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2 Introduction 

2.1 Description 
��� ������� 	�

����������
������������ ��
"!$#
��
%!$#&	(')
�����
*	�	�����
���+,	.-*/0��!�� 	�
"!,1324
&56!$�87*� 	�
"!4/0!$����
:9;�8��7�-�<)���>=?/0�@/A
&/0B

CED 5�	��6F�/0!����6GH��
JI?#*�3B�	LK,MN#&	O�������QP���
&56�R56!�	TSH��
US�	.F�	�B��.-���
��V/W
*	��X5YG�56!�	��Z!��[-"	��8���3!\!$#&	]/L56!$�8��
*��� 	��@5
!��
^._�`0a�b&`0c�^�c$d&^feAb&`0a3g3cihkj�l)c$d&^�m"g�n�d*c,o6p�hk`Am&q\g3c4osr6a�j�b&qLg�m*^To8o�t"uNd*gRovo6d&j�b"aRq�w ^ `\o�xf`0a3ayg�m&o6c$z8b*x ^�m"c{g�m"c�^0n�z@`0c�^Tq\g�m
|$}&~��;���:�Y���6|�~����L��|>}��L��|�����~����"�R�R���6��~��"|$���f�6���(����~s|�����~v~��"|$�3�8~����f��~T�6���T�*~T�f�A�&�������.�"~��@�0|$�����\�,�3|$}*���\|$}&~v~��&� ���
�(�v|$�@�0���"�������

��� �0�k� �.�N¡��0�3¢3¢¤£¦¥*§��.�0¨��k©[ª�«@�R¬­�&§W¬.®8�3¨¯¥*§]°v£�±��T�A��®@ª\®8¨��f¥?� ²4¨�³*£8¨*�¤®��8�¤®µ´3¶?��«�§8±y®:²4¨�¬T� �L§0ª\®8¨����*����«@¨�·
¥�®
¢@� «T¸0¬.® ��¡��*�R«@����®µ¥*§µ¹y�T�.�0¨��0¢��&§»º"¼*�3¢3�¤½kºN®¾� �.�N¡��0�3¢��Q¿�«@¨�¬6�R¬T��£¦ÀU¥�£�¡@®8¢�«4±�±y®��¾§T¨J¨N«�§�¡@®.�&§Á¬iÂ&¬T��Ã@ª\®¦�TÄ��3¨Å¥�®
ÆyÇ�È@É\ÇAÊ$Ê È�ÇkË&Ì�ÍOËLÎTÊ È�Ï@ÐNÏ.É\Ç.Î%Ñ?Ò Ó�Ô�Ë0Õ4Ì�Ç�È\ÕRË]Ö�ÌAË0Õ3×�Ê�ÓØÑ*Ì­Ù4×¤Ç8ÕÚÐNÏ�Ù�Ê�Ì�È8Ð�Ç%ÇAÊ{ÕRË[Ù�Ï�Ì�Ô@Ç�ÈAÊ�Ì�È�Ç�Ð>ÌAË�Û*ÇLÌAÎ.Ç�ÜyÝ>Ç�ÎiÞ&ÎTÊ�ß@É\Ç
à�á�â4ã.ä0å�æ&çAæ ã�á{è0é�êRê�åRè8äAë ë\á8ì�æ"è6å�ësí�î¤á6ï�å3ì�æ�ð6ñLã�ð{ä æ�á�ã@ë\á{ä&ésèiò&èTæ�ó@ë\á�à*é ô0õ�ö�÷Aø�ù$ú@ûNü�ø�ý�ú@û*û�÷8þ*ÿ�þRÿ�ù�ý3û���÷���ú@û��Tø�ÿ��*÷��

2.2 ESO and Paranal Observatory 

 
	�

��������������������������

� ����!#"%$&� �(')�*�+� �(,.-/$0����� ��1*����-/$��*��-2����� 34�+����5.��56")� �7$(�8�*�+��$79;:�� <=1�-2�>5�?%@A���>5B�*�&C
?

D�EGF�H>I&J*K>LMJ E�NBF�H%O%K%P+Q8F*RSO%K�T7J Q�U
J E&R/F�H
V)WGK%XZY E&Q+[]\*F*R=K>^%_0J�V`J�H]K>^%_Aa;Q8bGJ E&R/F�H
V�F�H
VBN.Y E�JcE�J�I&J�H�Q�RSOBdeH�a Q+J�V f gih2j]k*l`m�n6o
p(q�r�s*t+r�ucv2wxt�y
r0z|{`} ~�v2w.� qGu`r q�t+�0u`r��`r �2���6t�y
r0s|~(t�q���w>���xv2p�s*�%q�r�~&r�s*q�p(y.v2wxt�y
r7������t�y
r q�wxy
r��xv/~��%y
r q�r|�

� y>v;�2rey]s|~��)r�r�w�p(y
��~&r�w��=� qit�y
r����
s*�;v;t��.� �Zv;t8~A~(v;t+r�~As�w
ux�=� qiv;t8~ip(�;v2�Bs*t+r|����y
r7�/v;qG~(t����%~&r q(�)s*t+� q(�6y]s|~#�)r�r�w
�)���;�;���2���4�B�%�;�;�/�`�%�(�2���& c�+���4�B��  ¡� ��
�.���)�����i¢ £�¤`¥�¦*§G¨A¦`©�ª|«�¬�ª §�¥e§�¥�­&¥�®�¯�°S¤%±`¯�²
¥7³%§�ª&´µ¥�­(¯�ª ¶Z¯�²
¥7·�¸Z¹»º¼·�¥ §(¤.¸4¦*§�©�¥
½Z¾ ¿2¾�À&Á&Â�Ã�¾�Ä�Å>¾�¾�Æ`¾�ÆÈÇÉÀ(Ê;Ë+¾`ÌÍË�Î
¾ÏÀ&¾ ¿2¾�Á(Ë+¾�ÆÉ¿2Â�Á�Ç*Ë�Ê2Â�ÅÑÐ7Ç|À�Â�ÅÑË�Î
¾ÏÒ7Â Ó&Ë�ÎÔÂ Õ�Ö4Î>Ê;¿2¾*×�Ê2ÅØË�Î
¾�Ù�Ë8Ç�Á�Ç�ÚBÇÛÆ`¾�À&¾ Ó&Ë&ÜÝ½�Î
¾
Þ�ß%à&á â(ã)ä*å+Þ â(æcç7ä|àÝß)è�é;ê/ëcé2ìxå�í
á0î|ï`ð à#ä�ì
ëcé2ìBñ|ï|ï|ñ7å�í
áiò=Þ�è�â�ó%ô ñeõ.á å+á âGà�å+á ê2á�à&ö&Þ�÷�á�à#ä*â�áiò=è�ê;êSæcò=è>ì>ö å�é2Þ�ì
ä*ê�ô

ø�ù
ú�û>ú ü�ýeþ(ý+ú�ÿ��/þ�ý�ù
ú�ú ü*ÿ������;ý��*ý	����û
����ý�ù
ú��2û�ý+ú�
��=ú�
����.ú ý+ú�
6þ��)þ(ý+ú��������Zø��	���Aù����(ù
�����! "�2û>ú�þcý�ù
ú# )ú$�%�Bþ
�&
���� þ&ú('`ú�
)�*�%ý+ú��2ú�þ�����ÿ�ú�þ+�2û,��
)-`ú�
�ý.�/���6ÿ�
��('`úiý�ù
ú0��û21$34�&�*
5
�ú�þ�����3�ý	����û,���>ý�ù
ú6�( %þ&ú�
7'8�*ý	����û�9

 
:<;>=$?4@�A:<;>=$?4@�A BB C C DFE*G)E%HIE*JIKML�N�O�G7P8E*Q.R�G7SDFE*G)E%HIE*JIKML�N�O�G7P8E*Q.R�G7S T&U�V�WT&U�V�W X	YIZ6[M\^]�Z�_�\%`!aX	YIZ6[M\^]�Z�_�\%`!a

 



Mini 
All 
Sky 
Cloud 
Observation 
Tool 

Design and Integration of an 
All-Sky Cloud Detection System 

Doc: 
Issue: 
Date: 
Page: 

VLT-XXX-YYY-00000-0000 
1 

27/08/2002 
7 out of 6 

 

3 Purpose of the instrument 

3.1 Purpose 
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3.2 Overview of cloud detection methods 
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3.2.2 Visible detection 
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4 Specifications 
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5 Technical choice 
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5.1 Review of different solutions 
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5.1.1 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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5.2.2 The fisheye lens 
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6 The AudeLA Software 

6.1 Presentation 
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6.2 The two modules 

6.2.1 General organization 
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6.2.2 Automatic acquisition module 
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6.2.3 Animation module 
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6.2.4 UT’s position retriever 
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7 Integration 

7.1 Housing 

7.1.1 Optical adapter 
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8 Location 

8.1.1 Basic criteria 
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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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9.5 Further work 
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10 A view on the images 
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10.2 Planes and contrails 
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10.3 Artificial satellites 
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10.5 Shooting stars 
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10.6 Moon 
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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; 9um 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 AudeLA 

     Version 1.1.2 (July 2002) 

     Platforms Windows, Linux 

     Tcl/TK version used 8.05 
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14.2 Electric scheme of power supply 
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14.3 Electric scheme of protective cap 
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