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Prétraitement

= Vérificat

L)

— Output Optians

Noise threshold

ion des parametres

RAW Format Preferences

Create super-pixels
[ Create raw Bayer RGE image
Create raw Bayer CFA image

No image flip
[ no image crop
No black paint correction

No highlights clipping

— P

O Bilinear (very fast, moderate quality)

%

) AHD - Adaptive Homogeneity-Directed

© Half-size color image (twice as fast as bilinear)
O 1nterpolate RGB as four colors

® VNG - Threshold-Based Variable Number of Gradients

— White Balance

[ Automatic white balance

[] camera whitz balance
[ No white balance

— Color

Brightness: —_—
Red scale: | 1.000000 _——
Blue scale: —_——

=>» MasterBIAS

oc | [Comen ]

Gray 1:4 integration | <*new*>

Median transform

Exclude large-scale structures

oD

Puis moyenne Ligne et Colonnes pour finalisation du SuperBias

=z +x H

ImagelIntegration

Input Images

1+ IMG_9692.CR2
2 + IMG_9693.CR2
3+ IMG_9694.CR2
4+ IMG_9695.CR2
5|+ IMG_9696.CR2
6 + IMG_9697.CR2
7 |+ IMG_9698.CR2
8 + IMG_9699.CR2
9 + IMG_9700.CR2
10 + IMG_9701.CR2
11+ IMG_9702.CR2
12+ IMG_9703.CR2
13+ IMG_9704.CR2
14 + IMG_9705.CR2
15+ IMG_9706.CR2

Format Hints

Image Integration

Combination: | Average |
Normalization: | Ne normalization >

Weights: | Don’t care (all weights = 1) |+

Weight keyword:

|

Add Files

Add Drizzle Files

Clear Drizzle Files

Set Reference

Select All

Invert Selection

Toggle Selected

Remove Selected

Clear
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&
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Scale estimator: | Median absolute deviation from the median (MAD)

[ 1gnore noise keywords
Generate integrated image

[] Generate a 64-bit result image
[] Generate drizzle data
Evaluate noise

[] close previous images

uffr size (i

Stack size (WD)

Use file cache

Pixel Rejection (1)
Pixel Rejection (2)
Pixel Rejection (3)
[] Region of Interest
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PixelMath = X
Expressions =

RGB/K: | superbias_h*.5 + superbias_w*.5| x|

F)

Symbols:

Use a single RGB/K expression

Expression Editor

Destination 2
‘Generate output
] Single threaded
[] use sa-bit working images
[[] Rescale result

1.000000000000000

Q Replace target image
@ Create new image

Lower bound:

Upper bound

Image Id: | superbias €
Image width:
Image height:

Color space: | <Same as target> |

LLd

Sample format: | <Same as target= |V|

L H O oD x

SuperBIAS final :

W |

Gray 1:4 superbias | <*new*>

superbia




=>» MasterDark

Imagelntegration

u |

Gray 1:5 integration | <*new*>

[ Input Images

‘E 1 v IMG_9667.CR2

4 2 v IMG_9668.CR2

E 3 v  IMG_9669.CR2
4 v IMG_9670.CR2
5  IMG_9671.CR2
6 v IMG_9672.CR2
7 v IMG_9673.CR2
8 v IMG_9674.CR2
9 v IMG_9675.CR2
10 v/ IMG_9676.CR2
11 v IMG_9677.CR2
12V | IMG_9678.CR2
13 ' IMG_9679.CR2
14 v IMG_9680.CR2
15 v IMG_9681.CR2

No normalization v

Weights: | Don't care (all weights =1) v

2
Add Files
Add Drizzle Files

Clear Drizzle Files

Set Reference

SelectAll

:

Invert Selection

Toggle Selected
Remove Selected

|

Clear
[] static drizzle targets

v| L] Full paths

o
ES

weight keyworss [ |

Scale : | Median absolute d

from the median (MAD) | v|

(] 1gnore noise keywords

V1 Generate integrated image

] Generate a 64-bit result image
] Generate drizzle data

Evaluate noise

[ close previous images

P

Buffer size (MiB): | 16 =

Stack size (MiB):

Use file cache

=>» Calibration

Pas de flats...On calibre les images avec le masterbias et le masterdark.

% 4«

oD\

[ = ImageCalibration T X
Target Frames 2
1 v~ [J IMG_s780.CR2 Add Files
2 v [ mMc_s781.cR2 Select All
3 v [ mo_s7e2.cr2 Invert Selection
4 v [ mMG_9783.CR2
5 v [J m6_s7sa.cR2 rde S
6 « [ IMG_9785.CR2 Remove Selected
8 v [ MG_s787.CR2 [ Full paths
s v [J IMG_9788.CR2 -
g -
Format Hints 3
Output Files 2
Output directory: | concours albireo/M42_jeff/_Traitement/preprocess | &

Output extensior
Sample format

Output pedestal (DN

Evaluate noise

Noise evaluation: | Multiresolution Suppart -

[ overwrite existing files

on error: | Continue | ¥

Pedestal £
[] overscan £
Master Bias 2
|p: _jefi/_ xisf | &
[ calibrate
Master Dark E
[o _jefil. xcisf | =
Calibrate
Optimize
Optimization threshal
Optimization window (ps):
CFA pattern detection:
[} Master Flat 2
[ |=
[ calibrate
A ® oo X

=>» Correction Cosmétique

Je n’ai pas jugé utile de faire une correction cosmétique, les brutes étant correctement calibrées.



= Debayer
Debayerisation avec le script BatchDebayer

(] Batch Debayer Script ?

Batch Debayer Script v1.2.7

A batch image debayer conversion utility for 05C 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 RGB color images to the specified output directory. The output format can be
=zelected by modifying the output file extension.

Based upon an original script created by Niall 1. Saunders, with contributions from Ken Pendlebury, Juan
Conejero and Zbynek Vrastil. Last updated on 2015/07/13.

— Input Images

D:/concours albireo/M42_jeff/_Traitement/preprocess/IMG_9780_cal.fit
D:/concours albireo/M42_jeff/_Traitement/preprocess/IMG_9781_cal.fit
D:/concours albireo/M42_jeff/_Traitement/preprocess/IMG_9782_cal.fit
D:/concours albireo/M42_jeff/_Traitement/preprocess/IMG_9783_cal.fit
D:/concours albireo/M42_jeff/_Traitement/preprocess/IMG_9784_cal.fit
D:/concours albireo/M42_jeff/_Traitement/preprocess/IMG_9785_cal.fit
O:/concours albireo/M42_jeff/_Traitement/preprocess/IMG_5786_cal.fit
D:/concours albireo/M42_jeff/_Traitement/preprocess/IMG_9787_cal.fit
D:/concours albireo/M42_jeff/_Traitement/preprocess/IMG_9788_cal.fit
D:/concours albireo/M42_jeff/_Traitement/preprocess/IMG_9790_cal.fit
D:/concours albireo/M42_jeff/_Traitement/preprocess/IMG_9791_cal.fit

DL L Il IRAAT SnfEl Tenit 3 ITRS ATnn L £it

Add Invert Selection || Remove Selected |

— Debayer Options

Debayer Method: Bayer / Mosaic Pattern:
[vnG ~| [reeB -

Evaluate noise
— Output Directory

| D:/concours albireo/M42_jeff/_Traitement/preprocess/dyr | Select

[] overwrite existing files

Output extension:

Execute Exit

=> Alignement

Pour I’alignement, je procéde désormais systématiquement a un alignement sur une carte d’étoiles synthétiques.
Pour cela, je génére une image jpg a partir d’une brute, puis je la soumets a astrometry.net

Go to results page
Job 1487951:
Success

Source extraction image (fullsize)
Log file tail [-]
(full)

36 reference sources within the image.
RoR: 142984
Test stars in RoR: 3266 of 3266

Ref stars in RoR: 36 of 36
Logodds: 256.752

Good bins: 117 / 117; effA 1.81634=+87 of 1.81634e+87

38 matches, 43 distractors, @ conflicts (at best log-odds); 3266 field sources, 36 index s
3@ matches, 3236 distracters, @ conflicts (all sources)

Hit/miss: +++dddttddt-tttdddttot-ddomcdo-toocdddoccmdoccoofoccmccccmcccncccceanoot(best)-
Tweak2: final WCS:

Found tag-aleong columns from field: FLUX BACKGROUND

Field 1: sclved with index index-4113.fits.

Field 1: tried 2885 quads, matched 14641 codes.

Spent 3.59623 s user, ©.@68084 s system, 3.66423 s total, 3.67356 s wall time.

Writing 3@ rows (of 3266 field and 36 index cbjects) to correspondence file.

cx<=dx constraints: 2@le6

meanx constraints: 8956

Je récupere le fichier fits contenant la résolution astrométrique.



Calibration

Center (RA. Dec):

Center (RA, hms):

Center (Dec, dms):
Size:

Radius:

Pixel scale:

Crientation:
WCS file:

(83.619, -5.279)
05" 34M 28 5108
-05° 16' 45.565"
5.85x 3.9 deg
3.514 deg

5.39 arcsec/pixel
Upis 902
degrees E of N
wcs.fits

|New FITS image:
eference sfars nearby

{RA.Dec table):
Stars detected in your
images (x.y table):
Correspondences
between image and
reference stars (table):
KMZ (Google Sky):

rdis_fits

axyfits

corrfits

image.kmz

Puis je lance le script ImageSolver

SCRIPT WORKSPACE

Batch Processing

Benchmarks

Development

Image Analysis
Instrumentation
Multichannel Synthesis
Noise Reduction
Render

Utilities

Run Script from Editor
Execute Script File...
Check Script File §

Feature Scripts...

EAFE R R

Edit Scripts...

Rotation
Focal

WINDOW RESOURCES

Pk 14 8 &

Coordinate Transformations

AberrationInspector
AberrationSpotter
AperturePhotometry
ContrastBackgroundNoiseRatio
DarkBiasNoiseEstimator
ExtractWwaveletl ayers
FWHMEccentricity
FlatContourPlot
FlatSNREstimator

ImageSolver

ManuallmageSolver

98 198 s |14 104 103 101 €01 €03 {01 Hon Hos

NoiseEvaluation

Pause/Abort




Je lance ensuite le script « Render -> CatalogStarGenerator »

SCRIPT WORKSPACE WINDOW RESOURCES

. “
Batch Proces:s é 4 & & |
Benchmarks
Coordinate Transformations

Development

Image Ana

Instrumentation

Multichannel Synthe

Noise Reduction

3DPlot

Utilities
Annotatelmage

Execute Script File... DrawSignature

Check Script File Syntax... LinearPatternGeneration

Feature Scripts... MathTranClient

(PR TR N A

Edit Scrip Spherize

£03 £02 161 13 fo| 7 101 18

TranslucentPlanets

] Catalog Star Generator ?

Cataleg Star Generator v2.1.1 — A script for generating a simulation of an star
field using Internet catalogs.

Copyright © 2013-15 Andrés del Pozo

— G ry
(*) Use active image geometry
() Use user defined geometry:

Right Ascension (hms): | 3] :H 19 :H 42.000 |

Dedlination (dms): [22_ 2|[3a  2|[1200 |0 s[ O scarch

Epoch (ymd): 2015 %][3 e 3

Dimensions (pixels):

Rotation (deg):

O Focal distance (mm):

Image scale: Pixel size (um):

® Resolution ("/px):

Projection: | Gnomaonic |'H Advanced |

— Stars

Catalog server: | CDS (cdsarc.u-strasbg.fr) Strasbourg, Fr |'|

Catalogl: | PPMXL |=| Fitter: [ rimag |~
* Not used * |V| Filter: | |V|

Catalog2:

Maximum magnitude:

1
~ Automatic appearance

Saturation magnitude: - L |
Background magnitude: -

PSF Model: [ Moffat [+] beta: [2

FWHM (arcSec):

Generate noise

() + OK



Ma carte d’étoiles synthétiques est désormais créée

n |

Gray 1:4 new_image_stars | <*new*>

ge_stars

8
E

|
=

Je peux désormais aligner mes images en corrigeant la déformation de champ sur chaque image

| StarAlignme

Reference image: | CatalogStars || View Vl w
Distortion model: | | a =
[ undistorted reference
Registration model: | 2-D Surface Splines v|
Spline smoothness: L @: 1
Distortion correction
Distortion residual: | 0.001 x 1
Distortion iterations: | 20 —
Working mode: | Register/Match Images *
D Generate masks
[] Generate drizzle data
[] Frame adaptation
Target Images -
1w [ debayer_IMG_5780_cal.xisf Add Files
2 [ debayer_IMG_9781_cal.xisf Add Views
3| debayer_IMG_9782_cal.xisf
D . Select all
4 . [7] debayer_IMG_3783_cal.xisf
Lo D debayer_IMG_9784_cal.xisf Invert Selection
G| o D debayer_IMG_9785_cal.xisf Toggle Selected
7| W D debayer_IMG_9786_cal.xisf e )
8| .~ D debayer_IMG_9787_cal.xisf
ear
9 + [[] debayer_IMG_9788_cal.xisf -
= ottt o ¥ | ] Full paths
Format Hints ¥
Output Images -
Output directory: | | a
Output extension: | fit | Prefix: | | Postfix: | _reg | Mash: | _m |
Sample format: | Same as target v|
[] overwrite existing files ~ On error:
Star Detection ¥
Star Matching ¥
Interpolation -
Pixel interpolation: | Bicubic Spline b
Clamping threshold: | 0.20 L o 1
L H O (m] *

Le traitement peut étre tres long !



=>» Stacking

Imagelntegration

 debayer_IMG_5780_cal_reag.fit
debayer_IMG_9781_cal_reg.fit
debayer_IMG_9782_cal_reqg.fit
debayer_IMG_9783_cal_req.fit
debayer_IMG_9784_cal_req.fit
debayer_IMG_9785_cal_req.fit
debayer_IMG_9786_cal_req.fit

debayer_IMG_9788_cal_reg.fit
debayer_IMG_9790_cal_reg.fit
debayer_IMG_9791_cal_reg.fit
debayer_IMG_9792_cal_reag.fit
debayer_IMG_9793_cal_reag.fit
debayer_IMG_9794_cal_reag.fit
debayer_IMG_9795_cal_reaq.fit
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RGB 1:4 integration | <*new*>




Traitement

=> Mode Linéaire
Crop : Adieu le bout d’IC434 qu’on voyait en bas a gauche de I’image !

Retrait du gradient avec ABE et une fonction de degré 1 étant donné que le plus gros du vignettage a été retiré par le

crop.
Ly AutomaticBackgroundExtractor = X
Sample Generation and Rejection F3

— le Generation
Box size: | 10 =
— Global Rejection

Dewiation
Unbalance
[[] use Brightness

— Local Rejection

Tolerance
e vl e e -

[] oraw sample boxes [ Just try samples

Interpolation and Output F3

Function degree

Downsampling factor

Model sample format: ‘ 32-bit IEEE 754 floating point "
[] Evaluate background function
’7 Comparison Factor: =
Target Image Correction F3
Correction: | Division V‘
Normalize

] piscard background madel
D Replace target image
Identifier: | <Autox ‘

Sample format: | Same as target hd

Neutralisation du fond de ciel, puis calibration des couleurs :

= BackgroundNeutralization = X

Reference image: | integration_ABE->Previewd1i| [m]
Lower limit: G

Upper limit: ==
Working mode:
Target background: o

[] Region of Interest

LEf‘t:lU :l Tup:ltl :‘

Width: | 0 :l Height: | 0 :‘ | From Preview |

[ | oo x

| %] ColorCalibration = X

White Reference 2

Reference image: | integration_ABE->Preview02]| 1o
Lower limit: | 0.0000000 ©

—[] Region of Interest

Left: [0 3] Top:[o =
width: [0 3] weiaht: [0 2] [From preview
— ™| Structure

:

Structure layers:

Noise layers: [1 3]
—[] Manual White Balance
Green: [10000 ]

[ output white reference mask

Background Reference -3

Reference image: | integration_ABE->Preview01 [l=!

e it
Upper limit: | 0.1000000 | m===(

["] Region of Interest

Left: [0 3l Top: [0 a

width: [0 3] Height: [0 2] [From preview |

["] output background reference mask

!—Pr‘e;/Te:vUI ! 3 5 . Ly . = oo

SEre et O S Dk : : 2 @ =




Réduction du bruit :
Je traite indépendamment la chrominance et la luminance avec TGVDenoise

| TGVDenoise = X
() RGB/K mode (® CIE L*a*b* mode

Lightness | Chrominance
Apply
Strength:
Edge protection:
Smoothness: =
Iterations:

[[] Automatic convergence

Convergence: [ 0.00400000

Local Support

3

[] preview
Support image: | integration_ABE_L

Noise reduction:
Midtones:
Shadows: &

Highlights:

aa w P l iﬂi

of x|
oD x

[ |

& TGVDenoise z X

() RGB/K mode (¢ CIE L*a*b* mode
Lightness | Chrominance
Apply
e
Edge protection: —_—C
Smoothness: =
Iterations:
[] Automatic convergence

Convergence: | 0.00400000

Local Support

’i

S

[ preview
Support image: | integration_ABE_L ‘ =

Noise reduction:

Midtones: a
Shadows: e a
Highlights: S
(S oD x

TGVDenois a tendance a cette étape a créer des « taches » dans le fond de ciel, ces taches se situent
visiblement au niveau de la chrominance et présentent de grandes structures.




Je les élimine avec MMT sur les layer 5 et 6 (16 et 32 pixels contigus)

] MultiscaleMedianTransform z X

Algorithm: | Multiscale median transform |Y|

Layers

F
(®) Dyadic () Linear: Layers:

Layer |Soa|e |F\arameters

[ § 1

v 2 2

v 3 4

v 4 8

v 5 16 S(t=4.1000, s=1.00, a=0.0000)

v 6 32 S(t=2.7000, s=1.00, a=0.0000)

v R a4

Detail Layer 4/6 =
Bias: | 0.000 L €]

[ ] Noise Reduction 2

Threshold:- T '

Amount: - 9

Adaptive: 0 .

[] Linear Mask -
Preview mask

Amplification: - .

Smoothness: -— =

Inverted mask

L ]

[ -]

Dynamic Range Extension ¥
Target: Layer Preview:
| RGB/K components |V| | No layer preview |V|

L B O ODn x




Montée d’histogrammes :
Je réalise une montér d’histogramme « douce » afin de ne pas faire monter inutilement le bruit.

ﬂ HistogramTransformation = X

HRES[L L e [ <l

R (10

Fa
|s-bit (255)  |v||area |+
| [ integration_ABE v|

M: Hc Ms [Mros/x |Ha B o £ £

Shadows: | 0.00000000 0, %0.0000 L4 L4 €
Highlights: | 1.00000000 0, %0.0000 h WKy €
Midtones: | 0.50000000 € Auto Clip Setup |

LA H[O] oD v X




=> Mode non-linéaire
J’applique des courbes classiques afin de relever I’objet et de baisser un peu le fond de ciel.
J’extrais la luminance et I’appligue en tant que masque.

J’applique HDRMST afin de désaturer le cceur de la nébuleuse, ceci m’évitant de faire de la HDR avec de multiples
temps de pose.

= HDRMultiscaleTransform = X
Number of layers: || % MNumber of iterations: Inverted
Overdrive: | 0.000 |(r ]

[[] median transform

Scaling function: | B3 Spline (5) v‘
[ lightness Preserve hue
Lightness mask

D Deringing ¥
Midtones Balance ¥
.| O D

En laissant ce masque, j’applique différentes courbes :

E ] CurvesTransformation = X

|

Fla s RESL Q
| Add/Edit Point | x = 0.53230 | v = 0.99744

Hr Oc Ms Ores/k B2 OL Ms Ob Ec[@H|Es

Input: 4 H * 4 X
Output: P M 2/4 @ [Al

L H|[O] on v X




J’inverse le maque puis j’applique un fort LHE pour faire ressortir les faibles nébulosités

LocalHistogramEqualization

Kernel Radius:
Contrast Limit: [6.5 | - =—C

Amount:
Histogram Resolution: | 8-bit (255) V| Circular Kernel

Cela fait fortement monter le bruit de luminance du fond de ciel que je supprime avec MMT

MultiscaleMedianTransform = X

4 S(t 5. oooo, =1, oo, a=0. 0000)
8 S(t=10.0000, s=1.00, a=0.0000)
16
32

ARNRARY URN |-
Wm-hu!?dn—t'“

M pewiltayerzs &
Bias: [0.000 ==t a

Threshold: ©
-

amurts 100 ]

Adaptive: e

[ preview mask
Amplification: —
Smoothness:

D Imerted mask

Finalisation avec les courbes (luminosité, saturation).



=» Fin du traitement




