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1. Introduction

STAr Color extInction (Staci) is a Windows application for calculating RGB color adjustments for
atmospheric extinction.

The program extracts the acquisition altitude for each red, green and blue FITS sub exposure. After
determining the average altitude, for each color, the color corrections are determined. Additionally, the
program applies these corrections to the image-train's standard color calibration.

IF You Normalize Your Color Sub Exposures
Use only one image for each color channel. Use the image that is the base for the
normalization.

2. Program Features

e Staci is primarily designed for use with Mono CCD's using color filters. It will also work
for Color CCD and DSLR cameras with software that creates FITS images.

e The image acquisition software must record the target's altitude in the FITS header.

e The user may define a basic color calibration for multiple image-trains.

e The program can use all of the sub exposures to determine an average color correction.
e Staci applies the color correction to the image-train's standard color calibration.

e The user may normalize the color correction to any one of the three primary colors.

e If necessary, the programs keyword searches may be adjusted to match "nonstandard”
variables in the user's FITS images.

¢ A manual extinction calculation is provided.

3. Program Installation

Simply unzip Staci.zip into the folder of your choice and create a desktop shortcut for Staci.exe. The zip
package only has two files, the executable and this PDF documentation.
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4. Using Staci

First Time Execution

Click "OK" to enter the settings for your telescope.

=101 =]

Exit  Setbings  Help  About  Copyright

Image | Color |Altitude|

Select Images

x
stac | B

A "settings.eXt” file was not found.
All settings are at the default values.

Enter and save the data for your telescope,

Mean Altitu ual Calculation
n
Atmospheric Extinction Altitude I
Scope Calibration {1.00 [1.00  [1.00
i i i Calculate |
Adjusted Calibration
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The Settings Editor

With the initial execution, the program populates the fields with default values used by most

acquisition software. If your software inserts different KeyWords into the FITS header, modify this
screen accordingly.

The Scope Calibration fields are the Red, Green and Blue color ratios for a specific image—train

color calibration. The author's 12 1/2 inch RC with an STL-11000 camera and AstroDon filters uses
ratios of 1.00, 0.95 and 1.05.

For Telescope Name, simply enter whatever name you want to identify this image-train.

EY

Ewit Settings Help About Copyright

Settings Editor

FITS 'Filter' KeyWord IFiIter [T Color CCD or DSLR
Red Green Blue
Expected Values IRed IGreen IElIue

FITS 'Altitude’ Keyword CENTALT or IDEL'ICTA.LT
Red

Green Blue
Scope Calibration |1-L'IL'I |1.L'IL'I |1.L'IL'I
Telescope Name Idefault
Load Settingsl Save Settingsl Exit |

When you are finished, click "Save Settings" and then "Exit".

(ol
Exit Settings Help About Copyright
Settings Editor
FITS 'Filter' KeyWord IFiIter [T Color CCD or DSLE
Red Green Blue
Expected Values IRed IGreen IE!Iue
FITS 'Altitude' KeyWord ICENTﬁ'-.LT or IDE!\JCTALT
Red Green Blue
Scope Calibration Il.UG ID.'EIE II.DE
Telescope Name Il:le;fault
Load Settingsl Save Settings
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Note that the Settings (*.eXt) files are saved in Staci's installation folder.

i =10 x]

Exit  Sethings Help  About  Copyright

Settings Editor

J | i
FITS 'Filter' Kevam; ﬂ blor CCD or DSLR
: Blue
RCOS_settings.eXt —
Expected Value: T L IElIue
is saved in Folder
FITS 'Altitude’ KeyWo  C:\Stad), r |OBICTALT
=y Blue
Scope Calibratis i |1.L'IE
Telescope Name IRCDS
Load Settingsl Save Settings Exit |

Selecting The Images

Now the program is ready to use. Click "Select Images".

# Staci - for RCOS B - |0O] x|
Ewit Settings Help About Copyright
Image Color | Altitude |
Select Images .
s —
ReCalc |
Red Grean Blue e I Caleulats
Mean Altitude I:"'a A e
ean
Atmospheric Extinction 0.00 0.00 0.00 Altitude I
Scope Calibration Il.DEF ID.BE |1.DE
; ; y Calculate |
Adjusted Calibration n/fa n/a n/a
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Staci uses the standard Windows open files dialog window. Browse to your folder, select all of the color
sub exposures and click "Open".

Some software delete much of the original data from the FITS header. This may necessitate using the
raw, uncalibrated, images.

# |Staci - for RCOS

Exit  Settings  Help  About  Copyright

; et
S

=100 %]

Image | Color IAltitudeI

Select Images |

# Select FITS Image(s) : ﬂ

Look in: I , color j e EF

Mame =

Blue_0.0deg_-15deqC.00010076.ic4603
Blue_0.0deg_-15de

Blue_0.0deg_-15de
.0deg_-15de
.0deg_-15de

_0.0deqg_-15de
.0deg_-15de
.0deg_-15de

_0.0deg_-15de
.0deg_-15de
.0deg_-15de

e_0.0deg_-15de
_Blue_0.0deqg_-15de

03_Blue_0.0deg_-15degC

File name: I j Cpen I
Fles oftype:  |FITS Image = Cancel |
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Staci quickly reads the FITS header for each image and computes the average altitude and
atmospheric extinction for each color. The result is then applied to the image-train's basic color
calibration. These are the values, for setting the color balance, when creating the RGB image.

# Staci - for RCOS
Ewit Settings Help About Copyright

Image

icd603_Blue_0.0deg_-10degC.00010
ic4603_Blue_0.0deg_-10degC.00010;
ic4603_Blue_0.0deg_-10degC.00010;
ic4603_Green_0.0deg_-10degC.0001
icd603_Green_0.0deg_-10degC.0001
ic4603_Red_0.0deg_-10degC.000101
ic4603_Red_0.0deg_-10degC.000101

Red
26.46

1.11

Mean Altitude
Atmospheric Extinction

Green
25.43

1.23

Scope Calibration Il.[l[l

Adjusted Calibration

=101 %]

Color | Altitude | -
Blue 29.43 meloct Images
Blue 28.81
Blue 23.02 Recalc
Green | 25.98 —
Green 24.87
Red 27.41
Red 26.50 x|

Blue 5

23,77 Ha;ual Calculation

ean
1.28 Altitude I
Calculate |

Normalizing the Result

It may be desirable to normalize the color ratios to one color. This sets the selected color to
1.00 and the values of the other two are adjusted accordingly. Simply double-click on the
Adjusted Calibration text for the desired color. For PixInsight users, double-click the color
with the highest value. In this case, it is "1.34" in the above blue column.

Here is the result.

# Staci - for RCOS - 10| x|
Exit Setlings Help About Copyright
Image Color | Altitude | =
ic4603_Blue_0.0deg_-10degC.00010! Blue 29.43 select Images
ic4603_Blue_0.0deg_-10degC.00010; Blue 28.81 -
icd603_Blue_0.0deg_-10degC.00010] Blue 28.02 RecCalc
ic4603_Green_0.0deg_-10degC.0001 Green 25.98 —
ic4603_Green_0.0deg_-10degC.0001 Green 24.87
ic4603_Red_0.0deg_-10degC.000101 Red 27.41
ic4603_Red_0.0deg_-10degC.000101 Red 26.50 =]
Red Green Blue i
Mean Altitude 26.46 25.43  28.77 Eransal s alcmiat wi
: AL Mean
Atmospheric Extinction 0.83 0.93 0.95 Altitude I
Scope Calibration Il.EIEI 0.95 1.05
f E ; Calculate |
Adjusted Calibration{ 0.83 0.83 1.00
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The Settings Menu

# Staci - for RCOS

Exit | Settings Help About Copyright

<M

Load

I Color

Use this option to load the settings (*.eXt) for the desired image-train. Browse to Staci's installation
flolder, select the file and then click "Open". Alternately, double-click the desired file.

# Staci - for RCOS __

Exit Settings Help About  Copyright

| Color IAItitudeI

=101 %]

Look in: I W Staci

o

Hecer-rt Places .

-

Desktop

| ¥ |RCOS_settings.eXt

Image
# Select Profile x|
~| « & efE

Mame = |v|Datemodﬁed |v|Type

| 7| CanonDSLR._settings.eXt 7292016 11:14 AM EXT File
15 _settings.eXt 77292016 11:14 AM

| 7| lastllsed_settings.eXt k 7292016 11:15 AM EXT File
EXT File

7/29/2016 10:57 AM

File name: IFSQ'IDE_saﬂings.e}&

Files of type: | Profile

|
=
=4

Il
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Edit
This option displays the Settings Editor panel. Here you may load a different settings file or edit the
current one. If the Telescope Name is changed, clicking the "Save Settings" button creates a new

file. Otherwise, the current file is updated.

e Mono CCD With Color Filters
The below screenshot shows the default settings for the "filter" and "altitude" keywords and

their respective expected values. These settings will work for almost all users.

=T

Exit Settings Help About Copyright

Settings Editor

FITS 'Filter’ KeyWaord IFiIter [T Color CCD or DSLR
Red Green Blue
Expected Values IRed IGreen IElIue

FITS 'Altitude’ KeyWord |CENTALT or IDBJCTALT

Red Green Blue
Scope Calibration Il.[ltl IU.QE |1.E|5
Telescope Name IRCDS
Load Settingsl Sawve Settingsl Excit |

e Color CCD or DLSR Camera
The FITS digital file format has no provisions to store data for color images. With Color CCD

or DSLR images, Staci only searches for altitude data. The user must correctly select the
color files.

# Staci - for CanonDSLR e ) =] 3

Exit Settings Help About Copyright

Settings Editor

¥ Color CCD or DSLR

There is no FITS KeyWord to indicate
data for a color image. The user must
insure that the correct files are selected.

FITS 'Altitude’ KeyWord |CENTALT or IDBJCTALT

Red Green Blue
Scope Calibration Il.EIEI Il.[ltl Il.[l[l
Telezcope Mame ICanDnDSLR
Load Settingsl Sawve Settingsl Exit |
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ReCalc Button

This button simply recalculates the data with the currently loaded files.

Manual Calculation

Enter an altitude from 15 to 90 degrees, click "Calibrate" and Staci displays the red, green and blue
extinction factors.

# Staci - for RCOS - -10O] x|

Exit Settings Help About Copyright

Image I Color I Altitude I
i 2 A R livm
ic4603_Blue_0.0deg_-17--~~— nnnn iRt ST
ic4603_Blue_0.0deg_-1 Manual Extinction Result
icd603_Green_0.0deg_

Red Green Blue ReCalc

icd603_Green_0.0deg_
ic4603_Green_0.0deg_

ic4603_Red_0.0deg_-1 EE
ic4603_Red_0.0deg_-1 4|

1.07 1.14 1.20

SRkl
Red Green Blue L"" i
Mean Altitude 26.99 28.15 30.54 "E';“E"CE"C“'E';';}
edn
Atmospheric Extinction 1.10  1.20  1.24 Akitude |33-5

Scope Calibration Il.[ltl IEI.EIE |1.E|5
Adjusted Calibration 1.10 1.14 1.30
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5. Program Updates

On startup, Staci downloads a small text file with update information. The program displays an update
panel, if a new version is available. After downloading, close Staci to unzip and install the new
executable.

If necessary, go to the Staci web page to download a new documentation (PDF) file.
See URL: http://bf-astro.com/extinction/staci.htm

# Staci - Version 1.0 - for RCDS - 0] x|

Exit Setlings Help About Copyright

Ir.r.lage I Lt I [J) S S I
LRI TR

..................... Staci Update Info ges

The latest version is 1.0

Version 1.0 July 30, 2016

Here, information is posted about an update
for Staci. This will unclude download links.

Regards,
Bob -
bfranke@bf-astro.com ion
Atmospl
Sci J
Adius Download Update Cancel

6. Disclaimer, and Copyright
Copyright © 2016 by Bob Franke, All Rights Reserved.

Staci is provided free of charge for all non-commercial use. Permission is given to distribute Staci in its
original, unmodified form and only free of charge. The author accepts no responsibility for direct or
consequential damage caused by the use of this software: use it at your own risk!

Staci is provided as-is, and although | will attempt to make changes and fixes as they become necessary,
| provide no guarantees about its suitability for any purpose whatsoever.

...Bob Franke

End of document
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