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Image Calrbratlon

. Why do We have to calrbrate’? |

TOremove unwanteds|gn a.l andn0|se

el Dark current

+—j‘ Read out srgnal/nerse

} Uneven freld |Ilum|nat|en
(vrgnettrng and dust donuts)



(not drawn to scale)

Photons from object

* Bias

Light frames contain:
* Signal
» Radialvariation
(Flats correct for this)
» Dark current
_—

Flat frames contain:
» Radial variation
* Bias

Signal
(function of duration)

Dark frames contain:
Dark Current » Dark current
(function of temp AND duration) * Bias

Bias
(function of temp but NOT duration)
Sensor Chip

Bias frames contain:
e Bias

Image credit: John Strong, iTelescope.net Facebook user group















-Bias/Offset Dark Flat

Master »

Bias/Offset
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— Callbrated

| Image source: http: //deepskystackerfree fr/engllsh/theory htm#CallbratlonProcess



Takmg Blas Frames

e llas frames are zero- Iehgth exposures

W|th the shutter oIosed

(On a DSLR use shortest exposure tlme

your camera aIIows)
R DSLR:- use:same,l_SO S

So short |n quratloh dark current |s

o ?'.hegllglble SO temperature is not tmportant_"__"'-“;.-'

Tafk.e_a‘-,'ot. Of B 'aS frames(luse '2,00) Sk



Takmg Dark Frames

: ;',-'.-".""-*‘i'-'fShouId be same duratlon as your Ilght.l'-_-r‘""'.

i frames (DSLR same ISO too)

Cover the Iens or keep the shutter A

C'OSEd S

Shoulol be taken at same temperature o :._

as your Ilghts

_"-'_*--Take at Ieast 10 but preferably 20 30



Taklng Flat Frames
| | Shoot an evenly |Ilum|nated fleld

'7rttrati'élr__t_tongenoughto aehieve. 13 ta ’/zsaturatlon ofplxels i
SR 1Same. toctts as your Ilghts .. |
| :,DSLR —same ISO and f/ratle as Itghts use Aperture Prlolr.lty (Av)_:: |

4

| Teﬁperature not that |mportant |f exposures are falrly short

Take at Ieast 10 but preferably 20 30

If usmg fllters take fIats through each fllter



Processmg "aS and D ark-_-'
S Frames

Slmply mtegrate (stack)

SRR Average combme no normallzatlon or

welghtlng

. o " - L : . ‘1 HE - - e ;
. —+— LT ) - - . [ c '*-t.. '
» 1

Reject outllers (hot and cold plxels ‘

cosmlc ray hits) using Wmsorlzed Slgma

. Cllpplng



Processmg Flat Frames e

;* ,"‘:-_'_.","lfj'-'ijtart by callbratlng subtract I\/Iaster Blas_:i‘f'--j-_ :'f'
- Ifyou subtract Master Dark as well, then e
make sure the Master Bias is subtracted

from the I\/Iaster Dark flrst

Stack usmg average combme

I\/Iultlpllcatlve Normallzatlon E
. No welghtmg et es
P|er rejectlen percentile cllppmg or

Wmsorlzed Sigma Cllpplng

| j : Equallze fluxes 4



Cal I b rat| n g Irg ht fram es_-'-.-' '

DA _' .‘Subtract M aSterB.-ias TR T

Subtract Bras subtracted Master Dark :;_',

Apply Master Flat (drvrde Irght by
normallzed I\/Iaster Flat) '



Reglstermg Irght frames

: RegrStratron mvolves alrgnmg each Irght frame to a;"_.
i referehce frame based on the stars in. the |mage .

-._',fBe very partrcular in cheosmg your reference frame.-_' -
- Choose one with the trghtest stars- (best focus and
seemg) Look at image statistics, Irke FWHI\/I and
BRI eccentr|C|ty AR ol
:ijI Blmk Image statrstrcs SubframeSeIector scrrpt-"-
R StarAIrgnment I



Integratlng Ilght frames

o Image Integratlon (stacklng) |nvolves creatlngallght master from a
PR A yourlnd|V|duaI frames e

"U._se. Aver-a'ge.c,om'b-inat,io--n A

Reject plxels usrng Wlnsorlzed Slgma ollpplng (|f enough sub |

| = frames) T ey
In PI you plck a reference frame for welghtlng choose one wrth best‘
S SNR and no artlfacts (planes cosmic ray strlkes etc ) |

I Blink, SubframeSelecor Image'St_au:sucs;-:lmage_Int_egrat_uo.n



Cal [ b ratl o n softwa re:;'-;-'-{

Plxln3|ght ImageCallbratlon

: Imagelntegratlon StarAllgnment

BatchPreProcessmg

CCDStack
Deep Sky Stacker
“IRIS
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I\/IaX|m DL  "ﬁ@}_,.-.?ﬁ?}?- R



Callbratlon Ilnks

Understandlng Read N0|se i
. ’} http //qsmaqmq com/ccd nmse html

3 P|xIn3|ght master callbratlon frames tutorlal

http //plxm3|qht com/tutorlals/master- S |

frames/en html

| PI BatchPreProcessmg tutorlal e

_.http //www harrysastroshed com/Callbratlon htm o

I R e L P, *
Sy
. - . :

Deep Sky Stacker tuterlal

g http /deepskystacker.free. fr/engllsh/theory htm R


http://qsimaging.com/ccd_noise.html
http://qsimaging.com/ccd_noise.html
http://pixinsight.com/tutorials/master-frames/en.html
http://pixinsight.com/tutorials/master-frames/en.html
http://pixinsight.com/tutorials/master-frames/en.html
http://pixinsight.com/tutorials/master-frames/en.html

