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Introduction

o Webcam astrophotography is:
Easy
Inexpensive (kinda)

Fun
Anyone can do it with minimum skill

A great starting point to more
advanced astrophotography




Basic Tools - Telescopes

o Refractors

o Schmidt-Cassegrains
o Newtonians

o Dobsonians

A motorized German equatorial mount is preferred, but an
Alt-Az works too. Tip: Must be able to track in order to keep

the object in the frame.



Basic Tools - Webcams

Webcams are easy to use, inexpensive, easily adapted to most
telescopes. Here are some examples:

Philips ToUcam
Pro 1l (840k)

Philips ToUcam
Pro 111 (840k)

The CCD is a Sony HAD (Hole Accumulation Diode) ICX098BQ chip which is a 4.5mm
diagonal (Type 1/4) interline CCD. The pixel size is 5.6um times 5.6um.



Basic Tools - Computers

Just about any type computer can be used — even that old
Pentium 4 desktop you stuck away in the closet.



Basic Tools - Software

o Proprietary SW that came with the camera

o Free downloadable, purpose built Astronomy software
Registax
K3CCDTools O —
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o Astronomy imaging SW
MaximDL
CCDSoft

o Image processing software |
Adobe Photoshop
Corel Paint Shop Pro




Imaging Technique

o Image Capture

Proprietary SW
TOA130 (5.17)/G-11, polar aligned & tracking

ToUcam Pro 11
1104 frames
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Imaging Technique — Frame Display
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Tools Zoom Windows

d-BOoE-E-4F 2”8 a x|

Help
Open Project

Save Project...

Export
Expart ta drift list, ..

Select Frames L3
Check Frames 3

Uncheck Frames

Frame #0

Calculake Quality

Calculate Difference

Set &s Reference

Beset

> B8 project Properties...

Frames O to 1104 (sequential)

Once the file is selected, each frame
Is displayed in a list sequentially.
The first frame is displayed for

" | reference. Select Planetary Wizard.
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Imaging Technique — Planetary Wizard
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Select Flanstary Wizard working mode
4 | [Mormal made enables manual ssttings of parameters
Semi Auto mode automates several steps and requires
le=s user intervention.
Auta mode can be used for fast preview of stacked result,
It's "one-click" planetary stacking,
For Lunar and Sun pictures use Marmal mode,
 Planetary Wizard Mode
& Momal " Semi Auto  Full Auta
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Imaging Technique - Calculations
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Video Captuie  Sequence Processing |

Frame Qualty | Difference |
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|2:| ‘Select Rough Alignment Area
1 Image 0000 | Lol

Brovse through the frames [by using the Frames List or

4 | |sequence Plaven to find s frame where the obisct [fzature]
iz well captured [needn't to be the best frame)
Specity the size of algrment area (FFTSize). It should cover
cither the obiect completely or some its contiast-rich part
|f you expect large obisct movement acrass the screen,
select a greater size.
Then pou can select a center paint in the frame
by clicking the fieature.

EFTSize: =, &8

i_nﬂack | I Hext I k Eglosa l

_lImage 0024
Image 0025
Image 0026
Image 0027

|Image 0028
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Image 0036

| Selecting the FFT size and calculating
| center points facilitates accurate
| alignment and stacking later on.

Image 0053
Image 0054
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Imaging Technique - Calculations
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Imaging Technique — Reference Frame
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Wi T S-. |Select Reference Frame & Realign
8 Image 0372 68502 30R144 Now the frames are sorted according to quality
8 Image 0652 B3204 - 306E3 ﬁ The top frame in Frames List has the best quality. It was
¥ Image 0854 68132 30720 automatically selected as reference frame.
¥ Image 0722 B8107T 307335 However, there may exist a frame with a little less details, but
& Image 0320 E7895 307756 with better shape.
® Image 0657 67848 -304600 Browse through a few top frames, ta find the best frame for
Image 0851 7817 307008 reference
= Image 0461 E7800  -R04487 Select it and prezs 'Set Reference and Realign’ button.
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Imaging Technique — Pick Best Frames
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Viden Capture  Seguence Pracessing i

Options  Toals
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Zoom Windows Help

B|MOQD|E |
[ Qualiyy [ Diference |
E0543  -300343
E053 233693
ED436 257914
€039 237176
ED3EE  -299146
ED341  -298413
ED337  -2393530
ED303  -298824
ED301 299253
EDZ285 233631
EDZ75 299133
EDIEY  -300130
EOTES 298585
B3 257985
59972 297781
59777 257020
5974E 296510
5971B 298752
59555 299432

‘ Select Reference Frame & Realign
O a1

Mow the frames are sorted according to quality,

B | [The top frame in Frames List has the best quality. It was
automatically selected as reference frame.
However, there may exist a frame with a litle less details, but
with beller shape:
Browse through a feve tap frames, to find the best frame far
reference.
Select it and press 'Set Reference and Realign’ button

?; Set Beference and Realign l
=1 Back = Mext j'L LCloze

59505 298589
59378 299170
G9365 297300
Go202 239207
59186 300016
59154 297388
59111 296977
5O086 297999
58084 297061
58896 238005

Last frame in the
sequence is the worst.

53363 299709 |
63796 -238247 |
58602 293243 |

68556 -295847
68336 -297443
58001 -296083
83167 287430

i Now’s a good time in the processing

| sequence to select and throw out the worst
frames. This could result in spending hours
to days removing the bad frames depending

Select Frames

Check Frames
All Frames

Caleulate Quality
Calculate Difference

Cropped Frames
Mot Centered Frames

Align Frames...
Set Reference

how many frames were captured.
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Imaging Technique — Pick Best Frames
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206283 Mowe the frames are sorted according to quality.
®8 Image 0570 66729 305129 B | Ihe tap frame in Frames List has the best quality. It was
® Image 0587 BEF20  -306513 automatically selected as reference frame.
glmage 0511 BEF09  -304540 However, there may exist a frame with a litle less details, but

Image 0642 BEE34 303448 with better shape.
®8 Image 0772 GEEIZ 205209 Browse through a few top frames, ta find the best frame for

¥ Image 0465 BEESZ  -305EEB reference: . .
® Image 0337 BEE74 305226 Select it and prezs 'Set Reference and Realign’ button.

¥ Image 0468 GBEEE 305360
;7 Set Reference and Realign

B Image 0441 BEESE 304863
=1 Back | B> Mext I J='|_ Close |

.Imagemm EEEAT -30RE03
Frame #437

Select Reference Frame & Realign

¥ Image 0456 BEESE 304970
¥ Image 0712 66645 303789
# Image 0626 EBE40  -305BE1
¥ Image 0649 66629 304807
¥ Image 0393 6EB21 304348
¥ Image 0681 EBE13  -3D45E1
8 Image 0427 EEE1E 202412
¥ Image 0428 6E593 302054
8 Image 0769 EB593  -305074
[ Image 0510 EEGEE  -304917
#8 Image 0665 BESEE 304162
¥ Image 0613 66553 306547
¥ Image 0055 EB54E  -307003
® Image 0729 BES35 304662
¥ Image 0724 66532 304446
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¥ Image 0302 BES10 304627
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Image 0522 66444 306191
sz 2| FOr illustration purposes, I've selected
W Image 0227 EE441  30R205
W Image 0723 EE429 306720 - - -
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B Image 0398 EB407 303889
M Image 0272 BE406 305212
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B Image 0321 BE36E  -30B332
B Image 0770 66363 306088 - - - -
gz 2 = | are not included in the aligning and
W Image 0723 66357 305404
W Image 0399 66333 302058
B Image 0479 EB335  -305002

a—oe = wnd | Stacking process.
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Imaging Technique — Pick Best Frames
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Frame | Qualiy | Difference <] r
CResul ‘ m || setect Best Frames
W Image 0437 3606 308155 sl
¥ Irmage 0372 Ga502 305144 —Y Select bes! frames. You can do i manuall by unchecking
B8 Image 0652 68204 -30B83T | B | |worse frames or automaticall by using quaiity arapk or
=:mage ggg; gg]l 312 gg;ggé by selecting the best M frames.
mage k
Elmage 0320 67835  -307756 \After pressing Mest buttan the fine alignment will be
Image 0857 7849 304600 caloulated
E:WDE gigl g;gag ggzgg? ~Automatic Best Frames Selection
mage B
¥ Image (469 57783 304974 WU =
8 Image 0300 ETTAT 305406 @ Bestd o] |
M Image 0556 §7731 305855
=Image 0653 E7639  -304372
Image 0771 67683 306243 o
8 Image 0384 £7660 306741 ke I £ Hed I | Clos= |
M Image 0480 E7675  -305747
¥ Image 0334 E7EEE 304982
B Image 0650 E7578 306213
M Image 0707 E7565 305297
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B Image 0574 67548 306202
¥ Image 0572 67540 306221
8 Image 0643 67478 304425
¥ Image 0373 7380 305133
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8 Image 0721 7329 305579
B Image 0453 §7313 305440
¥ Image 0673 67313 -304668
¥ Image 0533 67303 -3060EE S e I e Cte d
B Image 0762 67292 -306589 -
[ Image 0051 7286 307197
B Image 0371 67259 -30606S erence Graph k|
B Image 0715 7250 306451
¥ Image 0431 67213 305313
B8 Image 0481 67205  -305984
¥ Image 0708 7201 305497
Bineeo2 % oo € program can seiec e
M Image 0352 67192 306434
B Image (1385 67191 306109 -
M Image 06522 67140 -304340 7
e sis o est Trames 10r you It you aon
B Image 0467 67112 -305501
¥ Image 0367 7092 305876
¥ Imags 0680 67086 -304633
Winecos s o want to selecC em manually.
¥ Image (727 7062 306101
8 Image 0410 66988  -306155
¥ Image 0301 EB977 305276
B Image 0765 BESE7 305705
B Image 0432 EB963 306795
E:m:gz gg;g gggi? 'gggggg [Q==969% |p=<=100% |Framestostack: 100
M Image 0558 BE923 304460
8 Image 0429 BB928 304226
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Imaging Technique — Fine Alignment
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Viden Capture Seguence Processing i

anetary Wize =100 x|

Frame [ Quiality | Difference~]| _‘ >
[ 1Result | ’— \Fi i
W Image 0437 G606 0 _7 Y NG
B Image 0372 ga50z - 15436 | In this step the final fine alignment will be made.
8 Image 1552 3204 15383 ﬁ 'ou can choose ZX mode for even better result,
8 Imags 0654 69132 15557
M Image 0722 9101 15944 To do that, presss Fine Afgement’ bution
glmage 1320 6789 18593
Image 0657 67848 15561
B Image 0851 67817 14587
B Image 0461 67800 14704
almage 0453 67789 15000
Irmage 0380 7747 15414
Bl (o 0556 E7731 16340 W 12
glmage 0653 G7699 15158
Image 0771 G7653 16698 k =
8 Irmage 0364 G7650 14826 e || e d T
M8 Irage 0488 7675 14692
A Irmage 0354 G766 15398
WA Irmage (650 67578 15240
8 Irnage 0707 G765 16044
M8 Irnage 0743 67562 15541
= 67548 16341
8 Irnaoe (672 67540 15622
8 Irmage 0643 67478 15230
M Irmage 0373 6730 15343
A Irmage 0536 f738 15293
M Irmage 0721 67320 16455
8 Irnage 0453 G733 15107
A Irnage 0673 67713 15997
A Irmage 0533 67303 143%
8 Irnage 0762 7292 16109
8 Irnage 0051 67206 15731
WA Irnage 0371 67250 15164
M Irmage 0715 67250 16271
A Irnage 0431 67213 14461
8 Irnage 0481 67205 15462
¥ Irnage 0708 67201 16581 . . .
8 Image (062 67195 15621 ’
Wnoer e ere were aoing a rine alignmen
8 Image (1365 6713 14872
glmage 1522 67140 15879
Image 0705 67115 15461
S of our selected frames. If you
8 Image 0367 67092 15493
glmage 0880 7086 15742 .
Image 0335 67077 15686
R wish you can select the 2X box to
8 Irnage 0410 EB3EE 14767
M8 Irmage 0801 EB377 15764 ‘ g : . . .
B ey | | double the size of the final image
glmage 0492 EEEZ 14375 z g -
Image 0040 G3E2 15948 T S e
” Image 1328 e 15429 Q»=96.9% |D<=100% |Frames ko stack: 100
WA Irmage (653 66329 15963
8 Irnage 0423 B3R 14754
8 Irmage (064 66324 16243
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Imaging Technique — Stacking Frames

= =]
| = 0 = | |
|[Ewd % @l & -t %0 U4 R0 -TO@-@- 8% M| |2 QHEmM
Viden Capture Seguence Processing i
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Frame I Quiality I Difference & || E

CResul 8. |Select Result Rectangle & Stack
¥ Image 0437 EEQE O
B Image 0372 ga50z - 15436 | Select result rectangle. It deteminates how the result will look.
8 Image 1552 3204 15383 $ It can be larger or smaller than rectangle used in previous
¥ Image B34 B8132 19957 steps.
® Image 0722 E3101 15344 Lze 'Select iesult rectangle’ or Select fived sized result
¥ Image 0320 EF895 16539 rectangle’ tool buttons for this purpose.
¥ Image 0657 E7848 15551 ‘;’Iou ©an m;ximize the result rectangle by pressing

Image 0651 E7817 14587 Maimize’ button
gh"agg 04E1 E700 14704 fter selection of result area. press the 'Stack Frames' button,
¥ Image 0453 E7789 15000
B Image 0380 E7F747 15414 l . S I
=Image 0656 E7731 16340 # Stack Frames =k e

Image 0653 EFE33 15158
B Image 0771 67683 16898 f P
¥ Image 0354 E7EB0 14825 =0 Back g et M| Cloee
B Image 0483 E7E7S 14892
¥ Image 0334 E7EGE 15388
¥ Image D550 E7E76 15240
¥ Image 0707 E7EGG 16094
M Image 0748 E7EGZ 18541
¥ Image D574 E7548 16341
¥ Image DE72 E7540 15622
¥ Image 0543 E7476 15230
M Image 0373 E7380 15349
¥ Image 0536 E7328 15293
M Image 0721 67326 16455
B Image 0459 67313 15107
M Image 0673 67313 19997
¥ Image 0539 67303 143%
¥ Image 0762 67292 16109
8 Irmage 0051 E7286 15731
¥ Irmage 0371 67259 15184
¥ Image 0715 67250 16271
¥ Image 0431 E7213 14461 |
B Irmage 0461 67205 15462 |
¥ Imags 0708 E7201 16581 |
¥ Image 0062 57135 19621 |
¥ Image 0352 E7192 17470 |
Winstis 13z € rectangie drawn aroun
¥ Image D622 E7140 19879 |
¥ Image 0706 E7115 15461 | - - -
¥ Image 0457 EF112 14570 |
inersr oo Tom aturn Is e origina
¥ Image 0520 E7086 15792 |
W Image 0335 E7077 15685 | . N
B Image 0727 E7052 16963 |
inocnen e o rectangie. Ou Can leave It as IS
¥ Image 050 BES77 15764 | : 3 :
¥ Image 0765 EB9E7 16359 M| F i v - -
et or you can select Maximize to
=:m:g: gg;g gggg; Eigg |[g>=9.9% |p <= 100% _[Frames to stack: 100 y
¥ Image DE52 EE323 15869 |

B Image 0429 ER328 14754
B8 Image 0064 BR324 WEEAB_IL]
n T

Include the entire frame.
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Imaging Technique — Final Result

A _ LIS
=R piure  Sequence Processing  Options  Tools Zoom  Mindows Help
Gl & @@ -t 2o 0¢Bd - BRm-m-0 e |2 q6Es|
Viden Capture Seguence Processing i
EE|EMOQD|= e

Frame I Quiality I Difference & ‘
Rl Final Result
¥ Image 0437 EEQE O 9"
88 Imags 0372 63502 15438 o s wplet
M im=ge 0652 Le2ls, A9 m “ou can do final adjustments with Histogram ssttings and
mage 0554 8132 15957 YU Can save lesultllo EMP. PNG, TIF, ﬂPG or FITgF\Ie
¥ Image 0722 E101 15944 - U .
¥ Image 0320 E789 16993
¥ Image 0657 E7048 19991
B Image 0551 E7817 14587

EFE00 14704
EF789 15000
EF747 15414
EF731 16340
EFE39 15158
EFEG3  1EE3E
EFEBO0 14826
BFE7S 1492
BPEGE 15388
B7E7E 15240
E7EEE 16094
B7EE2 15541
B7E48  1E341
E7E40  1BE22
E7478 18230

v =1 Back Iz hext j-'L Close

Channel: |2/ -
hin 0o 3
E7380 15349 M 25500 %
E7328 15293

67328 16455 ¥ UseHistogram 4| !
67313 15107 A %
67313 15997 ;}’updalg | Gamma: 1.00 ﬂ,
67303 14396

67232 16109
67286 15731
67253 15184 Qua
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Here’s the final result.
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Imaging Technique - Adjustments
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You can do final adjustments with Histogram settings and
you can save resulk to BMP, PNG, TIF, JPG or FIT file.
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You can make some adjustments
using the histogram controls.
Here we’ve increased sharpness
and adjusted color balance.

G ==96.0% D<= 100%

Frames ko stack: 100

[Sel: 1; Check: 100; Tat: 1104

[12799 MB Free 840 x 450

[i58s, 4781

o gobio o




Imaging Technique — Saving the File

i SEI Y
File Device Wideo Capture  Sequence Processing  Options  Tools Zoom  Windows Help
|EwE & @@ 8- ﬂl]".,!gvvﬂl“'iszi;‘f.Qmm‘
Video Capture Sequence Processing i
EE| MOQD|H S—

Final Result

9.

Congratulations! Result is completed.
8

‘r'ou can do final adiustments with Histogram settings and
you can save result to BMP, PNG, TIF, JPG or FIT file.
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You can now save your image by
i Bl selecting File, Save As.
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S — =] If desired you can further improve

<1 Image quality by using an image
processing program like Adobe
Photoshop.
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Imaging Technique — Image Refining
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Imaging Technique — Image Refining

To This!!!






Image Showcase - Mars







Image Showcase - Jupiter




Image Showcase — Other Images

Mizar A/B

L

Uranus




Conclusion ---

o Webcam astrophotography is:

Easy

Inexpensive (kinda)
Fun

Anyone can do it with minimum skill

A great starting point to more
advanced astrophotography




Questions???

“Do you feel lucky punk? Go ahead, make my day.”
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