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Zpracovani obrazu

m drive se odehravalo v temné komore
napr. metody Davida Malina

m dnes je to zalezitost vypocetni techniky (I PC)
zvyseni kontrastu
,Zostreni”
kalibrace
uprava barev



digitalni snimky
m nutna jednoznacna struktura zaznamu hodnot jednotlivych obrazovych
elementu

m obrazovy element = pixel, nemusi se vzdy jednat o jeden fyzicky
polovodicovy element na CCD chipu, pokud pracujeme v tzv. vazanem
rezimu

m kazdy pixel je jednoznacne popsan trojici Cisel:

poloha sloupce
poloha radku
Ciselna hodnota ,obsahu”

m hodnota pixelu muze byt v ruznych jednotkach, vétSinou se pouziva
tzv. ADU (Analog-to-Digital Units)
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zobrazeni snimku

m existuji bohuzel 2 konvence zobrazeni

1kartezsky system — poloha (0,0) v levéem
spodnim rohu

~1video systém — poloha (0,0) v levém
hornim rohu




pomer stran

m snimku o, = Sirka/vyska

m pixelu oy, = Sirka/vyska

m pocet pixelu v obou osach chipu je pak:
M=sSirka snimku/sirka pixelu
N=vyska snimku/vyska pixelu



formaty

m existuje neprfeberné mnozstvi zpusobu, jak do datového souboru
zapsat udaje o digitalnim obraze
® ruzné zpusoby = ruzné grafické formaty
m v astronomii FITS (Flexible Image Transport System), neni
technicky nejdokonalgjsi
m pouzivaji se i jiné:
TIFF (Tagged Image File Format)
BMP (bitmap, MS Win)
JPEG (Joint Photographic Experts Group)



F I I S fv: Header of tr031018-184305.£it[0] in C:/Documents and Settings/All User... [ |[B %]
Fle Edt Took Hep

Search for:| Find |Case sensitve? No
SIMPLE = T / file does conform to FITS atanderd =
EITPIX = 16 / number of bits per data pixel
HAKIS = 2 / number of data axes
V4 . ’ INAXIS] = 1536 / length of data axis 1
nezaVISIy na OS [HAXISZ = 1024 / length of data axis 2
[EXTEND = T / FITS dataser may contain excensions

COMMENT FITS (Flexible Image Transport Systen) format is defined in 'Astronomy
L4 -4 . COMMENT and Astrophysics', volume 376, page 359: bibcode: 2001AcA...376..359H
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SOu bory Jez Sse ||S| V Jed n0t||vyCh 0P_DARK= 4066 / 903 of dark pixels at or below this level.
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dalsi formaty

m TIFF je standardem grafického prumyslu
m BMP format pro MS Windows

m JPEG je format umoznujici volbu ruzne velké komprese,
rozvinul se s potrebou zmensit datove soubory pro prenos
PO siti



co obsahuje CCD snimek?

m tok fotonu

m nejednotnost pixelu

m temny proud

m nulovy signal, tzv. bias
m digitalizace




kalibrace snimku

m kalibrace je odstranéni vnéjSich vlivl zpusobenych:
integraci toku fotonu
riznou citlivosti pixeld
tzv. vinétaci zorného pole
temnym proudem
nulovym proudem
digitalizaci

m zakladni — hodnota pixelu je umérna poctu vzniklych fotoelektront (master dark se shodnym ic)

m standardni — hodnota pixelu je umérna poctu fotonu prichazejicich od objektu (master dark se
shodnym iC, master flat)

m pokrocila hodnota pixelu je umérna poctu fotonu pfichazejicich od objektu (master dark se
shodnym i€, master flat, master bias)



kalibracni snimky

m bias frame
jednotlivy
,master” — vicenasobny
m dark frame
jednotlivy — integracni Cas = iC kalibrovaného snimku

,master” — vicenasobny, jeho porizeni zalezi na druhu provadéene
kalibrace

m flat frame
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zakladni kalibrace

Section 4.3: Methods of Calibration

Raw Image

-
—-_|=_|_I'D

Dark Subtracted Image

Basic Calibration

Dark frames must be
Master Dark integrated for the same
Dark Frames time as the raw images.

Figure 4.18  Basic calibration requires at least one and preferably many dark frames
combined into a master dark frame. This protocol removes the bias level and
dark current, but does not correct vignetting or CCD sensitivity variations.
Basic calibration is adequate for simple observing tasks.




standardni kalibrace

Raw Image Dark Subtracted Image Calibrated Image

Master Dark

Dark Frames

MasterFlal

Standard Calibration

Dark frames should have the same
integration time as the raw images.

Flat darks should have the same
Flat Darks integration time as the raw flats.

Figure 4.19  Although standard calibration requires multiple darks, flats, and fiat darks, it
produces an image corrected for bias, dark current, and vignetting. Dark
frames must have the same integration time as that of your images.
Standard calibration does an excellent job for most types of routine CCD
imaging.




pokrocila
kalibrace

Raw Image Dark Subtracted Image Calibrated Image

Scalable Dark
Dark Frames

Master Flat
Advanced Calibration

Dark frames need not have the
same integration time as the
raw images.

Flat darks should have the
same integration time as
Flat Darks the raw flats.

Figure 420  The advanced calibration protocol allows you to use one set of dark frames
for calibrating all of your images, regardless of their integration times.
Considering how easy it is take the necessary set of bias frames, the added
flexibility in integration times is a boon to the busy observer.
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nastroje analyzy obrazu

1. Informace o pixelech
souradnice
hodnota

2. Informace o celém snimku
posouzeni technicke kvality
urcit rozpéti hodnot kvuli volbé zobrazeni
urcit optimalni skalu jasnosti pri zobrazeni
3. informace o urcité oblasti snimku



statistika snimku

m minimalni hodnota (pixelu)
m maximalni hodnota

m prumérna hodnota

m median hodnot pixelu

m standardni odchylka

m histogram
,Cross” histogram dvou snimku



zakladni operace se snimky

B prumerny snimek

m ,vyhlazeni® snimku

m prevraceni, transpozice
m pPOSuUN, rotace

m vyber casti snimku

m vytvoreni mozaiky
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Nttps://www.eso.org/sci/software/esomidas//
nttps://en.wikipedia.org/wiki/IRAF
nttps://munipack.physics.muni.cz/munipack.html
nttps://www.cbabelgium.com/peranso/index.html
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https://en.wikipedia.org/wiki/IRAF
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https://www.cbabelgium.com/peranso/index.html
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IRAF

Interactive Reduction and Analysis Facility
https.//iraf.net/
https://iraf-community.qgithub.io/

hlavni baliky programu
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Images: General image processing package

lanquage: The command languaqge itself

lists: List processing package

obsolete: Obsolete tasks

plot: Plot package

proto: Prototype or interim tasks

softools: Software tools package

system: System utilities package

utilities: Miscellaneous utilities package



https://iraf.net/
https://iraf-community.github.io/
https://iraf.readthedocs.io/en/latest/tasks/dataio/index.html
https://iraf.readthedocs.io/en/latest/tasks/images/index.html
https://iraf.readthedocs.io/en/latest/tasks/language/index.html
https://iraf.readthedocs.io/en/latest/tasks/lists/index.html
https://iraf.readthedocs.io/en/latest/tasks/obsolete/index.html
https://iraf.readthedocs.io/en/latest/tasks/noao/index.html
https://iraf.readthedocs.io/en/latest/tasks/plot/index.html
https://iraf.readthedocs.io/en/latest/tasks/proto/index.html
https://iraf.readthedocs.io/en/latest/tasks/softools/index.html
https://iraf.readthedocs.io/en/latest/tasks/system/index.html
https://iraf.readthedocs.io/en/latest/tasks/utilities/index.html
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IRAF Images package

Imcoords: Image coordinates package

iImfilter: Image filtering package

Imfit: Image fitting package

Imgeom: Image geometric transformation package
Immatch: Image matching and combining package
Imutil: Image utilities package

tv: Image display utilities package



https://iraf.readthedocs.io/en/latest/tasks/images/index.html
https://iraf.readthedocs.io/en/latest/tasks/images/imcoords/index.html
https://iraf.readthedocs.io/en/latest/tasks/images/imfilter/index.html
https://iraf.readthedocs.io/en/latest/tasks/images/imfit/index.html
https://iraf.readthedocs.io/en/latest/tasks/images/imgeom/index.html
https://iraf.readthedocs.io/en/latest/tasks/images/immatch/index.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/index.html
https://iraf.readthedocs.io/en/latest/tasks/images/tv/index.html
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IRAF imutil package

chpixtype: Change the pixel type of a list of images n
hedit: Header editor -
nhedit: Edit image header using a command file

hselect: Select a subset of images satisfying a boolean g
expression

Imarith: Simple image arithmetic -
imcopy: Copy an image
iImdelete: Delete a list of images "
imdivide: Image division with zero checking and rescaling

|

imexpr: Evaluate a general image expression
imfunction: Apply a single argument function to a list of =

images
imgets: Return the value of an image header parameter =
as a string

imheader: Print an image header

imhistogram: Compute and plot or print an imaqge

histogram
imjoin: Join images along a given dimension

imrename: Rename one or more images

imreplace: Replace a range of pixel values with a
constant

imslice: Slice images into images of lower dimension

imstack: Stack images into a single imaqge of higher
dimension

imsum: Compute the sum, average, or median of a set
of imaqges

imtile: Tile same sized 2D images into a 2D mosaic
imstatistics: Compute and print statistics for a list of

imaqges
listpixels: Convert an image section into a list of pixels

minmax; Compute the minimum and maximum pixel
values in an image

sections: Expand an image template on the standard
output



https://iraf.readthedocs.io/en/latest/tasks/images/imutil/index.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/chpixtype.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/hedit.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/nhedit.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/hselect.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imarith.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imcopy.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imdelete.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imdivide.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imexpr.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imfunction.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imgets.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imheader.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imhistogram.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imjoin.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imrename.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imreplace.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imslice.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imstack.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imsum.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imtile.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/imstatistics.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/listpixels.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/minmax.html
https://iraf.readthedocs.io/en/latest/tasks/images/imutil/sections.html
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