introduction

2.1 Description

2.2 ESO and Paranal Observatory
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3 Purpose of the instrument

3.1 Purpose

3.2 Overview of cloud d etection method s

3.2.1 IR detection
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3.2.2

Visible detection
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5 Technical choice

51 Review of different solutions

511 Camera Systems

5.1.1.1 Commercial digital cameras
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5.1.1.2  CCD Astronomy cameras
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5.1.2 Optical components
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5.1.3 Software applications

5.2 Final choice
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5.2.2 The fisheye lens
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Image pattern

simulation: image given by the 1§ Ad-3 focusing on a Kaf401 sensol
.

image 768x512




Doc:
%:Jy Sy Design and I ntegration of an |s$g:
_I(?bcsiervation A”'Sky ClOUd Det8di0n %/Stern E:;g

Mini__~~_

VLT -XXX-YYY -0000G0000
1
27/08/2002
17 out of 16

6

The AudelLA Software
6.1

Presentation

I~ Indes
1

Sauvegarder

Console

Date UT: 20
Hour UT: 19:59:33.9

Julian Day: 2452497333032

sideral Time (hms): 12 34 27270579
HEREERER SUD BREEFERE

Sun position at Paranal:

altitude: 28 232°

Azimuth: 125.35°

HEBEEEEE Moon FREREEEE
Moon position at Paranal:

altitude 49.655°

azimuth 148 .97°

Elongation from Sun: 32.55°

actual Moon phase: 148 .4°
Ilumninated fraction: ~7.406%
HEREERELLLERRE SRS RLES
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¥ =619 |=3583.000000 Camera ;-
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6.2 The two modules
6.2.1 General organization
Start

Test jflﬁght
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v

Pre-processing
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6.2.2 Automatic acquisition module

eau  Feglages fide

Console

# or (Julian Dray) 2452497,333102

# Sun position at Paranal!

# altitude 28,214

# azirnuth 125.33°

# actual moon phase: 148.41°

# illurninated fraction: 7%

# night for sun altitude < -10°

& |# night begins at 2002-08-10T23:03:50 400 UT

L |# or ID = 2452497 461

# night ends at 2002-08-11T10:30:43.200 UT

# or 1D = 2452497938

# RRFFAEAR R AR R R R
# It's now 19:59:40.0 UT ...

# waiting for the night at 23:03:50.4 UT

N |# COUNTDOW N #a# #0304 108 8%

# EREdAd AR AR AR AR Y ;I

*
+
FARANAL

Auto Script Stopped!
o Activity

. =2111000000  Caméra:-
400802 20:01:26 TU Télescope : -
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6.2.3 Animation module
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6.2.4 UT’s position retriever

UT's Spy

Refreives UT's informations
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7 Integration

7.1 Housing

7.1.1 Optical adapter

7.1.2 Design of the box
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7.1.3 Protective cap
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Metallic bow

Fisheye lens

\‘ DC Motor & Reducer

Swiitches Genesis camera
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7.1.4

The suppo rt
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8 Location

8.1.1 Basic criteria

8.1.2 Looking for a site
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MOTE: The posttion of the Sun can vary for some 1mages as they were taken at different moment of the day.
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9 Results
9.1 Preliminary tests
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9.2 Quantitative analysis of the images:

9.2.1 Images without Moon:
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9.2.2 Images with Moon
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9.2.3 Clouds and airglow
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9.2.4 About the dome quality
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9.3

9.4

MASCOT functioning

Integration to the VLT Network
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9.5

Further work
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10 A view on the images

10.1

Clouds
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10.2

Planes and contrails
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10.3

10.4

Artificial satellites

Artificial light pollution, the nearby mine
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10.5

Shooting stars
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10.6 Moon

10.7 Airglow

http://vega.bu.edu/reseach.htm
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10.8

Stars and nebulae




Mini

All

Sky

Cloud
Observation
Tod

Design and Integration of an
All-Sky Cloud Detedion System

Doc:

Issue:
Date:
Page:

VLT -XXX-YYY -000060000
1
27/08/2002
43 out of 42




Mini

All

Sky

Cloud
Observation
Tod

Design and Integration of an
All-Sky Cloud Detedion System

Doc:

Issue:
Date:
Page:

VLT -XXX-YYY -000060000
1
27/08/2002
44 out of 43




Mini

All . .

Sy Design and Integration of an
Clou

Observation All-Sky Cloud Detedion System

Tod

Doc:

Issue:
Date:
Page:

VLT -XXX-YYY -000060000
1
27/08/2002
45out of 44

11 Conclusion
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14 Appendices

14.1 Specifications Table
MASCOT — Mini All Sky Cloud Observation Tool
Camera Genesis 16 (Audine), CCD cooled camera
CCD Type KAF401LE (Antiblooming)
CCD Size 6.91 x 4.6mm = 512 x 768 pixels; Qum square pixels
Optics PELCO 13VA1-3 zoom lens

Focal length / aperture

1.6-3.4mm / f1.4-closed

Field of view 180° @ 1.6mm focal length
Image

Size ~530 pixels round image

Pixel Size ~19 arcmin/pixel

Maximum Exp. Time w. Moon

~15 sec (to avoid blooming)

Maximum Exp. Time wt. Moon

~180 sec (to avoid star trails)

Reading Time ~12 sec in binning 1x1

File Size ~750KB full frame, ~600KB resized
Software AudelLA

Version 1.1.2 (July 2002)

Platforms Windows, Linux

Tcl/TK version used

8.05




Mini

All ) . Doc: VLT -XXX-YYY -000060000
Sky Design and Integration of an  issue 1

Cloud All-Skv Cl dD . Date: 27/08/2002
Obssvain -SKky Cloud Detedion System  p, 49 out of 48

14.2

Electric scheme of power supply
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14.3

Electric scheme of protective cap
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