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Prétraitement

Pas de pré-traitement, les images fournies sont déja pré-traitées.

Traitement de I'image Ha

Traitement linéaire

Réduction du bruit, avec TGVdenoise, appliquée sur le fond de ciel. Les parties les plus claires sont protégées par un
masque créé avec I'outil RangeSelection.

Gray 1:5 m33_hal | m33-hal.fit

TGVDenoise

(®) RGB/K mode () CIE L*a*b™ mode

RGB/K | Chrominance
Apply
strength: 2.00] | m==(}
et -
Smoathness: | 50.0000000 ] [5.00 ] -
termpione:

Previewdl [] Automatic convergance

Convergence: | 0;00400000 S

[] Local Support zx
[ preview
Support image: | <target image> | -
Noise reduction:
Midtones: a
Shadows: [0:00010 | @ a

Highlights: | 1.00000 » @

RangeSelection

Lower limit: | 0.000130 &
Uppms i o

[7] Link range limits

e [o0r =6
S poncien -

[] screening Lightness [ tnvert

v mo oo x

Calcul d’'une PSF (DynamicPSF) :
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Gray 1:5 m33_hal | m33-ha1.fit

Gray7:l.. = = 4 X

DynamicPSF
[en] 8 a o o s sy rwive |_ewiy |
® Hoffat 0.000099 0.003200 2462.39  742.88 2.63 2.42  2.50px  2.38X 0.9
~ & 1 e
® Gaussian 0.600140 0.042399  3006.70 1284.72 1.22 1.14  2.87px  2.69X 0.9
~ [k 2 o |
@ Gaussian 0.000192 0.655435 1272.84 1467.32 116 L13  2.73px  2.66px 0.9
~ & 61 o
® moffat 0.000120 0.002315 2847.85  1867.23 2.53 2.47  2.54pX  2.47pX 0.94
= -
[ | o
Star 78 of 101/ 78 selected B = M anOid @
PSF Model Functions.
Auto Gaussian O Moffat [ Moffatto [ Moffats
O voffats [ moffats O voffatzs [ moffatts [ Lorentzian
[ Gircular PSF (4] Signed angles
Star Detection £3
Image Scale
A X

Deconvolution

PSF

Parametric PSF | Motion Blur PSF | External PSF |

View Identifier

s
11x11
Algorithm =
Algorithm: | Reqularized Richardson-Lucy -
Tterations
Deringing a2
Global dark: O
Global bright O
Local deringing
Local support: | star_mask m}
Local amount
Wavelet Regularization 3

e Wavele iayers

Noise threshold Noise reduction

B3 Spline (5) >

O
Convergence Disabled
Dynamic Range Extension ¥

L H

Retrait du gradient en fond de ciel avec DynamicBackgroundExtractor (DBE) :
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Gray 1:5 m33_hal | m33-hal_nr.fit

DynamicBackgroundExtraction = X
Selected Sample: 142 of 294 2
sample#:[122 | W4 M Bl ML D> X #

Anchor X: | 2579 — i
3378

Anchor Y:

S ra—
i (oo |
slocmmn | 5 P

[ Fixed

wr: L
Wg: _D.OOO = .
wo: [0.000 | ' L ]

o

0

Smoothing factar: [] Unweighted
Model Parameters (2) k4
Default sample radius: a

i

Minimum sample weight:
Sample color: [ ]

Selected sample color: [ ]
Bad sample color: NN

Shadows relaxation

’& .i!l-”a 1 : orre on

Correction: | subtraction -

[] normalize
["] piscard background model
() Replace target image
Identifier: | <Auto= |

Sample format: | Same as target =]

A v X omx
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Traitement non linéaire

Application d’une transformation histogramme puis traitement HDR :

Gray 1:5m33_hal_DBE | m33_hal DBE_HDRL.fit

o

m33_hal_DBE

HDRMultiscaleTransform

Number of layers: | B % Number of iterations: Inverted
Overdrive: |£DDD (2 ]

[ Median transform

Scaling function: | B3 Spline (5)

[] 1o lightness [ | Preserve hue
] Lightness mask
Deringing

Midtones Balance

A B
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3. Traitement de I'image claire

3. 1 Traitement linéaire

Réduction du bruit, avec TGVdenoise :

TGVDenoise

'*) RGB/K mode () CIE L*a*b* mode
RGB/K | Chrominance
Apply
Strength: | 1.50000000 || 1.50 [e=ix

'
Edge protection: | 0.00003000 || 3.00 | "
Smoathness: | 5.00000000 || 5.00 |

Iterations: m

[ ] automatic convergence
Convergence: | 0.00400000 |[4.00 |

[4)]
4k

Local Support

[

[ preview
Support image: | <target image=

-
Noise reduction:
Midtones: | 0.00100 e

X |

Shadows: (00010 |0 @
iahlghe: oa

[ | OD

Calcul d’'une PSF et traitement de déconvolution :
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Deconvolution = X

PSF =
Parametric PSF | Motion Blur PSF | External PSF |
View Identifier
PSF ez
1515
Algorithm -
Algorithm: | Regularized Richardson-Lucy -
Target: | Luminance (CIE ¥) :V|
Deringing
Global dark: | 0.1800 | 1
Global bright: Cr 1
Local deringing
Local support: | star_mask | ||
Local amount: L 2 1
Wavwvelet Regularization 3
Noise model: Wavelet layers: | 2 :H B3 Spline (5) 'V|
MNoise threshold MNoise reduction
7 [ "]
Convergence: 1 [v| Disabled
Dynamic Range Extension -
L B O ¥

Retrait du gradient de fond de ciel :

DynamicBackgroundExtraction

Gray 1:8 m33_clear | m33-clear_nr.fit

Somple =[5 | 4 | Bl M D> X
Anchor X —5meeiries
AnchorYrDHDVDD

=

|

Radius: | 18 [|C) Axial: |6 =

R/K: | 0.028157

==
.

e
wg:
wo: [0 |

‘Model Parameters (1)

Tolerance: | 0.700

Shadows relaxation:
Smoothing factor: | 0.250 (| Unweighted

Model Parameters (2) ¥

Sample Generation > 3

Default sample radius: Resize all | €3
e e

Minimum sample weight: | 0.750

Sample color: [ ]
Selected sample color:
Bad sample color: NN

Model Image
Target Image Correction

Correction: ‘ Subtraction

[ Normalize

[] piscard background model

] Replace target image
Identifier: | <Auto=>

Sample format: ‘ Same as target

h v X
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Traitement non linéaire

Application d’une transformation par histogramme :

Gray 1:6 m332_clear_DBE | <*new*>

HistogramTransformation

HExer 2L Ha [ 2h

| [ m33_clear_DBE
Hr Oc He Ha

Shadows: | 0.00000018 | 0, %0.0000

Highlights: [ 1.00000000 || 0, %0.0000

itoes a .
L EHO O ov|x

Application d’une accentuation des détails, au travers d’un masque de luminance, pour n’accentuer que les hautes
lumiéres :

Gray 1:6 m33_clear_deconv_DBE | m33_clear_deconv_DBE-fit W MultiscaleMedianTransform

b , E ' e : . Algorithm: | Multiscale median transform
Layers

®) Dyadic () Linear: Layers:

Layer ‘Scale_ |F\arameters
il 3

2 2 +0.100

3 4 +0.100

4

R

8
16

Detail Layer 1/4

Bias: | 0.000 =())

[ noise Reduction

Threshald:

Amaunti

Adaptive: o
[ Linear Mask

Dynamic Range Extension

Target: Layer Preview:
|—RGBIK components \'| ‘ No layer preview "'|

A H O oo x
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Application d’une réduction de la taille des étoiles :

Gray 1:6 m33_clear_deconv_DBE | m32_clear_deconv_ DBE.fit - = + % MorphologicalTransformation

i b . a 4 g° 1 - Morphological Filter
Operator:  Morphological Selection
Interlacing

Iterations

Amount

Selection

Structuring Element

r 1 Size: (49 elements)
way:

ol | 7
-} =
o -
oo

‘ <Unnamed= |

Thresholds ¥

A H
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m33_clear_decornv_DBE

Kernel Radius:
Contrast Limit:
Amount:

Histogram Resolution: it (. 3 rcular Kernel

A B O

w
i}
a
=
E
g
o
@
2.
i
m
o
o
]
L]
E

HDRMultiscaleTransform

Number of layers: % Number of iterations:
Overdrive:
[[] Median transform
Scaling function: | B3 Splin:
[] 7o lightness [ | Preserve hue
D Lightness mask
Deringing

e
Large-scale: )

D Qutput deringing maps

Midtones Balance

[ |




Pour finir, je sélectionne le fond de ciel avec un masque de luminance, et je lui applique une réduction de bruit :

Gray 1:7 m32_clear_deconv_DBE | m33_clear_deconv_DBE.fit

Page 12

MultiscaleMedianTransform

Algorithm: | Multiscale median transform

Layers

O] Dyadic () Linear: Layers:

Layer |Sca|e | Parameters

1 S(t=10.0000, s=0.50, a=3.0000)
S(t=5.0000, s=0.50, a=1.0000)
5(t=3.0000, s=0.50, a=0.7000)
S(t=1.5000, s=0.50, a=0.3000)
5(t=1.0000, s=0.50, a=0.1000)
5(t=0.5000, s=0.50, a=0.0000)
S(t=0.3000, s=0.50, a=0.0000)
5(t=0.1000, s=0.50, a=0.0000)

LAAAANARARE
== I N R T S R S R

[ petail Layer 1/8
Bias: =0
Noise Reduction

Threshold:
Amount:

er Preview:

|—RGWK components |Y| Mo layer preview

L H O




Traitement des couches RVB

Traitement linéaire

Suppression du bruit :

Gray 1:7 m33_red1 | m33-red1.fit

Gray 1:1 m33_bleul | m33-bleul.fit

Gray 1:6 m33_greenl | m33-greenl.fit

TGVDenoise

* RGB/K mode () CIE L*a*b™ mode

RGB/K | Cl ninance

Apply

Strength: | 0.50000000
Edge protection: | 0.00000935

Smoothness: | 5.00000000

Iterations: | 200

["] Automatic convergence

Convergence: | 0.00400000

[ Local Suppert
Preview

Support image: | <target image>

Noise reduction

Midtenes: | 0.

Shadows: | 0.0000

Highiights:

DynamicBackgroundExtraction = X

RVB1 | RVB1.fit

= | 7 £ - Selected Sample: 177 of 177 F3

M P> X+
Symmetries

Uulvle a
[ asial:[5 2]

Sample #:
Anchor

Anchor Y:

Radius:

Model Parameters (1) 2
Tolerance:

Shadows relaxation

Smoothing factor: ["] unweighted
Model Parameters (2) ¥
Sample Generation F

Resize All €a
Minimum sample weight

Samplecolor: [ |
Selected sample color: [N
Bad sample color: NN

Default sample radius

Samples per row

Model Image ¥
Target Image Correction ‘e
Correction: | Subtraction >

[ Normalize
["] Discard background model
[] Replace target image
Identifier: | <Auto> ]

Sample format: | Same as target I~

A vV X oD x
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Equilibrage des couleurs :

N e T e e
BackgroundMeutralization

Reference image: | RVB1_DBE->Preview01| | B

Lower limit: | 0.0000000 | '

Upper limit: =0 '

Working mode: | Rescale as needed ||

Tarﬁﬂthacklgmund: ‘0.0100000 o !

[l Region of Interest
Left: | O 3 Tem: |0 -

width: [@ 2] Height: [0 2| | From preview |
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Traitement non linéaire

Nouveau traitement de suppression du bruit et passage en mode non linéaire :

HistogramTransformation

n |

RGB 1:6 RVB1_DBE | <*new*>

MultiscaleMedianTransform

Algorithm | Multiscale median transform

Layers

® Dyadic O Linear: Layers:
Layer |Scale [Parameters

v o1 1 5(t=10.0000, 5=0.50, a=3.0000)
v 2 2 S(t=5.0000, 5=0.50, a=1.0000)
v 3 4 S{t-3.0000, 5-0.50, 2=0.7000)
v o4 8 S(t=1.5000, 5=0.50, a=0.3000)
+ 5 16 S(t=1.0000, 5=0.50, 2=0.1000)
¥ 6 32 S(t=0.6000, 5=0.50, 3=0.0000)
¥ 7 64 S(t=0.3000, s=0.50, a=0.0000)
~ 8 128 S(t=0.1000, 5=0.50, 2=0.0000)
«~ R| 256

Detail Layer 1/8

[ tinear Mask =
I Dynamic Range Extension ¥
[“Moviewsslestg= || mren Layer Preview: :
H: Hc Me [HMrcek | DA e | [+] [Nolaver preview __[v]
shadows: 000000000 || W Wwalh®O oD x
Highlights:  1.00000000 || U oa

Midtones: | 0.50000000 | €3

A H O

[ Ao lip setun | ¥
oD v X

Encore une passe de réduction du gradient :

RGB 1:6 RVB1_DBE | <*new*>

DynamicBackgroundExtraction
Selected Sample: 1 of 293
Samale WO PS> X
anchorx:[20 |

ries

I:IHD vllo
DAx\a\

Model Parameters (1)

Tolerance:

Shadows relaxation:
Smaoathing factor: [1 Unweighted
Model Parameters (2)

Sample Generation
Default sample radius: Resize All | €1
e cerien

Minimum sample weight:

sSamplecolors [ ]|
Selected sample color: [
Bad sample color: NN

Model Image

Target Image Correction

Correction: ‘ Subtraction
[ normalize
[l piscard background model
["] rReplace target image
Identifier: | <Auto> |

Sample format: | Same as targst

A v X oD X
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Application d’un traitement HDR :
= HDRMultiscaleTransform = X
Mumber of layers: B % Number of iterations: Inverted
Overdrive: | 0.000 | 1

[] Median transform

Scaling function: | B3 Spline (5) -

[] 7o lightness [ Preserve hue
[] Lightness mask

Deringing x>
Midtones Balance ¥

A H oo x
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Réduction de la dominante verte :
.

SCNR

Color to remove; | Green

Protection method; | Average Meutral

Amount; -

[v| Preserve lightness
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Traitement de I'image OllI

Traitement linéaire

Suppression du bruit avec TGV denoise. Les hautes lumiéres sont protégées par un masque :

Gray 1:1 m33_OTI->Preview01 | m33-0THLfit

TGVDenoise

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

RGB/K | Chrominance
Apply
Strength:
Edge protection: '
Smoothness: C
Iterations:

D Automatic convergence

Convergence: | 0.00400000 =3

| Local Support

w
ar

“

[ | oD x

Calcul d'une PSF:
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Gray 1:1 m33_OIII->Preview01 | m33-OIILfit

DynamicPSF

y [ch |

o loor [owe ]

Fwimy [ ¢

@® Moffat
v ik 23
@ Moffat
v ik 58
® Moffat
vk s
@® Moffat
19

. o
0
0

v & ]

oy
1974.26

2.95  2.79x

2116.83 3.65  2.78px

2024.98 2.78  2.67px

1216.43 3.04  2.71px

2.48px 0.8
2.51px e,gD
2.43px 0.9

2.490x 0.94

4

|star 630f 1087863 selected
PSF Model Functions

Auto Gaussian
[ moffats [ Moffats
[ circular PSF

Star Detection
Image Scale
h X

Gray 7:1... = = +

m B P o

[ moffata
O Lorentzian

[ moffatio
[ moffat1s

[ moffat
[ Moffatzs

[ signed angles

X

I BE B
FY

Déconvolution appliquée sur les hautes lumieres uniquement (car le fond de ciel contient encore pas mal de bruit que

je n'ai pas réussi a retirer) :

Gray 1:6 m33_OIII | m33-0IILfit

Deconvelution

PSF

Parametric PSF | Motion Blur PSF | External PSF |

View Identifier

=
11x11
Algorithm 2
Afgorithm:| Regularized Richardson-Lucy iv
Iterations:
rarge
| peringing 2
Global dark: Cr 1
Global bright: Cx 1
Local deringing
Local support: | star_mask | |
Local amount —
[V wavelet Regularization = -2
Moise model: Wavelet layers: | 2 :H B3 Spline (5) :v|
Noise threshold Noise reduction
)
y————
-
a——
| e—
] Disabled
-
L H oo x

Suppression du gradient de fond de ciel :
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n |

Gray 1:6 m33_OTII_nr | m33-0TIL_nr.fit
.k . sSelected Sample: 284 of 284

Sample #: : M P> X &
Anchor X — Symmetries —
Anchor Y: | ulvllo

Radius

m33_0III_nr

: | 0.000

Model Parameters (1)
Tolerance:
Smoothing factor: D Unweighted
Model Parameters (2)

Sample Generation

Default sample radius: Resize All | €1
Samples per row: Generate
(

Minimum sample w

Sample
Selected zample
Bad sample

Model Image ¥
Target Image Correction F
[ normali
[| piscard background model
["] Replace target image
Identifier:

Sample format:

A v X

Traitement non linéaire

Application d’une transformation par histogramme :

Gray 1:6 m33_OITL_nr_DBE | <*new*>

a

HistogramTransformation

m33_0IIl_nr_DBE

-

BLEE

Shadows: [ 0.00001774_| i 4 Lo
[L.oooo0000 || o, =0.0000 W oe

¥




Application d’un traitement HDR suivi d’une accentuation des détails :

Gray 1:5 m33_OIII_nr_DBE_clone | <*new*> HDRMultiscaleTransform

- e . R , ; T o o Number of layers: Number of iterations Inverted

Overdrive:

[] Median transform

Sealing function: | B3 Spline (5)

[1 7o lightness [ Preserve hue
["] Lightness mask
Deringing

Midtones Balance

h H

MultiscaleMedianTransform

Algorithm: | Multiscale median transform

Layers

* Dyadic () Linear:

Layer | Seale [Parameters
1
2 +0.100
4 +0.100
8
18

Detail Layer 1/4

["] Noise Reduction

Threshold:

Amout

Adaptive:
[ Linear Mask
Dynamic Range Extension
Target: Layer Preview:

| RGB/K components ¥ | | no layer preview

L B O oD
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Traitement de I'image Ol

Combinaison des images

C’est la que ca se complique ! On a différentes images N&B qu’il va falloir re-combiner :

u |

B Gray1:12m33_clear_finale Im33_... = = + X Gray 1:12 m33_hal DBE HDR.. = = 4+ X [] Gray1:13m33 OILnr DBE c.. = = + X RGB 1:17 RVB1_DBE_DBE | RVB1_DBE DBEfit = = 4 X

m33_hal_DBE_HDR1

)
=1
&

© E— | ©

Gray 1:12 RVB1_DBE_DBE R | <*new.. - = # X [ Gray1:12RVB1_DBE DBE G| <*ne.. = = + X Gray 1:12 RVB1_DBE_DBE_B | <*new*> -z + X

TS ;[

DBE_DBE_G

RVB1_DBE_DBE R

RVBL

Q iy - i ':f%}

Apres plusieurs essais, je retiens cette formule PixelMath, pour créer une nouvelle composition de couleurs :
- Le rouge sera composé de 50% de la couche rouge, et 50% de la couche HA
- Le vert prend 50% de Olll et 50% de la couche verte,
- Le bleu prend 70% de la couche bleue, et 30% de la couche Ol

] RGB 1:5 Imagell | <*new*> B I i Pixell\;lath : = %
- [Expressions. A
] R/K: | 8.5<RVB_R+0.5*n33_hal_DBE_HDR1 | a
= G: | 0.5RVE_G+0.5*n33_OL1I_nr_DBE_clone | a
B:| 0.7<RVB_B+0.3n33 OTTI_nr_DBE_clone | a

A | a

Symbols: | | €«

[] use a single RGB/K expression
Expression Editor
Destination 3

E Generate output

D Single threaded

|| use s4-bit working images
["] Rescale result

Lower bound: | 0.000G00000000000
Upper bound: |'1.000000000000000

() Replace target image

(®) Create new image
Image Id: | <Auto> rx|
Image width:
Image hsight:

4

4 b

Color space: | RGE Color ‘1'|
| Alpha channel
Sample format: | <Same as target> \'|
L EHeO o *
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Avec une autre formule PixelMath, je crée une image de luminance composée de :
- 70% de la luminance couche claire,
- 20% de la luminance Olll,
- 10% de la luminance Ha

Gray 1:6 Imagel7 | <*new*> - = 4 X ';:‘ PixelMath = X

Expressions. 2

RGB/K: | 0.7*m33_clear_finale3+0.2*m33_OIII nr_DBE_clone+9.1*m33 hal DBE_HDR11 | a

G | &
= | @
A | a
Symbols: | |a

Use & single RGB/K expression
Expression Editor
Destination 2
Generate output
] Single threaded
[} Use B4-bit warking images
[ Rescale result

Lower bound:

Upper bound:

() Replace target image
(®) Create new image

Image Id: | =auto> | a
Image width: | <As target> -
Image height: | <As target= =

Color space: | <Same as target= I~
[l Alpha channel
Sample format: | <Same as target> ||
L HS® oD x

Avec une autre formule PixelMath, je crée une image de luminance composée de :

LRGBCombination = X

Channels / Source Images

L |Irnagz217I | (|
Or [<auto> | o
mE | §=
Os | | =
Target: | <No View Selected= Vl
Channel Weights ¥
Transfer Functions -

Lightness: | 0.500

Saturation: | 0.500

Chrominance Noise Reduction ¥
A H O oD x
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RGB 1:6 Imagel1l | Couleurs_combinees.fit

Et pour finir un petit ajustement des niveaux (contraste et intensité du bleu):
- CurvesTransformation

e m BHES Q =

Hr Oc Me |[Mree/k Fa DL Mz Db Ec M1 Es

Input: | 0.20286 | 4 MW * =
Output: [0.29245 | B M 374 o @ @
A E[O] oov|x
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