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PixInsight : Qu'es aquo ?

Reponse rapide::

un logiciel de traitement d’'images du ciel
profond (et aussi planétaire)

Mlals ce n:est pas que ca !



Historique

@ Cree par Juan Conejero (Espagne),
programmeur professionnel et astrophotographe.

® Prédecesseur: SGBNR (reduction de bruit) en
2001.

® Le projet Pixlnsight a demarre en 2003.

@ PixInsight LE (freeware limited edition) a eté
realise en 2004/2005.

@ PixInsight Standard (Edition commerciale,
architecture modulaire) a demarre en 2008 et
toujours en evolution constante.



Pourquol Pixinsight 2

@ Logiciel de traitement puissant

® Algorithmes mathematiques innovants
et optimises

@ Controle total de tous les processus
@ Environnement graphique evoluée

@ Plateforme de traitement d'image
realiseé par des astrophotographes pour
des astrophotographes



Inside Pixinsight ?

@ Architecture modulaire et ouverte

@ Développement : PixInsight Class Library

@ Portabilite multi OS

@ Donnees 8, 16, 32, 64 bits

@ Interface graphigue avec visu temps reel

@ Gestion multi-processeur et RAM

@ Gestion des profils de couleur ICC

@ Scripts (Javascript), command line, PCL C++



Portabilité multi OS

® Microsoft Windows XP/Vistal/7 ; 32 et 64 bits
® Mac OS X 10.6/10.7/10.8 : 32 et 64 bits
® Linux 32 et 64 bits

@ Core application based on PCL and
Trolltech’s Qt framework

@ PCL : librairie independante de I'OS et du
hardware

@ Parallel processing : gestion avancée des
processeurs multi-coeurs et hyperthreading



Dynamique reelle de 64 bits

® Unsigned Integers : 8-bit, 16-bit, 32-bit
® |[EEE 754 Floating Point : 32-bit et 64-bit

@ PCL support for complex-valued floating-

point Images

@ Tous les processus peuvent travailler
avec tous les types de donnees sans

aucune distinction

12bit = 4 196
14bit = 16 384
16bit = 65 536
32bit = 4 294 967 296

64bit= 18 446 744 073 709 551 616




Formats d images supportes

oFITS : 8, 16, 32, 64 bits
©TIF : 8, 16, 32, 64 bits
@APN (RAW.: librairie DC-RAW)

@ formats graphiques 8 bits (BMP, JPEG,
PNG, GIF,...)



Principe mathématique

® Traitement multi-echelle (multi-résolution)

® Decomposition du signal de depart en separant a chaque niveau de resolution
les basses frequences (approximation) et les hautes frequences (deétails) du
signal.

@ Traitement par ondelettes (algorithme a trous)
@ Transformee de Fourier

@ Deconvolution

@ Masques

@ Operations lineaires (mathematiques)



Principe mathématique

® Alignement stellaire precis (jusqu'a 20%
meilleur que les autres logiciels dedies)

® Empilement optimise selon differents
algorithmes

@ Algorithmes evolues de composition de
mosalques

@ Fonction magique : HDR Multiscale
Transform



Principe mathématique

@ Outils paramétrables (repetables pour
plusieurs images)

@ Outils dynamiques (uniques a 'image
sélectionnee)



des couleurs
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Sauvegarde des Process

® Process lcons
@ Historique d’'un traitement : icone

O Projets (incluant historigue de chaque image)

VIS_Ha

= [ 2 Y SO U

Gray 1:7 M8 Ha | M8 Ha.fit = = 4 X '; ProcessContainer = X‘

‘ 0|® <Root> « Start time: 2012/09/21 06:32
1 §4 HistogramTransformation T -

0 g ¥ _ 1 HDRMultiscaleTransform ' = new HDRMultiscaleTransform;

Ik o . 3 &  CurvesTransformation .numberOfLayers_z i
.number0fIterations =

4 MultiscaleMedianTransform M&8_Ha_clone _invertedIterations

5 ® ProcessContainer .overdrive = 0.000;
Mask <*broké| P -medianTransform = true;
.scalingFunctionData = [

2;
false;

51 [g; HistogramTransformation

23 6 & CurvesTransformation M8 Ha clone| 5 5p3906,0.015625,0.023438,0.01¢
- 7 ACDNR ~M8_Ha_clo 0.015625,0.0625,0.09375,0.0625,¢
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Ce quon n'y trouvera pas

@ Fonctions artistigues
@ Outils «clone» evolues
® Retouches locales

@ Et plusieurs petites choses pourtant bien
utiles...
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Introduction
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ImageRegistration

A histogram IS a discrete representation of the distrnibution of values
the whole set of data points into a number of intérvals and counts the

A Y Y Y Y Y Y Y Y Y Y Y YYYYYYYYTYY

[ script Editor

tmtensity Transformations Histograms are discrete functions usually represented in the form of
I
B AcactiveStretch
Bl AcastiveStre Applied to digtal images, histograms are generated by remapping a
L AAOINSZ0gram range of discrete values, for example 256 values in an 8-bit histogra

counter initialized to zero. Then for each pixel in the image, its value
corresponding counter is incremented by one unit. The result of this ¢
s a list of integers representing the total number of existing pixels fo
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Process 10 of 20

> Mistory Explorer [ rige Editor

<No View Availabie»

image analysis, and the basis for many essential

® Pixinsight File Edit View Image Preview Mask Process Script Workspace Window Resour
® 00
D0 EDEOESEMDE [OCGa ¢+ REZHBDODE
Process Console

/Vo i
Reading FITS: 16-bit integers, 1 channel(s), 2048x2048 pixels:
MRS noise evaluation: done.
Scale factors 0.99971
Zero offset : +3.051758e-05
Noise estimates : 3.238e-04
Weight : 1.00000
/Volumes/HD2/AIP/concours 4559/Bias -35C bin 22 11 fichiers bruts/calib Mar25-011bm.fit
Reading FITS: 16-bit integers, 1 channel(s), 2048x2048 pixels: 100%
. none

MRS noise evaluation: done.
. low=yes high=yes

Scale factors 1.00140
sigma_low=4.000 sigma_high=4.000

Zero offset +3.051758e-05
Noise estimates : 3.238e-64
Weight 1.00000

Integration of 11 images:
Pixel combination
Output normalization
Pixel rejection

Winsorized sigma clipping

Rejection clippings ...
Rejection parameters ......
* Using 2048 concurrent pixel stack(s) = 544.00 MB
Integrating pixel rows: 0 -> 2047: 100%

Pixel rejection counts:
/Volumes/HD2/AIP/concours 4559/Bias -35C
oo 4482 0.107% ( 1476 +
/Volumes/HD2/AIP/concours 4559/Bias -35C

2: 4541 0.108% ( 1659 +
/Volumes/HD2/AIP/concours 4559/Bias -35C
3: 4479 0.107% ( 1663 +
/Volumes/HD2/AIP/concours 4559/Bias -35C
4 : 4308 0.103% ( 1720 +
/Volumes/HD2/AIP/concours 4559/Bias -35C
= 4201 0.100% ( 1697 +
/Volumes/HDZ/AIP/concours 4559/Bias -35C
6 4158 0.099% ( 1715 +
/Volumes/HDZ/AIP/concours 4559/Bias -35C
7 : 4389 0.105% ( 1831 +
/Volumes/HD2/AIP/concours 4559/Bias -35C
8 : 4279 0.102% ( 1824 +
/Volumes/HD2/AIP/concours 4559/Bias -35C
9 : 4274 0.102% ( 1776 +
/Volumes/HD2/AIP/concours 4559/Bias -35C
10 : 4367 0.104% ( 1876 +
/Volumes/HD2/AIP/concours 4559/Bias -35C
11 : 4313 0.103% ( 1879 +

bin 22 11 fichiers bruts/calib_Mar25-601bm.
3006 = ©0.035% + 0.072%)
22 11 fichiers bruts/calib_Mar25-602bm.
2882 = 0.040% + 0.069%)
22 11 fichiers bruts/calib_Mar25-603bm.
2816 = ©0.040% + 0.067%)
22 11 fichiers bruts/calib_Mar25-004bm.
2588 = 0.041% + 0.062%)
22 11 fichiers bruts/calib_Mar25-005bm.
2504 = 0.040% + 0.060%)
22 11 fichiers bruts/calib_Mar25-006bm.
2443 = 0.041% + 0.058%)
22 11 fichiers bruts/calib_Mar25-607bm.
2558 = 0.044% + 0.061%)
22 11 fichiers bruts/calib _Mar25-008bm.
2455 = 0.043% + 0.059%)
22 11 fichiers bruts/calib_Mar25-609bm.
2498 = 0.042% + 0.060%)
22 11 fichiers bruts/calib_Mar25-016bm.
2491 = 0.045% + 0.059%)
22 11 fichiers bruts/calib_Mar25-011bm.
2434 = 0.045% + 0.058%)

bin
bin
bin
bin
bin
bin
bin
bin
bin

bin

Total : 47791 0.104% ( 19116 + 28675 = 0.041% + 0.062%)

MRS noise evaluation: done.
Computing noise scaling factors: done.

Gaussian noise estimates:
0s = 9.93%e-05

Reference SNR increments:
Aose = 1.6791

Average SNR increments:

Ready Pause/Abort

Process751 :

& Property Browser Documemation Browser
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Optimisation pretraitement
Combien d'images 7

Bias, dark, flat : | <) s

[ ] 10 images ?

[ ] 25 images ?

o0 images 7?

o

100 images ?
2 20 40 60 80 100 120 140 160 180 200

Number of images

r_'

- 200 images ?

ASNR(N) = VN — VN -1



Process icons :
Création d’'un Prétraitement CCD complet

® Suite d'icones representant des fonctions
preprogrammees (creation perso)

® Adapte aux images CCD monochromes L, R, V, B, Ha,
Olll, Sll, Nll..., objets du ciel profond

® Adaptable facilement aux CCD couleurs ou APN
(matrice de Bayer)

® Optimisation des parametres a chaque etape par
analyse des cartes de rejection

® Sauvegarde de chaque MASTER ou images en 32bits



Process icons : pretraitement «full»

I: PRETRAITEMENT _FULL

II Preparation_EMPILEMENT

E MOYENNE_NO_REJECTION_de_TOUTES_les_images_calibrees_alignees_pour_verifier_le_cadrage : Retrait deS bandeS nOil’eS

pour optimisation du
calcul du S/B

II: Si_bandes_noires_sur_les_cotes : J|:|r_ Dynamic_Crop :

|1 History_Explorer_Select_Image_Clisser_Triangle_sur_bureau 5

E ImageContainer_Add_Files_IMACES_ALICNEES puis_triangle_a_glisser_dans_icone_process_CROP :

A EMPILEMENT _FINAL_Choisir_methode_selon_nombre_image_et_ajuster_rejections__Repeter_pour_chaque_couleur :

I: VERIF_S_B: E MOYENNE_No_Rejection_des_images_calibrees_CROPEES_par_couleurs_pour_verifier_le_rapport_signal_br g2 - ) U S/B max
E Empilement_3a5_images_PERCENTILE_CLIPPING : r » a. " r
Empilement(s) optimise(s) des

E Empilement_3a10_images_AVERAGED_SIGMA_CLIPPING *

differentes images ou couches
ouleur

E Empilement_10a20_images_WINSORIZED_SIGMA_CLIPPING "

E Empilement_20_et_plus__images_avec_gradients_pollution_LINEAR_FIT™



integration,
calibration

Input Images

QSI-15deg--001bias. it
QSI-15deg--002bias. Nt
QSI-15deg--003bas. it
QSI-15deg--004bias it
QSI-15deg--005bias.fit
QSI-15deg--006bias. Mt
QSI1-15deg--0070ias. Nt
QSI-15deg--008bias. it
QSI-15deg--0050as. it
QSI-15deg--010bias.Mt
QSI-15deg--011bias. Mt
QSI-15deg--012bias. Nt
QSI-15deg--013bas. it
QSI-15deg--014bias. fit

Format Hints
Image Imegration
Combination: Average
Normalzation No noemalization
Weghts Don't care (all weights = 1)
t keyword
v Generate imtegrated image
Gencrate a 64-bit result image
\/Eva!uazc noise
Oose previous images
Buffer size (MB): 15
Stack size (MB): 1024
J;Jw file cache
Pixel Rejection (1)
Rejection algorithm Winsorized Sigma Clipping
Normalzation No nocemalization
v Generate rejection maps
'/C p low pixels
v cip h gh pixels
Oip low range
p high range
Pixel Rejection (2)
M/ Max
vVMax high
Percentile
l".l. centile high

Sigma low: 4.000

Sigma high: 4,500

Pixel Rejection (3)

Region of Interest

A O

Select A

Invert Selection

Clear

Full paths

Target Frames

£ 1C1848(0c)-001Ha.fit

Add Files

IC1848(oc)-002Ha.fit

) 1C1848(0c)-003Ha. fit

Select Al

IC1848(0c)-004Ha.fit

| 1C1848(0c)-005Ha. fit

Invert Selection

IC1848(oc)-006Ha.fit

) 1€1848(0oc)-007Ha.fit
&) IC1848(oc)-00BHa.fit
) IC1848(0c)-009Ha.fit
IC1848(oc)-010Ha.fit

Format Hints

Output Files

Output directory:
Output extension:
Sample format:

Output pedestal (DN):

Pedestal
Overscan

{ Master Bias

! Master Dark

Nolumes/HD2/Aout2012-

Optimization window (px):

CFA pattern detection:

! Master Flat

Clear

Full paths

fit Prefix:
32-bit floating point
0

Overwrite existing files On error: | Continue

MNolumes/HD2/Aout2012-QSI-FSQ/MasterBIAS 15deg.fit

Calibrate

SI-FSQ/MasterDARK20min_15deq.fit
w'/(‘a! brate

‘{Op:-m ze

1024

Detect CFA

/Nolumes/HD2/Aout2012-QSI-FSQ/MasterFLAT _Ha.fit

v Calibrate




Reference image: 68 Cyg 002Ha c cc View
Target Frames

Working mode: | Register/Match Images

|
r r] 1 . [& NGC6888-001Ha_c.fit Add Files
CO S e I u e v [E] 68cyg-001Ha_c.fit Generate masks
y ) v [E 68cyg-002Ha_c.fit Select All

Frame adaptation
[= 68cyg-003Ha_c.fit

[ 68cyg-004Ha_c.fit T ariiCalacion Target Images

] v [E] 68cyg-005Ha_c.fit 1 By 68cyg-001Ha_c_cc.fit Add Files
v [E) 68cyg-006Ha_c.fit Toggle Selected 2 |£ 68cyg-002Ha_c_cc.fit
- [5 68cyg-007Ha_c.fit 3 ¥ 68cyg-003Ha_c_cc.fit Add Views
v [B 68cyg-008Ha_c.fit Remove Selected 4 &) 68cyg-004Ha_c_cc.fit
E 68cyg-009Ha_c.fit S : 68cyg-005Ha_¢_cc.ft Sclect All
[ 68cyg-010Ha_c.fit Clear 6 .. 68cyg-006Ha,_c_cc.f ‘ |
M ERrAvn-N11Ha -~ fit 7 (2 68cyg-007Ha_c_cc.fit Invert Selection
Full paths £ | 68cyg-008Ha_c_cc.fit
9 N € 0 c_cc.f
Output ] | ,'?grvg 09Ha_c_cc.fit
10 %) 68cyg-010Ha_c_cc.fit
. 11 &) 68cyg-011Ha_c_cc.fit
v A 12 ¥ 68cyg-012Ha_c_cc.fit
- S e 13 [ 68 Cyg-001MHa_c_cc.fi Lhoee
verwrite refix: cc 14 | 68 Cyg-002Ha_c_cc.f Full paths
Amount: 1.00 Format Hints

M Use Master Dark Output Images

Star Detection

Master Dark

Detection scales: 4

-QSI- , ~ it v
Jsmes/HD2/Aout2012-QSI-FSQ/MasterDARK20min_15deg.fit 2R, Molss scalest [

R ol al:
Hot Pixels Threshold Hot pixel removal

Iggname Log{sensitivity): -1.00

Level: 0.1233997121 Peak response: 0.80

Maximum distortion: 0.500

Sigma: 34.3740
Inverted image

ty: 385
Qy Star Matching

Real: Qty: 385, Level: 0.1233597121, Sigma: 34.373997
RANSAC tolerance: 2,00

Cold Pixels Threshold RANSAC iterations: | 2000

lgEnable Maximize inliers: 1,00

Level: 0.0000152590 Maximize overlapping: 1.00

Sigma: |0.02260 Maximize regularity: 1.00

Qty: 38 ‘ Minimize RMS error: 1,00
Real: Qty: 5293, Level: 0.0000152590, Sigma: 0.022597 Maximum stars:  <Auto>
Triangles per star: 40

¥ Use Auto detect
Compute intersections: Mosaic modes only

Hot Sigma: ™ 3.0

JRcslnc( Lo previews

Cold Sigma: |g 3.0 ) v Use brightness relations

_ JUsc scale differences
|| Use Defect List

Scale tolerance: 0.010

Real Time Preview

Interpolation

Hot
Registration model: Projective Transformation
Pixel interpolation:  Auto

Clamping threshold: 0,30

a - . s N



Optimisation de l'intégration : rejection

Integration of 11 images: '
Pixel combination g average Moyenne Slmple

Output normalization ...... additive

Pixel rejection ........... none

Integrating pixel rows: 0-> 2047: 100% e :
moyenne avec réjection

Total : 345387 0.749%( 45+ 345342 = 0.000% + 0.749%)

MRS noise evaluation: done.

Gaussian noise estimates: . .
0. = 5.728e-05 MRS noise evaluation: done.

Reference SNR increments: Gaussian noise estimates:
: 0. = 5.813e-05

4 Average SNR mcremems Reference SNR increments:

N A0: = 33180

Average SNR rncrements
Ao; = 3.2676

X ¥ P S h
Y au | [] [l ~" - . w &N
rejection trop faible Sk il S
.l Yy S e .~
L | X 4 f L R ' b 3 . ;
: s ‘15 3 " W . Koo
s A : S
QR aris 3 ke 5 X
; 1 : 1 LA EEAS
_ L SATP o :
"y T 5
N . 7 ) e S
i 0 ¥ 5
Ny 7y TN
3 o ol : {1
/N = W2 . a-
.‘- e . / 'Y
LR - &2 ;
AR : T SR
27 «% t A .
-. pp VL N
. ‘r'. y .V"”: \
: A o T
- ’? N9
) - y U‘
.
N ¥

; rejectlon trop forte »4




Process icons : pretraitement «simplifie»

“l PRETRAITEMENT_SIMPLIFIE :

" I PRETRAITEMENT_MASTER_BiasDarkFlat "

‘z‘ Ceneration_des_MASTER_BIAS : MasterBlAS optimisé(s)
lasterDARK optimisé(s)

E Ceneration_des_MASTER_DARK_FLAT_ Repeter_operation_pour_chaque_serie_de_dark_de_flat :

A Preparation_EMPILEMENT
lz] MOYENNE_NO_REJECTION_de_TOUTES_les_images_calibrees_alignees_pour_verifier_le_cadrage :
A Si_bandes_noires_sur_les_cotes : vl Dynamic_Crop :
A History_Explorer_Select_Image_Clisser_Triangle_sur_bureau :
E ImageContainer_Add_Files_IMACES_ALICNEES_puis_triangle_a_glisser_dans_icone_process_CROP :

|= EMPILEMENT _FINAL_Choisir_methode_selon_nombre_image_et_ajuster_rejections__Repeter_pour_chaque_couleur :

4 VERIF_S_B : lz' MOYENNE_No_Rejection_des_images_calibrees_CROPEES_par_couleurs_pour_verifier_le_rapport_signal_bruit_maximum :

E Empilement_3aS_images_PERCENTILE_CLIPPING "

| T | Empilement_3a10_images_AVERAGED_SIGMA_CLIPPING "

E Empilement_10a20_images_WINSORIZED_SICMA_CLIPPING :

E Empilement_20_et_plus__images_avec_gradients_pollution_LINEAR_FIT_CLIPPING :



Process icons : pretraitement «minimumpy»

II PRETRAITEMENT _MINIMUM

A PRETRAITEMENT_MASTER_BiasDarkFlat

§ MasterBIAS optimise(9

Ceneration_des_MASTER_DARK___ Repeter_operation_pour_chaque_serie_de_dark "
H WasterDARK optimisé(s)
E Ceneration_des_MASTER_DARK_FLAT __ Repeter_operation_pour_chaque_serie_de_dark_de ﬂat

E Generation_des_MASTER_FLAT _avec_boite_flat_ou_ciel_clair Ma SterFL AT (0] ptim isé( S)

.' PRETRAITEMENT SIMPLE____ "

: Calibration_des_IMAGES_BRUTES_avec_TOUS_les_masters " Calibration des IMA GES

o Process_COSMETICCORRECT ION:

Alignement_des_IMAGES_CALIBREES_CC__ Toutes_images_LRVEB_Narrow_Binning :

“ I EMPILEMENT_FINAL_Choisir_methode_selon_nombre_image_et_ajuster_rejections__Repeter_pour_chaque_couleur :

| 3 | Empilement_3a5_images_PERCENTILE_CLIPPING "

E Empilement_3a10_images_AVERAGED_SIGMA_CLIPPING "
E Empilement_10a20_images_WINSORIZED_SIGMA_CLIPPING "

E Empilement_20_et_plus__images_avec_gradients_pollution_LINEAR_FIT_CLIPPING :

A Si_bandes_noires_sur_les cotes

|_'_ Dynamic Crop



1 Batch Preprocessing Script v1.22

Bias Darks Flats ‘ Lights A script for calibration and alignment of light frames
, Copyright (c) 2012 Kai Wiechen.

| 4 Binning 1 A [ XK Clear ‘ IX Remove SelectedJ I\T)Invert Selection Copyright (c) 2012 Pleiades Astrophoto.
4 900.00s

Dark-900s-20deg-01..
Dark-900s-20deg-02..
Dark-900s-20deg-03..
Dark-900s-20deg-04..
Dark-900s-20deg-©5..
Dark-900s-20deg-06..
Dark-900s-20deg-07..

Dark-900s-20deg-08..
Dark - 9005 - 20deq- 9. Rejection algorithm: {Winsorized Sigma Clipping

Exposure tolerance: 10

Image Integration

Combination: [Average Options

4 Binning 2 Ain/Max lc
300?005 V| Optimize dark frames Use master bias

CFA images V| Up-bottom FITS

4
Dark2x2-300s-20deg.. Ain/iviax ign V| Generate rejection maps Use master dark

O Dark2x2-300s-20deqg.. ercentile low: | 0.20 V| Export calibration files Use master flat
O Dark2x2-300s-20deq.. TR
Dark2x2-300s - 20deg.. S _ Registration Reference Image
Dark2x2-300s - 20deg.. ST
Dark2x2-300s-20deg.. Sigma high: 3.50
Dark2x2-300s-20deg.. near fit low: | 5.00

? Batch Preprocessing Script v1.22 O Dark2x2-300s -20deq.. PN
— Dark2x2-300s-20deg.. ~ | b —— | v

Output Directory

Bias ‘ Darks ’ Flats Lights ;

2 Binning 1 A |9k Add FiIesJ [%}1 Add Bias’ =k Add DarksJ [%}1 Add FIatsI H}l Add Lightsl H}l Add CustomJ { 2 Reset :g,;v Diagnostics:’ I + Run l { K Exit J

4 Luminance
4 900.00s Calibrate only
® Trio-L-02.f1
® Trio-L-03.
@ Trio-L-04.f1 Apply
® Trio-L-65.
® Trio-L-06.
® Trio-L-07.
® Trio-L-08.
® Trio-L-11.
® Trio-L-12.
4 Binning 2
4 Bleu Image Registration V| Generate rejection maps Use master dark

Cosmetic Correction

' Options

CFA images V| Up-bottom FITS

V| Optimize dark frames Use master bias

4 300.00s o ) V| Export calibration files Use master flat
® Trio-B-01.fi Pixel interpolation: | Auto

© Trio-B-02. Clamping threshold: 0.30 » Registration Reference Image
® Trio-B-03.
@® Trio-B-04. Image Integration E:/pixinsight/ TRIO/IMAGES/ Trio-L-05.fit

Trio-B-05.

v [ =
4 Binning 2 Apply Output Directory

4 I ¥ Integration parameters... ]

E:/pixinsight v

A | AddFiles| (4= Add Bias| <= Add Darks| <= Add Flats| [ Add Lights| (4= Add Custom| | @) Reset |5 Diagnostics| |« Run | | € Exit |
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Traitement

Avant tout traitement, il faut s’assurer que l'on a utilise

toutes les techniques possibles afin d’optimiser I'image
brute d’empilement :

@ Ulilisation de toutes les techniques permettant

d'augmenter: le rapport signal sur bruit lors de
I'acquisition

@ Calibration precise des images brutes

@ Integration optimale des images



Traitement

Le traitement est avant tout une perception personnelle
(artistique ou mathématique) de F'image finale tout en
essayant de preserver les structures qui la composent.
Il faut avoir a I'esprit que :

@ Le traitement n‘est pas une chose triviale (cela
demande des essais et donc du temps)

@ Chaque image est unique : pas de formules
universelles (ou de «workflow» )

® El... une bonne dose de subjectivite



Traitement

PIXINSIGHT offre une panoplie de fonctions pour traiter
toute sorte d'images. Beaucoup de fonctions sont
inédites et uniques au logiciel. Il ne faut pas hesiter a les
utiliser pour optimiser chaque etape du traitement
Citons par exemple::

® Pas moins de 6 fonctions de reduction de bruit.
@ Outil mathéeématique tres puissant (PIXELMATH)

@ Gestion des masques tres precise. Bon nombre de
traitements plus ou moins complexes necessitent un
masque optimise



Images lineaires
Images non-lineaires
Screen Transfer Function



Image lineaire

16-bit (64

B M8 Ha

R B s EHRGHK B =

Shadows: 0.0000( 0 , %0.0000 L4
Highlights: 1 0 0, %0.0000 B W
Midtones ; 0000 Auto Clip Setup

L




Image lineaire : STF

16-bit (64K)

B M8 Ma

R DG e WRGEK A & &

Shadows: 0.00000000 0, %0.0000 L L
Highlights: 1.00000000 0, 9%0.0000 "W
Midtones: S0000000 Auto Clip Setup

LR




Image lineaire --> non lineaire

g | . : .: - '.‘ & V4 : &
Preview temps reel -
— : A b | ' B M8 Ha
@ M8_Ha : Quality Smooth . ]

R NG WS ERGE/K [EA
Shadows: 0,00171697 13, 9%0.0003 Ld
Highlights: 1 00( 0, %0.0000 "

Midtones 163 Auto Clip Setup

B2 Xy

A ¥ N v

M B .

4



Image non lineaire

16-bit (64K)
B M8 Mo
R G W8 WRGE/K MBA 2 +

Shadows: 0.00000000 0, 9%0.0000 L4 W

Highlights: | 1.00000000 0, %0.0000 L

Midtones: |0,50000000 HH Auto Clip Setup

A H O 0N v




Des exemples de
processus de traitement



Traitement : image monochrome

Image
linéaire

17 RGBWorkingSpace :

ScreenTransferFunction :
Me protection des hautes lumieres

m ATrousWevletTransform : Réductiondu bruit

'! DynamicBackgroungExtraction :

Retrait des gradients

k_‘ AutomaticBackgroundExtractor :

iImage
non linéaire

; 5. HistogramTransformation ----Compression de la dynamique

HDRMultiscaleTransform : un peu de magie!

CurvesTransformation : Rehaussement des niveaux

i ACDNR " Besrile reduction du bruit (éventuellement)

Profil de couleurs (sRGB ou
AdobeRGB ou GREY )

0 ICCProfileTransformation :

gg IntegerResample : Reéduction format (eventuellement)




Traitement : Image monochrome

1-‘ RCBWorkingSpace *

‘ DynamicPSF "

- ScreenTransferFunction :
i m ag e > Déconvolution
u v 4 [ ] N r ) N
I | n ea | re Deconvolution A

m ATrousWevletTransform :

'-J DynamicBackgroungExtraction :

5” AutomaticBackgroundExtractor :

,’::; HistogramTransformation ™

N

Image
non lineaire

D ICCProfileTransformation :

Wi

IntegerResample :




Traitement LRVB

1-] RCBWorkingSpace

;
[Carmmance.
[

- - A

ScreenTransferFunction_Luminance :

|

Images | BEEEE

" ¥ 4 " .

lineaires

m ATrousWevletTransform :

' ! DynamicBackgroungExtraction :

5‘] AutomaticBackgroundExtractor :

' ! DynamicBackground_RVB :

5‘ | AutomaticBackground_RVB :
E BackgroundNeutralization :
B ColorCalibration :

f ii. HistogramTransformation .

HDRMultiscaleTransform " I SNR ™
] ]
*2L. CurvesTransformation ™ I | ACDNR_LRGB "
2P o ]
| | 2 .
images I scowe B suvast 1
]
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Traitement canaux mixes

_Ha_Clone "
o

byl =DYTH

f ii; HistogramTransformation_SII "

ScreenTransferFunction_SII :
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[
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‘ DynamicPSF "
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Histogram ITransformation

8-bit (256)

0 HAR RHAVB AIP

R G e BERGE/K @A A

Shadows: 0.00000000 0, 9%0.0000 Ld L4

Highlights: 1.00000000 0, %0.0000 W W

Midtones .31741573 Auto Clip Setup

A H € N Vv




Curves Iransformation

GB/K EA EL Ba Bb Bc OH




Les masques

Indispensables a une majorite de fonctions

Les processus de traitement utilisent des
masques dintensite pour limiter leur effets
sur certaines zones de I'image. Leur choix
et leur utilisation est primordiale dans la
reussite d'un traitement specifique

Plusieurs fonctions permettent de creer
facilement ces masques.



Les masques

M8_Ha_clone

ACDNR Filters
Lightness Mask

V| Preview Removed wavelet layers: 1 5

Midtones: 0.41000] ]
Shadows: 0.18000
Highlights: 0.98000

A H ©



B ®H XY

M8_Ha_clonel

B®H XY

M8 Ha clone2

B ®H XY

Lower limit:

Upper limit:

Fuzziness:

Smoothness:

340000
0.830000

Link range limits

010 ]

23.0

V| Screening

i

/| Lightness



Les masques
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B & XY

M8_Ha_clonel

Threshold: 0.30000 Mode: ’Star Mask

Scale: 5 |3 Growth: 2 |3 Comp.: 2 |3 Small: 1 <
Smoothness: 12 3 Aggregate Binarize Contours Invert
Shadows: 0.00000 ||
Midtones: 0.50000

Highlights: 1.00000

B® XY

Truncation: 1.00000
Limit: 1.00000

A H



HDRMultiscale Transform

image Nicolas Outters



HDRMultiscale Transform

Number of layers:

Overdrive:

Scaling function:

|| Deringing

Midtones Balance

A H

P l:] Number of iterations:

0.000 \

QY Median transform

|QYTO lightness

v Lightness mask
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z:U X d e me FI an S

Global dark: 0.1300|

. - : Global bright: 0.0000

triol_wsc

V| Local deringing
Local support: star_mask
Local amount: 0,70
v Wavelet Regulanzation

Dynamic Range Extension

T

.
’

8% Xy

DERINGINGI &

Présent sur. de norfibreuses fonctiof

B & Xy



DynamicBackgroundExtraction

X = DynamicBackgroundExtraction ’

Selected Sample: 55 of 126

; H 4 )
RCE 13 imageds | <newss TRTER RCH T3 image0S DRE | <onew's G -

- . . ; g - Symmetries

M v

N ‘ % . ' S0 . » 0.002537
. : Fy & * K % : o G: 0.003620
¥ . . . . 0.00356%
Foved
Wr: 0.969
“n Wg: 0.966
Wb 0.95%9
> Mode! Parameters (1)
- 4_ . Tolerance :
Shadows relasation:

Smoothing factor: 0.25¢ Unwegrted

>e Mode! Parameters (2)

Sample Ceneration

d — . . = . . Default sample radius: 20 esce A 44
Samples per row: 10 Jenernatt

ot e ) ' gy . ottt Minimum sample weight

Sample color:
Y e e ] . N Selected sample o
Ba¢ sample coko

e

X r 0 .

o . ; o _ @t 5 . . Model Image
0]

,,<
(0l
[
o
-
g
N

Target Image Correction
Correction

v Neermalize

JL‘-xa"J background mode

ScreenTransferFunction: Image0S 3 Replace target image

ISentifier: <Auto>

Sample format Same a3 target

A VvV X

"=l ) <
Mi1nE-k

image Nicolas Outters



|

AutomaticBac u

Ao Mo _| ool;’ﬂuawdhu‘;m‘&-&-vn}ﬁd}i x —ix - iuy LJ'MEmh_mcimm . ;

xtractor

Sample Generation and Rejection

N

»

Sample Generation

.
. b

Box separation:

M8_OMI_ABE_background

Global Rejection

1 X : Deviation:
4 ! Unbalance: 1.800
. r % 3 Use Brightness Limits
p ‘ L
‘. - X
: . e
’ 3 « '@
3 . Local Rejection
. - . . Tolerance: 1.000
{ Minirnun valid fraction: 0.050
w ; :
. - '/Dra-v sample boxes Just try samples
X o . Interpolation and Output
> , s -
& 5 . . Target image Correction
m L)

- . y . - Correction: | Subtraction
= D [ X ez e T Teaytam

Jho-mn 2e
: Dscard background mode
R Y ¢ Replace target image
Identifier: <Aut0>

Sample format Same as target

MB_ONI_ABE_samples

B2 HY
BYHEY



| PixelMath

. Expressions
I ( ’ a RGB/K: ~(~MIXSHO_AIP * ~(MIXSHO_AIP1_DBE / k) ) Edit

| -l

A | Edit
Symbols: k=15 Edit
X = PixelMath /| Use a single RGB/K expression Use 64-bit working images
Expressions /| Rescaleresult:  Lower bound: 0.0000000000  Upper bound: 1.0000000000
R/K: |0.7%52 + 0.3%ha Destination
G: 0.3%ha + 0.6%03 + 0.1%s2 Replace target image  |V| Create new image

Imageld: <Auto>
B: |0.8%03 + 0.2*ha

Image width: <As target> |5 Image height: <As target> |
Al
Color space: Same astarget @ RGB Color Grayscale Alpha channel
Symbols: Sample format: [32-bit IEEE 754 floating point (single precision) 'J
Use a single RGB/K expression Use 64-bit working images v .
A HO L
Rescale result: Lower bound: 0.0000000000 Upper bound: 1.000000000
i 4 0 ® PixelMath Expression Editor: Channel #1
Replace target image '/Crcate new image 0.3*ha + 0.6*03 + 0.1*s2 af [xc, yc] )
I 1d: abs( x )
mage Id: <Auto> s
Image width:  <As tarcet> : Image height: | <As tarcet> : acosh( x )
R
Color space: Same as target * RGB Color Grayscale Alpha channel 20':'(( a; W Cls=ed ) noevimg’)
Sini X
Sample format: Same as target : asinh( x )
atan{ y[, x=1] )
A WO & X atanh( x )
avg( a, b, ...)] ) | avg( img )
avgDev( a, b, ¢[... | avgDev( img )

cell x )

* Select a PixelMath function or

--> 3 Images Available <-- ’
operator on the list above.

<* No Symbols Defined *>

INDISPENSABLE!

| Parse | OK Cancel




La deconvolution : la PSF

. ( 8 ? VM FWHMy

M106P1
.

63 stars
PSF Model Funchions

--f.. g - : " v .'.l_f..:

O Format Explorer | X Process Bxplorer T View Bxplorer T Processing Console

- e
Circular P5S#

Star Detection

BY XY

-- : . Search radius: 8
(o) Average Star Data Background theeshold: 1.00

[v] Automatic sperture

fat PSF

Image Scale

NP,

HIDE-

Scrpt Edor



Parametnc PSF

View Identifier

PSF2

@ PSF2

Algerithm
Algorithm:
Iterations: 5
Target:
lv|Deringing
Global dark:

Global bright:

Motion Blur PSF

déconvolution

External PSF

rized Richardson-Lucy

V] Local deringing

Local support: star_mask
Local amount: 0.25
[v]Wavelet Regularization

Noise model: Gaussian v

Noise threshold

Dynamic Range Extension

A H

Wavelet layers: 3 57 B3 Spline (5
Noise reduction
1.00

R

[v] Disabled

88Ky

PSFE2.

& Average Star Data




Les coul

@® Combinaison

@ Extraction

Py PSS



a calibration des couleurs

L' = togramTra

-
.
\
- E
-
- '.
.
-
. 4
» -
¥ -
' -
»
. _ O
- » ‘e
- . » - . Oy
; . 4 : 16-bit (64K)
. 2 A Image0S DBE->Preview01
3 g 2 ¢ R G We HRGH/K WA o &3]
‘ . , Shadows: |0.00000000 0, %0.0000 (I I ¥
Highlights: | 1,00000000 0, %0.0000 "V
. . AR : ¥ : :
X . . . ; : : 4 . Midtones:  0.50000000 b Auto Clip Setup
a »
m -

image Nicolas Outters




| a calibration des couleurs

LV ™ s
- ... E L
‘o |Preview0l . S ' . . g ]
. - -
- . - - -
1 \ .
- . J e
. . ® > °
. . e 2
- . s o. » :
. § . X
- - » "
- » - ®
5 -
» . S »
- -
» . 3
. '
» W 1 . . g
4 - . .. . » - > -
® -
- - - =
> . : . .. 16-bit (64K)
o'l ~.- = . B . o . > .

BéckgroUh'dNeutra‘l'izatio,n' ..

Reference image: Image0S DBE->Preview(1
-
. 5

P

A E o

Lower limit

0.000000

Upper limit 100000

BRrR G
Shadows:
Highlights:

° Midtones:

Lines

A Image0S_DBE->Preview01

e B RGB/K

0.00000000

1.00000000

0.50000000

A O - |

0, %0.0000 Ld

0, %0.0000 '
Auto Clip Setup

L]

ScreenTransferFunction: Image05_DBE .

Working mode Rescale as needed

3 r 4
ackground

Region of Interest




| a calibration des couleurs

= L' %= HistogramTransformation F il
. e . -
: . . X x ColorCallbration %
§. . Preview01l . ; E - ]
“ 7 |- . _ White Reference
% . , . - ' = i [l Reference image: | Image0S DBE->Preview02|
» » » - . - - 3
_. ' £ : Lower imit: 0.00000 s
» . ; ] :
. Upper limit: 0.90000
. . ® 5
; i " Region of Interest
. - - =
~ . : X ) - Left: o
L - . . L
. e » Width D
" ) Y : ’ Structure Detection
- o - .
. . - Structure layers: s
= .
. . Noise layers: 1
» : Manual White Balance
. -
- N = | .
, - . .
# Output white reference mask
-
- 3 Background Reference
» § . 1
. ' Reference image: Image05 DBE->Preview0l
- v A - : 3 ; 3 ¢ ° ® 1 Lower limit: 0.000000 {
, : -
. ; Upper limit: 0.100000
Region of Interest
¥ . ’ , g
. - ; . ® . 3 . . Left: o Top:
& ; . S
o) ” , Width: 0 Height: 0

Output background reference mask

Color-Calibration



| a calibration des couleurs

GR 1'3 Imaae( ’ > - w*
WD Awr NI aYSVo, ,_4_.-] LA

Image05_DBE

.
- .
- ° : . .
£
= . = =
~N . .
2 4 .. .
< . .
- . - .
¥
o .
. .
- . -
. 8-bit (256) . Lines
. -
-
§ A Image0S DBE->Preview01
-
IR EHGc EHe HRGEK
-
- N .
- . M. -
¢ - . - - S~ .::"-»
o : ) %
: ; , : .
L -
. . . 9
. -
. K . . . X
. . - ®
2 i . . & . - _
. R 8-bit (256) : Lines
-

A Image05_ DBE->Preview02

IR EOG BB |IRGB/K
Shadows: 0.00000000
Highlights: ' 1.00000000

Midtones: | 0.50000000

A H e

= A
0, %0.0000 L4 L4
0, %0.0000 R WG

Auto Clip Setup

b v




Image0S_DBE
. »

. -
- .. .
.
..

- -. ¢
y ., .
. w .
a .
&

\JL Luminance

R <Auto>

Target: | <No View Sclected>

Channel Weights

Transfer Functions

Lightness: 0.500

Saturation: 0.200

‘ﬂ Chrominance Noise Reduction

Smoothed wavelet layers: 4

Protected wavelet layers: 2

A B O



Le brulit... pas moins de 6 fonctions

La reduction du bruit est souvent une etape cle du
traitement mais c'est aussi une decision puisqu'il y a
toujours un risque que |'algorithme detruise des
donnees essentielles en plus du bruit.

O AC DNR Adaptive contrast-driven noise reduction (Lum+Chroma / non-linéaire)
O SC N R subtractive Chromatic Noise Reduction (Chroma [ non-linéaire)

O GREYCstoration (Eumnondlinéaire)

® ATrouWavelet Transform (um«chroma  iineaire, non-in)
@ MultiscaleMedian Transform um«cnr /i, non-iin)
O LRGB Combination (Chroma / non-linéaire)



ACDNR Filters
Lightness Chrominance

V| Apply  |¥| Lightness mask
StdDev: 6.0
Amount: 013 D

Iterations: 14 > Kernel size: 27

i

Prefilter: ’None

Robustness: ’3)(3 Weighted Average

Structure size: 10 =

V| Symmetric
Dark Sides Edge Protection

V| Bright Sides Edge Protection
Threshold: 0.015 ]

Overdrive: 0.00 D
/| Star protection

Star threshold: 0.030 D

Lightness Mask
A B e

ACDNR Filters

Lightness | Chrominance

v| Apply Lightness mask
StdDev: 1.0 L]
Amount: 1.00

Iterations: 3 ~ | Kernel size: 5

Prefilter: ’None

Robustness: ’3x3 Unweighted Average

Structure size: 5 =

V| Symmetric
Dark Sides Edge Protection

V| Bright Sides Edge Protection
Thresheld: 0.030 D
Overdrive: 0.00 D

V| Star protection

Star threshold: 0.030 D

Lightness Mask

A H o

Chroma

Luminance




MultiscaleMedianTransform s

Wavelet Layers

@ Dyadic Linear: C Layers: | 8

AlTrouWaveletTransform e oo 5

Layer |Scale | Parameters

[a—y

m MultiscaleMedianTransform

Linear:

128
256

s B R = R, B S P

Parameters

S(t=1.0000, s=0.10, a=1.5000)
S(t=1.0000, s=0.10, a=1.0000) |
S(t=1.0000, s=0.10, a=0.5000) /| Detail Layer1/8
S(t=1.0000, s=0.10, a=0.3000) Bias: 0.000
S(t=1.0000, s=0.10, a=0.1000)

$(t=0.5000, s=0.10, a=0.0000) Noise Reduction
$(t=0.3000, s=0.10, a=0.0000)

128

256

—

/ 2
/ 3
/ 4
/5
/7
/ 8
/ R

v|Multiscale Layer 1/8 . . .
v |k-Sigma Noise Thresholding

Bias: 0.000 B i
: Threshold: 3.00 ]

v ! Noi I
Noise Reduction Amount: 0.50 U

I_ uim | nance IR 100 u 7] Soft thresholding

Amount: 0.10 V| Use multiresolution support

et / O u . _‘ &t Adaptive: 1.5000 -

Dynamic Range Extension Large-Scale Transfer Function

C h r ' I B 2 ) Dynamic Range Extension
ro a g % Target: Layer Preview:

| RGB/K components = ‘ ’No layer preview

Target: Layer Preview:

[RGB/’K components v ‘ ’No layer preview

A H ©




| 'accentuation... 5 fonctions

@ UnsharpMask

@ MultiscaleMedianTransform <,

@ AlTrouWaveletTransform
@ RestorationFEilter

@ Deconvolution




) : ® RAW Format Preferences

Color Adjustment White Balance

Brightness: 1.000000
Use Auto White Balance

Red scale: 1.000000

Use Camera White Balance

Blue scale: 1.000000

Create super-pixels from the RAW Bayer matrix (no interpolation)

This option uses the Bayer matrix to create one super-pixel from each group of four pixels
(RGBG). The size of the resulting image is thus reduced by two.

Create RAW Bayer image (no interpolation, no debayerizaticn, RGB image)

This option creates a picture from the Bayer matrix as jis. No interpclation is done and
each pixel is either red, green or blue, as defined by the Bayer pattern.

Create RAW Bayer CFA image (no interpolation, no debayerization, monochrome image)

This option creates a picture from the Bayer matrix as is. No interpclation is done and the
output is a monochrome image reproducing the CFA pattern as stored in the device.

™ No black point correction

When this option is enabled, no black point correction is applied to raw images to remove
darkness level pedestals. This option must be enabled to load all raw images referred to a

fixed zero black point value.
[a) ® Batch Debayer Script

Interpolation
Batch Debayer Script v1.2.5
A batch image debayer conversion wilty for OSC CCD and DSLR imagers, This script collects a batch of files . ;
and apples the Debayer process to each with the spedfied Bayer pattern and debayering method. Then it _) Bilinear (very fast, moderate quality)
writes the resulting RGB color images 1o the spedfied output directory. The cutput format can be selected
Oy Modiying the oulput (Be evbensien (.t by defeult) Threshold-Based Variable Number of Gradients (VNG)
Basod upon an original scrigt created by Nall ). Saunders, with contridetions from Ken Pendlebury, Juan

Conejero and Zbynek Vrastil, Last updated on 2011/10/18 - patterned Pixel Grouping (PPG)

Input Images '3' Adaptive Homogeneity-Directed (AHD)

MNVolumes/MD 2/Aout2012-Q51

14/M8-001Ha_c_cc

B bl Interpolate RGB as four colors
-14/M8-003Ma_c_c Use this option if the output shows false 2x2 meshes with VNG, or mazes with AHD.

14/MB-004Ha ¢
14/ME-005Ma_c_cc

Nolumes/HD2/Acut2012-QS51- V2012-08-14/M8-006Hs

Nolumes/HD2/Acut203

T
TRLYER R
LOLLL

fVolumes/HD2/Aout

MNolumes/HD2/Ac

-

Nolumes/MD2/ Al

| OK | Cancel

Acd Invert Selection Remove Selected

Debayer Options

Debayer Method Bayer / Mosak Pattern

VNG : RGGD

Output Directory

Output extension fit Overwrite existing files




Et les autres...

@ Fonctions geometriques

@ Fonctions d'interpolation
@ Couleurs

@ [ransformee de Fourier

@ HDR sur plusieurs images
@ Mosalques

@ jen oublie...



Multiscale : analysez vos images




Les scripts

Script Editor

ascript Ob, File Edit Search View Execute
External Objects

» B ACDNR
e

- E ATrousWaveletTransf 335

336 var engine = new Inset;
> E ATrousWaveletTransf. .. 337

338 function ii dialogl() {

.

I View Explorer

» B4 AdaptiveStretch

this. base = Dialoeg;
this. base ();
AssignlCCProﬁlc var labelwidthl = this.font . width(

Annotation

L 4

£ Process Explorer

AssistedColorCalibra. .. this . ApplyAutoSTF = function( view, shadowsClipping, targetBackground)

AutoHistogram var stf = new ScreenTransferFunction;
AutomaticBackgroun var n = view.image.1isColor 7 3

B3Estimator var A = |

4 Format Explorer

BackgroundNeutraliz : 2’

Binarize :
Blink
for ( var ¢ » 0; ¢ < n; ++c ) {
ChannelCombination view. image. selectedChannel = ¢;
var median = view.image.median();
ChannelExtraction var avgDev = view.image.avgDev();

ChannelMatch if ( median < 6.5 ) { J werted cha
var ¢0 = Math.range( median + shadowsClipping*avgDev, 0.0, 1.0 );
CloneStamp var m = findMidtonesBalance( targetBackground, median - <@ );
Afc] = [cO, 1, m, 0, 1]);
} else {
var ¢l = Math.range( median shadowsClipping*avgDev, . 1.0 );
var m = | findMidtonesBalance( targetBackground, ¢l median );
Alc) = [0, ¢cl, m, O, 1);

ColorCalibration
ColorManagementSet..
ColorSaturation
ConverntToGrayscale
ConvertToRGBColor t1.STF = A;

iéw. image.resetSelections();

Convolution tf.executedn( view );

}

this.Calculate L = fuaction(c)
CreateAlphaChannels ‘ “ .

CosmeticCorrection

if(Dejala==0)
Crop 380 {
38 Dejala=];
this.cursor = new Cursor( StdCursor ArrowWait);
Debayer 383 console.show();
384 var scale L1 = opacityll/100;
Deconvolution 38 var scale L2 « opacityl2/100;
var FL]1 = format(™s.27", scale L1);
DefectMap 87 var FL2 = format("™s. 21", scale L2);
388
DigitalDevelopment 389 var FL = **;
, 39
Divide 91 if(c==1)
392 {
§L 8 var scale L3 = opacityl3/100;
334 var FL3 = format("%.21", scale L3);
95

DynamicCrop 336
[Volumes/HD2 /scripts Pixdinsight /SHO/SHO-AIP s

CurvesTransformation

DynamicAlignment

DynamicBackgroundE. ..
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® SHO-AIP Script v1.0.2

[SNO—AIP v1.0.2 — Creation L et SHO, Mix L avec SHO —L Bourgon & P. Bernhard

Window Preview Comtrol

¥ Mix (peeeimath) avec Rescall | Auto STF
Couche 1: N : %100

Coucha 2: s P %S0
Couche 3: o : % 33
Mx L avec 2 couches

Mode Melange 2C: AVLRAGL

Mx L avec 3 couches

Mode Melange XC : Screen

Mix SHO

Mix L-SHO

v Methode AP Flout It: 3

Nouvelle mage

Image OIII :

Image NII:

Couche pour Mix SHON
COUCHE Rouge --- % SIT ;
5% HA
% oIl :
9% NII :

COUCME Vert --- % SII :
% HA
% Ol :
%% NIT :

COUCHE Blew -~ % SII :
9% MA
% Ol :
% NII :
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Une communauté active...

@ site web : http://pixinsight.comy/

@ forum actif et riche en informations :
http://pixinsight.comiAertim/index.php

@ AIP organise regulierement des stages
de formation a Pixinsight

hitp://www:astro=images=processing.fr/

@ Nombreux scripts et process
developpes par des utilisateurs

@ tutoriels divers sur différents sites web
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