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Today’s digital imaging devices
for the amateur astronomer

e \Webcam
» Digital Camera

e Digital SLR
e CCD
o Digital Video Camcorder
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Imaging Targets

Target

Pixel
Resolution

Req'd
Sensitivity

Wide angle, scenic shots (conjunctions, sunsets, evening
colors)

High

Low to
medium

Wide angle night time constellation shots, big comets,
milkyway

High

High

Small angle faint object, deep sky objects, faint comets

Medium

Very high

Entire moon or sun

High

Low

Small feature on moon or sun, planet

Low

Low to
medium
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Imaging Targets an Example

Do | need a 6MPixel camera to image Jupiter ?

Let’s take a look:

Jupiter’s apparent diameter ; 40 arcsec
Assume 8inch scope. Angular resolution : 0.6 arcsec

Assume 3x over sampling yields ; 0.2 arcsec per pixel
How many pixel cover across Jupiter ? 200 pixel

Solution : We don’t need a megapixel camera! (for Jupiter)
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How to get the image onto the
chip ?

s |_ens that comes with the camera
* Prime focus adapter
o Afocal projection adapter
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Digital cameras use afocal projection

Camera

body :
—Jq‘__'j Prime
focus

Eyepiece

"f&:ﬂ Afocal

Camera lens
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Now let’s review the different
Imaging devices and see what
we can do with them
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Webcams
Features:
» _ow price (<$100)
o Good sensitivity.

o Allows averaging lots of images
o No waste of film

o Digital Image proecessing

o Color
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Webcams
Disadvantages :
* Wiring at the telescope
 Power supply, PC, Camera

 Big files
* No long time exposures (cooling!)
o Medium resolution (640 x 480)
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Webcams

Camera / PC features .
 Webcam with CCD chip (vs. CMOS)
o _Laptop with USB Port

« Removable camera lens
IR block filter!

o [lelescope adapter

* Eree processing software
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Webcams

Best Objects:
s Planets
o Sunspots (detail)

» Moon (crater detail)
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Philips Webcam Selection Table

Manufacturer
Type
CCD

Philips | PCA 635 VC ; . 51;’;;32 2| W95,98,NT4

PCA 643 VC : CCD

PCA 646 VC : CCD

PCYC 635K Vesta Fun CMOS ; : : : WINIS,Me

" Sony
PCVC 675K Yesta 1/4"CCD ICXD98 AK }ALL VN +
= 650%494

IC)%I]D';gﬂH pixel } HAC,LINUX

PCVC GBOK Vesta Pro CCD

Sony

PCYC 690K Vesta Scan cCDh ICX098AK

- HNOT HAC

PCYC 720K Toucam XS CMOS : : : : ALL WIN

PCYC 730K Toucam Fun CMOS ; i : : ¥ ALL WIN +
LL VfIN +

2 Sony
PCVC 740K Toucam Pro 14"CCD ICX098B0 ﬁﬁl!l.]ii:lﬂ-i E HAC, LINUX

?S5ony same as ALL WIN-
IcxoesBa | PO |79 0 NOT HAC

PCVC 750K | Toucam Pro 3D CCD

|
} - 5625 6um
|

http://homepage.ntiworld.com/moelyned/web-cameras.htm
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Digital imaging equipment

Best choice for planetary webecam imaging: Philips TTeUCam 740k
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Digital imaging equipment

gt .-_.. Lk
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Image processing (Registax)

egistax Freeware Yersion =]
LoadProject | SaveProject & Help

Select input
I_ Save to subdir

Registax V 1.1 beta

Free softEre for ahgnmenb‘stackingfprocessing of images
l

[El Load Datkframa STACK PRACESS

i Load Flatfield *&, B ‘ ‘,“‘ 5 (j“ :

?\‘*'..

Released Srd Algust 2002 (programmmg by Cor Berrevoets}l

¥ Colour pracessing

hittp://aberrator.astronomy.net/registaxi
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Image processing (Registax)

STEP 2:STACKING
During ing all
' A
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Image processing (Registax)

STEP3:
FROCESSING
| | |[||1 AN |—-||—-t

“hnigue s on Iy the
wer half of the
1] |rr| ade was

;.ﬁfif,at' I

L /f...r"t-"
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Image processing (Registax)

Stacking| ofi video iImages and wavelet processing ofi sumi image
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\ AN
Feb. 11. 2003 Mar. 16. 2003
8 Newton 15, 3ix Barlow, ToUCam + IR, 1/100 sec

. 27 Images averaged withr Registax  6limages averaged with: Registax
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Gassendi Vallis Schroteri

A

Mar. 15. 2003, 8“ Newton {5, 3'x Barlow, ToUCam + IR, 1/100sec
5 Images averaged withi Registax 6 Images averaged with Registax
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Feb. 11. 2003 , 8“ Newton 15, 3'x Barlow, TeUCam + IR, 1/100 sec
6 IMages average with Registax
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Feb. 11. 2003 . 8“ Newton f5, 3 x Barlow, ToUCam + IR, 1/100 sec

6 Images average with Registax
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Sunspot July 29. 2002 (by m.Kiehl, WFS)
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Sunspot July 30. 2002 (by Mm.Kiehl, WFS)

i A

Sonnhe 30.07.02 10:230 UT, 4" {18, ToLlCam 1/2500 sec
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Sunspot Aug. 20. 2002 oy M.Kiehl, WFS)

g VTN

i -l'- ) 2 '.?.:' v’? ;.
Sonne 20.08.02 DE8:34UT 4% 1118 TollCam:*
i N _' i

f -

Gert Gottschalk, Ron Bissinger,
Sibylle Fréhlich (WES)




Sunspot Aug. 23. 2002 (oy M.Kiehl, WFS)

ERY 7
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Single AVI video frame (left)

And processed images (below)

Mars, 2003 Aug. 23, 6:40UT, 11" 14.75, Mars, 2003 Sept 5, 6:18UT, 11" f4.75,
5x barlow, ToUCam 740k, 400Exp., ox barlow, ToUCam 740k, 400Exp.,
Gert Gottschalk Gert Gottschalk
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Jupiter

01:07 UT 01:11 UT 01:26 UT
10. Februar 2003

8“ Newton 5, 3\ x Barlew, TeUCam + IR, 1/50/sec ,
12 images averaged with Giotito
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Jupiter 12. Feb. 2003

Europa
00:58 UT und 01:27 UT
8“ Newton 5, 3 x Barlow, TeUCam + IR, 1/33/sec
ca.25 Images processed with Registax
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Jupiter am 27. Feb. 2003

00:04 UT:
8“ Newton 5, 3 x Barlow, TeUCam + IR, 1/33 sec
ca.25 Images processed with Registax
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Jupiter am 2. Mar. 2003

Jupiter, 2003 Mar. 2, 5:11UT, 11728,
ToUCam+IR, Gert Gottschalk

~20 Images processed with Registax
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Jupiter 3. Mar. 2003

Jupiter, 2003 Mar. 3, 04:36UT, 11" f24,
ToUCam Webcam, Gert Gottschalk

~20 Images processed with Registax
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Jupiter 4. Mar. 2003

Europa

Jupiter mit Europa, lo undlo Schatten

4 Marz 2003, 23:54 UT

8" f5 Newton, 3x Barlow, TolUCam + IR, 1/33 sec
Sibylle Frohlich

31 images processed with Registax
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Jupiter 15. Marr.

15.03.2003, 2247 UT

Jupiter und Europa, 15.03.2003, 22:36 UT
8" f5 Newton, 3x Barlow, ToUCam 1/33sec
Sibylle Frohlich

47 Images processed with Regjistax
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Jupiter Mar. 22. 2003

Jupiter und Europa am 22. Marz 2003

2321 uT 2327 UT 23:30UT

8" Newton f5, 3 x Barlow, ToUCam + IR, 1/33sec, Sibylle Frohlich

23, 87,49 Images averaged with Registax

22.03.03 22:116 UT
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Saturn

(- (-

Saturn, 18.03.2003, 21: 24 UT Saturn, 22. Marz 2003, 20:1 4 UT
8" Newton f5, 3 x Barlow ToeUCam, 1/25 sec 8" Newton f5, 3 x Barlow, ToUCam + IR
Sibylle Frohlich 1/25 sec, Sibylle Frohlich

ToUCam 1/25 sec
18, Feb. 2003, 21:24U1 22. Fehb. 2003;, 20:14UT
27 Images processed with Registax 22 images processed with Registax
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Registax Demo
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Digital Cameras
Features:
 Good sensitivity
e High resolution (M-Pixel)

o Immediate feedback

o No waste of film

o Digital Image processing
o Color
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Digital Cameras

Disadvantages:

e Price for advanced models with
high resolution and manual
features

 No long time exposures (less
than 30sec.)
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Digital Cameras

Preferred camera features :

 Manual function control (exposure, f-
stop, focus, white balance)

Remote shutter release (IR, cable)
Matching eyepieces

Threaded ring to connect adapters
A variety of adapter rings
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Digital Cameras

Best objects

e Moon (+ eclipses)

e Sun, (+ eclipses)

e Planets / Moon conjunctions
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Nikon Coolpix 950

Specifications:

* 1600 x 1200 pixel resolution

e 2,11 megapixel total

e 3 x optical zoom (1,25 x-2,5x) 7 —21 mm
e f-stop 1:2,6 - 1:4

e Shutter 8 sec — 1/500sec (manual)

e Shutter or aperture manual, focus manual
 Manual flash disable
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Nikon Coolpix 950
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Nikon Coolpix 950

|
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Canon Powershot G1

Specifications :

» 2048 x 1536 pixel resolution
« 3.34 megapixel total
e 3 X optical zoom 7 - 21 mm (34 — 102 mm)

e f-stop 1:2-1:8

e Shutter 8 sec — 1/1000sec (manual)

e Shutter / aperture / focus manual control
 Manual flash disable

Gert Gottschalk, Ron Bissinger,
Sibylle Frohlich (WFS)




Canon Powershot G1
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Canon Powershot G1
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Canon Powershot G1
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Canon Powershot G1
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The Winter Moon with Nikon Coolpix

At-8°C (1N =17,6 °F

11. February 2003 , 22:07
Nikon CoolPix

1/125 sec , 14,8
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Nikon Coolpix 950 :
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Nikon Coolpix 950 : Moon 17. May 2002




Canon Powershot G1 : Moon 24. Oct.01
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Canon Powershot G1 : Moon 22. May 02
BRI

\
:‘\ " e -
M L AT

Moon, 2002 May 22, 2:25UT, 13" f4, 6mm LV, 3 x Barlow, Canon G1, Gert Gottschalk
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Canon Powershot G1 : Moon 22

Moon, 2002 May 22, 2:25UT, 13" f4, 6mm LV, 3 x Barlow, Canon G1, Gert Gottschalk
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Nikon Coolpix 950 : Sun July 29. 2002
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ion Coolpix 950 : Sun July 28

Sonne, 28.7.2002 15:49 UT
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Nikon Coolpix 950 : Sun July 29. 2002
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Nikon Coolpix 950 : Sun Aug. 18. 2002
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Canon Powershot G1 : Sun

Sun,; 2002 July 27; 18:14UT, 80mm & APO, 18mm LV, Canon G1, Gert Gottschalk
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Nikon Coolpix 950 : Planets May 16. 2002

Moon, Saturn, Jupiter
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Nikon Coolpix 950 : Planets June 4. 2002

Jupiter, Saturn
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Nikon Coolpix 950 : Planets Dec. 2. 2002

Moon, Venus, Mars
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Digital SLR Cameras
Features:
e Good to high sensitivity
 \/ery high resolution (M-Pixel)

e No fixed camera lens
o Many adv. features
e Color
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Digital SLR Cameras

Disadvantages:

e Price for advanced models with
high resolution and manual
features
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Digital SLR Cameras

Preferred camera features :

 Manual function control (exposure, f-
stop, focus, white balance)

 Noise reduction (dark field, digital
processing in camera)

« Remote shutter release (IR, cable)
e A variety of adapter rings
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Digital SLR Cameras

Best objects

e Moon (+ eclipses)

e Sun, (+ eclipses)

e Planets / Moon conjunctions
e Deep Sky with some models
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Canon 10D
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CCD Cameras
Features:
* \Very high sensitivity
e Medium to high resolution

e No fixed camera lens
o Image like the Pros!
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CCD Cameras

Disadvantages:
e Price very high
o« Can’t be used for anything else
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CCD Cameras

Best objects
 Deep Sky faint objects

 Medium size objects for mid range
priced cameras

e Large objects for Megapixel models
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Starlight MX716

: a o B
NGC2237 (Rosetta Nebula), H-Alpha:32x4min., 13" f4, Starlight MX716, Jan. 2004, Gert Gottschalk
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Starlight MX716 (LRGB)

NGC 1976 (M42), L:30min., RGB :10min .., 13" 14, Starlight MX7186, Dec. 2003, Gert Gottschalk

n ol
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ST10MXE (Kitt Peak)
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Digital Video Camcorders
Features:

o |t’s a movie!

o Medium sensitivity

o Medium resolution
e fixed camera lens

o Many adv. features
e Color
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Digital Video Camcorders

Disadvantages:

e Price for advanced models with
high resolution and manual
features

o High demands on computer
processing
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Digital Video Camcorders

Preferred camera features :

 Manual function control (exposure, f-
stop, focus, white balance)

 Noise reduction (dark field, digital
processing in camera)

« Remote shutter release (IR, cable)
e A variety of adapter rings
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Digital Video Camcorders

Best objects
e Moon (+ eclipses)
e Sun, (+ eclipses)

e Anything that moves (occultations,
transits)
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Panasonic NV-GS3EG
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Panasonic NV-GS3EG
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Panasonic NV-GS3EG
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Adobe Premiere Video Editing

& Adobe Premiare
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Video Demo
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Thank You!
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AG Astrofotografie der Wilhelm Foerster Sternwarte e.V.

http://www.be.schule.de/schulen/wfs/pages/AGAstrofoto/INDEX.HTM
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