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A long time ago in a galaxy far, far away....

...ve vesnici 13 km od Brna se psal rok 2008...
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BATTLING THE NOISE

A lot of other astro stuff here: http://crcs.cz/astro



® Caused by digital chip
e Random noise

T

® Caused by surrounding envir
e Plane, satellite, movement...
e Air turbulences...

©® Cause by post-processing
e JPEG artefacts... |

® Read more at https://en.wikipedia.org

hiis
i

e observatory




Suppress the noise

Prevent noise to be captured
e Lower ISO
e Cooling of the chip
e Clear optics
Remove the noise after capture in post-processing
e Median of pixels, outlier elimination...
e Compensate for noise (flat, dark frames)
Increase signal to noise ratio

e Increase the visibility of a target object so noise become
less visible

e Average or add N multiple frames
e signal to noise improves with square root of N
e Make black&white, change resolution...



Definitely not exhaustive, but ...

LET’S START WITH TOOLS!



S e e .2 GalaxjeM31.v-Andromeds . v e o i, Wi PetrSyenda, astrolightics



Predpripravené baliky pro zpracovani

Sada navodu, software, data...
Jupiter (video, Registax)

o
Meésic (video, Registax)

o

Star trails (snimky, StarTrails/StarStax)

MuUzeme také pofidit video uvnitf
e (Canon) EOS Camera Movie Record

e (Nikon) DCamCapture

Nebo vétsi mnozstvi jednotlivych snimkl z jednoho mista


http://crcs.cz/astro
http://www.fi.muni.cz/~xsvenda/astro/jupiter.zip
http://www.fi.muni.cz/~xsvenda/astro/moon.zip
http://www.fi.muni.cz/~xsvenda/astro/trails.zip
http://sourceforge.net/projects/eos-movrec/
http://www.bernd-peretzke.de/index.php/dcamcapture-en

POHYB HVEZD



Startrails, meteory - postup

Pod oblohou (jedna noc)

1. Umisténi na klasicky stativ (tripod)

2. Sirokouhla objektiv (10-20mm), kompozice

3. Primérené ostreni na hvézdy a dominantu

4. Pofizeni jednotlivych expozic (cca 30 sekund, fadové stovky)
e [1S0400-800 dle oblohy a svetelnosti objektivu

U pocitace
5. Manualni oprava rusSivych snimku (letadla, satelity) klonovacim
razitkem

6. Slozeni do jediného snimku (maximalni pixel, StarTrails/StarStaXx)
7. Volitelné time-lapse video
Reference

e Jak fotografovat pohyb hvézd, Petr Svenda, Zoner Blog


http://www.milujemefotografii.cz/jak-fotografovat-pohyb-hvezd
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Mozny vysledek vecerniho foceni...

Petr Svenda, http://astrolight.cz, Vranov 30.9.2013



PLANETARNI FOTOGRAFIE



Planetarni fotografie
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Planetarni fotografie - postup

Pod oblohou (1-2 hodiny)
1. Umisteni na klasicky stativ nebo lepe paraktickou montaz
2. Typicky pouzito delSi ohnisko objektivu (> 500-3000mm)
3. Velmi precizni ostfeni (zivy nahled vyhodou)
4. Pofizeni videa (2 minuty) nebo jednotlivych expozic (stovky)
e expozice ne delSi nez 1/100 sekundy (turbulence atmosféry)
e [SO volit co nejmensi tak, aby byl objekt dostatecné jasny
U pocitace
5. Automaticka registrace mikro-posunu (Registax)
6. Automaticky vybér nejlepSich snimkl (Registax)
7. SloZeni vybranych snimku (stovky) do jediného snimku (prameér)
8. Doostreni (wavelet transformace)
Reference

e Jak fotografovat Mé&sic Il a Ill, Petr Svenda, Zoner Blog,


http://www.milujemefotografii.cz/jak-fotografovat-mesic-ii
http://www.milujemefotografii.cz/jak-fotografovat-mesic-iii

Canon 500D, 1S0O200, 1/200s, Canon IEF 70-200@200 f/4







jediny snimek 900 snimku
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Petr Svenda 2009, http://www.astrolight.cz




900 x 1/80 sec

~* AN
* 5

4x zoom

N

Petr Svenda, http://astrolight.cz
Saturn 30.6.2012 gy orion 120/1000mm, stack 900 frames




1080 x 1/125 sec




Petr Svenda 2009, http://www.astrolight.cz




:[www.astrolight.cz

Petr Svenda 2009, http




Petr Svenda 2008, http:/[www.astrolight.cz




Jupiter

Ganymede

Europa
2x enlarged

lo

. Petr Svenda, http://astrolight.cz
Jupiter 28.12.2012 SW Orion 120/1000mm, 2.5xBarlow, stack 1080 frames



HLUBOKY VESMIR



Deepsky (galaxie, mlhovin y).-p .O-Sm o

Pod oblohou (az nékolik noci)

1.
2.
3.

4.

Ustaveni paralakticke montaze

Nalezeni a zaostreni na cilovy objekt AR e
Pofizeni jednotlivych expozic (1-4 mlnuty, radove stovky)
Pofizeni temnych snimku (Sum, vadné pixely snimace)

U pocitace

S.

Odstranéni poSkozenych snimku (letadla, satelity, mraky, posun)

6. Kalibrace expozic s vyuzitim temnych snimkua (DSS, Iris)
7.
8. Secteni snimku (soucet fotonu pro kazdy pixel pres vSechny

Registrace hvézd (kompenzace nedokonalého sledovani)

expozice)

Dodatecné upravy v Photoshopu (zvySeni kontrastu, korekce
hveézd, zvyraznéni tmavych partii...)

Reference


http://www.saratogaskies.com/articles/cookbook/index.html

Porizeni jednotlivych expozic

Light frame -

- Dark horse observatorngee

Dark frame

......

"~ Flat



Secteni snimku



Dodateé.né upravy
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Petr Svenda, fhrtp:ffiownv.astrolight.cz, 08-09/2009

Galaxy M33 in Triangulum - hydrogen alpha enhanced Equinax SOEDP 500mm

Canen 400D (@ 1SO1600, 776min RGB



DeepSkyStacker.free.fr (DSS)

(DSS tutorial)

DeepSkyStacker 3.3.2

Open lights, darks...
C h e C k al I RZ:T::U“;':""" ftackino C:\Sky\leuropen\Cyanus 2013.08.07 50'IMG_6411.CR2

dark files...
flat files...

Register

Open a File List.

Save the File List..,
S taC k Clear List

Checkall
Check above a threshold...
Uncheck all

Register checked pictures...
Compute offsets...

Stack checked pictures. ..
Batch stacking.

Processing
Open picture file...
Copy current picture to dipboard 2
Light Frames:43 Dark Frames: 31 - FlatFrames:0 - DarkFlatFrames: 0 - Offset/Bias Frames: 0
Create a Star Mask...
Save picture to file... File Type
IMG_6411.Cl Light

Opticas a \ 201 IMG_6412.C Light
al 2013.08.0... IMG 3 Light

IMG_6414.CR2 Light
IMG_6415.CR2 Light
IMG_6416.CR2 Light

IMG_6417. Light

Settings...
Raw/FITS DDP Setti
Load.

Save...

Recommend MG 8. Light

MG Light
IMG_6420.CR2 Light

nonooo0o

About DeepSkyStacker...

1)

DeepSkyStacker's Help. ..



http://flintstonestargazing.com/2009/06/26/my-quick-deepskystacker-tutorial/

P
& DeepSkyStacker 3.3.2

|DI@|—§:§-1‘

Registering and Stacking

Open picture files...
dark files...
flat files...
dark fiat files...
offset/bias files...

Open a File List...
Save the File List...

Clear List

Check all
Check above a threshold...

Uncheck all

Register checked pictures...
Compute offsets...

Stack checked pictures...
Batch stacking...

Processing
Open picture file...
Copy current picture to dipboard
Create a Star Mask...
Save picture to file...

Options
Settings...
Raw/FITS DDP Settings...
Load...
Save...

Recommended...

About DeepSkyStacker...
DeepSkyStacker's Help...

C:\Sky\leuropen‘\Cygnus 2013.08.07 50"\ Autosave fif
1600 1SO - Exposure: 33 mn 53 s (34 frames)

| RGB/K Levels | Luminance ”Saturationl

Darkness

32° {

86.5 |
Midtone

14° f

[ 23.4 |

Highlight

0° I

50.0
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Petr Svenda, http://www.astrolight.cz, 06/2010

IC 1396 nebula in Cepheus Kot 80EDP, s00mm. 0.6 WO Flttener 11

Canon 400D IRmod @ ISO1600, 478min RGB



Galaxies M31. M32 and M0 in A
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Bok g(oﬁu(es in the Rosette nebula

Perr Svenda, futp:ffwiore. 2000/2010
Equinox SOEDP 500m0m, 0.8¢ WO Hartener 111
Canton 4000 (@ 1501600, 444min RGB
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Zakladni prvky postupného zlepseni

DelSi cas kumulované expozice

e vetSi mnozstvi dilCich expozic

e sekundy— desitky hodin
Paralakticka montaz

e kompenzace pohybu hvezd

e moznost delsi dilCi expozice
Lepsi optické vybaveni

e vetsi svetelnost objektivu, kresba
Lepsi snimaci zarizeni

e odstraneni UV/IR-cut filtru

e mensi Sum snimace (lepSi snimac, nizsi teplota)
LepsSi zpracovani (zkusenost)



Prelety ISS

ISS - Visible Passes

arch penod start: 23 November 2015 00:00
arch period end: 03 December 2015 00:00
Orbit: 397 ¥ 405 km, 51.6° (Epoch: 23 November)

Passes to include: ® visible only _ all

Click on the date to get a star chart and other pass details.

Brightness Start Highest point
Date

{maaqg) Time | Alt. | Az. Time | Alt. | Az. Time | Alt. | Az.

23 Nov| -1.8  |04:52:52|30°|SSE|04:52:52|30°|SSE|04:54:47|10° SE
24 Nov| -1.4
25Nov| -0.5

F=800mm

Pass type

visible

F=1600mm



Dekuji za pozornost

Otazky e

| ;1',' £
A4






