
TONE MAPPING

A powerful tool for narrowband

Color Combine,

by J-P Metsavainio.

www.astroanarchy.blogspot.com



General notes

Å Stars contains no relevant color information in Narrowband imaging

Å H-ŀ ŎƘŀƴƴŜƭ ŀƭƻƴŜ ŎŀƴΩǘ ōŜ ǳǎŜŘ ŀǎ ŀ aŀǎǘŜǊ [ǳƳƛƴŀŎŜΣ ǎƛƴŎŜ ƛǘ Ŏƻƴǘŀƛƴǎ ƴƻ 
information from the other bands.

Å All images must be well calibrated and gradient free for this technique to 
work.

Å If weaker channels, O-III and S-II, contain detailed structures, be careful 
not to lose them.



Step I

ÅStar removing procedure to Calibrated S-II, O-
III and H-a frames to generate Tone Maps

ÅStretching procedure to the Tone Maps

ÅHST-palette Color Map from the Tone Maps



Star removing procedure

Å All channels opened to a PhotoShop

Å /ƘŀƴƴŜƭǎ ƘŀǾŜ ǘƻ ōŜ !ƭƛƎƴŜŘ ŀƴŘ 55tΩŘ

Å Make a copy of the H-alpha channel for the 
Star removal



¦ǎƛƴƎ έ5ǳǎǘ ϧ {ŎǊŀǘŎƘŜǎέ ŦƛƭǘŜǊ

Å hǇŜƴ ǘƘŜ έ5ǳǎǘ ϧ {ŎǊŀǘŎƘŜǎέ ŦƛƭǘŜǊ

Å Set radius to 12

Å Set Threshold to 50-120, by looking 
enlarged image, so that the center of 
the brighter stars disappears but image 
ǎǘŀȅǎ έŎǊƛǎǇȅέΦ

Å Lower radius two points to 10 and set 
Threshold to 30-80. Follow image 
quality and details.

Å Repeat several iterations with lower 
values, the more rounds the better.

Å In the final step radius should be 1 and 
the Threshold between 3-10.

Å If there are leftovers from brighter 
stars, use the clone tool to clean them 
up.



Restoring the lost details

Å All Stars are now removed

Å There are usually some other missing 
details as well.

Å Place the original H-a image with stars to 
top of the Starless one.

Å ¢ǳǊƴ ōƭŜƴŘƛƴƎ ƳƻŘŜ ǘƻ έ5ŀǊƪŜƴέ

Å Blink layers to see the effect

Å Merge layers

Å If some lighter shades are missing, fix 
them by using the History Brush

Å After fixes, blink the image again with 
the original one, to be sure, that there is 
no missing details other than Stars!

Repeat previous steps to the all channels



Stretching Procedure

Å Now we have three Starless images 
from H-a, S-II and O-III channels

Å Usually there is  very litle information in 
other than H-a channel

Å ²Ŝ ǿƛƭƭ Řƻ ŀƴ έŜȄǘǊŜƳŜέ ǎǘǊŜǘŎƘƛƴƎ ǘƻ  
weaker channels.

Å Since all the Stars are removed, we 
ŘƻƴΩǘ ƘŀǾŜ ǘƻ ǿƻǊǊȅ ŀōƻǳǘ ōƭƻŀǘƛƴƎ 
them

Å Lƴ ǘƘƛǎ ŜȄŀƳǇƭŜ ǿŜΩƭƭ ǳǎŜ ǘƘŜ ǿŜŀƪŜǎǘ 
channel, O-III, to show how powerful 
the method really is



Stretching the Tone Map

Å As can be seen in the image, there is plenty of 
room in the light end of the Histogram due the 
removed stars.

Å First stretch image to maximum values by the 
έ[ŜǾŜƭǎέ ǘƻƻƭ

Å Do couple of iterations rather than all at once.

Å After Levels are set, use curves to add some 
contrast

Å LƳŀƎŜ ƛǎ ƴƻǿ ǾŜǊȅ ƴƻƛǎȅΣ ōǳǘ ǘƘŀǘΩǎ ƛǊǊŜƭŜǾŀƴǘ 
since we are working with a Tone Map!



Tone Map Stretching, step two

Å At image 1, the O-III channel is stretched

Å Image 2 shows it after radius 4 Gaussian Blur

Å tŀȅ ŀǘǘŜƴǘƛƻƴ ǘƻ ŀ IƛǎǘƻƎǊŀƳ ǿƛƴŘƻǿΣ ŘƻƴΩǘ ŎƭƛǇ 
dark and light ends, when setting levels!

Å !ǘ ƛƳŀƎŜ о έ5ǳǎǘ ϧ {ŎǊŀǘŎƘŜǎέ ƛǎ ǳǎŜŘ ŀƎŀƛƴ ǘƻ 
smooth out background. Radius 24 and 
Threshold 16. You might need to try different 
values here. Gaussian Blur with radius 3 is 
added after the filtering.

Å Image 4 is a final Tone Map for the O-III 
ŎƘŀƴƴŜƭΦ {Ŝǘ ŎƻƴǘǊŀǎǘ ōȅ ǳǎƛƴƎ ŎǳǊǾŜǎΦ 5ƻƴΩǘ ŎƭƛǇ 
shades!



Å Previous step is added to all of the channels

Å Do it easy with H-ŀΣ ǎƛƴŎŜ ǳǎǳŀƭƭȅ ƛǘΩǎ ǘƘŜ 
ǎǘǊƻƴƎŜǎǘ ŎƘŀƴƴŜƭ ŀƴŘ ǿŜ ŘƻƴΩǘ ǿŀƴǘ ƛǘ ǘƻ 
dominate the color palette!

Å Merge Tone Map channels to a RGB-image, in 
this case to a HST-palette.

Å Balance the background color close to neutral.

Å ¦ǎŜ ǘƘŜ έ{ŜƭŜŎǘƛǾŜ /ƻƭƻǊέ ǘƻ ōŀƭŀƴŎŜ ŎƻƭƻǊǎΦ

Tone mapped channels to a RGB-image



Step II

ÅGeneration of The Master luminance from     
O-III and  S-II boosted H-alpha channel



Turning H-a channel to a Master luminance with Tone Maps

Å Place O-III and S-II Tone Maps to a 
Layers top of the H-a.

Å .ƭŜƴŘƛƴƎ ƳƻŘŜ ǘƻ ŀ έ{ŎǊŜŜƴέ

Å Set opacity about 10-15% (If you 
have an information about real 
relations between signal 
strenghts, that value should be 
used )

Å Flatten image. 

Å Tweak Levels and Curves, avoid 
clipping.

Å Save image as a Master 
Luminance



Step III

ÅMaster Luminance and Color Map 
composition to create a HST-palette image



Combining Color Map and the Master luminance

Å O-III and S-II boosted H-alpha channel 
can be used as a Master luminance, 
since it contains information from all 
channels.

Å Note! H-alpha alone can not be used 
as a Luminance without an 
information lost!



Final Image

.



Step IV (Additional)

ÅGreate a S-II and O-III boosted H-alpha Tone Map 
from the master luminance

ÅAdd stretched Tone Map to a Master Luminance 
image to improve the faint information

ÅStar visibility controlling by a Tone Map

ÅFinal, Tone Map Boosted, HST-palette Color 
Image



In this additional step we use a Tone Map technique to fine tune the image.

Å We can boost the Master Luminance 
by usin a tonemapped version of it.

Å First remove stars from a Master 
Luminance as presented in Step I

Å Secondly stretch the starless master 
ƭǳƳƛƴŀƴŎŜ ōǳǘ ŘƻƴΩǘ ŎƭƛǇ ǘƘŜ ǎƘŀŘŜǎ

Å Add tonemapped image top of the 
original Master Luminance image as 
a Lighten mode.

Å Tweak opacity by the taste.

Å The resulting image is then used as a 
Master Luminance, top of the Color 
Mapped image.



Star dominance controll by a Tone Mapped Master luminance

Å Add a Tone Mapped Master Luminance as a 
Luminance layer to a ready made image.

Å Tweak opacity slider to control a star visibility 
by the taste.


