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Monochrome Photography

Overview

This document assumes that the reader is already familiar with all of the basics of One-Shot Color (OSC)
photography, and focuses on the additional complexities of monochrome photography.

OSC cameras have a Bayer filter built-into the camera — which is how they accomplish the RGB
separation without any external filters. Monochrome cameras have NO built-in filters — the light coming
in falls directly onto the sensor elements.

Because of this, monochrome cameras can capture almost ANY light wavelengths — allowing you to “see”
things that would not be visible to the human eye. The drawback to this is that you have to spend more
time and money to capture any image because you have to take multiple pictures (each with a different
filter) and then do a bunch of work to combine all these images back into a single image when you are

done.

| had initially thought that narrow band filters were only used to complement wide band filters —in other
words ALL images would use RGB filters.

However, as | learn more, it appears that narrow-band photography actually replaces the RGB with SHO
filters (using arbitrary colors) whereas wide-band photography uses the SHO data to improve the RGB
data (see how to section.) | am still uncertain about this however.
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Monochrome Photography

Filters

Filters are essential to monochrome photography; please refer to the filter document for more details

about filters in general.

As mentioned in the filter document you can spend thousands of dollars getting top of the line 2” filters,
however | recommend that you start with a basic set of cheaper filters (which work quite well for most
things) until you gain more experience — as you may find that they work quite well for what you need.
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Monochrome Photography

Filter Wheels

An automated filter wheel is most essential to taking monochrome pictures. You could use a filter
drawer and save a few bucks, but it would be incredibly painful to have to sit there for hours manually
changing filters!

There are currently two choices of size: 5 position, or 7 position filter wheels. Generally, you will be
using 2” filters as you get more serious with fancier cameras so | would recommend that you get your
wheel/filters in this size to start with to save having to them all over again when you do move from 1.25”
to 2” filters.

For wide-band, you must have room for R, G, and B filters at a very minimum.
For wide band, you really should have room for L, R, G, and B filters for descent images.
For wide band, you would be better off having room for L, R, G, B, and one narrow band filter.

Ideally (for some more complicated targets) you should have room for L, R, G, B, and H, O, S narrow band
filters.

| had initially thought you needed 1 empty position for focusing, but you should use the L position for
this.

So, depending on your intended targets you may be able to use a 5-position wheel, or you may have to
go with a 7-position wheel. Or you might setup two 5-position wheels; one for wide-band, and the other
for narrow-band photography.

The drawbacks to the 7-position wheel are as follows:

1. Itis heavier, increasing your optical train weight and possibly exceeding your mount capacity.
2. Itis larger and tends to hit the mount if not positioned properly.
3. Itis more expensive.

Another confusing thing is that while the 5-position wheels screw into the optical train, the 7-position
wheels generally require you to remove the front plate from your camera and attach the wheel directly
to the camera using 4 or more screws.
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Monochrome Photography

Tracking

This may sound stupid, but a lot of time you can get away without enabling tracking with OSC cameras
when taking short exposures.

This DOES NOT work with monochrome photography! Tracking MUST be enabled — even for very short
exposures, or you will find that your images get rejected in the post-processing phase.

Confusing Aspect of ASIAir Plan Processing

| had initially cancelled the tracking when my ASIAir Plan was running because it appeared to be “stuck.”

The Plan mode has an ‘automatic’ tracking calibration sequence which is confusing at first because it
looks like it is ‘stuck’ in some sort of calibration mode forever.

However, if you are patient, this mode will eventually complete (after a few minutes) and proceed to
taking your images. There is nothing that you have to do except wait.
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Monochrome Photography

Take More Subs

In OSC you can usually get away with only taking 3 (or maybe 4) subs because if one looks bad you can
just take another one after the set is done. In monochrome photography you need to take more
because the capture sequence is so much longer and you may lose your target and not be able to take
more after you realize a few were bad.

If you were taking 3x 5-minute exposures on OSC this would take 15 minutes to complete. The same 5-
minute exposures on monochrome could take up to 105 minutes (3 * 5 minutes * 7 filters) during which
time clouds may have come in, the target may have dropped below the horizon, or into light pollution,
etc.

By taking the extra subs, your session will not be ruined if you later find out something is wrong with one

of the subs.
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Monochrome Photography

Narrow Band Filters Vs LRGB Gains

Because narrow band filters (SHO) let through much fewer photos than LRGB filters it is necessary to
alter the gain/exposure times.

Because extending the exposure time causes the image session to get longer, | thought that a simple
trick would be to change the gain. See Test Results Section to see that this didn’t really turn out so well.

You will have to play around with your filter/camera setup to find the gain that works best for you.

Generally, it appears that, in my situation, LRGB on midrange gain for about 5-10 minutes, and SHO on
midrange gain for about 20 minutes or so is a good starting point for bright DSO such as M42. Longer
times will be needed for dimmer DSO — but | expect the LRGB:SHO ratio will stay more or less constant

around 1:4.
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Monochrome Photography

Shooting Using Only Different Gains

Using an ASI6200MMPro with basic ZWO filters, | shot all of the M42 images at 5 minutes exposure, and
set the gain for LRGB at 0, and the gain for narrow band filters at 100. These values gave me the
following histograms.

Gray 1:7 integration1 | masterLight_BIN-1_6384x4258_EXPOSURE-120.005_FILTER-R_mono.xis!

HExe 3

['%=0.7207(47228-47284) 1, %0.0000 | y=0.0498
1662 646) _w|[uines v]
| O integrationt.
Bc Me Hroex |[@a
000

Low range: | 0.0000000
High range: | 1.0000000 |
A EO

The ‘R’ (above) histogram peak is at the left at x=995-1155. This is not a particularly good histogram, and
the exposure time and/or gain should have been higher. In spite of this, | was still able to get a very nice
image.

HistogramTransformation Gray 1:7 integration | mastertight_BIN-1_6384x4258_EXPOSURE-120.00s_FILTER-H_mono.xisf

The ‘H’ (above) histogram peak is almost completely at the left at x=0-164. This is a poor histogram and
is barely registering any data. Obviously a much longer exposure time would be needed — probably on
the order of about 20 minutes or so.
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Monochrome Photography

Case Study - [C443 (Jellyfish Nebula)

Image Capture

These images were captured under very good conditions on March 26 2025 — clear skies, low wind, no
light pollution, and the target started out near the meridian and ended up disappearing behind my
house roof — the last ‘S’ was lost, and the next to last ‘S’ was slightly distorted by the heat rising from my
roof.

My goal with this example was to explore the steps needed to capture a narrow-band DSO image. | had
previously obtained good LRGB results (see M42 LRGB Example) so my only concern here was to have a

side-by-side comparison of wide-band vs narrow-band.

Step 1 - Determine LRGB Exposure Time

Using the preview feature shots were taken at medium gain, first at 120 seconds, and then at 60 seconds

using the ‘L filter — the results are shown below.

Since both had descent histograms, the 60 second exposure was used to reduce the shooting time.
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Monochrome Photography

Step 2 - Determine HOS Narrow Band Exposure Time

To save time, a previous test with the ‘H’ filter (used on M42) showed reasonably good results using
medium gain and 600 seconds exposure.

Histogram

Max:65535, Min:902, Avg:1311, Std:1766.17

14563 2 36408 43690
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Step 3 Setup Plan

Monochrome Photography

The next step was to setup the shooting plan. As can be seen below, this uses the exposure times

determined in the previous steps and takes 5 subs using each filter.

Target Name

First Delay

RA

IC 443 (7/7)

Light X
Default Gain

Bin1

Light X

Default Gain

Bin1

Light
Default Gain
Bin1
Light x
Default Gain
Bin1
Light X

Default Gain

Bin1

Light X
Default Gain

Bin1

Light x

Default Gain

Bin1

| wasn’t sure if this plan would complete before the target went behind the roof of my house.

As it turned out, the 4™ ‘S’ frame barely finished (it lost tracking several times and was slightly distorted
by the heat coming off the roof), and the 5™ ‘S’ frame was a complete loss as the roof was in the image.
But all of the other frames turned out very good.

Step 4 Transfer Subs from ASIAir to File Server

This was a simple file copy from the USB stick used on the ASIAir to my file server.
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Step 5 Weighted Batch PreProcessing

| started this before going to bed (as it takes a while to complete.) You can see below that the 5™ ‘S’
frame was removed (as it hit the roof.)

O Weigpted batch Preprocessing Sompt v213 x|
Sias Darks Flats Lghts | Cafibration | Post-Calibraticn | Poelne | A SCNIE 10 Preprocess. register. snd
. Integrate smages
CicCiaar Cliemove Selecied | 4" Moe Agrometry | “glnvert Selecon | Ty —
- - ———n - ~ - - & 3 A e
o=y
1025 wner
- s
v n
¥ 600.00% (5 frames) =
@ Light_IC 43_600,08_firl_S200MM_H_gen100_2029032¢- 204
1_6200MM_H_pein1 00_2025032¢-23¢ Presets
2 ure WESP for manmam
© Licht_IC 443_500,03_Eirl_S200MM_H_{ 032¢-214 o qualty.
3, 0 20 2025032 1
- © Light_IC 443_600,0n_Bir1_6200MM_H_gein100_2025032¢-21 SSLACT

w £00.003 (5 frames) T |
® Uight_IC 443_600.0s_Birl_6200MM_O_gain100_20250324-21

Bir1 820 2025233821

20250324-22
20250324622
@ ULghe_IC $43_600,05_Sir]_6200MM_O_gain100_20250324-22}

¥ 000,005 (4 frarmes)

© Ughe_IC 443_600.08_Birl _6200MM_S_gain100_20
UGNE_IL #4J_6UU.US_BINL_bas
Ught_IC 443_600.0s_Birt_t
© Ught_IC 443_800.0¢c_Birl_8200MM_S_gain100_:

203%032¢-234 SETRCp

' || FI7S criestaton: | Globel fref v |
L | Compaa GUL

¥ Dotect mastery from peth

| Ganerate rejecion nape

v B
v 60,008 (3 frames
© Lght_IC 443_60.05_Sin1_6200MM_B_ganl100_20250326-20¢
® Lght_IC 441_60.0n_Bin1_6200MM_B_oen100_20250326-200]
® Ught_IC 443_60.0s_Bin1_62008M_B_gan100_20350326-2034

© Ught IC 443_60.08_Binl_62000M B _gani00_20350326.20M Iy Srasarve b balovce
© Light_IC 443_60,05_Binl_52000M_B_gsn100_20250326-204¢ | G ek
> T Smart nemirg overtde

w 60.00s (5 frames)
© Lght_IC 443_60.0s_Bin1_62000M_G_gaini0d_20250326203
@ Ught_ICT 343_60,05_Bn1_S200MM_G_gainl:
® Lght_IC 443_60.0s_Bin1_6: .G_gw
© Lght_IC 443_60.05_Bin1_6200MM_G_gainl:

| Fugecache@7im®) |

20250326200+

@ Light_IC 443_60.0s_Binl_S200MM_G_gain1&0_20250326 2034 Mode | avio v
v L -
Lo .
80,008 (% frames
@ Uight_IC 443_60.0¢_Sinl_8200MM_L_gan100_302503 & Olpik Diracinry
@ Lght IC 443 60.0s_Bini _62008M L Qen100_20250326: —
=SS 3
1C443 LRGEHOS good run/>1 | I8
| o Rognaics ||

This took 42 minutes to complete and put the image masters in the following folder on my file server.

Astronomy (\\SynologyMAS) (X2} » Pictures Taken » ASIG200MM Pro » RedCat71 » 20230325 1C443 LRGBEHOS good run » Pl 5 master

Mame - Date modified

] LM_Reference_Light_BIM-1_6384:4258_EXPOSURE-60.00s_FILTER-B_mono.xisf 3/26/2025 11:53 PM
] LM_Reference_Light_BIN-1_6384x4258_EXPOSURE-60.00s_FILTER-G_mono.xisf 3/26/2025 11:53 PM
] LM_Reference_Light_BIN-1_6384x4258 EXPOSURE-60.00s_FILTER-L_mono.xisf 3/26/2025 11:34 PM
] LM_Reference_Light_BIM-1_6384x4258 EXPOSURE-60.00s_FILTER-R_mono.xisf 3/26/2025 11:55 PM
] LM_Reference_Light_BIN-1_6384x4258_EXPOSURE-600.00s_FILTER-H_mono.xisf 3/26/2025 11:50 PM
] LM_Reference_Light_BIM-1_6384x4238 EXPOSURE-600.00s_FILTER-O_mono.xisf 3/26/2025 11:51 PM
] LM_Reference_Light_BIM-1_6384x4238 EXPOSURE-600.00s_FILTER-5_mono.xisf 3/26/2025 11:52 PM

@ masterLi ght_BIM-1_6384x4258 EXPOSURE-E0.00s_FILTER-B_monoxisf
@ masterLi ght_BIM-1_6384x4258_EXPOSURE-60.00s_FILTER-B_meno_autocrop.xisf

2025 12:028 AM
2025 12:09 AM

] masterLight_BIN-1_6384x4258 EXPOSURE-60.00s_FILTER-G_mono.xisf /2772025 12:10 AM
[ masterLight_BIN-1_6384x4258 EXPOSURE-60.00s_FILTER-G_mono_autocrop.xisf 3/27/2025 12:10 AM
@ masterLight_BIN-1_6384x4258_ EXPOSURE-60.00s_FILTER-L_mono.xisf /20251211 AM
] masterLight_BIN-1_6384x4258_EXPOSURE-60.00s_FILTER-L_mone_autocrop.xist 3/27/2025 12:12 AM
@ masterLight BIN-1_6384x4258 EXPOSURE-60.00s_FILTER-R_mono.xisf 3/27/2025 1213 AM
& masterLight_BIN-1_6384x4258_EXPOSURE-60.00s_FILTER-R_mono_autocrop.xisf 3/27/2025 1214 AM
] masterLight_BIN-1_6384x4238_EXPOSURE-600.00s_FILTER-H_mono.xisf 3/27/202512:04 AM
I & masterLight_BIN-1_6384x4258_EXPOSURE-600.00s_FILTER-H_mono_autocropxisf /2772025 12:05 AM
(%) @ masterLight_BIN-1_6324x4258_EXPOSURE-600.00s_FILTER-H_mono_LDD_REFERENCE_FRAME xisf 3/26/2025 11:35 PM
ol masterLight_BIN-1_6324x4258_EXPOSURE-600.00s_FILTER-H_mono_LDD_REFERENCE_FRAME_defects_list_Row.tet  3/26/2025 11:36 P
AS) (23 & masterLight_BIN-1_6384x4258 EXPOSURE-600.00s_FILTER-O_mono.xisf Y 025 12:06 AM
& masterLight_BIN-1_6384x4258_EXPOSURE-600.00s_FILTER-O_mono_autocrop.xisf 3/27/2025 12:06 AM
] masterLight_BIN-1_6384x4258_EXPOSURE-600.00s_FILTER-5_mono.xisf 3/27/2025 12:07 AM
] masterLight_BIN-1_6384x4258_EXPOSURE-600.00s_FILTER-5_mono_autocrop.xist 3/27/2025 12:08 AM
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Monochrome Photography

Step 7 Channel Combination

You can then play around by choosing which narrow-band filter data will be translated into RGB.

After channel combination, you need to do spectroscopic color calibrations and histogram
transformation.

Using HSO->RGB produced the following image which is reddish.

ChannelCombination

Color Space - - — Channels / Source Images

R |H

(® RGB (U CIE XYZ

M G |s

) CIE L*a*b*

/1B |0

D CIE L*c*h* | | " ] :
’| Inherit astrometric solution
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Monochrome Photography

Whereas using SHO->RGB produced this image which is more yellowish.

ChannelCombination - = 4+ X

Color Space — Channels / Source Images

] R |5 =Rl ocrop.xisf - = 4 X
“GIH . . S

® RGB () CIE XYZ

O Hsv O CIE L*a*b*

B [o

O Hst O CIE L*c*h*

mono_autocrop.xisf - = 4+ X

| Inherit astrometric solution

b

RGB 1:7 Image07 | <*new*> - = + X
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Monochrome Photography

Step 8 Narrow-Band vs Wide-Band Comparison

As can plainly be seen below the wide-band (left) image shows almost nothing of the nebula—only a
slight red tinge near the top of the nebula. Whereas the narrow-band (right) image clearly shows the
nebula in detail.

RGE 1:7 Image14 | RGB 1:7 Image15 | <*new*>

This was one of the most frustrating things for me when | started out using One Shot Color cameras
because most of the DSO images | took looked like the above left image — which is very disappointing
when you are expecting the above right image after seeing the DSO on the internet.

Step 9 Conclusions
Although the overall image quality turned out to be mediocre, | was very happy to finally figure out how
to be able to see ‘all’ of the DSO in the sky!

| need to spend more time using longer exposures to get better detail in the images.

If I had this experience when | started in astronomy, | would have gone directly to mono photography
and saved myself the thousands of dollars that | spent on One Shot Color cameras. But it was a learning
experience — and | might have gotten discouraged if | started out dealing with the complexity of mono
photography right off the bat.
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PixInsight Post Processing Tips

Default Filters

SPCC (and other tools) populate the filter fields with default values. However, the defaults are almost
never what you are using so you have to spend time changing these values EVERY TIME you use these
tools which is incredibly annoying.

Sadly, Pl does NOT have an easy way to change the default filter values.
To modify the default filters, you can hand edit the file located here:
C:\Program Files\PixInsight\library\filters.xspd

Move the following from the end of the old filter definition to the end of the one you now want to use as
RGB filters:

' default="G"' (and R/B/L)
Move the following from the end of the camera characteristics to the one you now want to use:
"default="Q"

Note: this file gets reset every time you get a new version of PixInsight so you have to re-do this work
after every update.
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Monochrome Photography

WBPP “Grouping”

Pl is pre-configured to break subs into groups of ‘Bin’, ‘Filter’, ‘Exposure Time’ which is really cool

because you can just dump all of your light subs into a single folder and it will be able to break them

apart in the individual images you wanted.

@ Weighted Batch Preprocessing Script v2.8.3 X
Bias | Darks Flats Lights | Calibration | Post-Calibration | Pipeline | A script fo preprocess, register, and
integrate images.
‘ € Clear H € Remove Selectad H () Hide Astrometry ‘ B Invert Selection | ‘Comngen @ 2016-a03s ooeno sara
Light frames © 2020-2021 Adam Block
‘Copgnt© 29 Temmasn rupsent
‘Copmi © 2012 Kal Wisshen
¥ Binning 1 (6384x4258) ‘Copn © 2012-2025 Plemoes Astrogety
v 8B
¥ 120.00s (3 frames) =
® Light_M 42_120.0s_Bin1_6200MM_B_gain0_20250309-213327_0
@ Light_M 42_120.0s_Binl_6200MM_B_gain0_20250309-213529_0. Presets
@ Light M 42_120.0s_Binl_6200MM_B_gain0_20250309-213730_0 Configure WEPP far maximum
¥ G speed or quality.
¥ 120.00s (3 frames) | e |
@ Light_M 42_120.0s_Bin1_6200MM_G_gain0_20250309-212721_0
@ Light M 42_120.0s_Binl_6200MM_G_gain0_20250303-212922_-
: vl Grouping Keywords
® Light_M 42_120.0s_Bin1_6200MM_G_gain0_20250309-213124_-{  Calibration exposure tolerance (I L
v H
¥ 120.00s (3 frames) [ Linear Defects Correction l:l +
@ Light M 42_120.0s_Binl_6200MM_H_gain100_20250309-213334 1
® Light_M 42_120.0s_Bin1_6200MM_H_gain100_20250309-214135 Crefrfm iy Keyword | Pre | Post
@ Light M 42_120.0s_Binl_6200MM_H_gain100_20250309-214336 ! ¥
v Correction type: &
¥ 120.00s (3 frames) _
® Light_M 42_120.0s_Bin1_6200MM_L_gain0_20250309-211509_0. Subframe Weighting [ m
@ Light M 42_120.0s_Binl_6200MM_L_gain0_20250309-211710_0, o GoF
. . obal Options
. ® Light_M 42_120.0s_Bin1_6200MM_L_gain0_20250309-211912_0. i TE—
FITS orientation: | Global Pref | w
¥ 120.00s (3 frames) ; r— o
mage Registration
@ Light M 42_120.0s_Binl_6200MM_O_gain100_20250309-214540 Sl [] compact Gt
@ Light_M 42_120.0s_Bin1_6200MM_O_gain100_20250309-214741 B o s - Detect masters from path
suse last reference frames
@ Light M 42_120.0s_Binl_6200MM_O_gain100_20250309-214942] W Gz e e
v R
Local Nermalizatien k-3 ["] Preserve white balance
¥ 120.00s (3 frames) - t
ave groups on exi
@ Light M 42_120.0s_Binl_6200MM_R_gain0_20250309-212115_0 [ — S
@ Light_M 42_120.0s_Bin1_6200MM_R_gain0_20250309-212316_0 O [[] smart naming override
@ Light_M 42_120.0s_Binl_6200MM_R_gain0_20250309-212518_0 s (22! Faliareres FRrmas | Purge cache (0.00 KiB) |
v s
= -
w 120.00s (3 frames) Image Integration * Registration Reference Image
@ Light_M 42_120.0s_Bin1_6200MM_S_gain100_20250309-215146,
® Light_M 42_120.0s_Bin1_6200MM_5_gsin100_20250309-215347 ez Mede
@ Light_M 42_120.0s_Bin1_6200MM_S_gain100_20250309-215548, Automatic integration mode ,m—| =
Astrometric Solution o
Output Directory
“» [ Interactive in case of failure _
1 Guiding (2nd mono attempt) | &
A ‘ = Directary H = Files H <+ Bias H 4 Darks H 4 Flats H 4 Lights H [# Add Custom ‘ ‘ (JReset | ¥ Diagnostics
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Monochrome Photography

However, when you are processing Darks (and Bias, Flats, etc...) at different gain levels, it doesn’t work so

well, and will combine all of the subs into a single image — which is NOT what you want!

@ Weighted Batch Preprocessing Script v2.8.3

Bias | Darks Flats Lights

Calibration

Post-Calibration

Pipeline

¥ Binning 1 (6384x4258)
¥ 60.00s (135 frames)

Qciear || €@Remove Selected

B Invert Selection

Dark_60.0s_Bin1_6200MM_L_gain0_20250309-122627_0.2C_APSC_0001.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-122728_0.1C_APSC_0002.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-122831_0.1C_APSC_0003.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-122935_0.1C_APSC_0004.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-123038_0.0C_APSC_0005.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-123141_0.0C_APSC_0006.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-123245_0.0C_APSC_0007 fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-123348_0.0C_APSC_0008.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-123451_0.0C_APSC_0009.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-123555_0.0C_APSC_0010.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-123658_0.0C_APSC_0011.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-123802_0.0C_APSC_0012.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-123905_0.0C_APSC_0013.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-124008_0.0C_APSC_0014.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-124111_0.0C_APSC_0015.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-124214_0.0C_APSC_0016.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-124317_0.0C_APSC_0017 fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-124421_0.0C_APSC_0018.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-124524_0.0C_APSC_0019.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-124628_0.0C_APSC_0020.fit
Dark_60.0s_8in1_6200MM_|
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-124834_0.0C_APSC_0022.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-124937_0.0C_APSC_0023.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-125040_0.0C_APSC_0024.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-125143_0.0C_APSC_0025.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-125247_{ -
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-125350_0.0C_APSC_0027 fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-125453_0.0C_APSC_0028.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-125556_0.0C_APSC_0029.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-125655_0.0C_APSC_0030.fit
Dark_60.0s_Bin1_6200MM_|
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-125905_0.0C_APSC_0032.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-130005_0.0C_APSC_0033.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-130112_0.0C_APSC_0034.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-130215_0.0C_APSC_0035.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-130318,

Dark_60.0s_Bin1_6200MM_L_gain0_20250309-130422_0.0C_APSC_0037 fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-130525_0.0C_APSC_0038.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-130628_0.0C_APSC_0039 fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-130731_0.0C_APSC_0040.fit
Dark_60.0s_Bin1_6200MM_L_gain0_20250309-130835_0.0C_APSC_0041.fit
Dark_60.0s_Bin1_6200MM_L, gamu 20250309-130938_0.0C_APSC_0042.fit

...250309- 131351 0. UC APSC_0001.fit
25§309-131453_0.0C_APSC_0002.fit
Z50309-131557_0.0C_APSC_0003.fit
250309-131700_0.0C_APSC_0004. ﬁt
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Monochrome Photography

But by specifying a Grouping keyword of GAIN you can break these up into separate files based upon the

different gain settings.

@ Weighted Batch Preprocessing Script v2.8.3

Sias | Darks | Flats | Lights | Calibration | Post-Calibration | Pipeline |

: 0 (45 frames)

Dark_60.0s_Bin1J6200MM_L_gain0_
—E0.0e=H1n1_6200MM_L_gain0_.
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_8in1_6200MM_|
Dark_60.0s_Bin1_6200MM_|
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_8in1_6200MM_|
Dark_60.0s_Bin1_6200MM_|
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_8in1_6200MM_|
Dark_60.0s_Bin1_6200MM_|
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_8in1_6200MM_|
Dark_60.0s_Bin1_6200MM_|
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_L_gain0_
Dark_60.0s_Bin1_6200MM_L_gain0_..
Dark_60.0s_Bin1_6200MM_|
Prerhembluls, Binl5200MM_L_gaind_
Dark_60.0s_Bin1_8200M

50309-122627_0.2C_APSC_0001.fit
50309-122728_0.1C_APSC_0002.fit
50309-122831_0.1C_APSC_0003.fit
50309-122935_0.1C_APSC_0004.fit
50309-123038_0.0C_APSC_0005.fit

_...50309-123141_0.0C_APSC_0006.fit
_...50309-123245_0.0C_APSC_0007.fit

50309-123348_0.0C_APSC_0008.fit
50309-123451_0.0C_APSC_0009.fit
50309-123555_0.0C_APSC_0010.fit
50309-123658_0.0C_APSC_0011.fit
50309-123802_0.0C_APSC_0012.fit
50309-123905_0.0C_APSC_0013.fit
50309-124008_0.0C_APSC_0014.fit
50309-124111_0.0C_APSC_0015.fit

_...50309-124214_0.0C_APSC_0016.fit
_..50309-124317_0.0C_APSC_0017.fit

50309-124421_0.0C_APSC_0018.fit
50309-124524_0.0C_APSC_0019.fit
50309-124628_0.0C_APSC_0020.fit
50309-124731_0.0C_APSC_0021.fit
50309-124834_0.0C_APSC_0022.fit
50309-124937_0.0C_APSC_0023.fit
50309-125040_0.0C_APSC_0024.fit
50309-125143_0.0C_APSC_0025.fit

_...50309-125247_0.0C_APSC_0026.fit
_...50309-125350_0.0C_APSC_0027.fit

50309-125453_0.0C_APSC_0028.fit
50309-125556_0.0C_APSC_0029.fit
50309-125659_0.0C_APSC_0030.fit
50309-125802_0.0C_APSC_0031.fit
50309-125905_0.0C_APSC_0032.fit
50309-130009_0.0C_APSC_0033.fit
50309-130112_0.0C_APSC_0034.fit
50309-130215_0.0C_APSC_0035.fit

_...50309-130318_0.0C_APSC_0036.fit
_..50309-130422_0.0C_APSC_0037.fit

50309-130525_0.0C_APSC_0038.fit
50309-130628_0.0C_APSC_0039.fit
50309-130731_0.0C_APSC_0040.fit
50309-130835_0.0C_APSC_0041.fit
50309-130938_0.0C_APSC_0042.fit

_..50309-131041_0.0C_APSC_0043.fit
.50309-131144_0.0C_APSC_0044.fit
_..50309-131247_0.0C_APSC_0045.fit
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Save groups on exit

|| smart naming override
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Sigma high

Linear fit low:
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Linear fit high:

ESD outliers:

GAIN: 100 (45 frames) ESD significance: =
b #0TiM_L_gain10..50309-131351_0.0C_APSC_000L.fit Cutput Directory
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Monochrome Photography

Basic Post Processing

RGB Combination
1. Run all of the light subs through WBPP.

a.

You will end up with “MASTER” files for each of your L/R/G/B sub sets.

2. Load each of the L/R/G/B sub “MASTER” files into PI
3. Process the RGB image

a.
b.
C.

3/27/2025

Use the “Channel Combination” process with the ‘RGB’ button checked
Choose each of the R/G/B images you want to use in the slots on the right
Press the round ‘O’ button

i. A combined RGB image will be generated for you.
Use the SpectrophotometricColorCalibration process to adjust the colors.
Stretch the image using "A
Use the HistogramTransformation process to apply final adjustments.

Alpha Engineering Labs
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Monochrome Photography

Adding Luminance (L Channel)

1. Watch the PixInsight LRGB Video Tutorial and follow those steps to properly adjust the balance
between your L and your RGB (an excerpt of some steps is below.)

a. Adjust the L layer down so that it doesn’t oversaturate the combined image.

b. Use HDRMultiscaleTransform to try different #of ‘layers’ until the images look good.

i. OR | was able to also get a good result using ScreenTransferFunction with
‘Shadows clipping’ of -2.8 (to tone down the bright white) and ‘Target
background’ of 0.25 (to darken the background) which was much easier.

c. Use ChannelCombination (with the ‘CIE L*a*b’ button checked, and ‘a’ and ‘b’
unchecked) with the balanced L image in the ‘L’ slot. Drag the triangle tool onto the RGB
image to combine the images.

2. Failure to properly balance everything will result in a washed out overly bright image and loss of
most (if not all) of the color. You can see below that the LRGB image (left) is washed out and lost
all color, compared with the RGB image (right.) This is because | performed no image balancing

—step 1.

When done properly you should end up with a breathtaking image as follows.

3/27/2025 Alpha Engineering Labs 22


https://www.youtube.com/watch?v=eciH4yn3r0Q

Monochrome Photography

Adding Ha (or SlI, or Olll) Filter Data

Separate the Desired Narrow Band from Surrounding Noise

You can see below how the narrow band filters overlap the visible range.
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Ha and Sll both fall into the Red spectrum area, whereas Olll falls into the overlap region between Blue
and Green. So, you will likely need to “reduce” what you see in the filter to get the more delicate center

of the frequency range that you really want.

You can use the following equation to do this. You can setup ‘Q’ as a Symbol and play with it’s value by

applying the equation to the ‘Ha’ image (drag the triangle onto the ‘Ha’ image) until it looks good.

Typical values for ‘Q’ are 0.3-0.1.
This assumes that your image identifiers are ‘Red’, ‘Green’, ‘Blue’, and ‘Ha’.

") PixelMath = X

-

Expressions B

H rGB/K ||:|G |- B |E§A ‘Symbols’ Summaryl

|Ha - Q * (Re;j = méd(Red))l.

P e ¥ —
[v] Usk a single RGB/K expression
Destination ¥
A HeO oD x

For Olll you would use Blue or Green, instead of Red, as Olll falls into these other regions.
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Monochrome Photography

Combining the Narrow Band Data with RGB

Since Ha falls in lower portion of the Red spectrum, it would naturally have a pinkish color. As pink is a
combination of red and blue, you would use the following equations to add Ha back into your RGB
image:

e Red+=Ha*1.0 orPlmath: ST + Red * (Ha — med(Ha))
e Green+=0 or Pl math: ST
e Blue+=Ha*0.2 orPlmath: ST + Blue * (Ha — med(Ha))

As you can imagine this applies the Ha to the RGB at full strength in the Red and 1/5 strength in the Blue
region —resulting in a light pink color applied. You can change the color to anything you want by simply
changing where the multiplication factors are applied and their magnitude.

eJ PixelMath = X

=

Expressions 2
B r/x l G |. B IEH A |Symbals ‘ Summary |

$T + Red * (E!a - med(Ha))|

= S — 4

[] usk a single RGB/K expression
pression Editor

Destination ¥

A H O oD x

Once you set the R/G/B equations up, simply drag the triangle tool onto you RGB image to apply the
math.

Here is a good article describing how the standard colors are picked: Starizona Narrowband-Imaging.
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https://starizona.com/blogs/tutorials/narrowband-imaging#:~:text=Narrowband%20filters%20do%20not%20attempt,element%20in%20the%20gas%20cloud

