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At the frontier between art and science
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Elephant's Trunk nebula (9 panels mosaic)
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Rising of a mosaic project

As we use the FC
offset of the
center coordi
offset must

Toward Equato

With correction the
constant (see green il

Marth Celestia
Fale
+30° BEC

narrower

/a;—nl

Celestial
Equator

Vernal
Equingis
Oh Ré&, 0° DEC

winter Solstice
12h RA, -22 5% DEC
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Creating wide-field mosaics

Rising of a mosaic project

Bk SkySurveyer for MaximDL v2.0.6244.20361 - a X
Scope AItltude NaN® i 00 X Estimated imag¢©
7 Rernaining imag @

Takahashi FS60 @ £/4.25 - Simulator  05h59m29s -09°54"
‘Canon EF 70-200 - Simulator - Simu  05h37m01s. +10°41

:] Name

Instrument
nght Ascension 053517
Declination 052328

Set mosaic to corner

Tiling scheme

Slant 4 & £l
Overlap| % & & orcminutes]
Field width 00nsOms1s HMS
Field height +25°2059% DMS
Start at Step #
Upperleftcomer W Bycoumn & 1

05h03m20s. Mouse DEC +17°38"11"

Numbering of tiles
Hydrogen Alpha Full Sky Map




Creating wide-field mosaics
Rising of a mosaic project

Scope Altitude
Scope pier side

NaN® Scope RA
Unknown Scope DEC

Mnsimd2s | Mouse DEC

sT2r06"  FOV/

X Capture time :
z Remamlng time

Instrument
Right Ascension
Declination

= Set mosaic to corner

Tiling scheme

Field width
Field height

Numbering of tiles

Takahashi FSQ106ED - Simulator - S +41°16'07"
Takahashi FSQ106ED - Simulator - S -10°27'00"

Takahashi FS60 @ /4.25 - Simulator  05h59m29s -09°54'28"
GSO 8 RC @ f/8 - Simulator - Simul.  05h41m37s -02°15'52"

Takahashi FSQI06ED - Simulator - Simulator - Portrait - 9
053517 :..[HMS]
052328 : ..[DMS]

NET
Overlap 776 4 s farcminutes]
00h59m51s HMS
+25°20'59" DMS
Start at Step #
Upperleftcomer W Bycomn M 1
X # Delay Exposure v

®®




Creating wide-field mosaics

Rising of a mosaic project

' ik SkySurveyer for MaximDL v2.0.6189.32199 ‘
Capture time ~ 00:00:00 Scope Altitude ~ Nan®

Remaining time [00:00:00 Scope pier side  Unknown

1

!

32| Mouse DEC
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Rising of a mosaic project

A
Digitized Sky Survey (Color) |
Hydrogen Alpha Full Sky Map |
Planck Thermal Dust

SFD Dust Map (Infrared)
Wise All Sky (Infrared)

IRIS: Improved Reprocessing of IRAS Survey (Infrared)

2Mass: Imagery (Infrared)

2MASS: Catalog (Synthetic, Near Infrared)

‘GLIMPSE 260

Tycho (Synthetic, Optical)

USNQB: US Naval Observatory B 1.0 (Synthetic, Optical)

GALEX (Ultraviclet)

RASS: ROSAT All Sky Survey (X-ray)

Fermi (Gamma)

Fermi Year Three (Gamma) v

Digitized Sky Survey (Color)
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Mosaics Tiles Capturebacklog Log

4 Takahashi FSQ106ED.
™ Veloce RH 200
™ William Optics 98 mm

¥ Sigma35fl4
¥ Canon EF 70-200
™ Celestron C8 @ f/10

ype
Name

Focal len
Aperture
Pixel size
CCD width
CCD height

CCD orientation

Sample rate
Field width
Field height
Scope
Camera

Filters

106 mm
200 mm

530 mm

255 mm
35 mm
70 mm

2,032 mm

25 mm
25 mm
203 mm

Custom Instrument

Takahashi FSQ106ED

540
200 p

3,326 px

3,326 px
3326 px
3326 px

2,504 px

portrait
landscape

210 arcsec 00n05m50s
309arcsec  00h14m03s
189 arcsec  00h05md6s

4.36 arcsec 00h12m08s
3178arcsec  01h28m23s

1589 arcsec  00h58md3s
0.55 arcsec 00h01m31s

Portrait

.-5}

+01°56'20"
+03°30'56"

Simulator
Simulator

+11°0312"

+00°30'20™ Simulator

21

00h05m50s

+01°56'20" DMS
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Rising of a mosaic project

]
X Capture tim 00:00:00 I Estimated in©
e DEC 7 Remaining t 00:00:00 ¥ Remaining i@
: | ™ Mosaics Tiles Capture backlog Log

<MNew Instrument>

L|'y pe Custom Instrument v

| Name x
Focal length = T
Aperture x T

u Pixel size x v
CCD width x ik
CCD height = pixels

Landscape Portrait

- CCD orientation . “EE" . 'EI}
Sample rate arcsec
Field width 1
Field height =
Scope x s
Camera x T

Filters




Creating wide-field mosaics
Rising of a mosaic project

|
Altitude  NaN® Scope RA I Estimated imag¢©@
pier side  Unknown Scope DEC X Remaining imag @
u s Tiles Capturebacklog Log

Aperture | Pixel size & entatior ple rate | Field widtt
530 mm 106mm 540 3,326 px. 2,504 px. portrait 2.10arc/sec  00NDTmA5s

FSQ106ED
Name
@ Focal length 550 * mm
@ Aperture 106 * mm
‘_Pixe\ size 54w
CCD width 2326 pixels
CCD height 2504 * pixels
Landscape Portrait
CCD orientation 1 _H}
o~ -
Sample rate 21 ardsec
Field width +01°5620" DMS
Field height 00ROSmSOs HMS
Scope .

—
Camera T
Filters |

®®




Creating wide-field mosaics
Rising of a mosaic project

|
Altitude ~ NaN® Scope RA X Estimated imag¢©@
o pier side  Unknown Scope DEC X Remaining imag @
Connect TETETS™® Mosaics Tiles Capturebaddog Log
FS;IIO!EED 530 mm TOﬁ‘mm 540 ;J 2,504 px puﬂ;a it 2.10 arc/sec
Simulator No Fiters
ra 1 Information Camera 2 Inform =
FSQ106ED
|©iName
I
Focal length 50 mm
Aperture 106 - mm
Pixel size 54
CCD width 3306 * pixels
CCD height 2504 * pixels
Landscape Portrait
|| P
CCD orientation
® ..33_ ® .$
Sample rate 21 arcfsec
Field width +01°5620" DMS
Field height 00h05mS0s HMS
u O Scope Simulator —
Camera x e
can Filters |



Creating wide-field mosaics
Rising of a mosaic project

X Capture time  00:00:00 ¥ Estimated imag @

% Remaining time 00:00:00 % Remaining imac@
Instruments Tiles Capturebacklog Log

<New Mosaic>

Instrument
Right Ascension
Declination

Set mosaic to corner

Tiling scheme

Numbering of tiles

Image capture

®
B

|—|m [DMs]
Upper Left Upper Right |
Lower Left Lower Right ]
RA DEC 2

+

)]

Slant ]

Overlap farc/minutes]
Start at Step

Lower left comer ¥ obyrow -

z # Delay Exposure
0

®G®
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Rising of a mosaic project

Settle

O O O




Creating wide-field mosaics
Rising of a mosaic project

nstrument |
ight Ascension 053517 PP sy
Declination 3 R ous;

Set mosaic to corner




Creating wide-field mosaics
Rising of a mosaic project

+ Selectan nstroment from the avalable MSUUMERISIIL L

I nstrument F5Q106ED - Simulator - Simulator - Portrait - D:106 mm, £:530 mm, £/D:5, W:3326 px, H:2504 p v
I

- Takahashi FSQ106ED - Simulator - Simulator - Portrait - D:108 mm, £:530 mm, £/D:5, W:3326 px, H:2504 px, P:5.4 microns

| The 5T5cl Digitized Sky Survey - W:60 arcmin H:60 arcmin |
Takahashi FS60 @ /4.25 - Simulator - Simulator - Portrait - D260 mm, £255 mm, f/D:4, W:3326 px, H:2504 pex, P:5.4 microns I
Sigma 35 f1.4 - Simulator - Simulator - Portrait - D:25 mm, £:35 mm, £/D:1, W:3326 px, H:2504 px, P:5.4 microns |
Canon EF 70-200 - Simulator - Simulator - Landscape - 0:25 mm, £:70 mm, /D:2, W:3326 px, H:2504 px, P:5.4 microns
G50 8 BC @ £/8 - Simulator - Simulator - Landscape - D203 mm, 1624 mm, £/0:8, W:3326 px, H:2504 px, P:5.4 microns

RA DEC )3
=F 6 1 [tiles]
. - 5 3 180 [tiles]
Tiling scheme 5 = = e
Slant %]
Overlap 16 16 [arcminutes]
Field width 00h59mS1s HMS
Field height +25°20'59" DMS



Creating wide-field mosaics

Rising of a mosaic project

BE SkySurveyor for MaximDL v2.0.6195.32068
Scope Altitude NaN Scope RA
Scope pier side  Unknown Scope DEC

Mosaic Upper Right Corner

#edlpper Right Corner

RA-

ower Right Corner

Mosaic Lower Left Cofner = Y Mosaic Lower Right Corner

00n18m59s  \|ouse DEC 7267 FOV/




Creat

Rising of a mosaic project

§ SkySurveyor for ximDL v
Scope Altitude ~ |NaN®

Scope pier side

Mouse RA

Mousehover

Imagery
orking folder

Unknown

ng wide-field mosaics

Scope RA
Scope DEC

ikt Mouse DEC

Hydrogen Alpha Full Sky Map

C:\Temp

+17°38'11"

X Capture time ~ 00:00:00
2 Remaining time 00:00:00

I Estimated imag¢©
2 Remaining imag @

Instrument
Right Ascension

@ Declination

WS Sct mosaic to corner

|| Tiling scheme

amm Settings

Tiling scheme

Field width

FOV Field height

Numbering of tiles

SQ]OGED Simulator - § 05h: 7
- Wi OSMSm‘l'Is

M42 - SHO

Takahashi FSQ106ED - Simulator - Simulator - Port .
BE oov BB
B

052328

RA  DEC

kel
3

Start at Step
Upperleftcomer @ By column &




Creating wide-field mosaics
Rising of a mosaic project

ight Ascension 053517 Y imsy
eclination 3 Y ous)

et mosaic to corner

Meaning
Decrease the coordinate by the field of one tile.

Decrease the coordinate by the field of the mosaic.
Increase the coordinate by the field of one tile.

Increase the coordinate by the field of the mosaic.

Set the mosaic RA & DEC coordinates to the center of the upper left

corner tile.
or Left Set the mosaic RA & DEC coordinates to the center of the lower left
corner tile.
Unper Ria Set the mosaic RA & DEC coordinates to the center of the upper right
corner tile.
Set the mosaic RA & DEC coordinates to the center of the lower right
corner tile.




Creating wide-field mosaics

Rising of a mosaic project

B SkySurveyor for MaximDL
Scope Altitude
Scope pier side

NaN° Scope RA

Unknown Scope DEC

¥ Capture time
X Remaining time [6:19:28:00

6.19:28:00

Instruments. Tiles Capture backlog  Log

¥ Estimated image 960
X Remaining imag¢ 260

L. Define  M42

Instrument
Right Ascension
Declination

Field width

Field height
Mouse RA  [0#h30m20s \ouse DEC [+853932° FQV | 33
Mousehover
Imagery

lorking folder

Numbering of tiles

Hydrogen Alpha Full Sky Map '

C\Temp

The STSel Digitized Sky Survey - Wi
Canon EF 70-200 - Simulator - Simu

GSO 8 RC @ f/8 - Simulator - Simul
Takahashi FSQ106ED
Takahashi FSQ106ED.

-052328"
+10°41'39"

05h35m17s 00h57mO05s

05h37mO01s
05h41m3Ts

B 00h05mS50s
01h00mG2s,

053029

052328

+

b3
Slant
Overlap

Start at
Lower left comer

)3 #

]
farcminutes]
01h00m02s HMS
+25°20'58" DMS
Step #
b 1

Exposure

P pyow
Delay

®
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Numbering of tiles start at

Lower left comer
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Rising of a mosaic project

Image capture

Binning
Dithering tolerance

W Enabled  Exposure
Available

Red

Exposure
[seconds]

[pixels]
0

5
Selected

‘m Luminance
|-




Creating wide-field mosaics
Rising of a mosaic project

Capture time ~ 00:00:00

BT e —

® 3 — |
. ST ‘
| |
: I o ! [A\lIStatus
; =4 > Name
» M

r @ Instrument
Right Ascension

Declination

Wt osaic to comer

30"
¢ g

i

Tiling

o 4 - B Field width
v N / id he
osMBm20s  |\|ouse DEC A FOV ar Fieidhech
Mousehove Numbering of tiles
Imagery — Hydrogen Algha Full Sky Map |
\Worki C\Temp

Or

Define  Sete  Release

ME2-SHO

Takahashi FSQ06€D - Simulator - Simulator - Port

e 053517 B8 o
| L] sn8 B8 ovst
Tt
R R T e g
DEC I
6 n [tiles]
5 3 180 e
b3 © 15 =
™
3 3 farcminates]
O0nSamSTs HMS
“25°20%" OMS
Start at Step #

Upperleftcomer ¥ Bycoma ® 1

®®

\ltitude

NaN*
Unknown

e RA
Mousehover
imagery

Working

folder

Scope pier side
e B
} fi
]

owsznass ouse D

MHydrogen Alpha Full Sky Map
CA\Temp

013610 FOV

E
IR

stimated image 0

emaining image¢0

©f
—-—
ST
Numbering of tiles

30
Vg

capture

Binning
Dithering tolerance

Guiding

Start at
Lower left comer

W Siew 1o nest tke after each capture

'
®ibed  Exposure
Available
Red
| Green
Bloe

Exposure
° 1200

X 1
)

fseconds]

]
fpiee]
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Rising of a mosaic project

1.06:12:00

I Capture time

¥ Remaining time 1:06:12:00
Instruments  Mosaics Capture backlog  Log

¥ Estimated image 180
X Remaining image (180

e

Filters

1 L 0 - 12x1 RA: m17s, DEC 1
w2 M42 - SHO - 12x15x1 - RA:05h35m17s, DEC:-05°23'28" 06h03m35s +11°19'52" 1 0 sec
¥ 3 M42 - SHO - 12x15x1 - RA:05h35m17s, DEC:-05°23'28" 06h03m35s +09°39'32" 1 0 sec
¥ 4 M42 - SHO - 12x15x1 - RA:05h35m17s, DEC:-05°23'28" 06h03m555 +07°59'12" 1 0 sec
. -] M42 - SHO - 12x15x1 - RA:05h35m17s, DEC:-05°23'28" 06h03m555 +06°18'52" 1 0 sec
¥ 6 M42 - SHO - 12x15x1 - RA:05h35m17s, DEC:-05°23'28" 06h03m35s +04°38'32" 1 0 sec
¥ 7 M42 - SHO - 12x15x1 - RA:05h35m17s, DEC:-05°23'28" 06h03m35s +02°58'12" 1 0 sec
¥ s M42 - SHO - 12x15x1 - RA:05h35m17s, DEC:-05°23'28" 06h03m555 +01°17'52" 1 0 sec
¥ 9 M42 - SHO - 12x15x1 - RA:05h35m17s, DEC:-05°23'28" 06h03m555 -00°22'28" 1 0 sec
¥ 10 M42 - SHO - 12x15x1 - RA:05h35m17s, DEC:-05°23'28" 06h03m35s -02°02'48" 1 0 sec
¥ 1 M42 - SHO - 12x15x1 - RA:05h35m17s, DEC:-05°23'28" 06h03m35s -03°43'08" 1 0 sec
¥ 12 M42 - SHO - 12x15x1 - RA:05h35m17s, DEC:-05°23'28" 06h03m555 -05°23'28" 1 0 sec
¥ 13 M42 - SHO - 12x15x1 - RA:05h35m17s, DEC:-05°23'28" 06h03m555 -07°03'48" 1 0 sec
¥ 14 M42 - SHO - 12x15x1 - RA:05h35m17s, DEC:-05°23'28" 06h03m35s -08°44'08" 1 0 sec
¥ 15 M42 - SHO - 12x15x1 - RA:05h35m17s, DEC:-05°23'28" 06h03m35s -1072428" 1 0 sec
¥ 16 M42 - SHO - 12x15x1 - RA:05h35m17s, DEC:-05°23'28" 05h59m01s +13°0012" 1 0 sec
o 17 MAT _ CHO - 12v15¢1 - RANSh25m17< NEC-N572222"° NSh50mN2c +11°10'50" 1 N car v
- N |
&S Tile # 1
-— )

Mosaic

Right Ascension LEEE T

Declination “BIE D

| : X Delay Exposure

RIS EEpalliE 1 [ 600 ' [seconds]
Binning iy X il y lpoectsl
Guiding - Bl Exposure ly ool
Available Selected
Luminance

®E

captured




Butterfly and Crescent nebulae (12 panels mosaic)




Creating wide-field mosaics
Sensor alignment

To capture deep sky

When all panels

evel adjustment
are simplified

There is no holes (non-capt
margins between the tiles are
and regular

s (non-captured areas), the
between the tiles are irregular



Creating wide-field mosaics
Sensor alignment

In landscape orientation the longer dimension In portrait orientation the longer dimension
must be parallel to the Right Ascension axis must be parallel to the Declination axis
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B DS MEED Hal B
S He @
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Sensor alignment
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Sensor alignment

—
r'
x| '

is well alic
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Sensor alignment




: :;.h?ttpgzllapod'na'sa.gov/épod)ép16i116'.h'tmll :

Soul and heart nebulae (8 panels mosaic)




Creating wide-field mosaics
Data acquisition




Creating wide-field mosaics
Data acquisition




Creating wide-field mosaics
Data acquisition

After the dusk
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Data acquisition

amera
G2-8300

onic USB
olled focuser

Cameras power
supply umbilical
cord




Creating wide-field mosaics
Data acquisition

=  Experienced astrophotog

Temperature and focus shift versus time

= To keep their instruments p astrophotographers refocus
them several times a night
This task requires at least an interruptio

= My second challenge was to find a solution ents perfectly focused during the capture time
without interruption of the capture process and without human intervention



Creating wide-field mosaics
Data acquisition

focuser to



https://www.innovationsforesight.com/products/full-frame-on-axis-guider-onag-xm-unit-only/

Creating wide-field mosaics

Data acquisition

Imager

from 370nm to 750 nm

Scope } ONAG@ ‘ Guider

> 750 nm

ONAG® basic principle

SharplLock basic theory of operation

Guide star relative roundness
Imager camera focal plane —— 50 ;

~

e
SharpLock Visible light path

oo

seope ONAG - offso from best focus [micror]
R gt patn
= 7 “———
Guider camera focal plane

Guide star shapes versus best focus offsets.

SharplLock real time closed loop auto-focus

J oes )

When the shap
focuserinward to i A

SCOPE

FOCUSER
o
£
(2]

The focuser move steps
any artifacts on it

G inside
Sharplock
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Creating wide-field mosaics

Data acquisition

wId g L i
A R T WD

TP T Tl i
T 1IN

= To monito

= To monitorth
and weather mon



Creating wide-field mosaics
Data acquisition

= Onthe observator
. MaximDL 6
= SharpLock1.0o
= AAG Cloud W
= Weather Disp

T RENDING @ Masdm DL Bro § - Autogu

Awo-Foeus Contiol

06h39m16s 119:35:28
+10°21°30" 05:06:30
Instrments  Mossics  Ties Log

|f_\“'| Images o capiure
\ Stats Target File Name

=,
‘®‘ Captured Rosette-ForFur P13 RADG+ 39+ 71_DEC+06+48+30_330_1xl_600_08_H-a O6HIFm21s
Captured 600,08 Ha  Obnbenits

Rocette-FouFur P18 RADG+39+12 DEC+12+07+30 530, el 600 08 H-

Hydrogen Alpha Full Sky Msp ¥ — I B 1 B

C\Users\David Lindemann\Pictures\2016\20161227

105 o £00 wwe.

16

17
Max: 1436
FWHM: 6.73
% FD: 5.39




Creating wide-field mosaics

Data acquisition

1| x| b o1 - A

[remr— Auto Facus Contd Be Et 3

viRasq
WA 0|O@@ = = PeatutMok
Spesd

[ s

% U ocuse e e o mdomatc oo

° 5]
e et
[ . )

X: 16 =
Y: 17
Max: 1436

= FWHM: 6.73
L g /2 FD: 5.39

Cloudy

. ol i
WA AN N

i
bl 0
1T

50 100 150 200 250 '

Unsafe condition and guide star faded
feedback via push notifications




Creating wide-field mosaics
Data acquisition




Creating wide-field mosaics
Data acquisition

Pe Altitude Scope RA Z Capture time 00:13:56
:“:Srcpe DEC 'm' Z Remainin
| dnstruments  Mosaics  Tiles

Z Estimated image 76

time 001356 0y Remaining imag RSN
ton

1x1.5 01_
~11+28+53 530 Ix1 5 01 Luminance.ft
17445 530 1x1_5 01 Luminonce.ft

Ontmsts Mouse DEC
hdﬂ-hﬂ~1~

1 folder Cllemp




Creating wide-field mosaics

Data acquisition

urveyor for MaximDL v

Scope Altitude _Scope RA
Scope pier side West Scope DEC

Mouse R/B#5m Mouse DI##21% FOV| 5
Imagery undefined .
lorking folder C:\MyProject

05h40m47s ¥ Capture time 3.08:00:00 T Estimated ima480
05723728 7 Remaining tirr3:09:00:00 2 Remaining im 480
Mosaics Log

Messier 42_P01_RAQS +40+47_DEC-05+23+26_530_1x1_600_01_Luminanc  05h40md7s -0572328"

Messier 42_P10_RAD5 +40+47_DEC+00-+ 10+32_530_1x1_600_01_Luminan

Messier 42_P12_RAD5 +29+46_DEC+00-+ 10+32_530_1x1_600_01_Luminan

Messier 42 P04_RAD5 +40+47_DEC-03+32+08_530_1x1_600_02_ Luminanc

Messier 42_P06_RAD5+29+45_ DEC-03+32+08_530_1x1_600_02_ Luminanc

Messier 42_P10_RAD5 +40+47_DEC+00+ 10+ 32_530_1x1_600_02_Luminan

Messier 42_P12_RAD5+29+46_DEC+00+ 10+ 32_530_1x1_600_02_Luminan

M Start capture time:
M Stop capture time

M Copture aftitude threshold [degrees]




Creating wide-field mosaics
Data acquisition

| |
¥ Capture time 05:55:50 ¥ Estimated ima 35
¥ Remaining tirr|05:55:50 2 Remaining im |35
Instruments  Mosaics  Tiles FEETSNNaET AT
| |
7 Ready M21_PO1_RAD0--50-+29 DEC+30+25+11 530 1x1_600_01_Green.fit 00h50m29s +3072511"
¥ Ready M31_P02 RADD-+43+21 DEC+39+25+11 530 1x1_600 01_Green.fit 00h43m21s +39°2511"
¥ Ready M21_P03_RADO+36+14 DEC+39+25+11 530 1x1_600_01_Green.fit 00h36m14s +3972511" I
¥ Ready M31_P04_RADO-+50+29_DEC+41+16+31_530_1x1_600_01_Green.fit 00h50m29s +4171631"
¥ Ready M31_PO5_RAD0+43+09 DEC+41+16+31 530 1x1 600 01 Green.fit 00h43m09s +41°1631"
™ ¥ Ready M31_PO6_RADD+35+50 DEC+41+16+31 530 Tx1_600_01_Green.fit 00h35m50s +4171631"
¥ Ready M31_PO7_RADO-+50+29 DEC+43+07+51 530 1x1_600 01_Green.fit 00h50m29s +43°07'51"
¥ Ready M321_P08_RAD0--42+56 DEC+43+07+51 530_1x1_600_01_Green.fit 00h42m56s +43°07'51"
¥ Ready M31_P09_RAD0+35+24_DEC+43+07+51_530_Tx1_600_01_Green.fit 00h35m24s +43°07'51"
¥ Ready M31_PO1_RADO+50+29 DEC+39+25+11 530 1x1_600_01_Blue fit 00h50m29s +3972511"
7 Ready M21_P02_RADO--43+21_DEC+20425411 530 1x1_600_01_Blue fit 00h43m21s +3072511"
¥ Ready M31_P03 RADO-+36+14 DEC+39+25+11 530 1x1 600 01 Blue.fit 00h36m14s +39°25'11"
¥ Ready M21_P04 RADO-+50+29 DEC+41+16+31 530 1x1 600 01 Blue.fit 00h50m29s +41°1631"
u ¥ Ready M31_P0S_RA00+43+08_DEC+41+16+31_530_1x1_600_01_Blue.fit 00h43m09s +41°16'31"
¥ Ready M31_P06_RAD0+35+50 DEC+41+16+31 530 1x1 600 01 Blue.fit 00h35m50s +41°1631"
¥ Ready M21_PO7_RAD0--50-+20 DEC+434+07+51 530 1x1_600_01_Blue fit 00h50m29s +43°07'51"
¥ Ready M31_P08_RA00-+42+56_DEC+43+07+51_530_1:x1_600_01_Blue.fit 00h42m56s +43°07'51"
¥ Outof time M21_P09_RADO-+35+24 DEC+43+07+51 530 1x1_600_01_Blue fit 00h35m24s +43°07'51"
[V Out of time M31_PO1_RADO+50+29_DEC+39+25+11_530_Tx1_600_02_Luminancedit 00h50m29s +39°75'171"
. ¥ Out of time M31_P02_RADD+43+21_DEC+39+25+11 530_1x1_600_02 Luminancefit  00h43m21s +3972511"
B Out of time M31_P02 RADD+36+14 DEC+30+25+11 530 Tx1_600_02 Luminancefit  00h36m1ds +3072511"
¥ outof time M31_P04_RA00+50+29 DEC+41+16+31_530_1x1_600_02_Lumi efit 00h50m29s +4171631"
B Out of time M31_PO5 RADD+43+09 DEC+41+16+31 530 Tx1_600_02 Luminancefit  00h43m09s +41°1631"
[V Out of time M31_PO6_RAD0+35+50_DEC+41+16+31_530_Tx1_600_02_Luminancefit 00h35m50s +41°16'31"
- ¥ Out of time M31_PO7 RADD+50+29 DEC+43+07+51 530 Tx1 600 02 Luminancefit  00h50m29s +43°07'51"
¥ Outof time M31_PO8 RADO+42+56 DEC+43+07+51 530 1x1_600_02 Luminancefit  00h42m56s +43°07'51"
Out of time M31_P0S_RAQO-+35+24_DEC+43+07+51_530_1x1_600_02_Lumi efit 00h35m24s
e ———————————
B Start capture time 23 H 0 M 0 S i‘
eXaCtIy Ca & Stop capture time 5 H 0 M 0 S
™ Capture altitude threshold 0  [degrees]




Creating wide-field mosaics
Data acquisition

00h50m29s 2 Capture time 06:16:10 ¥ Estimated ima 37

y +41°16'31" 2 Remaining tirr [06:16:10 Y Remaining im BZ
Instruments  Mosaics Tiles F&ETONEEE+N Log

m A
[/ Belowaltitude  M31_P02 RADD+43+21_DEC+39+25211_530_1x1_600_01_Luminance fit 00h43m21s +39°25'11" I
|7 Below altitude M31_P01_RAOO+50+29 DEC+39+25+11_530_1x1_600_01_Lumi e fit 00h50m29s +39°25'11"
[V Below altitude M3 RADO+36+14_DEC+39+25+1

| £ 31_P04_RA0O+50+29_Di 00h50m29s

¥ Ready M31_P05_RAO0O+43+09_DEC+41+16+31_530_1:x1_600_01_Lumi e fit 00h43m09s +41°16'31"
¥ Ready M31_P06_RADD+35+50_DEC+41+16+31_530_1x1_600_01_Luminancefit 00h35m50s +A1°1631"
¥ Ready M31_PO7_RAQO+50+29 DEC+43+07+51_530_1x1_600_01_Lumi e fit 00h50m29s +43°07'51"
W' Ready M31_P08 RADO+42+56_DEC+43+07+51_530_1x1_600_01_Lumi e fit 00h42m56s +43°07'51"
¥ Ready M31_P09 RAQO+35+24 DEC+43+07+51_530 1x1_600_01_Lumi e fit 00h35m24s +43°07'51"
¥ Ready M31_PO1_RAOO+50+29_DEC+39+25+11_530_1x1_600_01_Red.fit 00h50m29s +39°25'11"
¥ Ready M31_P02_RAOO+43+21_DEC+39+25+11_530_1x1_600_01_Red.fit 00h43m21s +39°25"11"
¥ Ready M31_P03_RAOD+36+14_DEC+39+25+11_530_1x1_600_01_Red.fit 00h36m14s +39°25'11"
¥ Ready M31_P04_RADO+50+29 DEC+41+16+31_530 1x1_600_01_Red.fit 00h50m29s +41°16'31"
¥ Ready M31_P05_RADD+43+09_DEC+41+16+31_530_1x1_600_01_Redfit 00h43m09s +41°1631"
¥ Ready M31_P06_RADD+35+50_DEC+41+16+31_530 1x1_600_01_Red.fit 00h35m50s +41°16'31"
¥ Ready M31_PO7_RAOC+50+29 DEC+43+07+31_530_1x1_600_01_Red fit 00h50m29s +43°07'51"
¥ Ready M31_PO8 RADO+42+56_DEC+43+07+51_530_1x1_600_01_Red/fit 00h42m56s +43°07'51"
¥ Ready M31_P09 RAOO+35+24 DEC+43+07+51_530_1x1_600_01_Red.fit 00h35m24s +43°07'51"
¥ Ready M21_PO1_RAOO+50+20 DEC+39+25+11_530_1x1_600_01_Green.fit 00h50m29s +38°25"11"
¥ Ready M31_P02_RAOO+43+21_DEC+39+25+11_530_1x1_600_01_Green.fit 00h43m21s +39°25'11"
¥ Ready M31_P03_RAODO+36+14_DEC+39+25+11_530_1x1_600_01_Green.fit 00h36m14s +39°25'11"
¥ Ready M31_P04 RADD+50+29 DEC+41+16+31_530_1x1_600_01_Green.fit 00h50m29s +41°16'31"
¥ Ready M31_P05_RAOO+43+09_DEC+41+16+31_530_1x1_600_01_Green.fit 00h43m09s +41°16'31"
¥ Ready M31_P06_RAOO+35+50_DEC+41+16+31_530_1x1_600_01_Green.fit 00h35m50s +41°1631"
¥ Ready M31_PO7_RADO+50+29 DEC+43+07+51_530_1x1_600_01_Green.fit 00h50m29s +43°07'51"
¥ Ready M31_P08_RAODD+42+56_DEC+43+07+51_530_1x1_600_01_Green.fit 00h42m56s +43°07'51"
¥ Ready M321_P0Y RADD+35+24 DEC+43+07+51_530_1x1_600_01_Greenfit 00h35m24s +43°07'51" ¥

- G > .

¥ Start capture time 23 H 0 M 0 S “
¥ Stop capture time 5 H 0 M 0 5]

¥ Capture altitude threshold

56  [degrees] ‘l




Creating wide-field mosaics
Data acquisition

00h50m29s

z Capture time 2:13:00:00

X Estimated ima 372

y pe DEC +39°25'11" 7 Remaining tirr2:13:00:00 2 Remaining im 372
Instruments  Mosaics Tiles  Capture backlog [T
----------- m
. Warning 12/18/2016 9:58:19 PM Unable to notify because the NotifyM is not configured!
. Warning 12/18/2016 9:58:19 PM M31 - P1/9:11/40 : Stop guiding
. Warning 12/18/2016 9:58:19 PM Unable to notify because the NotifyMessage is not config
. Error 12/18/2016 9:58:19 PM M31 - P1/9:11/40 : Thread was being aborted.
_. Warning 12/18/2016 9:58:19 PM  Abort capture
. Information 12/18/2016 9:58:17 PM M31 - P1/9:11/40 : Guider expose 5 second(s)
l Information 12/18/2016 9:58:17 PM Scope DEC = +30°25"11"
s . Information 12/18/2016 9:58:17 PM Scope RA = 00h30m29s
! Information 12/18/2016 9:58:17 PM Scope pier side = East
. Information 12/18/2016 9:58:17 PM Scope altitude = 66.38°
! Information 12/18/2016 9:58:16 PM M31 - P1/9:11/40 : Slewing telescope to RA = 00h50m29s DEC = 00h50m29s
™ . Information 12/18/2016 9:58:16 PM M31 - P1/9:11/40 : Connecting camera Simulator
. Information 12/18/2016 9:58:16 PM M31 - P1/9:11/40 : Connecting telescope ASCOM .Simulator.Telescope
. Information 12/18/2016 9:58:16 PM Capture time frame has been refreshed!
! Warning 12/18/2016 9:58:16 PM Unable to notify because the NotifyMessage is not config
. Warning 12/18/2016 :58:16 PM  Start capture
™ _. Warning 12/18/2016 :57:00 PM  Aborting guider
. Warning 12/18/2016 9:57:00 PM  Unable to notify because the NotifyMessage is not config
! Warning 12/18/2016 :57:00 PM  M31 - P1/9:11/40 : Stop guiding
. Warning 12/18/20169:57:00 PM  Unable to notify because the NotifyM is not config
! Error 12/18/2016 9:57:00 PM M21 - P1/9:11/40 : Thread was being aborted.
. Warning 12/18/2016 9:57:00 PM Abort capture
! Information 12/18/2016 9:57:00 PM M31 - P1/9:11/40 : Start tracking
. Information 12/18/2016 9:56:52 PM M31 - P1/9:11/40 : Guider expose 5 second(s)
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Androld, 108, 8 Deskiop  Apps &Plugins ~ API  Updates  Press  Foum

Latest Pushover News: Pushing data directly to a complication on your Apple Walch
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Creating wide-field mosaics
Testimonial

Author,

Ha. 1800s x 6
each tile

If you want to geta demann@netplus.ch



Rosette nebula




Creating wide-field mosaics
Preprocessing (Calibration)
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because itreq
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Preprocessing (Calibration)

Dead column
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Preprocessing (Calibration)

LIGHT - DARK
FLAT B




Creating wide-field mosaics
Preprocessing (Calibration)

LIGHT - DARK
FLAT B




Creating wide-field mosaics

Preprocessing (Calibration)

Combine Settings

clip min/max Mean w

Emax chps |1

#min clips

values to create




Creating wide-field mosaics
Preprocessing (Calibration)

= Once, the master libration

= To calibrate all ribed below:

= Open CCDStack
=  OpenWindows
= Select the files

20161227

Medium ic
Detail.

0 > ThisPC » Pictures »

=] Pictures

blend

cropped

EC+05+02+
12 DEC-05-02+
412 DEC+05+02+

Documents

I Downloads +12_DEC+05+02+3

12_DEC+05+00+
12 DEC+05+02+
=] Pictur 12 DEC+05+02+

2016



Creating wide-field mosaics

Preprocessing (Calibration)

"% Rosette-FoxFur_|

File Edit Proc Color  Windo

G-~

Help

Width=3326, Hei nix1 80.0 MP (488 MB}

%, ImageManager

Set Include Status for All/Selected

Auto Rename

Marne
Fiosette-FoxFur_P20_RADE+34+12 DEC+05+02+30_530_1x1_B00_02_H-a_w37
Rosette-FoxFur_P20_RA06+34+12_DEC+05+02+30_530_1¢1_B00_07_H-a_E48
Fiosette-FoxFur_P20_RADE+34+12_DEC+05+02+30_630_1x1_B00_01_H-a_E4B
Rosette-FoxFur_P20_RA06+34+12_DEC+05+02+30_530_1x1_B00_08_H-a_E48
Fiosette-FoxFur_P20_RADE+34+12_DEC+05+02+30_630_1x1_B00_06_H-a_E26
r Rosette-FoxFur_P20_RAOG+34+12_DEC+05+02+30_530_1x1_B00_05_H-a_'wd4
Fiosette-FoxFur_P20_RADE+34+12 DEC+05+02+30_530_1x1_E00_03_H-a_w2E
Rosette-FoxFur_P20_RAOG+34+12_DEC+05+02+30_530_1x1_B00_03_H-a_'w21
Fiosette-FoxFur_P20_RADE+34+12_DEC+05+02+30_630_1x1_B00_10_H-a_E44
Rosette-FoxFu_P20_RA06+34+12_DEC+05+02+30_530_1x1_E00_04_H-a_E 46

Include

IR I IR I I e

Diate Time:

20ng12-28
2017-01-01
20ng12-28
2017-01-01
20E123
2016-12-30
2017-0-03
20161223
2017-01-04
20161220

Exposur
600
00
£00
600
£00
600
£00
600
£00
600

Temp

-30.0966
-30.0243
-30.1832
-30.0746
30,0777
301186
-30.1029
-30.0651
-30.0840
-30.1437

Filter
H-a
H-a
H-a
H-a
H-a
H-a
H-a
H-a
H-a
H-a

FuH
462
418
k|
3.E6
362
3.48
326

284
2.48

“Weight




Creating wide-field mosaics
Preprocessing (Calibration)

= Open the calibration m he dark master

%, Calibration Manager

Dark Manager

Bias Manager

Lpply to all Apply to this

= Goto the flat fie at master

%, Calibration Manager

Dark Subtract Flat Field

Flat Manager

Flat Subtractor

[] Subtract from flat

as or dark file

Lpply to all Lpply to this



Creating wide-field mosaics
Preprocessing (Calibration)

= Click on "Apply to

& . .
Information

Image E ] 0 5_H-a W44
Flat frame

Image I te-FoxFur i 1xl &00_05_H-a Wdd
Dark frame i

Image Fosette 1 b2 2 DECHO05 1x1 &00 04 H-a E4&

Flat frame

Flat frame

Image
Dark frame

Image 0_R 3 D 1x1 &00 02 H-a W37

= Usually, I create a
= | use this subfolder

= Continue to calibrate |
calibrated

ic project have been



Flying bat and squid nebulae (12 panels mosaic)
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Data quality evaluation
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Creating wide-field mosaics
Data quality evaluation

@ Rosette-FoxFur_P20_RADG+34+12_DEC+05+02+30_530_1x1_600_01_H-a
Q) Rosette-FoxFur_P20_RADG+34+12_DEC+05+02+30_530_1x1_600_02_H-a
@ Rosette-FoxFur_P20_RADG+34+12_DEC+05+02+30_530_1x1_600_03_H-a
) Rosette-FoxFur P20 _RADE+34+12 DEC+05+02+30 330 1x1 600 04 H-a
@ Rosette-FoxFur_P20_RADG+34+12_DEC+05+02+30_530_1x1_600_05_H-a
() Rosette-FoxFur P20 _RADE+34+12 DEC+05+02+30 330 1x1_600 08 H-a
@ Rosette-FoxFur_P20_RADG+34+12_DEC+05+02+30_530_1x1_600_07_H-a
@ Rosette-FoxFur P20 RADG+34+12_DEC+05+02+30_530_1x1_600_08 H-a
Q) Rosette-FoxFur_P20_RADG+34+12_DEC+05+02+30_530_1x1_600_09_H-a
@ Rosette-FoxFur_P20_RADG+34+12_DEC+05+02+30_530_1x1_600_10_H-a

Once selected
All frames of the op

Usually, | use West orienta igh in altitude (close to the
meridian) and if there is more ast orientation is preferred




Creating wide-field mosaics
Data quality evaluation

= To change the frames ori

=  Open MaximDL
= Open Window File
= Select all files that

calibrated
Home Share

E [TH Preview pane icans <5 Medium ic G [ ttem check boxes

f Details File name extensions
Mavigation [TH Details pane . Hide selected

pane = 2 L ) z Hidden items items
» Pictures » 2017 » 20161227 » calibrated
~
FIT File

FIT File

o & a | . FIT File

o Rosette-FoxFur_P20_RA( | 05+0 L H-a_E46.FIT FIT File
tte-FoxFur_P 0 2 H-a_W44.FT FIT File
ur_P20_RA( 0 FIT File

FIT File

FIT File
_H-a_W26.FIT FIT File

0_H-a_EA4FIT 2017 21:30 FIT File

J’.\ Music

&= Pictures

2016



Creating wide-field mosaics
Data quality evaluation

Maxlm DL Pro & ®

» | Save changes to
¥ Rosette-FoxFur_P20_RADG+34+12_DEC+05+02+30_530_1x1_600_01_H-a

E46.FIT?

- r’e: No Fa—




Creating wide-field mosaics
Data quality evaluation

= To evaluate the quality described below:

= Open CCDStack
= Open Windows Fil
= Select the files th

calibrated
View
E [H Preview pane = Extralarge g dium i [] ttem check b
Mttt i g 3 == Details File name extensions
”apfla%aen-m [HDetails pane 2 gies &n ) Hidden items
» ThisPC » Pictures » 2017 » 20161227 » calibrated

- MName

cFur_P20_RADG+34+12_DEC+05+02; _H-a_l FIT File
FIT File

_H-a_W21.FIT FIT File

+12_DEC+05+02. | H-a E46FIT 26 6 FIT File
r_P20_RADG+34+12_DEC+05+02 6
(Fur_P20_RADG+ 34+ 12_DEC-+05+02

FIT File

FIT File

|_H-a_E44.FIT FIT File
Music

Pictures
2016
2017
20161227

Challenne
10 items
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Data quality evaluation

Z-d-0-

%4 Rosette-FoxFur_P2

File Edit Proces

10images {Width=3326, Height:

o

Stack  Color

06+34+12_DEC+05+02+3

Window

PBwe-= -

bintx1 80.0 MP (611 MB)

17 Bitmap = 37

"% ImageManager — X
Set Include Status for Al/Selected
Yes No Invert Auto Rename

Marme Include | DateTime | Exposur | Temp | Filter FidHM | Weight

|3 FRosette-FoxFur_P20_RA06+34+12_DEC+05+02+30_530_1¢1_B00_01_H-a_E46 Y 201612-28 500 -30.1532 H-a 3| 1
Fosette-ForFur_P20_RADG+34+12_DEC+05+02+30_530_1x1_600_02_H-a_w37 Y 201612-28 600 -30.0966 H-a 452 1
Rosette-FoxFur_P20_RADE+34+12_ DEC+05+02+30_530_151_600_03_H-a_w21 N 20161229 600 300651 Hea 36 1
Roselte-FoxFur_P20_RADE+34+12_DEC+05+02+30_530_151_B00_04_H-a_E 46 ¥ 20161230 600 301437 Ha M 1
Fiosette-FosFur_P20_RADE+34+12_DEC+05+02+30_530_1x1_600_05_H-a_'w 44 A 2016412-30 &0 301186 H-a ek ) 1
Fiosette-FosFur_P20_RA0DE+34+12_DEC+05+02+30_530_1x1_B00_06_H-a_E26 A4 201612-31 &0 -30.0777 H-a av2 1
Roselte-FoxFur_P20_R4A0E+34+12_DEC+05+02+30 530 1x1_B00_07_H-a_E48 A4 2070101 B00 -30.0243 H-a 4.04 1
Rosette-FoxFur_P20_RA0DE+34+12_DEC+D5+02+30 530 1¢1_B00_08_H-a_E48 A4 2070101 B0O -30.0746 H-a 433 1
Rosette-FosFur_P20_RADE+34412_DEC+08+02+230_520_1x1_600_09_H-a_W2E A 207.01-03  BOO 301029 H-a 72 1
Rosette-FoxFur_P20_R406+34+12_DEC+05+02+30_530_1x1_B00_10_H-a_E 44 A4 207-01-04 GO0 -30.0840 H-a 328 1

%% Adjust Display —

Background

<
Madmum

£
Gamma

£

DDP
<

Auto Scale - | Applyto All | Sharpen

= Activate the DDP, a




Creating wide-field mosaics
Data quality evaluation

", ImageManager _ o x
Set Include Status for All/Selected

Yes | [ No | [ Invert | [ Auto

Name Include | DateTime | Exposur | Temp | Fiter PuHM | Weight

> RosstteForFur P20 AAG+34+12 DEC+D5+02+30 530 1¢1_600_01_H-a_E46 v 20161228 600 301532 H-a a8 1
Fiosstte-FoFur_P20_RADG+34+12_ DEC+I5+02+30_530_1x1_600_02_H-a_w37 ¥ 2081228 600 -30.0956 H-s 452 1
Fiosette-FosFui_P20_RADE+34+12_DECHI5+02+30_530_1x]_E00_03_H-a_w21 ¥ 2NEA229 §00 300851 Ha 46 1
Fiosette-FosFui_P20_RADE+34+12_DECHI5+02+30_530_1x1_E00_04_H-a_E 45 ¥ 2NEA230 §00 3071437 Ha 41
Flosstte-ForFur_P20_RADG+34+12_ DEC+I5+02+30_530_1¢1_G00_05_H-a_‘w44 ¥ 20161230 600 301196 H-s a1
Flosstte-ForFur_P20_RAD5+34+12_ DEC+05+02+30_530_1x1_B00_06_H-a_E 26 ¥ 2061231 600 300777 Hes arz 1
FiosstteForFur_P20_RADS+34+12_ DEC+D5+02+30_530_1x1_E00_07_H-a_E48 ¥ N7PM-01 600 -30.0243 H-s 404 1
Fiosette-FosFui_P20_RADE+34+12_DECHI5+02+30_530_1x1_B00_08_H-a_E48 ¥ NP0 g0 300746 Ha 431
Fiosette-FosFui_P20_RA05+34+12_DECHI5+02+30_530_Tx1_E00_03_H-a_W26 ¥ 20170103 600 301028 Ha iz 1
Flosstte-ForFur_P20_RAD5+34+12_ DEC+05+02+30_530_1x1_B00_10_H-a_E44 ¥ 20170104 B00 -30.0840 H-s 3z 1




Creating wide-field mosaics
Data quality evaluation

Its time to evaluate tf
The point — spreac

AsFWHMisac
regardless of i
frame

To do that eve
highest FWH

mum (FWHM) is
To do that, si star brightness
/A

%% ImageManager

Set Include Status for Al/Selected

Yes No Invert Auto

Mame DateTime Ewposur | Temp | Filker Fu'H “weight
Rosette-FoxFur_P20_RA05+34+12_DEC+05+02+30_530 _1x1_E00_04_H-a_E 4B 2016-12-30  BO0 301437 H-a 3.04
Rosette-FoxFur_P20_RA05+34+12_DEC+05+02+30_530 1x1_E00_10_H-a_E 44 2017-01-04 GO0 30,0840 H-a 328
Rosette-FoxFur_P20_RADG+34+12_ DEC+05+02+30_530_1x1_600_05_H-a_w 44 20161230 500 301186 H-a 332
Rosette-FoxFur_P20_RA0G+34+12_DEC+05+02+30_530_1x1_B00_03_H-a_w?21 2016-12-23 GO0 30,0651 H-a
Rosette-FoxFur_P20_RA06+34+12_DEC+05+02+30_530 _1x1_E00_06_H-a_EZ26 2016-12-31  BO0 30,0777 H-a
Rosette-FoxFur_P20_RADG+34+12_DEC+05+02+30_530_1x1_B00_09_H-a_wZ2B 20170103 GO0 301029 H-a
Rosette-FoxFur_P20_RA05+34+12_DEC+05+02+30_530_1x1_E00_01_H-a_E4B 2016-12-28 GO0 -30.15832 H-a
Rosette-FoxFur_P20_RA0DG+34+12_DEC+05+02+30_530 _1x1_E00_07_H-a_E 48 20170101 GO0 30,0243 H-a
Rosette-FoxFur_P20_RA05+34+12_DEC+05+02+30_530_1x1_E00_08_H-a_E 48 20170101 GO0 30,0746 H-a
Rosette-FoxFur_P20_RA0DG+34+12_DEC+05+02+30_530_1x1_B00_02_H-a_w37 2016-12-28 GO0 -30.0966 H-a

A I A A A ey




Creating wide-field mosaics

Data quality evaluation




PacMan nebula




Creating wide-field mosaics
Registration (alignment)




Creating wide-field mosaics
Registration (alignment)




Creating wide-field mosaics
Registration (alignment)

= To align the frames, | use

= Open CCDStack
= Open Windows File
= Select the files tha

calibrated

View

IE [H Preview pane = Extralarge g um i [] item check b
g s i Li [== Details h File name extensions

MNavigation [[H Deta
pane =

Hidden item:

» ThisPC » Pictures » 2017 » 20161227 » calibrated ~ O

- MName

xFur_P20_RADG+34+12_DEC+05+02- _H-al FIT File
r_P20_RADE+34+12 DI 05+0 0 | FIT File
cFur_P2 05+0 _H-a_W21.FIT FIT File

«Fur_P20_RADGE+34+12_DEC+035+02- 0 |_H-a_E46.FIT b; FIT File

Fur_P20_RADE+34+12_DEC+05+02 00_05_H-a_W44.FIT FIT File
(Fur_P20_RADG+34+12_DEC+05+02 06_H-a_E26.FIT FIT File
\ (Fur_P20_RADG+ 34+ 12_DEC-+05+02 " H-a_E42.FIT FIT File
DWWare r_P20_RADG+34+12_DEC+05+0 0_08_H-a_F48.FIT FIT File
mOL6 o 1 \06+34+12_DEC+05+02 | H-a_W26.FIT FIT File
nloads \06+34-+12_DEC-+05+02 | H-a_E44.FIT 6 FIT File
viusic
=] Pictures
2016
2017
20161227

OrienChallenne
10 items



Creating wide-field mosaics

Registration (alignment)

=4 Rosette-FoxFur_P20_RA06+34+12_DEC+05+02+30_530_1x1_600_03_H-a_W21 - O

File Edit Process Stack Color Window Version 2,76 Help




Creating wide-field mosaics
Registration (alignment)

CCDIS  Star Match  Star Snap  FFT Manual  Apply Manual  Apply

Star Pattern Matching

ersion 2.2.1 (Registered )
use high precision

align all align this

Number of stars
¥ - —4- L
\i . -J— ¥ = align all align this
o S 1

Reset All Reset This Reset All Reset This

Base Image Base Image
Rosette-FoxFur_P20_RADE+34+12_DEC+05+02+30_530_Tx1_ - r. = Rosette-FoxFur_P20_RAD6+34+12_DEC+05+02+30_530_1x1}

= Click “align a



Creating wide-field mosaics
Registration (alignment)

%4, Registration _ %
CCDIS StarMaich StarSnap FFT  Manual | Apply

Nearest Neighbor

Apply to All Apply to This
Reset All Reset This
Base Image

Rosette-FoxFur_P20_RADG+34+12_DEC+05+02+30_530_1x1_|




Tadpole and flamming star nebulae (20 panels mosaic)




Creating wide-field mosaics
Data rejection and stacking




Creating wide-field mosaics
Data rejection and stacking

Signal-to-Noise Ratio (SNR)

e Signal

e Noise

vy
1]
£
[
=
L=
=




Creating wide-field mosaics
Data rejection and stacking




Creating wide-field mosaics
Data rejection and stacking

65535

Brightest signal
close to ’ |
saturation level / |
oy 1
<V " |
ph $
/ 1 +
Weakest signal ['8
8
close to the L
) 1§
noise floor | 8
| &
T
S

Noise floor




Creating wide-field mosaics
Data rejection and stacking

Brightest signal
65535

close to )' |
saturation level A 4 |

N Y -
V al $

/ 1 +

Weakest signal ['8

8

close to the L

) 1§

noise floor 8

s

Noise floor g

L R S

o

dynamic range a
the weakest signa



Creating wide-field mosaics
Data rejection and stacking




Creating wide-field mosaics
Data rejection and stacking

= Tostack the frames, | us

= Open CCDStack
= Open Windows File
= Select the files tha

registered
Home Share View

B ] THereview pane

Navigation TF Details pane
ane

File name

g Size all columns to fit Hidden items

Pictures » 2017 » 20161227 » calibrated

Documents

Adobe

<4 Download
D Music

=] Pictures

016

20161227

QrionC
10items

v | =
Hide selected  Options
items .

FIT File
FIT File
FIT File
FIT File
FIT File
FIT File
FIT File

FIT File



Creating wide-field mosaics
Data rejection and stacking

10images {Width=3326, Height=2504} bin1x1 80.0 MP (611 MB)




Creating wide-field mosaics
Data rejection and stacking

File Edit
Register

Normalize

504} bintx1 80.0 MP (727 MB)




Creating wide-field mosaics
Data rejection and stacking

= Select backgroun

%4, Rosette-FoxFur_P20_RA06+34+12_DEC+05+02+30_530_1x1_600_04_H-a_E46
File Edit Process Stack Color Window Version 2.76

E-W-0- 2@ BDRS-=Z -]

select background area

10images {Width=3326, Height=2504} bin1x1 80.0 MP (727 MB)



Creating wide-field mosaics
Data rejection and stacking

= Select highlight ar

%4, Rosette-FoxFur_P20_RA06+34+12_DEC+05+02+30_530_1x1_600_04_H-a_E46
File Edit Process Stack Color Window Version 2.76

S-|d-0- 0 PRS-
select highlight area

Cancel

10images {Width=3326, Height=2504} bin1x1 80.0 MP (727 MB)



Creating wide-field mosaics
Data rejection and stacking

The calculated weic

Ei
= ImageManager

Set Include Status for All/Selected

fes Mo Imvert Auto Rename

tame

Rozette-FoxFur_P20_RADG+34+412_DEC+05+02+30_530_1x1_B00_04_H-a_E4k
Rozette-FoxFur_P20_RADG+34+12_DEC+05+02+30_530_1«1_B00_03_H-a_Ww:21
Rozette-FoxFur_P20_RADG+34+412_DEC+05+02+30 530 1«1_B00_10_H-a_E44
Rozette-FoxFur_P20_RADG+34+12_DEC+05+02+30_530_1«1_&00_05_H-a_'w44
Rozette-FoxFur_P20_RADG+34+412_DEC+05+02+30 530 1«1_B00_06_H-a_EZ26
Rozette-FoxFur_P20_RADG+34+12_DEC+05+02+30_530_1«1_B00_09_H-a_'W32ZE
Fozette-FosFur_P20 RADG+34+12_DEC+05+02+30 530 1«1_EB00_01_H-a_E4E
Rozette-FoxFur_P20_RADG+34+412_DEC+05+02+30 530 1«1_B00_0V_H-a_E443
Rozette-FoxFur_P20_RADG+34+412_DEC+05+02+30 530 1x1_B00_03_H-a_E443
Rozette-FoxFur_P20_RADG+34+12_DEC+05+02+30_530_1«1_B00_02_H-a_'wW3y

|nclude

'
'
'
'
'
'
'
'
'
i

DateTime

2016-12-30
206-12-29
207-01-04
2016-12-30
20e12-3
207-01-03
2016-12-28
207F-0-01
207F-0-01
206-12-28

Expozur

600
600
600
600
600
600
600
600
600
600

Temp

30,1437
-30.0651
-30.0340
30,1186
300777
-30.1023
-30.1532
-30.0243
-30.0746
-30.0366

Filker
H-a
H-a
H-a
H-a
H-a
H-a
H-a
H-a
H-a
H-a

Wfeight
1

077380
064745
095410
095037
0.87502
1.00808
1.04208
1.21808
1.00481




Creating wide-field mosaics
Data rejection and stacking

= Activate the optio

%4 Rosette-FoxFur_P20_RA06+34+12_DEC+05+02+30_530_1x1_600_04_H-a_E46
File Edit Process Stack Color Window Version 2,76
Register BrRD-= -]
Normalize
Data Reject > Procedures
Combine > |~ Show rejected data

10images {Width=3326, Height=2504} bin1x1 80.0 MP (748 MB)



Creating wide-field mosaics
Data rejection and stacking

Click on the menu Stack-
algorithm

Igma reject” rejection

%y, Data Rej... — e %y, Data Rej.. —

STD sigma reject STD sigma reject
topimage %  [15 [] top image %

factor; |2.156 factor: (2.2

iteration limit iteration limit

clear before apply clear before apply

Apply to All Apply to this Apply to All Apply to this

undo

You can either enter a value betwee e or directly enter a value in the factor

Factor must be between 1.8 to 2.3 and the iteration limit must be set to 2 to reject at most two values.
Press “Apply to All” button to process data rejection on each frames



Creating wide-field mosaics

Data rejection and stacking

%4 Rosette-FoxFur_P20_RA06+34+12_DEC+05+02+30_530_1x1_600_08_H-a_E48 — O X
File Edit Process Stack Color Window Version 2.76 Help
Z-d-0- NER OB =l

| =

L

-

STD sigma reject

[ top image % 15

iteration limit |2
clear before apply

{Width=3326, Height=2504} bin1x1 20.0 MP (765 MB)




Creating wide-field mosaics

Data rejection and stacking

%4 Sum Rosette . O X

File Edit Process Stack Color Window Version 2,76 Help




Creating wide-field mosaics

Data rejection and stacking

Suml|Rosette-FoxFur [ P20||RA06+34+12|| DEC+05+02+30|| 530| 1x1[|6000| 10| H-a|fit

Filter name
Subframe number
Total exposure time in seconds
Binning
Focal length in millimeters
Declination coordinate of the center
Right ascension coordinate of the center
Tile number
Mosaic project name
Stacking operation




http://eapod.eu/26-february-2017-orion/ ' i N https://apod,nasé.gov/apod/ap160413;html.

Orion (180 panels mosaic)




Creating wide-field mosaics
Mosaic stitching

 field) or

Narrowband

“onl’ “sin” Narrowband “Ha, ~oli s

Broadband Lum [REdjj ¢'reep fBJué'. Broadband Il.um _rRE‘d, éfeeﬂ

Infrared Infrared NIR

Symmetric stitct itching workflow



Creating wide-field mosaics
Mosaic stitching




Creating wide-field mosaics
Mosaic stitching




Creating wide-field mosaics
Mosaic stitching




Creating wide-field mosaics
Mosaic stitching




Creating wide-field mosaics
Mosaic stitching

= Click on menu Operatio

F:_Egiﬂ.trﬂtiljﬂ control

Single: source | Multiple source

" Palynomial

* Standard ™ Leve

W Usze multiple-y miode

Help

= Choose Union and click on "Register” button




Creating wide-field mosaics
Mosaic stitching

Registered ¥




Creating wide-field mosaics
Mosaic stitching

= To calibrate t arations-
>Calibrate (o

Calibration control

Image selection

(" All open images in the current image group

—
Reference image:
Surn Aosette-FoxFur_P26_RADE+23+00_DEC+05+02+30_ “

| Close original image(z] after calibration

v Usze multiple-view mode

Cancel

= Select "Just this image” ck the "OK" button



Creating wide-field mosaics
Mosaic stitching

Calibrated




Creating wide-field mosaics
Mosaic stitching

Combine control

To combine the
Images:
tl Ie # 26, CI IC Left click on an image to select/dezelect

Right-click on an image to adjuzt weight | o
1 mage welights
>C0b|ne ' | ‘wigiaht g5 el

mage - .
Sum Rosette-FoxFur P25 BADG+29+0 . 1 I * HRelative

Sum Rosette-FosFur P20 RADE+34+1... (" Abzolute

There are s
used to co e

because It ( Function to apply Set dimenzsions to
(" Average " Median/tean {* |Jnion

" Max T Sum "~

Overlay Spe " Min " Difference

Rezet all weightz

SuU pe ri m pOS a " Median " Abzaolute difference Combired image properties
{ Origiry (0.0]

Dimensions 4555 w» 3401
Overlay/difference sequence: [pizelz]
#26 replace rec

Sur Rozette-FoxFur P20 RADGE+34+12 DEE+D§E Channels
Cam Hogethe-FoREur P2E Ralbt o+ +

=
Bitzf/channel |16 3

Press "OK"” to comb
Select all imagesz | Cancel | Help |




Creating wide-field mosaics
Mosaic stitching

After comb




Creating wide-field mosaics
Mosaic stitching




Creating wide-field mosaics
Mosaic stitching




Creating wide-field mosaics
Mosaic stitching

= PressCTRL + details

® Pidnsight 1.3
FILE  EDIT  VIEW  IMAGE  PREVIEW  MASK SCRIPT ~ WORKSPACE ~ WINDOW  RESOURCES

fa | fe N i B B | 0ce

£ |1 Gray 1:4 Sum_Rosette_FoxFur_P20_RAO6_34_12_DEC_05_02_30_530_1x1_6000_10_H_a|SumRo.. = = # X
2l X ; $ ‘
g :
£l 4
=3 g
| Y § R
B¢ 3 ¥ 3
2| < < R
£ g il
23 H .
& -
el - <
£ 1. :
bo i . :
| F § X
5|3 . o - 551
= [ ¢ 5
= [
il 7 : 4
g €. 3 Y
= X 5 H
2|3 ., /4‘ < -
°|! = . : i

&

@) File Explorer

P Script Editor

g
2
&
2
o

[ Sun_Rosette FoxFur_P26_Raos 29 |v|(1] # |l Il Il Il w Gray - 15




Creating wide-field mosaics
Mosaic stitching

Reference image

Distortion model:

Registration model: | Projective Transformation hd

+| Distortion correction

Distortion residualy| 0.005

Distortion iterations:| 20 -

Working mode: | Register/Union - Mosaic b4

Generate masks

~| Frame adaptation

Target Images

Format Hints

Output Images

Star Detection
Star Matching

Interpolation




Creating wide-field mosaics
Mosaic stitching

® Pidnsight 1.8

0.275 px

0.695 px

: 0.6018 px

* Distortion correction:

residual = 6.0618 px

Transformation matrix:

+0.999291  +0.006774  +168.670648

+9.994241 +2201.122306

-0.000002  +1.080060

Convergence reached after 2 iterations

+108.87 px
y +2201.12 px
Generating mosaic image:

Homographic Projection / Lanczos-3 LUT interpolation, c=6.38: done
@ [Linear frame adaptation functions:

¥ = +6.001118 + 6.965633*x0

Applying frame adaptation:

Registration successful.

Registered,
Calibrated
and

‘Sum_Rosette_FoxFur_P26_RA06_29_00_DEC_05_02_30_530_1x1_6000_10_H

le Explorer

Combined

P script Editor | @)

# History Explorer
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Creating wide-field mosaics
Mosaic stitching

i
L]
§
8
&
1)
§
i
o

Usually,




Creating wide-field mosaics
Mosaic stitching

e tools in
PhotoShao




Creating wide-field mosaics

Mosaic stitching




Creating wide-field mosaics
Mosaic stitching




Creating wide-field mosaics
Mosaic stitching

= Usually,
fit and ¢

light

Background
model



Creating wide-field mosaics
Mosaic stitching

e light

Background

model




Creating wide-field mosaics
Mosaic stitching

= Oncethecg
accordinc

WINDOW

D O Gray MEIR AR $ 06 Q

5 elaa -»i@~-imD [~
Select previously generated mosaic frame as reference

= c

image

-

¥ Process Console

£¥ process Explorer

residual : 0.6024 px

* Distortion correction: Convergence reached after 3 iter

residual = 6.0824 px

Transformation matrix:

+1.003941 +0.000586 -3152.426215

+0.001250 +1.003636 -2239.111156

+0.000001 +0.000000 +1.000000
28993

scale-X : 0.994

scale-Y : 0.996
rotation & -0.02 deg
dx -3152.43 px

dy 1 -2239.11 px

Generating registered image

Homographic Projection / Lanczos-3 LUT interpolation, ¢=0.30: done
Linear frame adaptation functions: x: E 2 3y
y8 = +0.000424 + 1.082571%x8 ’ B <y G $eo s g e
Applying frame adaptation: done A 7 s % o

Registration successful.

Writing output file: C:/Users/David/Pictures/2017/20161227/calibrated/
registered/stacked/cropped/PixInsight/registered/Sum Rosette-
FoXFur_P21_RAG6+34+09_DEC+06+48+50_530_1x1_6000_16_H-a_r.xisf

Writing image: w=6433 h=4859 n=1 Gray UINnt16

108 FITS keyword(s) embedded.

Star Detection

Star Matching

= StarAlignment: 4 succeeded, @ failed, @ skipped
25

Interpolation

£




Creating wide-field mosaics
Mosaic stitching

o % B o
To*fleft frame |§| Top rightframe
: :
ﬁ CLIA T:T3 20U BOR6M6 LOXENL bSO BWOR 3¢ IS D™ — = + X ; (CLIA T:T3 20U K066 LOXENL bST BVOR 3¢ 00 DE™ = = + X

Inspect each frame and

Bottom r|ght
frame




Creating wide-field mosaics
Mosaic stitching

= Open the Gradient

® Pixinsight 1.8

FILE

=

EDIT  VIEW  IMAGE  PREVIEW  MASK SCRIPT
Fe S BB Ao =G EBB E; : X ko O | Q @ »ifd»i@d
=

=]
w

Gray 1:8 MergeMosaic | <*new*> - & X Gray 1:8 MergeMosaicMask | <*new*>

V' Process Console |8
MergeMosaic

MergeMosaicMask

@ Format Explorer | {¥ Process Explorer

.
& -k Mask
asks

[oN=B-0*g

W) File Explorer

Parameters

Type binal

Shrink radius

Script Editor

% History Explorer

w:6433 - h:4859 238.479 MiB




Creating wide-field mosaics
Mosaic stitching

Sometimes pin

ACE WINI

[ ] 0 Gray

P
2
s ;
|8 . ¥ : . . .
§ | 3 . A . WS
4K : ’ .
& 8
> |3
> |2
s
&
z
&
3
2
3
E
[
(]
fol GradientMergeMosaic
Target Frames
[} Sum Rosette-FoxFur. A06+29+00_D..05+02+30_|
] Sum Rosette-FoxFur_P20_RA06+34+12_D..05+02+30_
: [} Sum Rosette-FoxFur_P27_RA06+26+56_D..06+48+50_
s o [} Sum Rosette-FoxFur_P21_RA06+34+09_D. 06+48+50_|
S
= @
=
(]
3 !
% |
% [
3 Parameters
] Type of combination:
5 Shrink radius
H Feather radiu:
= Black poin
2 Generate mask:
=
o

O MergeMosaic

Move Up
Move Down
Select All
Invert Selection
Toggle Selected

Remove Selected

Clear

| L Full paths




Creating wide-field mosaics
Mosaic stitching

= With a shrink radi

nsight 1.2

FILE EDIT VIEW IMAGE PREVIEW M.
=l 8 & & BB
®m

)
- Gray 1:8 MergeMosaic | <*new*> - 4+ X B Gray 1:8 MergeMosaicMask | <*new*>
5 Py . ¥
s 8
= |8 o
==l o . 3
o + - g
= 2
o - G
& ¥
@ ” sy
g :
= .
£ ; .
2 > 7
& 4
Z 2 ?
5
& i E
(] > < 3
Vi B O GradientMergeMosaic = X
2
Add File
. [} Sum Rosette-FoxFur_P27_RA06+25+56_D. 06+48+50,
Move Down
= e A i = osette-Foxi _D.
5 T g i e - . . Invert Selection
s @ 7. .
& : Toggle Selected
P
= Remove Selected
&
5 | L Full paths
2
= Parameters £
5
a
15
g
s
=
=
2
T
s




Creating wide-field mosaics
Mosaic stitching




Cygnus Loop (6 panels mosaic)




Composing advanced LRGB images in false colors

Creating luminance master frame




Composing advanced LRGB images in false colors
Creating luminance master frame




Composing advanced LRGB images in false colors

Creating luminance master frame




Composing advanced LRGB images in false colors

Creating luminance master frame




Composing advanced LRGB images in false colors
Creating luminance master frame

Narrowband “Hea ol su

Broadband Lum Red Green Blue

Infrared NIR




Composing advanced LRGB images in false colors
Creating luminance master frame

PS Bl it Imge Lyer Tpe Sect Fiter 3D View Window Help
B i?‘h@l Foahari Opx  Avia St Nomal e

e
(=3
7
)
.
&
v
)
2.
.
o,
6.
»
2.
vy
k.
o,
.
Q
an
L3
@
=)




Composing advanced LRGB images in false colors
Creating luminance master frame




Composing advanced LRGB images in false colors
Creating luminance master frame




Composing advanced LRGB images in false colors
Creating luminance master frame




Composing advanced LRGB images in false colors
Creating luminance master frame

Mg2 processed with -
GradientHDRComposition™ -
in Pixinsight =«




Composing advanced LRGB images in false colors
Creating luminance master frame




Composing advanced LRGB images in false colors
Creating luminance master frame

HOS_LSS+SSS tif

— SCreen blending



Composing advanced LRGB images in false colors
Creating luminance master frame

VIEW

= b 3 3
Gray 1:9 mosNGC1499_8P_16h_H_hdrto | mosNGC1499_8P-16h_H_hdrto.tif -z 4 X

mosNGC1499 8P 16h H_hdrto L)

| ]| MultiscaleMedianTransform =N

@ Format Explorer | X Process Explorer | Wl View Bxplorer | Y Process Console

& Objact Bxplorer | [l Fite Explorer
CR-B_ &4

& History Explorer | ¥ Script Editor




Composing advanced LRGB images in false colors
Creating luminance master frame




Composing advanced LRGB images in false colors
Creating luminance master frame




Composing advanced LRGB images in false colors
Creating luminance master frame

At this leve ngle image




Composing advanced LRGB images in false colors
Creating luminance master frame

$ History bplorer ‘ P Script Editor } & Object bxplorer |Is|hb¢|m- |.rmnaqlmv \OPm(uibdnr- M View Bplorer } W Process Console
o s

Save thei




Composing advanced LRGB images in false colors
Creating luminance master frame




Composing advanced LRGB images in false colors

Creating luminance master frame

Type formula: LSS_HOS + H_SSS

Symbols:

- Check Rescale result

Select Create new image

a

& History Bxplorer ‘ 1P script Editor | &) Object Explorer | W) file Explorer | @ Format Explorer | X Process Explorer | M View xplorer ] ¥ Process Console.




Composing advanced LRGB images in false colors
Creating luminance master frame

HOS_LSS+SSS. tif




Soul and heart nebulae (8 panels mosaic)




Composing advanced LRGB images in false colors
Bringing out the structural details

Using mask to increase exposure of the nebula without
increasing the background noise

HOS_LS5+55S.tif e T 2 HOS_LS5+555_exp+.tif




Composing advanced LRGB images in false colors
Bringing out the structural details

Using mask to increase exposure of the nebula without
increasing the background noise

o| Feather Selectic‘ [t S|
1' —

+-[| Feather Radius: 120  pixels
Cancel




Composing advanced LRGB images in false colors
Bringing out the structural details

Using mask to increase exposure of the nebula without
increasing the background noise

Exposure control slider

= Save theimage't




Composing advanced LRGB images in false colors
Bringing out the structural details
Using shadow and highlight to emphasize the small structural details

HOS_LSS+SSS_expr.tif L s | HOS_LS5+555_exp+_shtif




Composing advanced LRGB images in false colors

Bringing out the structural details
Using shadow and highlight to emphasize the small structural details

Open file

File Edit [Image] Layer Select Filter Analysis 3D View Window Help | [B8 iy s~y @y =~ ESSENTIALS PAINTING 3 | O cstiver (o] i)

Mode {2

Norma

Brightness/Contrast...

Levels... Ctrl+L
Auto Tone Shifts Ctrl+L ke 3

it ContrastlAReSTaRtaGrtel (| e oM HISTORY Add an adjustment

= ' o Exposure.. 5 L5545 intrpsd
: — - — FREE
oeratinst % B om
P& F =50V %
7 A .

Levels Presets

SWATCHES | STYLES | INFO | ADJUSTMENTS

L3

Image Size Alt+Crl+1
Canvas Size... Alt+Ctrl+C

Image Rotation {2

Trim...

Invert Ctil+1
Posterize...

Threshold...

Gradient Map.

Duplicate... Curves Presets

Apply Image... Exposure Presets

Calculations...

Hue/Saturation Pressts

Black & White Presets

Channel Mixer Presets

v[v[F[ 7~ "]+

Selective Color Presets

)
[CHARAGTER)| PARAGRAPH

Replace Color...

Equalize

OB BF RN AeSR NN K [N O

NAVIGATOR)| HISTOGRAM |

Imag

125% (5| Exposure worksin 32-btonly |p] ¢




Composing advanced LRGB images in false colors
Bringing out the structural details
Using shadow and highlight to emphasize the small structural details

Adjust Shadows amount
percentage

Highlights

b
i+

Arnount:

R dsif4)

Tonal Width:

Radius:

ighlights
Amount:
|l

Topal Width:

DB BrANACERNFAN,

Radius:

Brightness:

Midtone Contrast:

fllidtone

=  Adjust Shadows/Highlig
=  Savetheimage to HOS_LSS+S




Composing advanced LRGB images in false colors
Bringing out the structural details
Reducing noise

HOS_LS5+555_exp+_sh.tif i HOS_LSS+555_exp+_sh_acdnr.tif




Composing advanced LRGB images in false colors
Bringing out the structural details

Reducing noise

EDIT VIEW IMAGE PREVIEW MASK PROCESS
ol BB E7|0se ME IR ¢
Gray 1:11S5_SSS_int__sh | LSS+SSS_int+_sh.tif

| @ Format Bxplorer | £ Process Explorer ‘.Vie«E)p\over |

Uncheck Apply in
Chrominance tab

WORKSPACE WINDOW RESOURCES

QReaaq @HnBad

£ History Bxplo

Adjust StdDev
Value between 1 and 1.5 pixels @
good to remove high-frequency no




Composing advanced LRGB images in false colors
Bringing out the structural details
Reducing noise

= Apply AC
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NOTE: If the noise red
= Saveimage to HOS_LS



Composing advanced LRGB images in false colors
Bringing out the structural details
Reducing star diameters to emphasize the nebula

HOS_LSS+SSS_exp+_sh;atdnr.t'if' HOS_LSS+SSS;exp+_sh__-acdnr;sfa - tif



Composing advanced LRGB images in false colors
Bringing out the structural details
Reducing star diameters to emphasize the nebula

Set Large-Scale to zero

Increase Compensation to 4 or more

[-Scale to 2 or more

-ess Bxplorer | Ml View Bxplorer | W Process Console

bthness to 5 or less

@ Format Bxplorer ‘0?70(




Composing advanced LRGB images in false colors
Bringing out the structural details
Reducing star diameters to emphasize the nebula
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Composing advanced LRGB images in false colors
Bringing out the structural details
Reducing star diameters to emphasize the nebula

155,555 i_sh acine
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Composing advanced LRGB images in false colors
Bringing out the structural details
Reducing star diameters to emphasize the nebula

~Check Rescale result

Select Create new image

y »
oom,on merged
star masks




Composing advanced LRGB images in false colors
Bringing out the structural details
Reducing star diameters to emphasize the nebula
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Composing advanced LRGB images in false colors
Bringing out the structural details
Reducing star diameters to emphasize the nebula
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Composing advanced LRGB images in false colors
Bringing out the structural details
Reducing star diameters to emphasize the nebula

@ Format Bxplorer | $X Process Bxplorer | [l View Explorer | W Process Console

& Object Explorer [ W File Explorer
eaxy

O Gray 1:9 star_mosk | <*new... = O # X  [1 Gray 1:0 star_mask_clone | <*new.. = O + X
7 Convolution O X

%] PixelMath O X

& History Explorer | [P Script Editor

Save image to HOS_LS



Composing advanced LRGB images in false colors
Bringing out the structural details

Using mask with shadows and highlights to detach the nebula
from the background

HOS4LSS+SSS-_exp+_sh_acdnk_sta r-.tif HOS_LSS+SSS_exp+_sh_acdnr_star-_msh.tif



Composing advanced LRGB images in false colors
Bringing out the structural details

Using mask with shadows and highlights to detach the nebula
from the background

= Openfi
= Select

nte_th_scdnr,

Feather Selection

Feather Radius: 120 | pixels

bn 100 and 150 pixels




Composing advanced LRGB images in false colors
Bringing out the structural details

Using mask with shadows and highlights to detach the nebula
from the background

ESSENTIALS 16 PAINTING )

Add an adjustment
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Composing advanced LRGB images in false colors
Bringing out the structural details

Using mask with shadows and highlights to detach the nebula
from the background

SWATCHES | STYLES | INED | A0)USTMENTS
Add an adjustment
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= Saveimage to HOS_LSS

NOTE: The shadows and highlig



Composing advanced LRGB images in false colors
Bringing out the structural details
Using mask with smart sharpen to sharpen structural details

HOS_LSS+5SS_exp+_sh_acdnr_star-_msh.tif o Gl Aot e 'mosNGVC1499“_8P-L.t'if




Composing advanced LRGB images in false colors
Bringing out the structural details
Using mask with smart sharpen to sharpen structural details
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Composing advanced LRGB images in false colors
Bringing out the structural details
Using mask with smart sharpen to sharpen structural details

14.6% (Gray/16) * [X
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Composing advanced LRGB images in false colors
Bringing out the structural details
Using mask with smart sharpen to sharpen structural details
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Composing advanced LRGB images in false colors
Bringing out the structural details
Using mask with smart sharpen to sharpen structural details

AOSRNFANNAKODTT

P RFAY

Adj ust Jonal

) ,;:,#dth .
ke '», i

Adjust Radius




Composing advanced LRGB images in false colors
Bringing out the structural details
Using mask with smart sharpen to sharpen structural details
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Composing advanced LRGB images in false colors
Bringing out the structural details

© mosNGC1499_8P-L.tif




Jellyfish nebula




Composing advanced LRGB images in false colors
Creating chrominance master frame




Composing advanced LRGB images in false colors
Creating chrominance master frame

Uncheck L channel
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Composing advanced LRGB images in false colors
Creating chrominance master frame
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Composing advanced LRGB images in false colors
Creating chrominance master frame
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Composing advanced LRGB images in false colors
Creating chrominance master frame

Image->Processing->HDR Toning

05 Bxr L pee RN FASRrR0ET

Increasgé

=  Saveimage to mosNGC1499_8P_




Composing advanced LRGB images in false colors
Creating chrominance master frame
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Composing advanced LRGB images in false colors
Creating chrominance master frame

Place file
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mosNGCa499_8P_H_hdrto.tif




Composing advanced LRGB images in false colors

Creating chrominance master frame
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Composing advanced LRGB images in false colors
Creating chrominance master frame
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Adjust opacity

Soft Light blending mode
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Composing advanced LRGB images in false colors
Creating chrominance master frame

ESSENTIALS D PAINTING 3>

O cstiver [l
Move slider to green to remove magenta from background

— SWATCHES | STYLES | INFO
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= Flatten the image



Composing advanced LRGB images in false colors
Creating chrominance master frame

[ Move Hue slider to the opposite side
4 (magentas)

Hue/Saturation

= Flatten the image
= Image->Mode->RGB Color



Composing advanced LRGB images in false colors
Creating chrominance master frame




Composing advanced LRGB images in false colors

Creating chrominance master frame

Select Reds colors

ESSENTIALS ! G paNTING » | O cstiver [o] @ s

EVANCHES i SINLES N5
jective Color  ¢,ciom

Decrease Cyan to densify Red
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Composing advanced LRGB images in false colors

Creating chrominance master frame

Select Magentas colors
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Composing advanced LRGB images in false colors
Creating chrominance master frame

Decrease Cyan to
densify red
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Composing advanced LRGB images in false colors

Creating chrominance master frame

Select Cooling Filter (LBB)
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Composing advanced LRGB images in false colors
Creating chrominance master frame

Adjust Saturation

Vibrance

=  Flatten the image
=  Save image to mosNGC1499_



Composing advanced LRGB images in false colors
Creating chrominance master frame

- mosNGC1499_8P-RGB.tif




Bubble Nebula




Composing advanced LRGB images in false colors
Blending luminance with chrominance
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Composing advanced LRGB images in false colors

Blending luminance with chrominance

mosNGC1499_8P-LRGB-SHO2-full.psd @ 12.5% (L, RGB/16%) * X

EES PGOHS R ZX RN ACERNFARNAROI[T

VESP d
‘w7 A u

0

A

3 = 3

Luminosity blehdri'nggnmoéﬁe;f

Chrominance image

LAYERS | CHANNELS | PATHS -5

Luminost

~ o s |

Luminance image |



Composing advanced LRGB images in false colors

Blending luminance with chrominance
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Composing advanced LRGB images in false colors

Blending luminance with chrominance

Select Highlights
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| SWATGHES | STVES [ INGO| ADIUSTMENTS

E’ﬂ Color Balance

Move slider to Cyan

Gl PGHRRZ RN ACSRNFAR NARDD

Color Balance with mask



Composing advanced LRGB images in false colors

Blending luminance with chrominance
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Composing advanced LRGB images in false colors

Blending luminance with chrominance

Inverse Select Reds col
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Composing advanced LRGB images in false colors

Blending luminance with chrominance
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Composing advanced LRGB images in false colors

Blending luminance with chrominance
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Composing advanced LRGB images in false colors

Blending luminance with chrominance
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Composing advanced LRGB images in false colors

Blending luminance with chrominance
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Composing advanced LRGB images in false colors

Blending luminance with chrominance
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Composing advanced LRGB images in false colors
Blending luminance with chrominance
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Composing advanced LRGB images in false colors
Blending luminance with chrominance

Decrease Magenta Hue
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Flatten the image
Save the image to mosNG




Composing advanced LRGB images in false colors
Blending luminance with chrominance




Composing advanced LRGB images in false colors
Some internet links where you can see some of my images
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https://www.facebook.com/david.lindemann.92
http://www.astrobin.com/users/dlindemann/
http://deepskyentropy.blogspot.ch/

