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Sy and Telescope - June 2003

The article that caught the
wider attention of the
amateur community.




Popular Webcams

Philips VestaPro L ogitech QC 4000

Comprehensive List of Webcams:



http://homepage.ntlworld.com/molyned/web-cameras.htm.

Current Cameras

Philips SPC900NC  ImagingSource Color Camera




Advantages

High Sensitivity of Sony |CX098BQ CCD.
— < 11lux.

Pixel and Chip Size.

— 1/4 inch chip (659 x 494 pixel).
— 5.6x5.6 micron pixels.

L ots of Frames.
— High signal to noise ratio.

Expensive Mounts Unnecessary.




Advantages

Side by side comparison of film and webcam technologies.

800 ASA Film - 1/4 sec ToUcam Pro webcam - 1/25 sec
350 frame stack




The Mogg Adapter

a3



http://www.webcaddy.com.au/astro/adapter.htm

Near IR Blocking Filter

SRiyg gpTICS
NIR BLoEK

B

Near infrared sensitivity of the
CCDs in webcams reduces
Image contrast and affects
color balance. Factory lenses
have IR filters, but removing
the lens requires finding a
suitabl e replacement.




Webcam, Mogg Adapter, and | ﬁi [ter




Barlow Lenses







Early Mars Images

* 3X and 5X barlows
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July 13, 2003 July 26, 2003 Aug. 12, 2003
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Aug. 24, 2003 Sept. 3, 2003 Sept. 7, 2003




Video Capture

prire  Seguence Processing Options: Zoor  Help
i |.0.HH P Em

Video Capture | Sequence Processing | ® K 3CCDTOOI S.
(

e Record at 5 fps.

e Turn compression off.

e Seat the level meter
around 80 to 85%.

e Turn al other
applications off -
especially antivirus.

B127 MB Free 64D x 480 | [52 - 220] |



http://www.pk3.org/Astro/

Video Capture

Record Camera Settings.

— WocCtrl captures camera settings to the clipboard.
( )

— Save settings in NotePad.

o, WeCtrl - V1.5.46 - Ox
Cam I Primary I Secondary I Load / Save I

F"hilips TolUcam Pro Camera; ¥ideo [0x]

Philips TolUcam Pro Camera; ¥ideo [0x]

Add for Dump: | conmment Diump Setting



http://www.burri-web.org/bm98/soft/wcctrl/

Registax

5 Repistax processing AVE: 02530201 PSaturn_05202017_0003, awi

Prisge] has

*Freeware written by Cor
Berrevoets.

«Sorts frames by quality
and performs alignment,
stacking of individual
frames.

» Applies wavelets to the
final image aswell as basic
Image enhancements.




Registax - Wavelets

= H:l;l-lﬂ procesging A Sd_urnjbmlm 70003, awidropped frames

l. ..'I.l. . 3 3 ¥ x| 1 e AAGR D0G Z20E 41




Registax - RGB Shift

= H:l;l-lﬂ procesging A Sd_urnjbmlm 70003, awidropped frames




Registax - Demo

Registax Demo




Techniques for Success

Good Seeing.
—  Clear Sky Clock.

— Best seeing is often just before dawn.

Good Collimation.

—  Collimate often!

Focus, Focus, Focus!

Thermal Equilibrium.

Choose Appropriate Video Capture Lengths.
— Jupiter (~2 min), Mars (~4 min).

Synchronize PC Clock with Atomic Clock.
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http://www.cleardarksky.com/csk/

Collimation

e Collimate on a Star.

e Laser Collimator.

o Artificial Stars - shame to waste good seeing on
collimating.

— Sunlight reflecting off from a
— Mechanical Pin Holes.
— Fiber Optic “Pin Holes".




Focus Aids

D
Hartmann Mask.

High Contrast Planetary Features.
— Cassini Division.
— Jupiter's moons or their shadows (transits).

Focus Software.
— AstroSnap ( )

Electric Focusers (must have).
— JMI Telescopes (



http://www.astrosnap.com
http://www.jimsmobile.com/

Final Processing Technigues

lmage] (
— FFT Editor.
» Removal of pattern noise.

Astra lmage (

— Deconvolution.
e Maximum Entropy - best for planets.

 Lucy-Richardson. Step-by-step
* Van-Cittert.

Neat Image (
— Digital Noise Filtering.
Photoshop, Paint Shop Pro or The Gimp.

— Histogram and Color Balance.
— Unsharp Mask.

Example



http://rsbweb.nih.gov/ij/
http://www.phasespace.com.au/
http://www.neatimage.com/
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L unar Mosaics

 To build a high resolution image of the
Moon with awebcam requires the use of
software that can assemble the small fields of

view that are delivered by a webcam.

» Mosaics can be assembled using iMerge
( )

or AutoStitch



http://jaggedplanet.com
http://www.autostitch.net
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8/12/2003
12890

9/03/2003
6:57 UT

Mars | mages

Mars Opposition 2003

8/17/2003
8:04 UT

9/05/2003
5:59 UT

8/24/2003
708 UT

9/07/2003
6:12 UT

Copyright /2 2003 David Kol




Mars | mages

Changes in the Martian Dust Storms of Oct. 2005

Oct. 26, 2005 Oct. 28, 2005
714 UT 753 UT
CM359.8° CM3419°

David Kolb, Lawrence, KS USA, Meade LXDSS 8 Inch SCT, ToUcam Pro, 5X Powermate




Dec. 19, 2007
15.9"

Jan. 27, 2008
12.6"

Mars | mages

®» »

Mar. 1, 2008 Apr. 5, 2008
9.0" 6.7"




11/5/2009
8.15"

3/10/2012
13.84"

1/31/2010
14.07"

“mdiig

3/13/2012
13.76"

2/17/2010
13.10"

3/25/2012
13.10"

Mars | mages

i P

2/28/2010 3/4/2010 5/30/2012
12.18” 11.69" 6.06”

4/1/2012 4/6/2012 4/22/2012
12.54” 12.17” 10.67”




lo and shadow in
transit - Jan. 10, 2004

Ganymede’ s shadow in
transit - Jul. 29, 2006

Jupiter lmages

|o and shadow in transit with Ganymede
emerging from occultation - Jun. 19, 2005

Europa and shadow in
transit - Aug. 26, 2008




Jupiter Images - with impact scar

Jul. 18, 2009 Jul. 26, 2009

Aug. 2, 2009 Aug. 12, 2009




Jupiter Images
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Aug. 1, 2010 Aug. 22, 2010

Oct. 4, 2010 Nov. 14, 2010




Jupiter lmages

Oct. 25, 2010




Jupiter lmages

Sept 28, 2011 Sept 29, 2011




Jupiter Animations

|
Play 6/19/2005 Video

Play 8/02/2009 Video




Saturn lmages

3X Barlow

- <

Jan. 25, 2005 Dec. 24, 2006




Saturn lmages

5X Barlow

-
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Apr. 5, 2008 Apr. 11, 2009




Saturn lmages

5X Barlow

May 8, 2011 May 20, 2012




Saturn Animation

Saturn Video
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ASTROPHOTOGRAPHY ¢
Imaging the Universe with the ™t San!
amazing, affordable webcam' =

Robert Reeves

Resour ces

uick_am and ' 'nconventional maging
stronomy C-roup

“Introduction to Webcam
Astrophotography” by Robert Reeves

Published by Willmann-Bell, Inc.



http://www.qcuiag.co.uk/
http://www.willbell.com

Resour ces

-
“How to Process Planetary Images’

by Don C. Parker,
Sky & Telescope, Jan. 2007, p. 129

“Planetary Processing with Registax 3”
by Sean Walker,
Sky & Telescope, Dec. 2005, p. 94




“Lunar and Planetary Webcam User’s
Guide”

by Martin Mobberley, Springer, 2006




| The Handhook of nslrnnu@lﬁal
E~
! PIIﬂBESSlNG

 Richard Ber
lames Bume L {2

“The Handbook of Astronomical
|mage Processing”

0 B2 byRicredBery and Emeseuml,
HUDIOBTIIgE10Y ~Settwnrs 7 Willmann-Bell, 2nd ed., 2005




PRAGTICAL nsTnunnu\r HAN Hﬂw

0| HIGH RESOLUTION
B || ASTROPHOTOGRAPHY

“High Resolution Astrophotography”

by Jean Dragesco, Cambridge
University Press, 1995

Covers film techniques and early CCD techniques.




» “Observing and Photographing the
Y | Solar System”
" | by Thomas Dobbins, Don Parker, and
' Charles Reinhart, Willmann-Bell, 1992

Covers film techniques.

( A Practical Guide for
" | the Amateur Astronomer

Dobbins Parker Capen




