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Prétraitement

I n’y a pas de fichier BIAS ( ??), nous ferons donc sans.
Il y a des DarkFlats. J’ai considéré qu’un temps de pose de 1 seconde ne justifiait pas leur réalisation. De plus,
il est probable qu’ils rajouteraient du bruit a I’image. Je ne les utiliserai donc pas.

Création des masters

MasterDark

M
X

H Imagelntegration

Input Images

1 « 300s-0-C1fit Add Files
37| SIHEEL: Add Drizzle Files
3 " 300s-2-Cl.fit

4 " 300s-3-C1 fit Clear Drizzle Files

Set Reference
Select All
Invert Selection
Toggle Selected
Remove Selected

Clear
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Image Integration

Nnrmallzatmn:| No normalization v‘

V\Eights:l Don't care (all weights = 1) v‘

Scale est\matur:l Median absclute deviation from the median (MAD) |

[1 1gnere noise keywords
Generate integrated image

[] Generate & 64-bit result image
[ ] Generate drizzle data

Evaluate noise

[] close previous images

=

Buffer size (MiB): | 16 -
Stack size (MiB):
Use file cache
Pixel Rejection (1) F

Rejection algorithm: | Winsorized Sigma Clipping | v |

Normalization:
Generate rejection maps
Clip low pixels
Clip high pixels
[] clip low range
[] clip high range
|:| Report range rejection
Map range rejection

Pixel Rejection (2) ¥
Pixel Rejection (3) ¥
[] region of Interest ¥
L@ oDy X

Gray 1:3 MasterDark | <*new*>




MasterFlat

Imageintegration =

b3

1+ IC4628-2-1000ms-0-C2 it Add Files

2 + 1C4628-2-1000ms-1-C2 fit
3 o/ IC4628-2-1000ms-10-C2 fit

4 IC4628-2-1000ms-11-C2 fit
5 « IC4628-2-1000ms-12-C2 fit
6 + IC4628-2-1000ms-13-C2 fit

7 IC4628-2-1000ms-14-C2 fit
8 + 1C4628-2-1000ms-2-C2 fit
9+ IC4628-2-1000ms-3-C2.fit

10+ IC4628-2-1000ms-4-C2 fit
11 + IC4628-2-1000ms-5-C2 fit
12/ IC4628-2-1000ms-6-C2fit

13+ IC4628-2-1000ms-7-C2 fit
1M [] static drizzle targets
15 [] Full paths

Rejection algorithm: | Winserized Sigma Clipping |+

Normalization: | Equalize fluxes
[V Generate rejection maps
[v] Clip low pixels
[l clip high pixels
[] clip low range
[] clip high range
[l Report range rejection
#] Map range rejection

Min/Max low:

MinfMax high:

Percentile low:

Percentile high: [ 0.010

Sigma low:

Sigma high:

Linear fit [ow:

Linear fit high:

Range low: | 0.000000

WEE TR

Range high: | 0.950000

MasterFlat | MasterFlat.xisf

Calibration des images brutes



E ImageCalibration

Target Frames

]
X

IC4628-1-300s-0-C0_fit

IC4628-1-300s-1-C0.fit

IC4628-1-3005-10-C0 fit
IC4628-1-3005-11-C0 fit
IC4628-1-3005-12-C0 fit
IC4628-1-3005-13-C0 fit
IC4628-1-3005-14-C0 fit
IC4628-1-3005-15-C0 fit
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IC4628-1-3005-16-C0 fit -
IC4628-1-3005-17-C0.fit 7

Format Hints

Output Files

Add Files
Select All
Invert Selection
Toggle Selected

Remove Selected

i

Clear
[] Full paths

B

Output directory: | rsfNicclas/Desktop/IC48 28 Traitement/MoDarkFlats |

Output extension: | fit | Prefix: | | Postfix: | _cal |

Sample format: | 32-bit floating point v|

Output pedestal (DN):

Evaluate noise

Noise evaluation: | Multiresolution Support vl

[] overwrite existing files

On error: | Continue -

Pedestal ¥
[] overscan p-4
[] mMaster Bias -
| | &
[] calibrate
Master Dark rs
| C:/Users/Nicolas/Desktop/IC4628/Traitement/MasterDark xisf | =]
Calibrate
Optimize
Optimization threshold: | 000000 (r 1
Optimization window (px):
CFA pattern detection: | Force CFA -
Master Flat 2
| C:/Users/Micolas/Desktop/IC4628/Traitement/MasterFlat xisf | =
[] calibrate
L ® OD

Une fois la calibration réalisée, j’inspecte les images avec Blink.
L’image 20 semble avoir un probleme, je la rejette.




Correction Cosmétique

|
[ selectal |
5 v mommimncan ||

| invert selection |

IR -
n- | T —
7 mcemismssc i o]
L Full paths |

il o libratioh £

] rirci TED FLAT
E || Posthx
[ ]

Canoraton 1M
I -

[ ] i Correction_Cosm|

I;_:} Lorrection_ g

V|

-3
C:fUsers/Nicolas/Desktop/IC4625 Traitement/MasterDark xisf | @ €3 |
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Debayeristion

Avec le script BatchDebayer (Matrice GBRG pour la QHY8)



Batch Debayer Script v1.2.7

A batch image debaver conversion utility for O5C CCD and DSLR. imagers. This script collects a batch of

files and applies the Debayer process to each with the specified Bayer pattern and debayering method.

Then it writes the resulting RGE color images to the specified output directory. The output format can be
selected by medifying the output file extension.

Based upen an original script created by Niall ). Saunders. with contributiens from Ken Pendlebury. Juan
Conejero and Zbynek Wrastil. Last updated on 2015/07/13.

— Input Images
C:fUsers/Nicolas/Desktop/IC4628/Traitement/NoDarkFlats IC4628-1-3005-0-C0_cal_cc.fit

C:fUsers/Nicolas/Desktop/IC4628/Traite ment/NoDarkFlats /IC4628-1-3005-1-C0_cal_cc.fit

C:fUsers/Nicolas/Desktop/IC4628/Traitement/NoDarkFlats /IC4628-1-3005-10-C0_cal_cc fit
C:fUsers/Nicolas/Desktop/IC4 628 Traitement/NoDarkFlats /IC4628-1-3005-11-C0_cal_cc fit
C:fUsers/Nicolas/Desktop/IC4628/Traitement/NoDarkFlats IC4628-1-3005-12-C0_cal_cc fit
C:fUsers/Nicolas/Desktop/IC4628/Traitement/NoDarkFlats /IC4628-1-3005-13-C0_cal_cc.fit
C:fUsers/Nicolas/Desktop/IC4628/Traitement/NoDarkFlats /IC4628-1-3005-14-C0_cal_cc fit
C:fUsers/Nicolas/Desktop/IC4628/Traitement/NoDarkFlats /IC4628-1-3005-15-C0_cal_cc fit
C:fUsers/Nicolas/Desktop/IC4628/Traitement/NoDarkFlats IC4628-1-3005-16-C0_cal_cc fit
C:fUsers/Nicolas/Desktop/IC4628/Traitement/NoDarkFlats /IC4628-1-3005-17-C0_cal_cc fit
C:fUsers/Nicolas/Desktop/IC4628/Traitement/NoDarkFlats IC4628-1-3005-18-C0_cal_cc.fit

Coillearc iMicalac iDeclbamirA B2 2 Traitamantibila Do rl-Elate ACAE 22300 1 G0 r=l ~- fit

Invert Selection || Remove Selected |

— Debayer Options
Debayer Method: Bayer /[ Mosaic Pattern:
[ vng |»| |cBRG v |

Evaluate noise

 Output Directory
| c:Users/Nicolas/Desktop/IC4 628 Traite ment/NoDarkFlats || select |

Cutput extension: [] overwrite existing files

Execute | |  Exit




Alignement/Registration

Sélection de I’'image de référence avec le script SubframeSelector. Je sélectionne 1’'image ayant la FWHM la
plus petite.

1 debayer_IC4628-1-3005-0-C0_cal_cc Add Files ...
2 debayer_IC4628-1-3005-1-C0_cal_cc
3 debayer_|IC4628-1-3005-10-C0_cal_cc

4 debayer_IC4628-1-300s5-11-C0_cal_cc Remove Selected
[] Full paths

5 debayer_|C4628-1-3005-12-C0_cal_cc

6 debayer_IC4628-1-3005-13-C0_cal_cc Clear

7 debayer_IC4628-1-3005-14-C0_cal_cc

8 debayer_IC4628-1-3005-15-C0_cal_cc

9 debayer_IC4628-1-3005-16-C0_cal_cc

10 debayer_|C4628-1-3005-17-C0_cal cc

11 debayer_IC4628-1-3005-18-C0_cal cc [V Use file cache

20 debayer_|C4628-1-300s-9-C0_cal_cc 8.909 0.5500 B

1 debayer_IC4628-1-3005-0-C0_cal_cc 9.017 3.092 0.5749 ER Save Table As .

15 debayer_IC4628-1-30054-C0_cal_cc 8.904 3.098 05742 8.

16 debayer_IC4628-1-300s-5-C0_cal_cc & 960 3103 05741 8

2 debayer_IC4628-1-300s-1-C0_cal_cc 5.034 3.165 0.5781 9.

6 debayer_|C4628-1-3005-13-C0_cal_cc 5.996 3.178 0.5915 B. Sort table by

14 debayer_|C4628-1-3005-3-C0_cal_cc 9.057 3.192 0.5843 9.

3 debayer_IC4628-1-3005-10-C0_cal_cc S.002 3.213 0.5719 9. @
s s

Ordinate: [P |+| [ unlock all | [ save plots As__ |

FWHM (pixel) (20 approved/20) Sigma
3T

I - v ==0

h Dy | Measure || Output Subframes || Qutput Maps H Reset || Dismiss |

Je sélectionne 1’image 2.

Je lance ensuite la registration de mes images.



[ StarAlignme nt = X

Reference image: |debayer_ICAS28—1—3005—2—C0_caI_cc_xisf || File |v| -

Distortion mode|:| | a =
[ undistorted reference

Registration model: | Projective Transformation |v|

Spline smoothness: -

|:| Distortion correction

Distortion residuzl: | 0.005 g

Distortion iterations: | 20

I

Working mode: | Register/Match Images |v|
["] Generate masks
[] Generate drizzle data
[T Frame adaptation

Target Images +
1 D debayer_|C4628-1-3005-0-C0_cal_cc.xisf Add Files
2| D debayer_IC4628-1-3005-1-C0_cal_cc.xisf
3 debayer_IC4628-1-3005-10-C0_cal_cc.xisf

v D Y -7 Select All
4 D debayer_IC4628-1-3005-11-C0_cal_cc.xisf
5 . [Y debayer IC4625-1-3005-12-C0_cal_ccxisf Invert Selection
6| W D debayer_|IC4628-1-3005-13-C0_cal_cc.xisf Togale Selected
7 D debayer_IC4628-1-3005-14-C0_cal_cc.xisf e Sl
B | D debayer_IC4628-1-3005-15-C0_cal_cc.xisf
9| D debayer_IC4628-1-3005-16-C0_cal_cc.xisf

1n M dek WCAETS 1 200 1T C0 ol i ¥ | [ ] Full paths

Format Hints ¥

Output Imagec +

Output directory: || =]
Output extension: | fit | Prefix: | | Postfix: | _reg | Mask: | _m |
Sample format: | Same as target |v|
[] overwrite existing files On error:

Star Detection ¥

Star Matching ¥

Interpolation ¥

L H @O a *




Integration de I'image

Les brutes ne souffrent pas de gradient notable, jutiliserai la rejection WINDSORIZED.

H Imagelntegration = X
Input Images =
1 + debayer IC4628-1-3005-0-C0_cal_cc_reg fit Add Files
2 v debayer_lC452B—1—300s—l—CO_caI_cc_reg.fit. o
3 + debayer_IC4628-1-3005-10-C0_cal_cc_reg fit
4 + debayer_IC4628-1-3005-11-C0_cal_cc_reg fit Clear Drizzle Files
5 " debayer_IC4628-1-3005-12-C0_cal_cc_reg fit
6 + debayer IC4628-1-3005-13-C0_cal_cc_reg fit
7+ debayer_IC4628-1-3005-14-C0_cal_cc_reg.fit Select All
8 + debayer IC4628-1-3005-15-C0_cal_cc_reg fit Invert Selection
9 " debayer_IC4628-1-3005-16-C0_cal_cc_reg fit
10 + debayer |C4628-1-300s-17-C0_cal_cc_reg fit Toggle Selected
11 + debayer IC4625-1-3005-18-C0_cal_cc_reg fit = Rermove Selected
12 + debayer IC4628-1-3005-19-C0_cal_cc_reg fit
13 + debayer IC4625-1-3005-2-C0_cal_cc_reg fit
14 + debayer IC4628-1-3005-3-C0_cal_cc_reg fit [] static drizzle targets
15 + debayer_IC4628-1-30054-C0_cal_cc_reg fit &|["] Full paths
16 + debayer IC4628-1-3005-5-C0_cal_cc_regfit =
Format Hints ¥
Image Integration ¥
Pixel Rejection (1) =
Rejection algorithm: | Winsorized Sigma Clipping |v|
Normalization: | Scale + zero offset |v|
Generate rejection maps
Clip low pixels
Clip high pixels
Clip low range
[] clip high range
|:| Report range rejection
Map range rejection
Pixel Rejection (2) =
Min/Max low:
Min/Max high:
Percentile low: | 0.200 it 1
Percentile high: | 0.100 [=="*. 1
— -
Sigma high: | 4.000 L 1
Linear fit low: | 4000 it 1
Linear fit high: | 4.000 it 1
Range low: | 0.000000 [8: 1
Range high: | 0.980000 g
Pixel Rejection (3) ¥
[] region of Interest ¥
A @ oD b
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Traitement

Extraction du gradient

DynamicBackgroundExtraction = X
RGB 1:4 Integration_DBE | <*ne w*> Selected samplesTor29 =
Sample #: |1 KPS X #

Anchor X:[837 | Symmetries

anchorv:[a13___||JHOIVOID

Radios:[10 || L) Al
RIK: [0.001272 -

o

[ Fixed

w
wo:[0.732
Wo: | 0.710

Model Parameters (1)

Tolerance:
Shadows relaxation: | 3.000
Smoothing factor: [] Unweighted

Model Parameters (2) ¥

Sample Generation 2

Default sample radius: a
Samples per row:

Minimum sample weight: | 1.000
Sample color: [ ]
Selected sample color: [N
Bad sample color: [N

Model Image 3
Target Image Correction ES
Correction: | Division -
[] Normalize
[ Discard background model
["] Replace target image
identifier: | <Auto> |
Sample format: | Same as target I~
AV X oD x

I1 reste une zone verte qu’il faudra corriger ultérieurement.

Neutralisation du fond de ciel :

RGB 1:2 Integration_DBE | <*new*>

u |

BackgroundNeutralization

Reference image: | <target image>
Lower limit: [ 0.0000000 |¢
Upper limit: —_——

Working mode

. . Target backaroui
Preview0l . Target nd

Integration DBE

—[] Region of Interest

width: [0

3] [FromPreview]

EISBEAK

Calibration des couleurs :



RGB 1:4 Integration_DBE | <*ne w*>

ColorcCalibration
Reference image: | Integration_DBE->Preview02
Lower limit: [ 0.0000000 |

Upper limit: [ 0.9000000 | e
[ Region of Interest

s [previewor - . AP

width: [ 2] Heighe [0 2] [Frompreview |

M Structure Detection
Structure layers:

Noise layers: | 1

“ % [previewo2

[ Manual White Balance
Red: | 1.0000.

Green: | 1.0000

Blue: | 1.0000

[ Output white reference mask
|Background Reference
Reference image: | Integration_DBE->Previe w0l

Lower limit: | 0.0000000 | (Cx

Upper limit: [ 0.1000000 |mmeeee—————,

[] Region of Interest
e

width: [0 2] eight: [0 2] [From preview]

[] output background reference mask
A m o x|

Reduction du bruit avec TGVDenoise en deux passes :

,_.'i_?" TGVDenoise = X
* RGE/K mode () CIE L¥a*b* mode

RGB/K | Chrominance

& Apply
Strength: | 1.20000000 |[1.20 |=Cx .

Edge protection: | 0.00006000 || 6.00 | - :

Smoothness: | 5.00000000 |[5.00 | " :

s

lterations: | 500

[] Autematic convergence

Convergence: [ 0.00400000 |[4.00 | & [3 =
Local Support -
|:| Preview
Support image: | =target image:> =

Moise reduction:
Midtones: (= i X |
Shadows: Cr 1 414
Highlights: [ 1.00000 | ) €3




TGVDenoise

(») RGE/K mode () CIE L*a*b* mode

RGB/K | Chrominance

Apply

Strength: | 1.20000000 |[1.20 |=Cx

Edge protection: | 0.00001500 || 1.50 |==(}

Smoothness: | 5.00000000 |[5.00 |

Y

lterations: | 500

[] Automatic convergence

Convergence: [ 0.00400000 |[4.00 | - e
Local Support +
|:| Preview
Support image: | =target image= ]
MNoise reduction:
Midtones: | 0.00152 (= L x|
Shadows: | 0.00033 = L X!
Highlights: | 1.00000 ! «
A ¥




Passage en mode non-linéaire

Montée d’histogramme classique avec STF et Histogramme.

Je génére ensuite une image starless grace au logiciel Straton :

B Straton
File View Tools ? I Tratement\ft [
&R KRR o,.',g';;,;l """" é,;,:;e;,‘ed |Imegmtion_wnho' ut Stars fit Ll -

 Image

Star area:

— Gy
Star

Coordinates:

removemore [T ng~ preserve more
stars nebulae

How to handle dense star fields
" ignore

" replace with smooth gradients
(¢ reconstruct nebulae




Cette image starless sera utilisée en tant que masque afin de travailler séparément les étoiles et les nébulosités.
J’applique le masque starless sur mon image, puis je travaille les histogrammes :

CurvesTransformation

on o XS IQ
— lig. | 0 :
.R.B Brcek EA DL M= Ot Ec M- Es
Input: 4 H C N - 4
Output: (045614 | B M 273 [l @ @&

A H[O] On v X

Accentuation des détails

HDRMultiscaleTransfrom léger pour faire ressortir quelques détails

i@ HDRMultiscaleTransform I

Number of layers: | 7 3| Number of iterations: [] Inverted
Overdrive: | 0.000 |(Cr—— ;

[] median transform

Scaling function: | Linear Interpolation (3) ‘v|
[v| To lightness [ | Preserve hue
[v] Lightness mask
[ ] peringing h4

Midtones Balance ¥

A N oD x







Puis LHE sur les grandes structures :

LocalHistogramEqualization

Kernel Radius: ] |

Contrast Limit: o) :
Amount: | 0.250 e ]

Histogram Resolution: | g-hit (256) |'| Circular Kernel

&l@ 0D ¥

Renforcement des détails avec AWT

ATrousWaveletTransform

Wavelet Layers 2
() Dyadic () Linear: Layers:
Scaling Function: | Linear Interpolation (3) vl

Layer |5|:aIE |F‘arametf_-r5

W 1 1
w2 2 +0.100
v 3 4 +0.100
v 4 &
+ R 16




Nouvelles courbes pour améliorer le contraste/fond de ciel/couleurs :

CurvesTransformation

®la x BE S IQ 2]
| Add/Edit Point | x = 0.64156 | y = 0.06684

'HR|Hc Ms HrceK [A HL M= Eb Ec @+ Es

Input 4 K
Output:[0.21080 | B M 1/5
A H (O

FodI-X
(IEORrY
OO0 v X




TGVDenoise en mode non-linéaire

TGVDenoise

* RGE/K mode () CIE L*a*b* mode

RGB/K | Chrominance

Apply

Strength: | 1.20000000 ||1.20 |= .

Edge protection: | 0.02200000 || 2.20 | : :

Smoothness: | 5.00000000 ||5.00 | . .
lterations:

|:| Automatic convergence

Cc-lwergence:| 0.00400000 ||4.DD |

L o

Local Support S
|:| Preview

Support image: | <target image>

MNoise reduction:
Midtenes: r 1 3
Shadows: ; L
Highlights - O a




Retrait du « coin vert»

Nous avons vu lors du retrait de gradient qu’il restait un coin tres mal corrigé. Cette zone lumineuse
correspond vraisemblablement a I’amplificateur interne du capteur.
La correction est réalisée sous photoshop CS6.

Layers

£ Kind
Mormal + Opacity: 100% -
Unify: > o e 7 Propagate Frame 1

Lock: All: 1000 -



[ I} Hue/Saturation

Preset:  Custom

‘\h’ Master

Lightness:

Integration.tif @ 66,7% (Selective Color 1, Layer Mask/16) * x

) Doc: 35,1M/72.4M r o«

I3 Brightness/Contrast

Brightness:

! I3 selective Color

Presst:  Custom
Colors: .‘l’elluws

Cyan:

LLER T Y

Integration.tif @ 66,7% (Selective Color 1, Layer Mask/16) *

Doc: 35,1M/72.1M




Fin du traitement

Crop pour retirer une partie de I’image a droite ou apparaissent des étoiles tres déformées (probleme de tilt).

Width: | 2740
Height: | 2016
Anchor X: | 1370

Anchor ¥: | 1008

Clockwise: [ |

Center &: | 1370
Center ¥: | 1008

[v| Use fast rotations

RGB 1:3 1C4628_Niko2 | IC4628-Niko2.jpg

i LT 4

Enregistrement de I’image en jpeg, qualité max.



Traitement terminé




