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1. Prétraitement

=>» J’ai calibré chaque couche en utilisant les masterdark, masterbias et masterflat correspondants

ImagecCalibration

ImageCalibration

Target Frames B Target Frames B
1 v [ Hal_lifts Add Files 1 v [ Bleudtfts Add Files
2 v D Hal 2.fts 2 v D Bleu_02.fts
3 v [ Hallafts 3 v [ BleuD3fts _
4 v [ HalAfts 4 v [ Bleu4fts
5 o [ Helsfs 5 v [ Bleu 0sits
6 v [3 He2 s 6 + [ BleuD6fts
7 v [ Hai10fts 7 v [ Bleu07fts
9 o [Y Ha2 3fts ¥ | [] Full paths [] Full paths
Format Hints ¥ Format Hints ¥
Output Files e Qutput Files e
Output directory:| D:/Concours Albireo/Sh2-155/tmp/Ha | = Output directory:| D:/Concours Albireo/5h2-155/tmp/Blue | =
Output extension: | fit | Prefix | | Postfic| cal | Output extension: | fit | Prefix | | Postfic| _cal |
Sample format: Sample format:
Output pedestal (DN): Output pedestal (DN):
Evaluate noise Evaluate noise
Noise evaluation: | Multiresolution Support v| Noise evaluation: | Multiresolution Support V|
[] Overwrite existing files [] Overwrite existing files
On error: On error:
Pedestal ¥ Pedestal ¥
[] Overscan ¥ [] Overscan ¥
Master Bias 2 Master Bias 3

| \bireo/Sh2-155/Masters_calibration-pixinsightSh2-135/MASTERBIAS_1x1_43bias.fit | =]

|\IbireofShZ-‘ISSIMasters_calibration-pixinsightShZ-‘ISSIMASTERBIAS_‘Ix1_43bias.fit | =]

[] Calibrate
Master Dark 3

[] Calibrate
Master Dark 3

| '5h2-153/Masters_calibration-pixinsightSh2-135/MASTERDARK_1x1_18dark_900s.fit | =]

|'Sh}l-‘lSSIMasters_calibration-pixinsightShZ-‘ISSIMASTERDARK_‘Ix1_18dark_9005.fit | =]

Calibrate
[] Optimize

Optimization threshold: | 0.00000 | @
Optimization window (px):
CFA pattern detection:

Calibrate
[] Optimize

Optimization threshold: | 0.00000 | @
Optimization window (px):
CFA pattern detection:

Master Flat 2 Master Flat 2

|-,"Sh}l-‘lSSIMasters_calibration-pixinsightShZ-‘ISSJ‘MasterFLAT_caIibre_bin‘Ix‘I_Ha.fit | =] |hZ-‘ISSJ‘Masters_caIibration-pixinsightShZ-‘ISSJ‘MasterFLAT_caIibre_bin‘Ix‘I_BLUE.fit | =]
[] Calibrate [] Calibrate
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ImagecCalibration

ImageCalibrati

Target Frames 3 Target Frames 3
1 v D Vert_03.fts Add Files 1w [ Rouge0lfts Add Files
2 v [ Vert ddts m— 2 v [J Rouge 02fts Select Al
3 v [ Vert0sfts 3 v [ Rouge03.fts _
4| v D Vert_06.fts 4 v D Rouge_04.fts
5 v [ Vert0Tfts Toggle Selected 5 « [ Rouge05its Toggle Selected
3| D LIS Remove Selected Jl D Rouge 06 fts Remove Selected
7 D Rouge_ 07 fts
s o
[] Full paths [ Full paths
Format Hints = Format Hints =
Output Files 2 Qutput Files 3
Output directory: | D:/Concours Albireo/5h2-135/tmp/Green | @ Output directory: ‘ D:/Concours Albireo/Sh2-155/tmp/Red | =
Output extension: | fit | Prefix: | | Postfix: | _cal | Output extension: ‘ fit | Prefix: | | Postfix: | _cal |
Sample format: | 32-bit floating point  + Sample format: | 32-bit floating point =~
Output pedestal (DN): Output pedestal (DN):
Evaluate noise Evaluate noise
Noise evaluation: | Multiresolution Support v| Moise evaluation: ‘ Multiresolution Support v|
[] Overwrite existing files [ Overwrite existing files
Pedestal ¥ Pedestal ¥
[ overscan ¥ [ Overscan ¥
Master Bias 3 Master Bias 3

| wlbireo/Sh2-155/Masters_calibration-pixinsightSh2-135/MASTERBIAS_1x1_43bias.fit | &

|\IbireofShZ-'I55}'Masters_caIibration-pixinsightShZ-‘I55)'MASTERBIAS_1x1_43bias.fit | =

[] Calibrate
Master Dark F 3

[] Calibrate
Master Dark 2

| '5h2-135/Masters_calibration-pixinsightSh2-135/MASTERDARK_1x1_18dark_%00s.fit | =]

| '5h2-135/Masters_calibration-pixinsightSh2-155/MASTERDARK _1x1_18dark_800s.fit | =]

Calibrate

[] Optimize

Optimization threshold: [
Optimization window (px):

CFA pattern detection:

Calibrate
[ Optimize

Optimization threshold 00000 | @k
Optimization window (px):
CFA pattern detection:

Master Flat 2 Master Flat FS

|2-1SSIMasters_caIibration-pixinsightShZ-‘ISSIMasterFLAT_caIibre_bin‘Ix‘I_GREEN.fit | & |ShZ-‘I55;"Masters_ca\ibration-pixinsightShZ-‘ISSIMasterFLAT_caIibre_bin‘Ix‘I_RED.fit | =]
[] Calibrate [] Calibrate
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La premicere image de la couche verte semble corrompue, je fera donc sans...




=> Le script SubFrameSelector me permet de choisir 1’image qui a la meilleure FWHM

About

Target Subframes

1 Hal_1_cal Add Files...
2 Hal_2_cal
3 Hal_3_cal
4Hal_4_cal
3 Hal_5_cal

6 Haz_10_cal Clear
7T Ha2_1_cal
& Ha2_2_cal
9 Ha?_3_cal [] Full paths

10 HaZ_4 cal Use file cache

Toggle Selected

System Parameters
Star Detection and Fitting
Expressions

Table

Index Name (14 approved/15) |Weight | FWHM (pixel) | Eccentricity | SMRWeight Toggle Selected
X 3Hal_3_cal 1.503 1.780 0.6443 1.503 -
4 Hal_4_cal 1.499 1.602 0.7188 1.499
5 Hal_5_cal 1.498 1.704 0.6921 1.498 Save Table As...
2 Hal_2_cal 1.429 1.763 0.6768 1.429
13 Ha2_7_cal 1.482 1.585 0.6676 1.482

Unlock Selected

1 Hal_1_cal 1.479 1.658 0.6788 1.479 Sort table by:
- 14Ha2 8 cal 1473 1577 0.6623 1473
7 Ha2_1_cal 1.469 1.765 0.6930 1.469

[ SNRWeight
hd

| Descending

Plots

Ordinate: | FWHM | | Unlock All | | Save Plots As...

FWHM (pixel) (14 approvedi15) Sigma
180}

| Measure || Qutput Subframes || Qutput Maps || Reset | Dismniss

Il s’agit de I’'image Ha2 8

J’en profite pour noter I’image qui a le meilleur SNR (Hal 3).



=> J’aligne ensuite la totalité des images a partir de la méme référence

| | StarAlignment

Reference image: | Concours Albireo/Sh2-155/tmp/Ha/Ha2_8_cal fit || File

Distortion model: |

[] Undistorted reference

Registration model: | Projective Transformation

d

Spline smoothness: —

[ | Distortion cerrection

Distortion residual: | 0.005 g

Distortian iterations: | 20 :

Working mode: | Register/Match Images

[] Generate masks
[| Generate drizzle data
[] Frame adaptation

Target Images

Hal_1_cal.fit
Hal_2_cal.fit
Hal_3_cal.fit
Hal_4 cal.fit
Hal_5_cal.fit
Ha2_10_cal fit
Ha2_1_cal.fit
Ha2_2_cal.fit
Ha2_3_cal.fit
Ha2 4 cal.fit
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Add Files
Add Views
Select All

Invert Selection

Toggle Selected
Remove Selected

Clear

[] Full paths

4

il

Format Hints

Output Images

LR |

Output directory: |

Output extensicn: | fit | Prefix |

| Postfix | _reg | Mask:

)

Sample format: | Same as target

M

[ ] Overwrite existing files
Star Detection
Star Matching

Interpolation

AL H®

Cn error: | Continue

OD X




= J’empile les images avec Imagelntegration. Je répéte cette opération sur chacune des couches.

H ImagelIntegration = X
Input Images 3
1+ Hal_3_cal reg/fit Add Files
2 v Hallclregfit Add Drizzle Files
3 " Hal_2_cal regfit
4+ Hal 4 cal regfit Clear Drizzle Files
5+ Hal_3_cal_regfit
6 " Ha2_10_cal_reg.fit
7+ Ha2_l_cal_regfit Select All
8+ Ha2 2_cal_regfit
9 +" Ha2 3 cal_regfit Toagle Selected
10+ Ha2_4_cal reg it cggle selecte
11+ Ha2_5_cal_reg fit Remove Selected
12+ Ha2_b_cal_regfit L
13+ Ha2_7_cal_regfit
14 v Ha28 cal regfit | [[] Static drizzle targets
P PP | [ ] Full paths
Format Hints ¥
Image Integration ¥
Pixel Rejection (1) +

Rejection algerithm: | Winserized Sigma Clipping | > |

MNormalization: | Scale + zero offset  +

Generate rejection maps
Clip low pixels

Clip high pixels

Clip low range

[] Clip high range

[] Report range rejection
Map range rejection

Pixel Rejection (2} F

Min/Max low:

Min/Max high:

Percentile lo

Percentile hig

Sigma low:

L

Sigma high:

L

Linear fit low:

Linear fit high:

Range low:

Range high:

Pixel Rejection (3} ¥

[[] Region of Interest ¥

A @ oD kX

= Je sauvegarde chaque couche.



Traitement

=» Traitement de la couche Ha

Retrait du gradient (pas évident avec autant de nébulosités). Je prends bien soin de conserver mon process icon
configuré, qui me servira a appliquer le méme retrait de gradient sur chacune des couches.

Gray 1:6 Ha | Ha.xisf DynamicBackgroundExtraction = X

»

Selected Sample: 15of 15 E
sampe#:1s | M 4 b M S X #
ot [555 | ‘

echor ;2132 || IR LIV DD
Radius: | 15 Dw’

RK: | 0.000952 | L B

[} Fixed

Model Parameters (1)
R
Shadows relaxation:
Smoothing factor: [] Unweighted
Model Parameters (2) ¥
‘Sample Generation 2
Default sample radius: [ 15| a
S e o
Minimum sample weight:
Sample color: ]
Selected sample color: [N
Bad sample color: [N
Mode! Image oa

Identifier: | <Auto> I
Sample format: | Same as target v|

A v X oo

=>» Retrait du bruit
Je clone I’'image, passe ce clone en mode non-linéaire et resserre 1’histogramme pour en faire un masque.

HistogramTransformation

mEXeL b sa

CREEE
|ﬂ Ha_clone v|

mR DG B [mRGEK | mA [
Shadows: | 0.00000000 | 0, %0.0000 TR x|
Highlights: | 1.00000000 | 0, 90.0000 PV x|
Mldtones: L x| ¥
L B[O 0D v X




J’applique ensuite ce masque et I’inverse.

Et je réduis le buit avec le process AtrousWaveletTransform.

ATrousWaveletTransform = X
Wavelet Layers S
(#) Dyadic () Linear: Layers:
Scaling Function: | Linear Interpolation (3) |v |

Layer |Scale |Palameters

v o1 1| 5(3.000,1.00,1)
v 2 2 S(2.000,1.00,1)
v 3 4 5(1.000,1.00,1)
v 4 8 5(0.500,0.34,1)
v R 16

Detail Layer 3/4
Bias: =@ €

Moise Reduction
Threshold: =3 )
Amount:
Iterations:

[ k-Sigma Noise Thresholding

»

»

]

[ ] Deringing
Large-S5cale Transfer Function

H oM H Y

Dynamic Range Extension

Target: Layer Preview:
| RGB/K components hd | | Nao layer preview

A HO L

Kl

e
AR




=>» Déconvolution

Premiérement, je crée un masque d’étoiles.

- = 4 X
StarMask

O

Noise threshold: ==
Working mode: | Star Mask v

star_mask

Scale:

Structure Growth

II

Large-scale: | 2

Small-scale: | 1
Compensation: | 2

Mask Generation

Smoothness:
[] Aggregate
[] Binarize
[] Contours
[ Invert
Mask Preprocessing 2
Shadows: | 0.00000 | & 1
0.27! = = ]

LE 2 3

Midtones:
Highlights:

Truncation: | 1. 5 1

Limit: | 1. ~

elelells

sy | FWHMx

0.001205 0.197258 641.34  2122.48 2 5 4.28px

0.001110 ©.082176 1440.32 2456.84 3 : 4.21px
A
® Moffat ©.001289 0.106919 1545.33 2065.46 . . 4. 17px~

v %
4

59 stars = M a0l BEE

PSF Model Functions 2

Hl [ CircularPSF V] Signed angles
Star Detection
Image Scale

|




=>» Transformation en mode non-linéaire

La montée d’histogramme a été faite en copiant automatiquement les valeurs de la STF.

HistogramTransformation

Eak e 4 e [ 2 S S

NEE 2
[16bitea0) [ |[area  v]
|n Ha '|

ER =G -BIIIA [ 2 #F
Shadows: | 0.00070673 | 1317, %0.0078 4 W€
Highlights: | 1.00000000 | 0, 50.0000 K W e

Midtones: | 0.00128207 | €3 Auto Clip Setup | ¥
LA NO O o [v| %

=» Contrastes

Je génere d’abord un masque d’étoiles que j’applique et inverse sur I’image afin de ne pas toucher au
contrastes de ces derniéres.

- = + X
StarMask

Noise threshold: | 0.10000 | m==fux

Working mode: I Star Mask v

Scale: | 6 —

Structure Growth 2

O

star_mask

Mask Generation

Compensation: [ 2 -
T

Smoothness: | 8_,1

[] Aggregate
[] Binarize
[ Contours
[T Invert

Mask Preprocessing 2

Shadows: _60_6665_] [ :
Midtones: r()727000 = 2 :
Highlights: | 1.00000 | ¢ )
Truncation: | 1,00000 |= o

Limit: | 1.00000 |




J’applique ensuite une 1égere courbe

| CurvesTransformation

e o RES JQA Tal=

Add/Edit Point | x = 0.16812 | y = 0.51471

WR OG MB MWMRGEK HA EHL Ha EHb Bc ODH BES

Input: 4 H ok X
Output: P M 45 @ (A [A]
A N[O oD v ¥

=>» Mon image Ha est traitée




=>» Traitement des couches RGB

= Création de I’'image RGB

Je crée une image RGB linéaire avec le process ChannelCombination.

rm

“y ChannelCombination = X
— Color Space ——— — Channels / Source Images
(o) RGB  CIEXYZ RIR ID
G |G |
(O HSV () CIE *a*b* [ |
B [B K=
Ot (O ClEECh Target:[<No View Selected> ]vJ
A HO O |

RGB 1:7 RGB | <*new*>

*.



=>» Retrait du gradient

Je réutilise le process icon DBE créé pour la couche Ha que j’applique tel quel a mon image RGB
DynamicBackgroundExtraction = X

Selctedamples 1of1s &
Sampe#:[1 | M 4 P M =+ X #
e i35 s

Sample format: | Same as target |

=>» Calibration des couleurs

Avec BackgroundNeutralization et ColorCalibration.




J’enléve ensuite la dominante verte avec SCNR.
=> Traitement du bruit
Je génere une Luminance pour m’en servir de masque.
Pour cela, j’équilibre le poids des couleurs avec RGBWorkingSpace (valeurs a 33% pour chaque couche), puis j’extrais

la couche L.

Je transforme cette luminance en mode non-linéaire et je resserre les histogrammes.

J’applique et inverse ce masque a I’image.

Puis applique ma réduction de bruit avec AtrousWaveletTransform

ATrousWaveletTransform

Wavelet Layers ? ™ T
(®) Dyadic () Linear: | 0 2

Scaling Function: | Linear Interpolation (3) ‘v |

Layer [Scale ]Pavameters
v 1 5(3.000,1.00,1)
2 2 5(2.000,1.00,1)
3 4 5(1.000,1.00,1)
4 8 5(0.500,0.31,1)
R 16

A RN

[V Detail Layer4/4

Bias: @ 2

[Vl Noise Reduction

Threshold: | 0.500 X

Amount: =
lterations: [1—;_]

[T} k-Sigma Noise Threshelding

¢
»a»

[[] Deringing

Large-Scale Transfer Function

“ o«

Dynamic Range Extension

Target: Layer Preview:
| RGB/K components V‘ | No layer preview ‘Vl

A H[O oD X




=>» Passage en mode linéaire

Je recopie automatiquement les valeurs de la STF dans HistogramTransformation, puis affine manuellement chaque
couche couleur.

ﬂ HistogramTransformation = X

HaRXe 2 Ja AEE KNS

[16bit6am)  [*][Area v] [ [ [ [ ]
(3 ree =
R |G| W8 MREEK A k| g 4

Shadows: | 0.00000000 0, %:0.0000 4 W €
Highlights: | 1,00000000 0, %0.0000 Wow €

Midtones: | 0.49873418 | €4 Auto Clip Setup | ¥
A E[O] O D [v] %

=>» Mon image RGB est traitée




= Combinaison et traitement Ha-RGB

J’aurais souhaité utiliser le script Ha-RVB-AIP mais celui-ci ne semble pas fonctionner. Il reste bloqué.

J’utilise donc le script NBRGB :

ZoomToFit

_' | Gchannel | | Fitview |

, B channel ‘ I OptimalFit I

£ Linked STF
NBRGB .
Non Linear

— RGB source Image

Source image: [ [ RGB

Bandwidth (nm):

— Narrowband for R channel (eg Ha)

Source image:l [ Ha
Bandwidth (nm): =t

Scale:| 1.20 (= 1x

— Narrowband for G channel (eg 03)

Source image: | <No View Selected>

Bandwidth (nm}): | 8.50

Scale: E &

— Narrowband for B channel (eg 03)

Source image: l <No View Selected>

Bandwidth (nm): | 8.50

[@one] [vor ]

J’ai bien précisé que mes images sources ne sont pas linéaires.



Mon image Ha-RGB est générée mais mérite un traitement un peu plus possé, en particulier concernant les
couleurs qui ont été dénaturées.

CurvesTransformation

HEX oL [ A

x=0.6709(43966-44130) 5257, %:0.0313 | y=0.2667

[16-bit(64K)  [>|[Area ] (] = :

| E1 NBRGBCombination ~| @72182{@\3] Q @
= [ Add/Edit Point | x = 047794 |y = 0.55637

ER| DG MB EDRGEK EHA S o B

1@“: 5 500000 .m 4 | ®R @G me (MRGBK |BA EL @a Db Bc OH WS

Highlights: | 100000000 | 0, %0.0000 | Input: | 0.21569 | 4 W o HiE X
Mictones: 05000000 | €3 [Auto CipSetup | 5 | Outputt 016322 | b M 2/5 o m

A m[O] onlv/¥|x H[O oD v X




Déconvolution manuelle pour faire ressortir les détails :




Traitement terminé !




