Processing of comet images with an One Shot Camera in PixInsight (version 1.8.9)

The images can be stacked as usual with the script 'WeightedBatchPreProcessing' (WBPP). The star
image is then obtained from the stacked sum image.
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After opening the stacked RGB image the 'ScreenTransferFunction' should be opened from the menu
item 'Process' should be opened. Deactivate the chain symbol in the upper left corner, otherwise the
image will have "distorted" colors, and then click on the atom sign. The images will get an automatic
stretching.

The stacked image shows the starry sky with the comet's path.




To perform a color calibration of the stars using 'SpectroPhotometricColorCalibration', PixInsight
needs the position of the comet in the sky. If this is not available, the position can be determined via
the website https://nova.astrometry.net/upload ermittelt werden.

To do this, a single image is uploaded to the page, and after some calculation time the result is
displayed.

NOTE: signins should be working again... but read about account migration. Not signed in | Sign In

llstrometrg.net

Home Explore Upload API Support || Search |

Upload

Select a file or url to upload
| Durchsuchen... | Keine Datei ausgewahlt.

@ file
O url
The following file types are supported:

« JPEG, GIF, PNG, or FITS image

« FITS binary table, containing a BINTABLE of detected objects, with X and Y pixel positions in "D"
(double) or "E" (float) columns, with one object per row

« text list, containing two columns of digits separated by commas or whitespace, listing the XY
positions of sources, sorted with the brightest sources first

« tarball (.tar, .gz), containing files of any of the above types

' Upload |

Advanced Settings [+]

NOTE: signins should be working again... but read about account migration. Not signed in | Sign In

!Astrometrg.net

Home Explore Upload API Support || search |
Submission 7236246
Submitter: anonymous (1) Upload Settings
Date Submitted: 2023-02-25T16:00:51Z Parity: try both simultaneously
Filename: Light_ASIIimg_30sec_Bin1_- Scale Units: width of the field (in degrees)
. 14.8C_gain120_2023-01-27_221909_frame0008.fit  gcale Type: bounds

Scale Lower Bound: 0.1
Scale Upper Bound: ~ 180.0
Downsample Factor: 2

o to results page

ob 7976980°
Success

Source extraction image (fullsize)

Log file tail [-]

(full)

B = ) 0 -2.8496e-07

0 4.5186e-08

-1.2359e-07

AP =  2.1037e-05 1.984e-08 3.1506e-08
1.3601e-08  2.897e-08
2.664e-08

BP = 0.00013791 2.0266e-87 2.8472e-07
-3.4433¢-08 -4.5197¢-08
1.2355e-07

sqrt(det(CD))=1.96228 [arcsec]
Found tag-along columns from field: FLUX BACKGROUND
Field 1: solved with index index-4110.fits.
Field 1: tried 19438 quads, matched 32343 codes.
Spent 3.21027 s user, 0.221875 s system, 3.43214 s total, 3.4355 s wall time.
Writing 32 rows (of 1000 field and 32 index objects) to correspondence file.
cx<=dx constraints: @
meanx constraints: 93307
RA,Dec constraints: @
AB scale constraints: @
Spent 3.9368 seconds on this field.



NOTE: signins should be working again... but read about account migration.  Not signed in | Sign In
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Images > Light_ASlimg_30sec_Bi...08.fit

Submitted by anonymous (1)
on 2023-02-25T16:00:512
as " Light_ASIimg_30sec_Bi...08.fit "
(Submission 7236246)
under Attribution 3.0 Unported

Job Status

Job 7976980:
Success

Calibration

Center (RA, Dec):  (211.145, 73.335)
Center (RA, hms):  [14" 04™ 34.765°5
Center (Dec, dms): [+73° 20' 04.631"

Size: 2.26 x 1.54 deg

Radius: 1.366 deg

Pixel scale: 1.96 arcsec/pixel

Oriantation: Up is -176.8 degrees
Eof N

WCS file: wes.fits

New FITS image:  new-image.fits
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table):

Correspondences

between image and

reference stars FELE

(table):

Legacy SUIveys sty browse the sky

browser:
Comments KMZ (Google Sky): image.kmz
World Wide view in
Telescope: WorldWideTelescope

No comments.

These sky coordinates can now be used in PixInsight. For this the script 'ImageSolver' is opened and
the coordinates are entered accordingly.
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Render
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Execute Script File...
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¢ Image Plate Solver Script X

ImageSolver v5.6.6 — A script for plate solving astronomical images.
Copyright © 2012-2022 Andrés del Pozo
Contributions © 2019-2022 Juan Conejero (PTeam)
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(®) Resolution: "/px
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[ s ¥
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Limit magnitude: o

[V Automatic limit magnitude

L oo

After confirming with 'OK', the color calibration of the stars can now be performed using the
'SpectroPhotometricColorCalibration' process.

SpectrophotometricColorCalibration = X

QE curve: IAEW |'|
Red filter: [ Zwo R [v]
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The process is started by dragging the triangle onto the image. The colors are calibrated and the star
colors are adjusted using the latest Gaia measurement data. The result is an image with such a graph.

SpactrophotometricColorCalibration =

To display the image correctly, the 'ScreenTransferFunction' is used again. Since the colors are now
calibrated, this time the chain symbol is activated and then the autostretch function is performed
again via the atom symbol.

ScreenTransferFunction: masterLight_ BIN_1_4144x2822 EXP... = X




To extract the stars, the image is now stretched. This can be done in three ways.

For the first way the process 'HistogramTransformation' is used. For this, the triangle of the
'ScreenTransferFunction' is dragged into the bar below the 'HistogramTransformation'.

HistogramTransformation
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B HistogramTransformation = X
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Afterwards the 'ScreenTransferFunction' is reset.
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In the second possible way, a prefabricated script from EZ Processing Suite is used.

SCRIPT WORKSPACE WINDOW RESOURCES

Batch Processing Q Q Q Q :D
Benchmarks
Coordinate Transformations

Development

EZ Decon

Ephemerides EZ Denoise

Image Analysis E£Z HDR

Instrumentation .
EZ Live Stack
Mosaic
: . EZ Soft Stretch
Noise Reduction

Pattern Correction EZ Star Reduction

To include this in PixInsight, the following link , https://darkarchon.internet-box.ch:8443/“ must be
added under 'Resources - Updates - Manage Repositories'.
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Learning 626 K]
Community

Technical Documents

Development

Manage Repo

About PixInsight... Check for Updates

Qt Version... View Installed Updates

Acknowledgments...




¥ Manage Update Repositories

https://pixinsight.com/update/1.8.9-1/
https://pixinsight.com/update-doc/1.8.9-1/
https://pixinsight.com/update-eph/1.8.9-1/
https://pixinsight.com/update-db/1.8.9-1/
https://www.skypixels.at/HVB_Repository/
https://astrojuergen.ehnes.eu/scripts/
https://darkarchon.internet-box.ch:8443/

== Add [—Remove H [ Edit ] l ) Reload H (O pefault ]

I + OK H@Cancel ]

Then select "Check for Updates" in the same menu tree. It may be that PixInsight must be restarted

before the script can be used.

Once the script is installed, EZ Soft Stretch can be selected and applied to the image.
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Pattern Correction

¥ EZ Soft Stretch v0.11 © 2020 S. Dimant [EZ Common Runtime v2.7]

EZ Soft Stretch: A script to easily delinearize an image non-aggressively
to a state that allows further post-processing in the non-linear state.
Ideally is run after using EZ Denoise.

eHow to use EZ Soft Stretch

|

[ masterLight_BIN_1_4144x2822_EXPOSURE_30_00s_FILTER_NoFilt ¥

— Options

Target Median X )
Expand Low X )

Zero in White Point
Aggressiveness == 2

l O Reset Stretch Settings

Execute and Exit -

+’ Run EZ Soft Stretch

Stretch Preview

Zoom: 1:10 X: 4190 Y: -795




The third way involves manual stretching. Here, the stars can be slightly saturated via the
'ColorSaturation' process, which is also possible in the other two ways.

[RGB 1:4 masterLight_BIN_1_4144x2822_EXPOSURE_30_005_FILTER_NoFilter_RGB_integration | mastertight_BIN-1_4144x2822_FX...

EXPOSURE_30_00s_FILTER Nt

{

4
@
(+]

TR RES: QA

Hue: [0.00000 | 4 M
Saturation: | 0.30000 P M 1/2
Hue shift:[0.000 |
A B O

Afterwards the autostretch function of the 'ScreenTransferFunction' is deactivated again and the
process 'ArcSinStretch' is started. A preview image is displayed via the lower circle.

Real-lime Preview: ArcsinhStretch
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|

B EECEE
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Stretch factor: [ 1.00
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Real-Time Preview
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The 'Stretch factor' is used to stretch the stars so that the colors do not look too unnatural.

B OoEaR

5]

ArcsinhStretch

Stretch factor: (209 | e

Black peint: [0 000000 |

[ protect highliohts
L use RGB working space
Real-Time Preview
Estimate Black Font 1 Highlight vaiues ciipped to zero

A ENO oo x

O+ ¢x B

| O mastertight_BIN_1_4144x2822_EXPOSURE_30_00s_FILTER_Nofiter_RGE_integration

The triangle is used to apply the settings from the preview image to the image. The remaining
stretching is done with the 'HistogramTransformation'.

Move the middle slider to the left until an acceptable result can be seen.
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Histogram | ransformation
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Once the image has been stretched via one of the three paths, the stars can be extracted with the
help of the process 'StarNet2'. If the process 'StarNet2' is not yet installed, this can be done with the
help of these instructions: https://www.galactic-hunter.com/post/starnet2

After starting the process, the blue triangle can be dragged onto the image and the stars will be
extracted in an extra image.
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The star colors can be saturated with the 'Saturation' process.

RGB 1:4 star_mask | <*new*>

Saturation: 0.47273
Hue shift: 0.000

A B O

The extracted stars can be reduced for the time being with the icon in the upper right corner, and the
background image can be closed.

RGB 1:4 star_mask | <*new*>

star_mask

The goal is now to extract the comet from the individual images and to produce a sum image from
this comet only, in order to reunite it with the stars afterwards.



In the stacking process, all images were aligned to each other at the stars of the respective frames,
causing the comet to slowly "wander" through the image.

The can be illustrated with the process 'Blink'.

RGE 1:4 BlinkScroen | <*new*>

®@P P 020 v «

For this purpose, the registered images with the extension' r' are opened from the working folder
'registered' and played via the play button.

To align the images to the comet, the 'CometAlignment' process is opened, the images from the
'registered' folder are inserted via 'Add Files', and an output folder is specified.

3 CometAlignment = X
Target Frames 2
# | 2 | F |Fie Add Files
>1 v * D Light_ASIImg_30sec_Bin1_-14.8C_gain*
2| D Light_ASIImg_30sec_Bin1_-14.8C_gain l Add Drizzle Files
3|« [ Light_ASIImg_30sec_Bin1_-14.8C_gain @
‘ 4 D Light_ASIImg_30sec_Bin1_-14.8C_gain EEREotens
5|v D Light_ASIImg_30sec_Bin1_-14.8C_gain
‘ 6 v [ Light_ASIImg_30sec_Bin1_-15.4C_gain
7| v D Light_ASIImg_30sec_Bin1_-14.1C_gain
‘ 8 [ Light_ASIImg_30sec_Bin1_-14.8C_gain a| L !
9|y [ Light_ASIImg_30sec_Bin1_-14.8C_gain'¥ Clear
| — “«» ] Full paths
Format Hints ¥
Output 2

Output directory: |127_Apo_80_480_1,0x_L-Pro_ASI294MC_Pro/Pl/cometalign | &

Prefix: | Postfix: 1_ca J (I overwrite
[_] Generate comet path mask

Parameters 2
Xo \ 0.00 \ Yo [ 0.00 ] Show First Image
X1 [ 0.00 | Y2 [0.00 | [ show Last 1mage |
x [o0.00 | ¥ [o.00 | [ Reset Positions l
vl Compute PSF fits
Subtract 2
Operand image: l - ] Qa
Operand Type Drizzle Output
O stars aligned Stars aligned
® Comet aligned ¥ comet aligned
¥ Linear fit [ Normalize
Reject low: | 0.000000
Reject high: —
Interpolation 2

Pixel interpolation: i Lanczos-4

0.30

Clamping tt

A O




Now the start and end point of the comet's motion must be defined.

To do this, select the first image and click on 'Show First Image'. The image opens on which the
comet is marked with the mouse. (Use the autostretch function of the 'ScreenTransferFunction' to
make the comet visible).

[J RGB 1:4 Light_ASIlmg_30sec_Bin1_14_8C_gain120_2023_01_27_220855_frome0001_c_cc_d_r | Light_ASIlmg_30sec_Binl_-148.. = x ¢ X CometAlignment

File Ada files
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2
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Postfoc: | _o» W Overwree
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¥ Uneer ft 7 Normaize
|&
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2
Picel interpoiation: | Lanczos-4 -
Clamping threshold: 0.30
oD X

The same is done with the last position point. The last image is marked and then clicked on 'Show
Last Image'. With the mouse the position of the comet is marked again. (Use the autostretch function
of the 'ScreenTransferFunction' to make the comet visible).

[ RGB 1:4 Light_ASIImg_30sec_Binl_14_8C_gain120_2023_01_27_223024_frame0030_c_cc_d_r | Light_ASIimg_30sec_Binl_-148.. = X 4 X
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v
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L [) Ut ASItmg_30sec_Bina_-14.8C_oan | [ Claar Drizzie Fiss |
N E = [pryer—
31y | | v smen s s ranc sor
B F- Light_AS1img_30sec_Bin1_-14.8C_ga+ ! Loar Sthecton |
» v [‘: Ugh_ASIimg_l0sec_Bim)_-14.8C_gen| | luioniie Seiected |
0 o @ [ UM ASImY J0sec_Bini_-14.0C_ganal l Remove Selected
- Clear
L ¥ | rull paths
Format Mints. ¥
Output 2
Output directory! |127_Apo_B80_480_1,0x_L-Pro_ASI294NC_Pro/Pl/cometalign | I8
Prefic: Postfix: | _ca ! Overwrite
Genarate comet path mask
Parameters 2
Xs | 2120.08 | v [ 132635 | | Show Frst image |
X | 2210.08 | ¥a | 121700 __Show Last Image |
x 23146 | ¥ [-30a27 | Reset postions

2
| @

oD Xx




The remaining settings can be left as they are, and clicking on the round circle starts the process.
Now all images are registered on the comets and they can be united afterwards. To do this, the
'Imagelntegration’ process is opened and the registered images from the previously created working
folder of the CometAligment are inserted.

13 Imagelntegration = X
Input Images 2
‘ 1|v Light_ASIImg_30sec_Bin1_-14.1C_gain120, Add Files
2|V Light_ASIImg_30sec_Binl_-14.8C_gain120, N E
‘ 3|v Light_ASIImg_30sec_Bin1_-14.8C_gain120, -
4 v | Light ASIImg_30sec_Bin1_-14.8C_gain120| flL.ClearL.Norm. Files
‘ S5|v Light_ASIImg_30sec_Bin1_-14.8C_gain120, Add Drizzle Files
6 Vv Light_ASIImg_30sec_Binl_-14.8C_gain120, Clear.DrizzleEiles
‘ 7 «  Light_ASIImg_30sec_Bin1_-14.8C_gain120,
8 v  Light ASIImg_30sec_Bin1_-14.8C_gain120, Set Refefance
‘ 9 Light_ASIImg_30sec_Bin1_-14.8C_gain120,
10 «  Light_ASIImg_30sec_Binl_-14.8C_gain120, Invert Selection
‘ 11 v Light_ASIImg_30sec_Bin1_-14.8C_gain120,
. Z 3 Toggle Selected
12 v Light_ASIImg_30sec_Bin1_-14.8C_gain120,
\ 13 «  Light_ASIImg_30sec_Bin1_-14.8C_gain120] Remove Selected
14 Light ASIImg_30sec_Bin1_-14.8C_gain120,
‘ 15| v Light_ASIImg_30sec_Bin1_-14.8C_gain120 [] static data targets
4> [ Full paths
Format Hints ¥
Image Integration ¥
Pixel Rejection (1) ¥
Pixel Rejection (2) ¥
Large-Scale Pixel Rejection ¥
Signal and Noise Evaluation ¥
[[] Region of Interest ¥
[ ] EINBENE®

In this process, the stars are now to be extracted at the same time, since they leave long traces in the
images just aligned with the comet.

a

RGB 1:4 integration | <*new*>
’

’
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For this purpose, the 'Winsorized Sigma Clipping' algorithm is selected in the 'Pixel Rejection (1)
section, and the 'Sigma high' value is lowered to zero in the 'Pixel Rejection (2)' section.

5 Imagelntegration = X

1 «  Light_ASIImg_30sec_Bin1_-14.1C_gain120,
2 Light_ASIImg_30sec_Binl_-14.8C_gain120,
3|V Light_ASIImg_30sec_Bin1_-14.8C_gain120
4 Light_ASIImg_30sec_Bin1_-14.8C_gain120
S «  Light_ASIImg_30sec_Binl_-14.8C_gain120,
6 +  Light_ASIImg_30sec_Binl_-14.8C_gain120
7 Light_ASIImg_30sec_Binl_-14.8C_gain120,
8 Light_ASIImg_30sec_Bin1_-14.8C_gain120,
9 Vv Light_ASIImg_30sec_Binl_-14.8C_gain120,
10 +  Light_ASIImg_30sec_Binl1_-14.8C_gain120
11 Light_ASIImg_30sec_Binl_-14.8C_gain120
12 Light_ASIImg_30sec_Bin1_-14.8C_gain120
13 v Light_ASIImg_30sec_Bin1_-14.8C_gain120
14 Light_ASIImg_30sec_Binl1_-14.8C_gain120
15 +  Light_ASIImg_30sec_Bin1_-14.8C_gain120

V] Clip low pixels

[V! clip high pixels
cliplowrange

[] clip high range

["] Report range rejection
[V] Map range rejection

PixelRejection (2) &
Min/Maxlow: [1 2]
Min/Max high: [+ 3]

ESD outliers:
ESD significance: =
RCR limit: —
o B |
Range high: o

The other settings can be kept like this, and clicking on the round circle will start the process.



RGB 1:4 integration | <*new*>

In the resulting image you can still see a few artifacts of the star trails. These can be corrected with
the 'CloneStamp' process and a blur setting. (For this you can also switch to another editing program
like Photoshop or GIMP).

RGB 1:4 integration | <*new*>

CloneStamp
Radius:m Copr
Softness: | 0.80 | e ——
Opacity: | 0.90| G—
Local history: 1/1 (1) XA
AV X oD X




RGB 1:4 integration | <*new*>
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With the process 'Convolution' the background can still be softened very slightly.

RGB 1:4 integration | <*new*>

Convolution




The colors can now be calibrated via the 'BackgroundNeutralization' process.

L.' HistogramTransformation = X

[e0t@se) [v][unes [v]
———

HrR [Hc MNs [Hrce/k |EHa
Shadows: m
Highlights: | 1.00000000
Midtones: @] <« 2
Low range: | 0.0000000 | O a
High range: m‘l, «a
L O oD v[x

0, %0.0000

0, %0.0000

HistogramTransformation

BackgroundNeutralization

Reference image: | | (m]

Lower limit: | 0.0000000 |Cx A

Upper limit: | 0.1000000 | === 3

Working mode: | Rescale as needed -/

Target background:

[[] Region of Interest

Left: \ 0 :j Top: | O .

Width: [ 0 2| Height: [0

[ s-bit 256)  |v|[Lines [¥]

[ [ integration

HrR EHc Ms [Hree/x |EHa

Shadows: | 0.00000000 0, %0.0000
Highlights: | 1.00000000 0, %0.0000

Midtones: | 0.50000000 | €3
Low range: | 0.0000000

Auto Clip Setup | &

O x|

High range: | 1.0000000 |(F

> €

A B O

OD[v]x



The image is then stretched using the 'HistogramTransformation'.

RGB 1:4 integration | <*new*>
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With the help of the 'CurvesTransformation' the colors can be saturated a bit more.

RGE 1:4 integration | <*new*>

CurvesTransformation

Fle x XRESP: Q

W: @c Mes Browvk Oa D @ Do Bc O (s
trout:[0.45736 | 4 M

Output: (054780 | B N 273

A B O




Now the process 'PixelMath' is called to merge the comet image with the star image.

] PixelMath = X

B rGe/K I.G |la IA |@8ymbols|8ummary|

[V] use a single RGB/K expression

Clicking on the 'Expression Editor' button opens the editing window, in which the two images can be
merged by double-clicking on them and adding the plus sign.

¥ PixelMath Expression Editor X
Images

B reB/K | He I H s | A Iﬁ Symbols | integration

integration+star_mask| star_mask
Symbols

Image: star_mask

w:4144 h:2822 n:3 color 64-bit floating-point 267.663 MiB Syntax
» Functions
) Generators
) Operators
» Punctuators
p Symbol Definition
» Metasymbols
p Directives
[ concel |

Confirm with 'Ok’, and then drag the blue triangle onto the comet image.
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RGB 1:4 integration | <*new*>
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Using the 'DynamicCrop' process, the edges can still be cropped accordingly.

RGB 1:5 integration | <*new*>

2 | 3699.00|

Height: 2422.00

Anchorx:i?us 50

Anchor ¥: | 1336.00

Rotation

Use fast rotations

Interpolation 2

Algorithm: | Auto >

Clamping: [ 0.30

Gamma correction




The resulting image can now be further colorized and/or denoised depending on the quality.

a

RGB 1:3 integration | <*new*>
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