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Overview
Stellalmage 3 is a third-generation image processing program developed by AstroArts, Inc. in cooperation with the
Japanese amateur and professional astronomy community. It is a full-function, astronomically oriented image
processing package with features designed to fulfill the needs of beginners as well as advanced amateur
astronomers. These features include:

CCD image processing support -- dark frame, flat field, blooming trail removal

Multi-format file support -- TIFF, JPEG, FITS, and BMP as well as most CCD manufacturer formats

TWAIN scanner interface support

Color support -- tri-color (RGB and CMY) or quad-color (LRGB and WCMY)

32-bit floating point internal operations

Standard digital filters -- Blur, Sharpen, Unsharp Mask, etc.

Advanced signal processing - Wiener filter, Maximum entropy, and Lucy-Richardson deconvolution

Vignetting correction function

Digital Development Processing (DDP) with Color Enhancement

Star Sharpening function

Special operations -- 2D and 3D intensity plots, planetary surface projections, blink comparator

System Requirements

Stellalmage 3 is a Windows application for Windows 95, Windows 98, Windows NT 4.0 or later operating systems.
Minimum hardware requirements are a Pentium processor, 32MB memory, 4MB hard disk space for the installed
program, but many image processing operations are considerably faster on more capable systems. A CD-ROM drive
is required for installation of the full version of Stellalmage, but is not required for operation once installation has
completed.

A color display and graphics card capable of operating at a resolution of 800x600 pixels and 16-bit color is also
required. True color (24-bit color) is recommended.

AstroArts Inc. © 2001
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Installation o — ]|

To install Stellalmage, insert the
CD-ROM into your drive. If you
have your system’s auto-start
function enabled, the CD-ROM
installation program will
automatically start. If it does not
start automatically, use Windows
Explorer or the [Start] [Run...]
menu to start SETUP.EXE in the
CD-ROM root directory.

Welzame ta the Stellalmage Setup pragram. T hiz prograr will
inztall Stellalmage on your complker.

[t iz strongly recommended that you exit all Windows programs
before running thiz Setup program.

Click Cancel to quit Setup and then cloze any programs vou have
running. Click Mest to continue with the Setup program.

Once the setup program starts with
the Welcome screen, follow the
prompts to select the hard disk
location for installation and to
optionally create a shortcut icon on
the desktop.

WARMIMG: Thiz program iz protected by copyright law and
international treaties.

IInauthonzed reproduction or distibution of thiz program, or any
portion of ik, may result in zevere civil and criminal penalties, and
will be progecuted to the masimum extent poszible under lav.

< Black

Cancel |

Also included on the Stellalmage CD-ROM in the “Image” directory are sample image files which may be used to
become familiar with the operation of Stellalmage functions. You may open these directly from the CD-ROM when
you wish to use them or copy these to your hard disk first for faster access.

Sample Files

General Recommendations for Getting Started

When getting started with Stellalmage, it is best to use small files for test cases. Some functions are computationally
intensive, so processing may take a significant amount of time on slower processors or limited-memory systems.

Many functions also have a great deal of user control flexibility and may seem counter-intuitive when starting out or

switching from another image processing program. When familiarizing yourself with a new function, use the sample
and settings provided to get a feel for what to expect and the behavior of the controls.

AstroArts Inc. © 2001
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Running Stellalmage

Starting and Stopping Stellalmage

To start Stellalmage, the fastest method is to click on the icon created on the desktop if you
selected this option during installation. Otherwise, use the [Start] [Program] windows method
to select the Stellalmage folder and click on the Stellalmage icon to start the program. Note that
repeatedly starting Stellalmage will cause a window to open for each invocation of the program.

When Stellalmage starts running the window will look as shown below. Basic functions are available via familiar
Windows pull-down menus. To close a Stellalmage session, use [File] [Exit] pull-down menu function or click on the
Stellalmage window’s close button. If any files have been processed but not yet saved, a dialog will pop up to ask
whether the modified files are to be saved or discarded.

tellalmage

Edit Image CombinesSplit Adust Fiter Decoreolution Filkers  Batch Process  Toolz:  Window  Help

||| S| | A afE] = L S | e e = ElEE]E]
1 e 2 N e e N e Nl | [ ll-lel_l e N TN

BE EEERINEEEE R S

Press [F1] for Help A
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Setting Preferences

Many of the actions in Stellalmage have default
behaviors which may not be in accordance with
your preferences. To set these default actions
use the [File] [Preferences...] menu. All
settings take effect the next time Stellalmage is
restarted. A pop up window (right) will appear
which allows the following behaviors to be set:

Open File:

Auto Size Screen: yes/no - allows
Stellalmage to automatically adjust the
window size depending on your system
desktop size.

Auto Levels: yes/no - allows Stellalmage
to automatically adjust levels when
opening an image if required.

Process FITS Data From Bottom: yes/no
- sets the direction which Stellalmage
interprets FITS data. If FITS images are
being opened flipped vertically, change
this setting. Alternatively the image flip
function may be used to fix specific
images.

New File after RGB, CMY, LRGB, WCMY Combining:

Stellalmage 3 User’s Guide

Preferences

— Open File:

¥ Auto Levels
[~ Process FITS Data From B ottam

¥ Mew File after BGE,ChY LRGE ATy Combining
—Setup UMNDO Butfer

" Before Opening Dialog

¥ After Preview or before processing

— Temparary kMemaory:

Crrive Feserved EBlock Size
[c = [ =lme [=6 x|ke
M asirnuim IJzed Memony

IEEIIII j'MB Ian vlﬁg Default |

Mew Settings will take effect after restarting Stellalmage.

]9

Cancel

Help

di

yes/no - selects whether or not a new image window is created each time a tri-color or quad-color image is
created by combining component images. Selecting "no" will place the result in the active window.

Setup UNDO Buffer:

This sets the point at which the UNDO buffer is created:

Before Opening Dialog: - causes the pop-up dialog to be slower but previewing is faster.

After Preview or before processing: - makes the pop-up dialog faster but previewing slower

Temporary Memory:

Drive: Select the letter of the drive to be used for temporary files during processing.

Reserved: Set the space reserved for Windows and other applications.

Block Size: Set the block size for allocating temporary memory.

Maximum: Set the maximum amount to be used by Stellaimage.

Used Memory: Set the maximum percentage of available space (excluding reserved space) that

Stellalmage may use.
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Hints:

Stellalmage 3 User’s Guide

1. Decreasing the reserved memory and increasing the percentage of memory which Stellalmage may use
speeds Stellalmage up at the expense of other applications.

2. Setting the block size larger decreases the time required when Stellalmage must swap data to disk, but
when many small image files are processed at the same time, using a larger block size may waste

memory capacity.

Monitor Calibration

For proper viewing of images, your monitor can be adjusted
using the compensation provided by Stellalmage. However,
if your system hardware and software provides this function,
all calibration should be done outside Stellalmage.
Stellalmage's calibration can be used to fine tune the
matching if necessary. To enable or disable Stellalmage's
color correction, use the checkbox ( [Calibrate Monitor] ) at
the top left corner of the calibration dialog box.

To adjust the luminosity gamma, use the [Gamma] slider
control which controls the midtone point (positive values
lighten midtones). Open the file CHART.BMP found on the
Stellalmage CD-ROM (use [File] [Open]) and view the
checkered pattern at upper right. Adjust the “Gamma” slider
until the pattern matches the adjacent gray patches.

The color balance controls are used for print color matching.
Refer to the printing section of this manual for the print
calibration and printing procedure.

Monitor Calibration

]|

Color Balance:

P =

P =

Red j
Blue j
Green j

¢ Shadows  Midtores © Highlights

-

o]

Cancel | Help |

File: CHART.BMP
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Opening Files
Opening files for processing follows
standard Windows procedure. Use the Lok ir: I [EJ My Computer j @

[File] [Open] pull-down menu function.

When the file selection dialog opens, select
the appropriate file type from the list (refer to
the [File] [Open] description in the
command reference section for a full list of
supported formats) and select one or more
of the files.

Each file selected will be opened in a

separate window. Files which have been File name: | Open I
recently processed in a Stellalmage session

may be recalled in one step from near the Filez of twpe: |BMP£DIB File[*. brap,*. dib) j Cancel |
bottom of the [File] menu list. 4

Images in special formats may be read by
using the [File][Import] pull-down function and selecting [Unsigned FITS], [RAW], or [PhotoCD]. A dialog window
will open to allow the specific file information to be entered for proper interpretation of the data format.

Images may also be scanned directly into Stellalmage by using the [File][Import][Import TWAIN...] function which
calls a scanner driver supplied by the manufacturer of the scanner. A dialog window specific to the installed scanner
will open to allow setting the appropriate scanner controls. If multiple scanners have been installed in a system, the
[File][Import][TWAIN source...] function should be used to first select the scanner to be used.

Closing and Saving Files

To close files, click on the close box at the upper right of the file’'s window, or with its window active, select [File]
[Close] from the pull-down menus. If the file has been modified a dialog window will appear to ask whether or not
the modifications should be saved first.

To save a file without closing its window, use the [File] [Save] or [File] [Save As...] pull-down functions. If the
[Save As...] function is used, a dialog will open allowing you to specify the file name, directory, and graphic file
format. The [Save] function will simply replace the original version of the file if it previously existed. Otherwise the
[Save As...] dialog will appear, requiring you to specify the file name and format.

When saving a file for further processing, FITS format (32-bit floating point option) is recommended as this
preserves the full dynamic range of the image and thus avoids compromising the fidelity of the image. Other output
options are available for compatibility with other applications or when saving a “final” image for web display or
printing. Refer to the Stellalmage Command Reference section for full details.

AstroArts Inc. © 2001
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Basic Image Adjustments

Basic adjustments to an image may be made using some of the functions found under the [Adjust] pull-down menu
(see screen image below). As in the case of most sophisticated image processing programs, there are several
methods with overlapping functionality provided to allow adjustment of the appearance of an image. At the simplest
level, use the [Levels...], [Brightness/Contrast ...] and [Color Balance...] controls.

Stellalmage - 2a. jpg
File Edit |mage CombinesSplt | Adjust

Filter Deconwolution Filkers  Batch Process Toolz Window  Help

3{8|5| D8] o ko b [ | ale| el efw] o[6)s)

Threshold
B 3 BE et _Mgp;;LDev;s ShiftsCireL =o| ] B B &
Brightness/Contrast [ 2a.jpg ] |

ﬂ LCopy Levels
1 2a.jpg qunr [ E Auta Levels Setup...

Brightness: IE j ok, I

' 5 I Cancel |

|

e |

! ¥ Freview

8 i Curves.. Clrl+h4
L" EBrightness/Caontrast...

& Digital D evelopment. ..

A Falze Color...

Compress Grayzcale... Contrazt:

&= Color Balance. . Chil+B !

\
_

8B et Ctrl+l

Color Balance [ 2a.ijpg ]

]
RBed: Iﬁ_j

& & |ea]]k [sOo]/]F |2l |2 F]

! Y ! Cancel |
I
Green: I':' j &l
(33259120200 G7(7) BT o § " Preview
I

Lab Color Adjustment [ M27_tif ] |

Blue: Iﬂ_j
Red (= ' 3 '
I _I\. I Cancel |
Greemn: |1—+|_| ﬂl

Blue: |1_

Color balance may also be adjusted by use of the [Adjust] [Lab
Color...] controls (left). This method of adjustment is often easier to
use because white objects such as stars are not affected by the
controls.

¥ Freview

L
el

L

T ellow: I'I jl

L_-
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The [Levels...] function displays a histogram of the
image in the active window and allows the shadow and
highlight points (dark and light triangles, respectively) to
be set using the mouse to click and drag, or by typing
values into the “Minimum” and “Maximum” parameter
boxes. Note that the overall luminosity may be adjusted
by selecting “RGB” or individual color channels may be

adjusted by selecting “R”, “G”, or “B”.

¥ Preview
The “Auto Levels” button sets the shadow and highlight Ay A Ao Levels |
points automatically according to predetermined criteria. M irirmLan: b azirnuin; =
To set the auto levels criteria, use the [Adjust][Auto ID = |255 = widen range |
Levels Setup] pull-down function. =1 =1
[~ Bange

Curves [ MZ27_tif ]

Cancel

Help

aiil

/

/

pd

— Channel:

“RGEC R C G CE

Fattern;
Increase Contrast j

Reszet

¥ Freview

Adjust:

FY

Ak

-

Linear

Square Root
Lo

e Contrazt
Decreaze Contrazst
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]|

Levels [ Za.jpg ]

-51 30E

Cancel

Help

Pl

Channel:
’V RAGE C R C G B

At an even higher level of control flexibility, once the overall
tonal range has been set using the [Levels...] function as
described above, use the [Curves...] function. Like the
[Levels...] the adjustments may be made to the overall
luminosity (select “RGB”) or on individual color channels. The
default linear gamma curve overlaid on the image histogram
may be changed to one of the other preprogrammed curves by
selecting a basic curve shape (“Linear”, “Square Root”, “Log”,
“Increase Contrast”, or “Decrease Contrast”). The resulting
curve may then be arbitrarily modified by clicking on any point of
the curve to create control points, which may be selected and
dragged with the mouse. To remove control points, right click on
them with the mouse.
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Cropping (or Duplicating) an Image

To crop an image, open the file so that it is visible within a window. Use the selection pointer (arrow) to select an
area by clicking and dragging mouse pointer as shown below. Then use the [Edit] [Copy] function to copy the
selected portion of the original image into the image buffer followed by the [Edit] [Paste] function to create a new
window containing only the selection desired. Note that the entire original image may be copied into a new window
by using the [Ctrl-A] key combination to select the whole image in the initial step.

Stellalmage - Mew/ fts
Fil= Edit Image Combine/Split Adust Fiter Deconvolution Fiters  Batch Process  Toole Window  Help

S|He|e] =S| < A A B T w5 ] %] @R a)
| = BE elt] el e = @ 2w El I—IOI_I B (s Gl

a.jpg Color [x1/72]

ew{_ftz Color [x1/2)

R85 [ B[]S [N Ojo] /[ |2le |2 ]

Select a copy or fiker area |[554,45] R:a41(41] G:28(28] B:35(35), RGE:32 685000 o

An image may also be duplicated by using the [Image] [Duplicate] menu operation or with the short-cut key
combination [Ctrl-Alt-D].
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Image Transformations
Image transformation functions (found under the [Image] menu) which are provided in Stellalmage include:

Image Size...
Canvas Size...
Soft Binning

. ) Image Size [ M27_tif ]
Flip Horizontal _
Flip Vertical . _ — Dlspla}ledf— ok
Rotate Wwhidth: = 744 Pixels
Cancel

e fmon = Eo0 Pixelz
Height: —

diil

The [Image Size...] function allows the size of the image to e Help
be modified in a pop-up dialog window (right). The height and Lt IF"*‘E'S :I'
width may be specified in pixels or percentage, and the aspect _ _ -
ratio may be fixed, or the two axes may be scaled Batic: IF'”Ed =t
independently.
Canvas Size [ M27.tf ] | The [Canvas Size...] function allows modification of the size of
the image without modifying the resolution of the original image,
= Shawr Position: cropping or adding pixels as necessary to fit the desired size.
fidth; — 744 Pixels When pixels are added, the current background color is used for
— the new pixels.
Height: [200 — 500 Fixels

The “Position” grid allows the position of the original image to be

ITI Carcel Help isrggglged when the new canvas size is larger than the original

Soft Binning [ 2-1a.ipg | |

[Soft Binning] simulates the binning operation of a CCD camera. —

Adjacent pixels are added in the directions specified and the resolution b I :II T |1 —
reduced correspondingly. Since levels are affected, if the “Level Cancel
Adjustment” option is not checked, the appearance of the image will ¥ Adjust Levels

change. Help |

Images may also be mirror flipped using the [Flip Horizontal] and [Flip Vertical] operations. Rotations are
available under a submenu under [Rotate] as [90 degrees CW], [90 degrees CCW], and [180 degrees].

[Rotate] [Arbitrary] brings up a dialog window which allows -

specifying rotations in either direction to a fraction of a degree. Unless |
the “Save Canvas Size” option is checked, the canvas will be enlarged _ .

to accommodate the entire rotated image, with pixels of the current iz Im j L.
background color used to fill in as necessary. If the option is checked, Directior, ——————————— Cancel |
the original canvas size is retained and corners of the original image

may be chopped off. Pixels of the current background color are used ’Vﬁ Cw O CCW

to fill in as necessary. il

[ Save Carvas Size

AstroArts Inc. © 2001
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Annotating Images

While it is not intended to be a full-featured drawing package, Stellaimage does provide a suite of basic tools for
annotating images so that objects of interest may be highlighted or copyright notices may be added to images.
These functions are accessed via the Edit Toolbar as indicated below:

[ Q] [ AlN[o]g]s] #|#|@m|e HIF

/ ; Pencil {freehand) /
Text
Background

Rectangle Foreground  Color

Line _ Colar
Circle/Ellipse

The five annotation tools operate like most Windows-type drawing tools, with the mouse used to click and drag from
one endpoint to another, or to designate the start of a block of text for the Text entry tool. The results are turned into
bitmaps and merged with the image. Each of these tools uses the foreground color that was last set using the
“Foreground Color” button on the Edit Toolbar. The background color is used by other functions which need to fill in
pixels as a result of an operation (such as enlarging the canvas).

Use the [Edit] [Undo] pull-down menu function or the [Ctrl-Z] shortcut key to undo the last action.

Correcting Vignetting Vignetting Correction [ Vig.fts ]

A common problem in astroimaging is the vignetting effect of a
constriction in the optical path of a telescope/camera system. To
correct for vignetting use the function [Tools] [Vignetting
Correction...]. This brings up the dialog window at right.

]9

Cancel

dis

Help
The vignetting profile is assumed by default to be radially
symmetrical and centered on the center of the frame. If this is
not the case, click and drag the center point in the upper frame
until the cross-hairs are centered on the center of the vignetting.

V| Breview

Next select “Horizontal” or “Vertical” to choose which of the
intensity profiles to use (shown in the lower frame). Generally,
the longer of the two profiles is better.

Finally, grab the left or right handle of the red line in the lower
frame until the curvature matches the intensity profile shape and
use the center handle to move the curve up or down to match the Graph:
profile. If the preview box is enabled, the corrected image should " Harizontal
now look uniform. Click “OK” to complete the process when the
vignetting is minimized.

AstroArts Inc. © 2001
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Compositing Images

Combining multiple images is a commonly used way

Note that controls are provided for positioning the
second image manually, or automatically (use the
“Image...” button). If reference points have been
previously selected (see below) for each of the images Saturation Level: IEIIZI i’ % Dark band width: IEI i’ Pixels
to be combined, they are used to align the images
prior to compositing.

k atching...

to increase contrast and/or decrease noise in Composite [ final.ipg ]
astronomical images. For contrast/noise control, —
“Add”, “Sum and Average”, and “Stack and Average” Windaw | final ipg =l
are available. The “Add” computes an output based -] Cancel |
on simply adding the active image to the image in the Methad: [ ~| |100 1%
window specified. Note that since floating point Help |
numbers are used internally, there is essentially no - _
limit to the number of images which may be added Move: |4 o 4 5:ID I:I':I ¥ Preview
without a danger of saturation. - \GHi1D Auto-evel |
o (1] = .
Baotate: — Degrees e |

V¥ Adiustment ¥ Truncate negative value:

The “Sum and Average” weights both images equally and divides by two for decreased noise. When the number of
images to be combined is a power of two, pairs of images should be processed this way, and then pairs of results
processed, and so on, so that the resulting image contains and equal weighting of each image. If the number of
images is not a power of two, the “Stack and Average” option may be used. This method allows the weighting of the
second image to be explicitly specified.

Other compositing methods available include: Composite [ M27.tif ] |
Subtract window | M27 L =]
Multiply
Divide Method: [NER =] [0 == _ Coresl|
Absolute difference Sum and Average Help |
Bright (use brighter of two images) &dd — _
Dark (use darker of two images) Morve: | Stack and dverage. V' Ereview
NBR (non-blooming rotated) composite Eﬂlﬁi{jﬁt 10 - |

Botate: | Divide % ;
Abzolute difference. o tatching... |
V| Adjus Bright ative el les
Doark. |
S aturatioERAE e biand width: I':' il Fizelz

AstroArts Inc. © 2001
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Specifying Reference Points for Compositing Images

Reference points may be set so that Stellalmage 27 tif Color
aligns images before combining them. Specifyinga & —
single reference point on each image will force
alignment by translation only, while specifying a
second point will allow rotation to also be used for
image alignment.

Select the first reference point by clicking and
dragging to create a box which encompasses the
target star. A green “X” within a circle will be placed
at the peak value point which is selected as the
reference point. e A S S

- - Reference point #1. - *- .
Pressing the [Shift] key while repeating the selection A '
sequence (click and drag the target box) allows the

Reference point #2 -
second reference point to be assigned on an image. e S

To remove a reference point, right click on it and use
the pop-up menu function [Clear].

Batch Compositing

Composzite: Batch [ L1_tif ]
Compositing may also be done as a batch
process to reduce manual effort. The dialog
window is activated by using the [Batch
Process] [Composite...], which opens the
window shown at right.

Files to be processed can be added or removed
from the list using the “Add” and “Remove”
buttons below the list window.

Alignment of images can be accomplished using
a manually specified reference point in each

Bemove | Add |

image. To use reference point matching, I slignment Method: —  — Composite File:

designate 1 or 2 reference points on each image : B ok, I
by using the “Ref. Point” tool (on the Edit menu  Reference Paint % Mew Window

bar) as specified above. i~ Image Centraid  Active Window Caricel |
Stellalmage may also be used to automatically ® Dl Composite Methad: Help |
match images using the “Image Centroid” (b EEt SteHirE St | —

(matching the calculated centroid of each image) I"‘*dd j

or with its automatic “Object Matching” (image
correlation) function. Alternatively, the matching
can be disabled if the images are already aligned.

The combining method function may be selected from add, add and average, or median. The output may be
specified to overwrite the currently active window, or to go to a new window.

AstroArts Inc. © 2001
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To use this function, first open the R, G, and B component files, Help
and then select [Combine/Split][Combine RGB...]. The dialog
window at right will open so that the output window/file can be

specified. You have the option of overwriting the active window or creating a new window for the output.

RGB or CMY Composite Images Combine RGB |

To create color images using red/green/blue or -

cyan/magenta/yellow filtered monochrome images (either CCD or ™ Mew File &3

black-and-white film), Stellalmage supports tri-color compositing. Caricel |
Tiitle: IE-'I a-ragh.ftz

Once the output window has
been specified, the input
components must be specified. —Bed - — —EBlue

Each file may be manually : _
adjusted using the controls in |2-1 a.jpg = |2-1 aipg =l

the dialog window, or if . —
reference points have been R I K:ID Move: |43 ><:IEI e ><:ID
. - OvE: OWE] Mowe: |45 F

_prewously specified, th_e - I_D i Y:ID - I_D
images will be automatically
aligned. Note that if the Potate Iu =pe = ID = In =

— Degrees otate —Degrees Rotate —Degrees
exposures are not balanced I =l —~1
due to differences in sensitivity | Previ
in the channels or mismatched LIEvIEW | K I Cancel | Help
exposures, the individual

component images should be
multiplied by the appropriate factor before compositing or the color balance will not be correct.

Combine RGB [ 2-1a.ipg | |
+Shift10/CH0 1

CMY compositing is done in the same manner as RGB compositing as described above using the [Combine/Split]
[Combine CMY...] selections.

LRGB/WCMY Composite Images

i iting i i . Combine LRGB/WCHY »
When tri-color compositing is not feasible due to excessively |

long exposures for the component images, a compromise is o By iy

possible using LRGB (luminance/red/green/blue) or WCMY € &EF'IE';W'IDEI'%
(white/cyan/magenta/yellow) quad-color compositing. This € HewFile s Carcel |
procedure is similar to tri-color compositing, except a high- T |2_1 = Irgh fts

resolution monochrome image is combined with color filtered - Hel |
images which are usually shot at lower resolution to shorten sy
exposures.

The first step is to combine the R/G/B (or C/M/Y) components in the procedure described previously to create a color
image. Next the L and color files can be combined using the [Combine/Split] [Combine LRGB/LCMY] function
which opens the dialog shown above so that the output file/window may be specified.

AstroArts Inc. © 2001
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Next, the dialog at right opens to allow
the L and color components to be
specified, registered, and sized to match.
Additional controls allow the L-
component levels to be adjusted to
control color saturation.

Stellalmage 3 User’s Guide

Combine LEGBWCMY [ 2-1a.jpg ]

e X: I:I
Maowe: |44 F
ove: |45 0
Fiotate: [0 ;IDegrees

[T Show as Sum and Average
+Shift: 104+ Chrl: 001

21a b
I P3 J Cancel |
e XID
Mowe: [0k Hel |
7 Y:I':I i
¥ Preview
Rotate; |0 — D
e =) e Adjust I:evels...l
e [ =z
e J_DDm St SiEe |
[V Cut Off Dutside Levels Setup Blur... |
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Filtering Images

Stellalmage offers a full suite of filtering functions divided into low pass

(blurring or smoothing) filters:

Mean Blur

Blur Non-edge Areas
Median Blur

Gaussian Blur
Background Smoothing

and high-pass filters, including:
Sharpen
Enhance Edges

Unsharp Mask
Sharpen Stars

Low Pass Filters

Mean Blur [ 10-4_jpg ]

. =
Enhance: —
|

B

Area:
|Vf;' Small © Medium  Large

Ok

Cancel

dii]

Help

v Ereview

median value of the kernel pixels.

Blur Hon-edge areas [ 10-4_jpg ]

W alle; IE j
|

Area:
|Vf;' Small © Medium  Large

Ok

Cancel

Help

dii]

v Ereview

Stellalmage 3 User’s Guide

| Fiter

# Mean Elur...

E§ Blur Mon-edge areas...
#5 Median Blur...

# Gaussian Blur...

B Background Smoothing...

Sharpe...

Bz Enhance Edges...
&y Unsharp Mask. .
i@ Sharpen Stars...

RBemove Hot/Cool Pikels...

The Mean Blur filter is a “traditional” low pass filter which, like
many other Stellalmage filters, is implemented with an option of
3 kernels — small (5 pixels), medium (9 pixels), or large (21
pixels). The pixel processed is computed by a weighted average
of the pixels in the selected kernel.

Median Blur [ 10-4.jpg ] |

The Median

Blur filter

(right) byea

similarly & Small ¢ Medium  Large

computes mmak Cancel |

each pixel

based on the ﬂl
¥ Breview

The “Blur Non-edge Area” function (left) applies a low pass filter to
areas which do not have a rapid change in pixel value, thus
avoiding sharp edges in the image. One application of this filter is
to smooth the background of an image.

AstroArts Inc. © 2001
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An alternative to the average blur function is the Gaussian Blur
filter (right). The kernel of this filter is controlled via the radius

Stellalmage 3 User’s Guide

Gauszian Blur [ Vig.fts ] |

parameter which is in units of pixels.

Background Smoothing [ 10-4.jpg ]

1] I
Cancel |
Help |

V¥ Preview

- ok |
j Canizel |
_ e |

adlus. I
Ell:l

V¥ Freview

o 255
A

b Eirurn: IE j
Erhancement I— ID j

High Pass Filters

The high pass filters, which tend to emphasize fine details in an
image, include the standard sharpening filter (right). As is the

case for many of the low pass filters, there are 3 options for the
size of the kernel — small (5 pixels), medium (9 pixels), or large f
(21 pixels). This filter is applied to the entire image uniformly. I

The Edge enhancement filter (below), however, is applied only
where the pixel values are rapidly changing (edges).

Enhance Edges [ 10-4_jpg ] |

W alue: IE j 1] I
_ Careel |

| Cancel
Area:
Hel
|7f;' Small = Medium  Large _4;:'
¥ Freview

The Background Smoothing filter applies a smoothing filter to
areas of an image below a specified threshold value. A
histogram is shown as an aid to setting the threshold value.

Sharpen [ 10-4.jpg ]

Enhance: IE j

Cancel

Help

dii

Area:
|7f;' Small = Medium  Large

¥ Freview
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The Unsharp Mask filter (right) is the digital analog of the
photographic technique of creating a defocused version of an
image to act as a mask for the original image to enhance fine

details. The “Enhance” parameter controls the strength of the SrlvEEE

filtering effect while the “Area” allows selection of the kernel I Cancel
size. The additional “Value” parameter added in the

Stellalmage implementation allows control of the threshold 2L

below which the filter is not applied. This keeps the % Smal  Medium  Large

sharpening from being applied to the background pixels.

Sharpen Stars [ 10-4_jpg ]

Size of Star: Im jl

p— |

o

brea:
|V i Small © Medium . Large

"W alue: I-I ill 4

1
=

¥ Leave Star Core

]|

Cancel |

Help |

¥ Ereview

Stellalmage 3 User’s Guide

Unsharp Maszk [ ¥Yig.fts ]

]
i1

¥ Freview

" alue:; Iﬂ_j

1
|

Another specialized filter implemented in the Stellalmage suite of
filters is the Star Sharpening filter. The “Size of Star” parameter
controls the enhancement applied. A smaller value increases the
enhancement (decreases the sizes of stars).

The “Area” selection allows choice of the kernel size. [Small]
corresponds to 5 pixels, [Medium] corresponds to 9 pixels, and
[Large] corresponds to a 21 pixel kernel.

The “Value” slide control adjusts the strength of the sharpening
effect. Changing this control allows stars to be sharpened without
affecting diffuse objects such as nebulae.

See Appendix A for an example of the use of this filter.

AstroArts Inc. © 2001
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Processing CCD Images
Applying Dark Frames and Flat Field Frames

CCD images may be processed like film images, but
to get the most out of them generally requires some
special steps specific to CCD imagers. To utilize this
processing requires that dark frames (exposures with
the CCD covered) and flat field frames (exposures
through the same optical train imaging a uniformly
illuminated field of view) be taken along with the
actual images. The basic processing uses the
[Image] [Dark Frame / Flat Field] (dialog window
shown at right) is as follows:

1. Since the flat field image itself needs to be
corrected with the dark frame data, the first
step is to subtract the dark frame from the flat
field frame using the [Image] [Dark Frame /
Flat Field] function. In this case, the “Apply
Flat Field” check box should be off because
the flat field frame itself is being processed.

Stellalmage 3 User’s Guide

Dark Frame / Flat Field [ 10-4_jpg ] |

¥ Subtract Dark Frame:

D ark. Frame [mage:

[10-4jpa

j Select... |

¥ Apply Elat Figld:

Flat Field Image:

[10-4jpa

j Select... |

o]

Cancel | Help |

2. Apply the corrected flat field frame and the dark frame to the image frame by using the [Image] [Dark
Frame / Flat Field] function again, this time with the flat field processing enabled.

19
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Batch Processing with Same Dark
Frame / Flat Field

The dark frame / flat fielding procedures may be
applied to multiple images in a batch procedure to
simplify processing when many images have been
taken which depend on the same dark frame and flat
field image. The batch dialog window is accessed
from [Batch] [Dark Frame / Flat Field 2] as shown at
right.

Image files to be processed are specified in the top
“File” area. Click “Add” to specify an additional file, or
highlight one of the listed files and click “Remove” to
remove a file from the processing list.

For the dark frame and flat field files, click the check
box and select the file using the “Search” button.

Finally, specify the output as “Open” for a new
window, “Save” to overwrite the original image file, or
“Save As” to create a new file by the same name (in a
different directory).

Dark FramefFlat Field: Batch

File:
kdy Documentsh,

Bimagesi 42 zt8
I: Shdy Du:u:uments'xsﬂ EI'-.II'I'IEQESI'-.M 27 b

Stellalmage 3 User’s Guide

]|

Bemove |

—Iv Dark Frams:

Drark. Frame File;

I j Search... |
—f¥ Flat Field:

Flat Field File:

I j Search... |
— Mew File:

&+ Open

i Save

" Save As

j Seansh., |

ok

Cancel | Help |

20
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Batch Processing with Different Dark Frames / Flat Fields

If the images depend on different dark frames and/or flat field images, the alternate [Batch] [Dark Frame / Flat
Field 1] may be used (below) to specify each set of images for processing. Highlight each cell in the “spreadsheet”
and select the file using the “File” and “Folder” windows selection windows and the “Search...” button, or directly type
the file name into the editing box below the processing matrix.

For the output, select whether the result should be saved, overwriting the original file (“Save Only”), saved and
opened into a new window (“Open after Save”), or just opened in a new window (“Open without Save”).

Dark Frame/Flat Field 1: Batch |

File: Image Drark Frame Flat Field Save bz

16-2.jpg W27 TIE I -

5-1bLif
5-1full tif M425T8

5-1q.tif

5-11.tif

5-1r.tif
JUP-RGE.FTS
M27 TIF

MAZ.5T3
MOON-G1.TIF ﬂ

zamples.zip
test pod
test. raw
WVIG.FTS

File:

Folder:

— % SaveOrly  © Openafter Save  © Open withaut Save
LAy Documentshai3-Buimagesh,

|'gfter Proceszing:

Search... | Clear All | k. Cancel

Note that levels adjustments may be made prior to dark frame / flat field processing since the level settings affect
only the displayed image and not the underlying data. Optional steps such as averaging flat field frames must of
course be done prior to the dark frame / flat field processing. However, dark frame / flat field processing should be
done before most other functions.

AstroArts Inc. © 2001
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Removing Hot/Cool Pixels

Another processing function specific to the removal of CCD imaging |
defects is the hot/cool pixel removal “filter.” This function compares

pixels in a 5x5 array around the target pixel and replaces it with the Walue: I j 4
median value if the pixel differs from the computed median by the value :

specified. ! Cancel |
Pk ep |

v Cool
¥ Hot

¥ Preview

AstroArts Inc. © 2001

22



Stellalmage 3 User’s Guide

Image Restoration Functions

Image restoration is also possible with CCD images which have the properties of linearity and wide dynamic range.
Stellalmage provides the following advanced image restoration functions which may be found under the
[Deconvolution Filters] menu:

Wiener
Maximum Entropy
Lucy-Richardson

These functions are dependent on knowledge of the point-spread
function (PSF), a measure of the blurring caused by the atmosphere ikl
and optical system. To estimate this value, reference stars should & elected 4

be selected and Stellalmage can be used to compute a PSF value. =

To do this, use the PSF tool on the Edit tool bar to designate stars in :
the image to be processed, then use the [Deconvolution Filters] FSF Median: ID'EED il

[PSF Measurement] function to calculate a mean and median value . Im Cet
for the PSF. These values should be close to each other for best PSF Mear: |- ;l
results. Press “Set” on either value to enter it for subsequent
processing.

Once the PSF value has been calculated, any of the 3 filters under the Wiener [ M42_:t8 | |

[Deconvolution Filters] menu may be selected. Each will pop up a dialog

window with controls for the specific filter, which must be adjusted until the PSF B adiuz: ID_EE k. |
image looks acceptable. a

Lucy-Richardzon [ 10-4_jpg ] Since extensive
experimentation may
be necessary to find
an optimal adjustment

b aximum |terations: |2|:| Cancel and these Maximum Entropy [ 10-4.jpg | |
processes are

T tek vew o PSF Radius: o]
&40 Conversion Gain; |1 Fn?{rennp;i‘\it'?;?r:g =
: Maize: Il:l.'l Cancel |

Readout Noise: |2|:| a small piece of
- the target image

=t b amirmurn jterations: |2|:I Help |
Select CCD Camera... | for testing is

advisable until ¥ Auto Levels
the correct

V¥ Auto Levels settings have
been found.

PSF Radius:

i
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Digital Development Processing

As a final stage in the creation of a presentable image from a CCD imager, it is usually necessary to compress the
wide dynamic range, linear image into a narrower range. This can be done using DDP processing which not only
accomplishes the dynamic range compression, but also applies some edge enhancement. The net effect simulates
the chemical processing effects inherent in film-based photography.

To begin processing an image, first, using the [Adjust] [Levels] function, set the minimum and maximum levels,
taking care that the image has maximum detail in the shadow and midrange regions. Do not be concerned if the
highlight areas become saturated. It will be adjusted in the DDP processing step.

Next, activate the DDP function by selecting the [Adjust] |
[Digital Development...] menu. This pops up the DDP

dialog window. If the image is a monochrome image, the 0 510

color controls will be disable.
Cancel |
Help |

With preview enabled, change the highlight value using the
triangular control under the histogram, or directly type a
value into the Highlight parameter box, or use the up/down

arrow controls on the side of the Highlight value box. This ¥ Ereview
controls the saturation point of the image and must be set A B
interactively for each image. - Lolor Enhancement:
y g Highlight - I g b s
Use the “Edge” slider to control the edge enhancement I CORN S S
feature of DDP, which is accomplished through unsharp Edge: e o e &
masking. Excessive application of this will cause artifacts |— IEI :I| e

around edges. This is most visible when stars and light
nebulosity are superimposed.

For color images, the “Color Enhancement” matrix at the lower right of the DDP dialog window will be enabled.
When processing each color channel (R/G/B), this allows the flexibility of using a different mask generated by using
a different color layer (r/g/b), or an average value (s), computed from an average of all channels.

For further details on the DDP algorithm, refer to the Stellalmage Command Reference Section.
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Printing Images

Before printing an image, the
appropriate printer should be selected
from the [File] [Print Setup...] pull-
down menu. Depending on the printer
and driver, properties for the printer
may need to be set. Typical properties
for a color printer may be the type of
paper to be used, orientation, and
paper size.

Page Setup

Stellalmage 3 User’s Guide

Print 5etup |

— Printer

Type:

M arne:

Status: Ready

Whhere: ST 2MEprinter

HP Lazerlet 4P/ 4MP PoztScript

Froperties |

HP Lazerlet 4P /4P PostScrpt

Comment:

— Paper Orientatian
Size: ILetter j = Portrait
Source: I.-’-'-.ut:::SeIe::tTra_l,l j " Landscape

] I Cancel

Once printer-specific properties have been set, the image
to be printed should be opened in a window, and the page
layout properties adjusted for the image. Use the
magnification percentage controls to enlarge or reduce the
image to fit properly on the output page. Click on OK when
the settings are set satisfactorily.

If desired, a detailed preview may now be examined using
the [File] [Print Preview] function.

Once all printer adjustments have been made, use the

Orientation: —— — Frint Size:

' Partrait Magnification:  Image Size{cm)

" | andscape ISEIEi = Width 16.4 = Height 19.1

[File] [Print...] pull-down menu to initiate printing.

o]

Canicel
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Fine Tuning Color Printing

To fine-tune the color reproduction of prints, the Stellaimage
monitor calibration function should be used. To do this, print a
test image on your printer. Next select [File] [Monitor
Calibration] from the Stellalmage pull-down menu and enable
monitor calibration by clicking on the check box if it has not
already been enabled during initial setup of Stellalmage.

While viewing the test print under the lighting which will
normally be used for viewing your prints, adjust the monitor
hardware controls and the Stellalmage software calibration
controls until the screen view of the test image matches the
printed sample. With monitor calibration set and enabled,
prints made now should now closely match their appearance
on your monitor when displayed by Stellalmage. For
consistent results, always use the same room lighting and
monitor control settings used during calibration when
processing images with Stellaimage.

26

Monitor Calibration
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]|

Color Balance:

P =

-

Red j
Blue j
Green j
¢ Shadows

-

" Midtones © Highlights

o]

Cancel | Help |
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Tool Bar Reference

These are provided as convenient way to access functions also found in pull-down menus. Functions
common to the pull-down menus are detailed in their respective pull-down menu descriptions. Functions
unique to the toolbars are described in detail here.

Tool bars may be repositioned or hidden according to your individual needs by simply dragging them to new
positions along any of the edges of the Stellalmage work area. Alternatively they can be placed within the
work area where they "float" above the images in the work area.

tellalmage - 2-2a.ipg

File Edit Image Combine/Splt Adjust Fiter Deconvolution Filkers  Batch Process Tool: Window Help

S ||| (S| o] o apa @ —pTTTTT T
B 2 BlE ot e )] e e D] olw] s wln] o|v|a]e B BE G

Top edge tool bars

a ]
J|u| 6| B=e] F|

Floating tool bar

Left edge tool bar

& |35 N Ol |2le |2 F]

Press [F1] for Help [[527.179] F:44(44) G:45[4E) B-55(58), AGE:45.770000 7
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File Tool Bar

From left to right,

[Open]

[Save] File Tool Bar

[Save As] =JHge] =& » _I
[Revert]

[Import TWAIN]
[Print]

[Undo]

Levels Tool Bar
From left to right, Levelz Toal Bar

[Levels]

Stellalmage 3 User’s Guide

[Apply Levels]

[Copy Levels]
[Auto Levels Setup]

This tool bar also includes a slider for convenient adjustment of the levels of the active image. Adjust the
black point using the black triangular handle, and the white point using the lighter triangular handle. Note that
this adjustment affects only the viewed levels and not the underlying data until a composite or filtering

function is applied, so [Undo] does not affect this adjustment.

Curves Tool Bar

From left to right, Taol Bar

VEE

[Curves] kﬁ

k| Bl B=o| 2 _I

[Brightness/Contrast]
[Digital Development]
[False Color]

[Color Balance]

[Lab Color]

[Invert]

28
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Image Tool Bar

From left to right,

Image Toaol Bar x|
[Dark Frame/Flat field] ﬂ ;_—|5|| B | t] 3] |o|%]| m|E | -!_,| @'
[Calculate]
[Image Size]

[Canvas Size]

[Flip Horizontal]
[Flip Vertical]

[90 degrees CW]
[90 degrees CCW]
[180 degrees]
[Arbitrary]

[Color Mode]
[Grayscale Mode]

[Duplicate]

[Image Info]

Filter Tool Bar

From left to right,

Filter Tool Bar

[Mean Blur] # || % %)% 0|0 qa
[Blur Non-edge Areas]
[Median Blur]

[Gaussian Blur]
[Background Smoothing]

[Sharpen]
[Enhance Edges]
[Unsharp Mask]
[Sharpen Stars]

AstroArts Inc. © 2001
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Composite Tool Bar

From left to right,

[Composite]

[Combine RGB]
[Combine CMY]

[Combine LRGB]

Edit Tool Bar

Stellalmage 3 User’s Guide

C Orpos ;te Tool Bar

_I!I@_I

These functions appear only on this tool bar and do not correspond to any pull-down menu function. From
left to right,

[Select]

[Select]
[Zoom]

[Ref. Point]
[PSF]

[Text]
[Line]
[Ellipse]
[Rectangle]
[Pen]

[Pixel Data]
[Measure]

[2D Graph]
[3D Graph]

[Foreground Color]
[Background color]

Edit Tool Bar

Q] sla] AN |o|Olz] [y @32 :alml

The selection mouse pointer (arrow) allows an area to be designated by clicking and dragging to
define a rectangular area. Alternatively, the entire image may be selected by pressing [Ctrl-A] or the
selection may be canceled with [Ctrl-D].

By pressing the right mouse button while the selection pointer is on an image, any command from
the menu can be selected. This is most convenient when the image is displayed in full-screen mode
and the tool bars are not visible.

AstroArts Inc. © 2001
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[Zoom]

Stellalmage 3 User’s Guide

Enlarges the active image, centered at the click point. Clicking while holding the [Shift] key reduces
the size of image. Right-clicking on the active window brings up a menu of preset magnifications
which may be selected.

[Ref. Point]

[PSF]

Assigns the reference point(s) for
functions [Composite], [Mosaic],
[Combine RGB], [Combine CMY],
[Combine LRGB/WCMY] or [Batch
Process - Composite]. The pixel
with the peak value at the center of
the crosshairs is used as the
reference point. Select the first
reference point by clicking and
dragging to create a box which
encompasses the target star. A
green “X” within a circle will be

. . . Reference point #1, . = . R :
placed at the peak value point which | "“-_ "._ : SRR R e N e
is selected as the reference point. s e /,/"'

Referente point #2 - =
. W - - -

By assigning the first reference point
on several images, the images are
combined so that corresponding
reference points match up.

Pressing the [Shift] key while repeating the selection sequence (click and drag the target box) allows
a second reference point to be assigned on an image. When two reference points are assigned the
images to be combined are rotated as well as translated for matching. The second reference point is
not required if the two images are not rotated with respect to each other.

Right-clicking on the image brings up pop-up options:

[Clear]
[Set Color]
[Cursor]

which allows clearing the selected reference point as well as convenient access to other functions
when the tools are not visible on the work area.

Selects star(s) for measurement of the PSF radius. After selecting multiple stars, PSF median and
mean values are calculated and appear on [PSF Measurement] of [Deconvolution Filters]. PSF
radius is the value indicating the image quality degradation which is used with [Wiener], [Maximum
Entropy] and [Lucy-Richardson] functions.
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Stars (independent and non-saturated ones) are selecting by clicking with the arrow point on the
target star. A square will appear indicating the star selection. Select as many stars as

possible to assure that an accurate PSF value is calculated. Saturated stars are excluded for the
calculation.

To clear selections, press the right mouse button. A single selection can be canceled with [Clear
Single], or all selections can be canceled with [Clear All].

Text may be overlaid at the location of a mouse click using the foreground color previously selected.
by left-clicking on the image, you can type the text, and set the font and size. by right-clicking on the
image, a menu appears including the [Foreground Color] function so that the text color can be set.
Other functions are available through the [Cursor] selection.

[Ellipse]
[Rectangle]

[Pen]

With the appropriate function selected, a mouse drag creates a line, ellipse, or rectangle using the
color set in [Foreground color]. The Line tool creates a line 1-pixel wide, dragged from the start
point to end point. For [Ellipse] and [Rectangle], right-clicking opens a menu which allows setting
color fill-in on or off using the foreground color.

This allows for fine retouch work to be applied to the active image (e.g. removal of noise not handled
satisfactorily by the noise filters).

Right-clicking on the image allows the selection of several pen tools:

[Foreground]
[Background]
[Mean]
[Median]
[Setup]

Specifying [Foreground] or [Background] causes the pen tool to apply that color to the image.
[Mean] or [Median] applies a color calculated from the surrounding pixels. [Setup] also allows for
fine-tuning the [Mean] or [Median] color selection process.
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[Pixel Data]
This shows the pixel statistics for a single point (by Pixel Data [1.4]
left-clicking) or a rectangular area (by left-dragging). ] .
Up to 10 additional areas may be displayed by holding (356, BBOHTT35. T155) 374400 Pisel
the [Shift] key while using the mouse. If the image is Sum Ma:-:imuml Minimuml meragel
a color image, R, G, and B values are shown
separately. = I?HEEEED.D |254.n |n.n |19.5
5 |5951539.n |252.n |n.n |15.9
B |?uzeasa.n |254.n |n.n |1a.a

By right-clicking the [Set Histogram Mark 1 to 5] function can be used to designate reference points
which will be indicated in subsequent levels processing histograms. By using the right-click menu,
the median values may optionally be displayed in addition to the arithmetic averages. The
min/max/average/median sampling kernel for clicking on a single point can also be set using [1x1],
[3x3], or [5x5] sampling.

Hints:

1.

After a pixel is chosen as a histogram mark, open [Adjust] [Levels]. A red reference mark will
appear on the histogram. As an example, choose background and highlight values by first
selecting histogram marks 1 and 2 somewhere in the background and highlight areas of the
image. These reference marks will then show up on the histogram when adjusting levels,
making it easy to set the shadow and highlight level controls.

Left-clicking or left-dragging repeatedly while pressing Shift-key will cause a maximum of 10
pixel statistics data windows to appear.
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[Measure] Measure E
This measures the e
dragged line’s Coordinates: | [148,60)-[ 320,153
apparent distance
and rotation angle Aapparent |32.E135 Iminutes j
(useful for double-
star measurements, R otation: 232286 degrees
for example). Once
the line has been —Image Data:

specified the_ Arczeconds & Pikel

[Measure] dialog

appears, allowing Width |E| Height |E| Arc Arc Calculation... |
image scaling
parameters such Yertical Scale Angle: [0 degrees
arcseconds per
pixel to be Irnage |rversion: In.:.ne j
specified, which
adjust the displayed R
results. Note that in -
the case of wide K

field images, the
results have a little error since the celestial sphere is spherical, but the image is flat.

Dialog details:

[Arcseconds / Pixel]
Specifies the image scale vertically and horizontally in arc seconds.

[Arc Calculation]
Automatically calculates arc second per pixel based on lens focal length and model number
of CCD camera or pixel size:

[Focal length]
Specifies the imaging lens focal length.

[Pixel Size]
Specifies the pixel size for the CCD chip. Choose a camera’'s model number from [Select
from list] or input the number in microns if your camera is not listed.

[Vertical Scale Angle]
Specifies how much the image's vertical direction is rotated with respect to the direction of
the celestial north pole.

[Image Inversion]
Sets image's left/right inversion or up/down inversion.
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[2D Graph]

Creates an intensity profile graph along a line specified by dragging the mouse. This is useful when
examining the intensity range, noise or saturation across an image.

2D Graph [ 2a.ipg ] ]
F:255
G:255
B:255

R:0
G:0

E:D " v '
KT 2
Coordinates: Horizontal Magnification: E] jl 5

[340,343)-(556,358)

Setup... | Capture |

[Horizontal Magnification]
Use the horizontal magnification controls or directly type in a value to change the x-axis
scaling.

[Setup]
More options are available via the [Setup] dialog:

[Vertical Scale]
This allows the vertical axis scale to be selected from:

[Auto]
Automatically scales so that the entire range of pixel values can be
displayed.

[Adjust Within Levels]
Sets the lower and upper limits to match the shadow and highlight levels
selections.

[Fixed]
Sets the limits as specified manually. The "Luminosity/R" parameters are
used for a monochrome image, or the R channel of a color image. G and B
channels of a color image are set separately.

[Display Luminosity]
When it is on, the graph of a color image indicates only the luminosity value rather
than the separate R, G, and B channels.

[Capture]

This function captures the intensity profile graph to another new window. It is useful
for printing or saving for inclusion in other documents.
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[3D Graph]

The pixel intensity values within the dragged rectangular area are displayed in a 3D graph. It is
useful for studying an object's luminosity distribution or analyzing an image's saturation and noise.

3D Graph ]

1l [

Coardinates: Jﬂ Horizontal Magnifization: |1 : ' 4

[341, 290] - 532, 442] - » = Z
ﬂ Wertical Magnification: I j

Setup... | Lapture |

[Up/Down] buttons
These buttons change the 3D graph viewing angle (tips the z-axis towards or away from the
observer).

[Left/Right] buttons
It rotates 3D graph viewpoint around the z-axis of the graph.

[Horizontal Magnification]
Adjusts the xy-axis scaling of the graph.

[Vertical Magnification]
Adjusts the z-axis scaling of the graph.

[Setup]
Allows more options to be accessed in a separate dialog window:

[Vertical Scale]
Sets the vertical (z-axis scaling) according to one of the options:

[Auto]
Automatically scales so that the entire range of the data may be displayed.

[Adjust Within Levels]
Sets the lower and upper limits to match the shadow and highlight levels selections.

[Fixed]
Sets the limits as specified manually.
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[Pixel Value]
Each mesh area on the graph consists of multiple pixels. This option allows specification of
how the mesh value is calculated from the pixels encompassed by it:

[Average]
Uses average value of pixels.

[Maximum)]
Uses maximum value from pixels.

[Minimum)]
Uses minimum value from pixels.

[Capture]
Copies the graph to an image window where it can be annotated, printed, and saved to a file
just as any image file may be manipulated.

[Foreground Color] 5et Foreground Color |
= d col . th | d for [Text] Basic colors:
oreground color assigns the color used 1or | I extj,
[Line], [Rectangle], [Ellipse] etc. O O P

_ A |
T

[Background color]

Background color assigns the color to be used for

HENEENN
[Canvas Size], [Rotate], [Mosaic], or [Surface - . . . . . . -
Projection] when additional background pixels need to
be generated during the operation. This also affects the - - - - - I_ - D

default color used when a new window is opened.

Cuztom colors:

[
[T

Define Cugtam Colors > |

k. I Cancel | Help |
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Pull-down Menu Reference

File

New

Open

Close

The "New" function creates a new image file for active processing. The default format is FITS, but a
dialog window pops up so that the width and height of the new image may be adjusted, and the mode
(color or monochrome) may be set as desired.

The "Open" function creates a new window and reads a specified file into the window. A dialog will
pop up which allows browsing through files and directories. The file types supported include:

Format Extension/type Open Save Remarks

BMP .bmp Y Y

DIB .dib Y Y

Bitran .ccd, .drk, fit, .fdk Y N

FITS fit, .fts, .fits Color & B/W formats are supported, default is color

8-bit Unsigned Int
16-bit Signed Integer
16-bit Unsigned Integer
32-bit Signed Integer
32-bit Unsigned Int

< <=<=<=<=<<
<<zZz=<zZ=<<

32-bit Real
64-bit Real
JPEG Jpg, .ipeg Y Y
Mutoh .mtf, .bin Y Y
TIFF Aif, tiff
8-bit color Y Y
16-bit color Y Y
8-bit B/W Y Y
16-bit B/W Y Y
SBIG .st4, .st5, .st6, .st7, .st8, .st9, Y Y Save overwrites existing file

.stx, .237, .255, r, .9, .b

Hint: To open multiple files, click on the files to be opened while holding the CTRL key down. Or,
click on the files at the ends of a range of files to be opened while holding the SHIFT key down.

WARNING: In FITS, MUTOH, and SBIG formats, files without level information will be automatically
leveled.

The "Close" function closes the active image window. If the image has been modified, a dialog
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window pops up and allows changes to be saved if desired.

WARNING: Unless the image is saved in FITS format, there is a possibility for loss of precision due
to the limitations of the file format selected. Images which will be processed further should be saved
in FITS floating point (real) format.

The "Save" function allows an image in a window to be saved to disk without closing the window
down. A pop-up dialog may appear with data format options, depending on the file type of the
original image.

WARNING: Unless the image is saved in FITS format, there is a possibility for loss of precision due
to the limitations of the file format selected. Images which will be processed further should be saved
in FITS floating point (real) format.

Save As...

The "Save As.." function allows an image in a window to be saved to disk as a different file than
originally opened.

A pop-up dialog allows the file name and type to be specified. Supported file types include:

BMP (.bmp)

DIB (.dib)

Bitran (.ccd, .drk, .flt, .fdk)

FITS (.fit, .fts, .fits)

JPEG (.jpg, .jpeg)

Mutoh (.mtf, .bin)

TIFF (.tif, .tiff)

SBIG (.st4, .st5, .st6, .st7, .st8, .st9, .stx,
.237, .255, r, .9, .b)

After the name and type have been specified, a dialog specific to the file type chosen will pop up so
that additional parameters may be specified:

BMP/DIB:
Color: 8-bit (256 colors) or 24-bit color
FITS:
Data: Integer or Real
Bits: 8, 16, 32, or 64 bits
JPEG:
Quality: 1-10 (a lower number means higher compression and lower quality).
Progressive: On or off for progressive JPEG
TIFF:

Bits: 8 or 16
Byte Order: IBM PC or Macintosh
Compression: None, LZW, or Packbits

WARNING: Unless the image is saved in FITS format, there is a possibility for loss of precision due
to the limitations of the file format selected. Images which will be processed further should be saved
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in FITS floating point (real) format.

Revert

"Revert" discards the data in the active image window and re-reads the last saved data from the file.
A pop-up dialog appears, allowing the user to confirm the action before it actually is performed. This
function is useful when an operation has been performed on an image, but the result is not
satisfactory. Before the image is saved, the "Revert" function can restore the image to the state
prior to the current image processing session.

Import

TWAIN source...
This function allows the source for TWAIN imports to be specified.

Import TWAIN...

This function starts the TWAIN driver for the scanner device specified using the [TWAIN
source...] function.

PhOtOCD---_ _ _ Setup PhotoCD Import
This opens a browser dialog from which a
PhotoCD (.PCD) file may be specified. File Mame: test.pcd oK

The file is opened and presented in a

x]
new window. RBesalution: [ 16 BASE vI Cancel |

1416 BASE
1/4 BASE Help
BASE

Unsigned FITS...

This opens a browser dialog from which an unsigned FITS (.fts, .fit, or .fits) file may be
specified. The file is opened and presented in a new window.
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Raw...

This opens a Setup RAW Import
browser dialog

window from which
a raw (.raw) file may \widkh: Biuels & Integer © Real
be specified. After
specifying the file, a Height: |4BI:| Pingls | [ Evte Order.
dialog opens, BM T MAC Help

—Image Size: ————— ~DataFomatD)——— 0k

Cancel

qull

allow_lr_lg . — Mumber of Planes .

specification of the ~ Signed Numbers:

image format: & [BAN] © 3Calar)  ves & No
WARNING: If the - Header:  Number of Bits:

image specifications : I B

are not properly set, siee |7 e 18 (B €132 ( 164
the image file will

not be interpreted File Mame: DelzL 1 isu File Size: 3594  Buytes
correctly and the

image will be

distorted.

Image size: sets width and height in pixels

Number of planes: B/W or color

Header: specifies the number of bytes

Format: Integer or Real (floating point)

Byte Order: IBM PC or Macintosh

Signed Numbers: specifies signed or unsigned format
Bits: sets number of bits in each pixel

Print...

"Print..." brings up a dialog box indicating what printer is selected and its status. The number of
copies may be set here before starting the printing by clicking on the "OK" button.

Print |

— Printer — Copies

Stakus; Default printer; Ready :
MHurnber af Copies:

Type: ALPS MD-1:300
Lozation:  LPT1: B
Comment;

k. I Cancel |
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Preview

This brings up a preview window so
that the active image can be seen
scaled to the printer's paper. Printing
and paper settings are set in the "Print
Setup" and "Page Setup" functions.

The preview window allows zooming
in and out as well as proceeding to
printing or going back to the page
setup function.

Page 1

Stellalmage 3 User’s Guide

magE Za ipg

] sew. | zeomin || zoowow | @ [

|1562.240] R:34(34] G:32(32) B:25(35). RIGE:32.340000

Page Setup...

This function pops up a dialog window
showing the active image against the page
in a preview, based on the settings currently
selected. The page orientation may be
changed as well as the enlargement of the
image on the page.

42

PagoSep |

Frint Size:

Orientation; ——

tagnification:  Image Sizelcm)

IEEIEI % width 13.6 % Height 15.9
0K I

i+ Portrait

" Landscape

Cancel
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Print Setup...

This allows the printer to be selected, orientation, paper size, tray, etc. to be set. Click on
"Properties” to set advanced features specific to the printer selected.

Print 5etup |
— Printer

M arne: HP Lazerlet 4M Plus

Froperties |

Status: Ready

Type: HP Lazerlet 4k Flusz
Whhere: ST 2MEprinter
Cornment:

— Paper Orientation——————————

Sige:  |Letter81/2x11in =]

v 1= Pailrait
Source: I.-’-'-.utu:u Select j

i~ Landscape

] I Cancel
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Preferences... Preferences |
Several default behaviors of R :
Stellalmage may be controlled [ iuta Size Screer c I

" " ance
throu_gh the Pref_erences... ¥ duto Levels |
function. All settings take
effect the next time [T Process FITS Data From Bottom Help |
Stellalmage is restarted. A pop
uh) Wlndﬁwalllll appeif \rl]vh'f_ih W Mew File after RGE,ChY LRGEAWCMY Combining
allows the following behaviors
to be set: —Setup UMNDO Butfer

" Before Opening Dialog

¥ After Preview or before processing
— Temparary kMemaory:

Crrive Feserved EBlock Size

[c = [ =lme [=6 x|ke

M asirnuim IJzed Memony

= e Default

|54EI — ME IEEI I 4 |

Mew Settings will take effect after restarting Stellalmage.
Open File:

Auto Size Screen:
Yes/no - allows Stellalmage to automatically adjust the window size depending on
your system desktop size.

Auto Levels:
Yes/no - allows Stellalmage to automatically adjust levels when opening an image if
required.

Process FITS Data From Bottom:
Yes/no - sets the direction which Stellalmage interprets FITS data. If FITS images
are being opened flipped vertically, change this setting. Alternatively the image flip
function may be used to fix specific images.

New File after RGB, CMY, LRGB, WCMY Combining:
yes/no - selects whether or not a new image window is created each time a tri-color or quad-

color image is created by combining component images. Selecting "no" will place the result
in the active window.

Setup UNDO Buffer:
This sets the point at which the UNDO buffer is created:

Before Opening Dialog:
Selecting this causes the pop-up dialog to be slower but previewing is faster.

After Preview or before processing:
Selecting this makes the pop-up dialog faster but previewing slower
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Temporary Memory:

Drive:
Selects the letter of the drive to be used for temporary files during processing.
Reserved:
Sets the space reserved for Windows and other applications.
Block Size:
Sets the block size for allocating temporary memory.
Maximum:

Sets the maximum amount to be used by Stellaimage.

Used Memory:
Sets the maximum percentage of available space (excluding reserved space) that
Stellalmage may use.

Hints:

1. Decreasing the reserved memory and increasing the percentage of memory which
Stellalmage may use speeds Stellalmage up at the expense of other applications.

2. Setting the block size larger decreases the time required when Stellalmage must swap
data to disk, but when many small image files are processed at the same time, using a
larger block size may waste memory capacity.

Monitor Calibration...
Monitor Calibration |
The monitor calibration function is provided to
allow tuning of the matching between prints
and images displayed on the monitor. If your
system hardware and software provides this ,
function, all calibration should be done outside j ID__I
Stellalmage. Stellalmage's calibration can be =l
used to fine tune the matching. To enable or
disable Stellalmage's color correction, use the

Color Balance:

checkbox ("Calibrate Monitor") at the top left Fed j In =
corner of the calibration dialog box. =
L.. 1 1 .

To adjust the luminosity gamma, use the Blue  _] I':' j
"Gamma" slider control which controls the \ , \

midtone point (positive values lighten G 1 I_D =
midtones). The file CHART.BMP, provided e =l
on the Stellalmage CD-ROM can be used by & Shadows © Midtores € Highlights

setting the checkered pattern at upper right
(18% gray) to appear plain gray.

] I Cancel | Help |
The individual color balance should be set in
reference to a color print made on your
printer. The "Color Balance" sliders can be adjusted separately for shadows (dark areas), mid-tones,
and highlights (bright areas). Note that when adjusting color balance, the lighting used to view the
reference print affects the calibration. For best results, when performing calibration, view the
reference print under lighting which matches the lighting you will normally use to view your prints.
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(Files)
In this section of the "File" pull-down menu, the most recently accessed image files will be listed for
quick reloading. This list is preserved across Stellalmage editing sessions, making it easy to return
to files which require further processing.

Exit
This function ends the Stellalmage program. If any images in windows have been modified and not
saved, Stellalmage will ask whether or not the images should be saved before shutting down.

Undo
"Undo" reverses the last action applied to an image. Once the undo function is used, it changes to
"Re-do" to allow reversing the undo.

Copy
"Copy" copies a selection to the Windows clipboard. If no selection area has been designated, the
function is disabled.

Paste
"Paste" transfers a previously copied selection from the Windows clipboard into a new window. If
nothing is on the clipboard, this function is disabled.

Select All

This selects the entire area in an image for copying or other functions involving a selected area.

Cancel Selection

This function un-selects an area, removing the dotted selection box.
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Image

Dark Frame/Flat Field...

This subtracts a dark frame and/or Dark Frame / Flat Field [ 10-4.ipg | |
divides by a flat field to produce a ol B e e

corrected image, normally for CCD ' i :

images. This processing should Doark Frame Image:

always be done before any other -

processing except for level |1':"4-":'9 =] Seket. |
corrections.

The flat field image should first itself ~ &pply Flat Field:
be corrected by subtraction of the Flat Field Image:
dark frame. So the first step is to 2

select the flat field image and use |1D-4.ipg j Select... |
this function to subtract the flat field
image (check the "Subtract Dark

Frame" check box and uncheck the I
0k, C | Hel
"Apply Flat Field" check box). acel | tep |

Once the flat field image has been corrected, then the main image can be processed with this
function, automatically applying both the dark frame and flat field corrections.

To speed up repetitive processing of images, note that the last 5 correction files used of each type
are remembered by Stellalmage even when the program is shut down. To use new correction files
for processing, press the appropriate "Select..." button. This will open another pop up window

for browsing directories and selecting a new correction file.

NOTE: If a pixel value is negative after dark frame subtraction, Stellalmage sets the value to zero.
Other software (such as CCDOPS from SBIG) add an offset to the entire image to eliminate negative
values. Thus the results may be different even though the same raw files were used in the
processing.

Calculate...

Adds, subtracts, multiplies, or divides an image by a Calculate [ M27.tif | |

specified constant value. In the case of subtraction, if
a pixel value goes below zero, the "Truncate negative Yalue: |5':' oK I

values" option may be checked. In this case the

negative values will be set to zero. Operation Cancel |
Note that in some cases, the resulting pixel values will W' Truncats negative valuss Help |
cause the image to apparently disappear. In this
case, the image levels should be adjusted.

Subtract
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Image Size...
This allows the active image size (height Image Size [ M27.tif ] |
and width) to be adjusted. This can be done Displayed: ——
in pixel units or by percentage. The aspect BT = :
) . Wlidth: I 744 Pirelz
ratio can be chosen to be fixed (preserve the — C |
original aspect ratio), variable, or forced to Height [500 = 500 Pisels &l
match the SBIG ST-6. = =
Units: [Fivels =] ﬁl

Eatig: I Fired 7 I

Canvas Size...

This function allows the image canvas Canvas Size [ M27.4if | |

(background under the image) to be enlarged or Shawr Pusitior
trimmed. This does not affect the scale of the width: =l 244 Pl T '
image itself. If a smaller height or width is Sath: |8 =l IS

selected, image pixels will be removed, _ = :

reducing the total size (not scale) of the image. el — 200 ket

If a larger height or width is specified, a border

with the current background color will be added. Ok I Cancel Help

The position of the image relative to the added or deleted canvas is specified by clicking in one of
the nine cells in the "Position" selection area. For example if the new canvas size is larger than the
current image size in both height and width, and the upper left position cell is clicked, pixels of the
current background color will be added to the bottom and right side of the image.
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Soft Binning...

This allows software simulation of "binning", the Soft Binning [ 10-4.jpg | |
addition of adjacent pixels to create a lower resolution

image with increased value in each pixel. Normally
this is done at the CCD detector to increase the signal . ;I v |1__I

level, but one application would be to create a color - — =

image from a high resolution L and binned G and B
images. In this case the R image would be extracted
by binning the L down to the same resolution as the G
and B images and subtracting them to create a

synthetic R image. The 4 components may then be combined to produce an LRGB composite color
image.

Cancel

V¥ Adjust Levels

:

Help

When using the soft binning function, an automatic level adjustment option may be enabled.
Otherwise manual adjustment of levels may be necessary after the operation.

Flip Horizontal

This is a left/right mirror reflection transformation.

Flip Vertical

Rotate

This is a up/down mirror reflection transformation.

This function opens a secondary pull-down menu for four different rotation possibilities:

90 degrees CW
Rotate the image 90 degrees clockwise (CW).

90 degrees CCW
Rotate the image 90 degrees counterclockwise (CCW).

180 degrees
Rotate the image 180 degrees.

Arbitrary...

This allows the direction and arbitrary Rotate [ MZ27_tif ] |

rotation angle to be specified in degrees.

If the rotation results in blank canvas Blotation: IE] j Degress

being exposed, it will be filled in with the

current background color. Direction: ———————— Cancel |
’Vﬁ' i O COwW
Help |

[ Save Carvas Size

An additional option check box option is "Save Canvas Size." If this is not checked, the
canvas will be resized as required so that none of the original image is lost. If this option is
selected (checked), the original canvas size will be retained, and corners of the image may
be cut off.
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Note that rotation of the image degrades the image slightly, so repeatedly applying rotation
transformations is not recommended. If rotations must be used to line images up for
compositing, the rotations should be the last transformation applied before the compositing.

Scroll...
_ _ o _ Scroll |
This function will shift an image by the
specified number of pixels in the Direction Ok,
direction selected (left, right, up, down). & e ~ A ~ -
Pixels scrolled off an edge are scrolled e Down € Right Left Cancel |
onto the opposite edge, preserving the
original image dimensions. z
? J Maove: |U :|I Pirelz ﬂl
Color Mode

Convert a monochrome (grayscale) image into an RGB color image. When the active image is
already a color image, this function is not available on the pull-down menu.

Grayscale Mode

Convert a color image to a monochrome (grayscale) image. When the active image is already a
monochrome image, this function is not available on the pull-down menu.

Duplicate...

This function duplicates the active image in a new window. You will be prompted for a file name to
be used for the new window.
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Image Info...

This function opens a window displaying information about the active image. Depending on the
format of the active image, additional header information may be available via the header button.

Image Info [ 10-4.jpg | |
File Properties 1=
File MName 10-4.3pg
Folder D:i:yalideshow, apzh 5

File format JPEG Integer number — 24 bits
Creation time Z2001-10-23 Tuesday l6:43:28
UTpdate tCime 2001-10-23 Tuesday 16:41:45
Locess date 2001-12-17 Mondavy

File 358KE (366,943 hytes)

Image Properties
Image size 00 (w) = 1028 [(h) pixels b
Mode: Color

Level (R) HMinimum: 0 Maximaum: 255
Level (&) HMinimum: 0 Maximaum: 255

<
EITS Header...l

In the case of a FITS file, the header may be edited manually. However, incorrectly adding or
modifying header information may make it impossible to later load the file, so caution is advised.
FITS header information will be lost if the file is subsequently saved in a non-FITS format.

FITS Header [ Jup-rgb fts | ]|
FITS Header:
STMPLE.. = T I
BITFIX = -37 —
NaxIs = 3
MAXIZ1 = 30z
NaxIss = zlz
MaXIZ: = 3
EZEROD = 0. 0000004000
ESCALE = 1.000000e+000
COMMENT = m——mmmmmm e e e e | e e e e e e e e e o |
COMMENT PARAM ETERS FOR STELLAIMAGEZ
COMMENT = m——mmmmmm e e e e | e e e e e e e e e o
SI-TYIE = 'LGE ' / COLOR FORMAT IN OFDER R-G-E
2I-LMINl= 9.8500000e+002 / MINIMUM LEVEL FOR R-FPLANE ;|

wharning! 1. Editing and zaving incomect header data may make it impozzible to open the FITS file.

2. Header data will not be zaved in non-FITS formats.

it | elete | Hew | {IF]=; | Duﬂnl ] 4 I Cancel | Help |
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Combine/Split
Composite...

The "Composite" function allows a variety of operations to be performed on the active image in
combination with a second designated image. After some operations, highlights may appear
saturated, but no data has been actually lost due to the fact that Stellalmage utilizes floating point
format internally. After compositing, levels may be adjusted to achieve the proper appearance of the
image.

The reference point tool can be used to preset reference points on the images to be composited so
that registration of the images is done automatically. For planetary images, set the reference areas
to surround the entire planet image. If a reference point or area cannot be set in the case of a highly
magnified image of the moon or the solar corona, images can be registered using the automatic
image matching function as long as the images are not rotated with respect to each other.

For compositing functions, a dialog
window pops up with the following

Composite [ final.jpg ]

options: —
: . =

Window: | Cancel |
Allows you to designate the Method: HE’F‘ =ffroo —
second image window for a Help |
compositing function. Move: OO 3 I_D Eil_':' ¥ | Preview

Method: . Auto-level |
Specifies the compositing Batate: |0 j Degrees :EWET .
function to be applied: - Matching... |

v Adiustment [ Truncate negative value:
Sum and Average

Adds thg images and Saturation Lewvel: IEH:I il % Dark band width: II:I i’ Fizels
divides by 2 for a
resulting average
value. When using this function to combine a large number of images, use a power
of two so that the weight of each image is equal. For example, combine 4 images
by first combining raw #1 and raw #2 to create the average #1, and then combine
raw #3 and raw #4 to create average #2. Then combine average #1 and average #2
for the final result.

Add
Adds two images. Since Stellalmage uses a floating point representation internally,
there is no practical limit to the number of images which may be added, though level
adjustments may need to be made to the result.

Stack and Average
Adds two images together using a specified weighting percentage (parameter box to
the right of the method). This percentage refers to the relative weight of the image
specified by the "Window" parameter. 0% means the original image is unchanged,
100% means the window image replaces the original, and 50% is the same as "Sum
and Average". This is useful when combining a number of images which is not a
power of two.
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Subtract
Subtracts the window image from the original image. If the result goes negative you
can retain this negative value or force it to zero with the "Truncate to zero" checkbox
option at the bottom right of the dialog window.

Multiply
Multiplies the two images together.

Divide
Divides the original image by the window image.

Absolute Difference
Computes the absolute difference between images. This function is useful for
seeing differences such as an object which has moved between two images.

Bright
Takes the brighter value of the two images.

Dark
Takes the darker value of the two images.

NBR (Non-Blooming Rotational) composite
Combines two CCD images, ideally, one rotated by ~90 °, to remove the blooming
caused by saturation of the CCD sensor by bright objects.

For maximum effectiveness, reference points should first be placed on the two
images to be composited so they can be registered properly, or the images can be
manually registered using the manual controls in the dialog window (described
below).

The brightness of the two images used should be equal. If they are not already
equal in brightness, use the adjustment to the right of the “Method” parameter box.
This allows adjustment of the weighting (in %) of the first image to compensate for
the brightness difference.

Next the saturation level (% of maximum image luminosity) must be specified. This
is used to determine what portion of the image is considered to be part of the
blooming trail during the compositing process. A final optional parameter to enter is
the width of the dark band (0, 1, or 2 pixels) which often is adjacent to the blooming
trail.

Note that if blooming trails from the two source images overlap, some residual
saturated pixels will be left. These must be touched up manually to complete the
NBR composite processing.

This algorithm was jointly developed by Dr. Mototsugu Motoki, Dr. Kunihiko Okano,
and Mr. Masaaki Uto.
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Rotate:

Stellalmage 3 User’s Guide

Allows the window image to be moved in x and y for alignment of the images. Pixel offsets
may be directly typed in, or the cursor buttons may be clicked for single pixel stepping. To
step in 10 pixel increments, hold the SHIFT key down while clicking on the cursor buttons.
To step in 0.1 pixel increments, hold the CTRL key down while clicking on the cursor buttons.

Allows the window image to be rotated. The rotation angle in degrees may be typed in
directly or the up/down buttons may be used to step in 1 degree increments. Hold the SHIFT
key or CTRL key while clicking on the up/down buttons for stepping in 10 degree or 0.1
degree increments, respectively.

If reference points have been set, the first point specified will be used as the center of
rotation.

Adjustment:

This option allows Stellalmage to automatically adjust the level of the output based on the
levels of the images being used to create the composite.

Auto-level:

Automatically adjust the current preview levels. This is useful when the result of an
operation caused the levels to be affected enough to lose details in the preview image
window.

Matching...

This brings up another dialog window for the automatic image registration function. You may
specify a maximum offset which constrains the matching function and speeds up processing,
but the matching location must be within the constraint parameters or it will be unsuccessful.

Another option is to enable or disable sub-pixel movement. Enabling sub-pixel movement
makes finer alignment possible, but requires more processing time.

Hint: Automatic registration is useful for combining diffuse images such as close-ups of the
moon or solar corona, but it has a limitation that it doesn't support image rotation. If the
image has a border, this can interfere with the registration. In this case the image should be
cropped or manually registered.

Saturation Level

This specifies the saturation threshold in % of the maximum value in an image to be
composited with the NBR process (see description above). All pixels above this value are
considered to be pixels affected by blooming.

Dark Band Width

Specifies the width of the dark area which sometimes appears on the side of the blooming
trail. Acceptable values are 0, 1, or 2. Refer to the NBR description above for complete
details of use.
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Mosaic...
The Mosaic function stitches two images Mosaic [ L1.kF ] |
together to create a single larger image.
When this function is invoked, a dialog - %

i avoked, 2 d indow - oK
window will appear with the following = ' -
options: Composite: IEI'-.ferIap j Cancel |
Window: — Help |

Allows you to designate the second Mave: |4 ||:| v ||:|
image window. ¥ Preview

. : |_ ] +Shift: 10
Composite: Botate: |1 —jDegrees iy Masaic Size |

Move:

Rotate:

Allows the method of joining to be

specified: [T Display as Sum and Average Transparent E,:,h:,r___l

= A
Overlap: V¥ Adjust Levels

Places the image specified
in "Window" on top of the
first image, completely obscuring the first image.

Transparent Color:
Sets the designated color to be transparent so the lower image shows through in
these areas. Use the "Transparent Color" button to set the color to be used.

Light:
Selects the brighter of the two images in areas of overlap.

Dark:
Selects the darker of the two images in areas of overlap.

Allows the window image to be moved in x and y for alignment of the images. Pixel offsets
may be directly typed in, or the cursor buttons may be clicked for single pixel stepping. To
step in 10 pixel increments, hold the SHIFT key down while clicking on the cursor buttons.
To step in 0.1 pixel increments, hold the CTRL key down while clicking on the cursor buttons.

Allows the window image to be rotated. The rotation angle in degrees may be typed in
directly or the up/down buttons may be used to step in 1 degree increments. Hold the SHIFT
key or CTRL key while clicking on the up/down buttons for stepping in 10 degree or 0.1
degree increments, respectively.

Display as Sum and Average:

Display the preview as an average so that components of images can be seen.

Adjust Levels:

Displays the combined results after auto-leveling. This is most useful if the two images are
at different levels.

Mosaic Size:

Displays the actual composite image size in a preview.
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Transparent Color...:
This pops up a dialog window through which the transparent color can be selected either by
directly entering the values of the 3 color components, or by clicking on a part of the image
in the window view. If a reference point has been selected previously it is used to designate
the transparent color.

Combine RGB...

This combines 3 separate monochrome images [l |

into a single color image. The first dialog
window which opens (right) allows the output to
be directed to the active image window, or into

a new file. Cancel |
Tiitles IE-'I a-ragh.ftz

Next a dialog window opens so that the 3 Help |

monochrome component files may be specified. —

The position of each component may be
adjusted manually using the x-y move or rotation controls:

Combine RGB [ 2-1a.jpg ]

Red: Green Bl +5hift:10/Ckl:0.1
I 21ajpg j I 2-1ajpg j
by |4 v » K:ID P |4 y 4 ><:|':' bave: (4 v 3 K:ID
N ID_ il s IEI— ey IEI_
Fotate |0 jDegrees Fotate |0 jDegrees Fiotate |0 jDegrees
W Preview ITI Cancel | Help |

Move:
Allows the window image to be moved in x and y for alignment of the images. Pixel offsets
may be directly typed in, or the cursor buttons may be clicked for single pixel stepping. To
step in 10 pixel increments, hold the SHIFT key down while clicking on the cursor buttons.
To step in 0.1 pixel increments, hold the CTRL key down while clicking on the cursor buttons.
Rotate:

Allows the window image to be rotated. The rotation angle in degrees may be typed in
directly or the up/down buttons may be used to step in 1 degree increments. Hold the SHIFT
key or CTRL key while clicking on the up/down buttons for stepping in 10 degree or 0.1
degree increments, respectively.

For automatic matching, reference points should be specified in each of the components
prior to using the "Combine RGB" function.
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Combine CMY....
_ _ _ Combine CMY |
This combines 3 separate monochrome images
into a single color image. The first dialog window 0 etive Window Ok
which opens allows the output to be directed to ~ NewFlle.-’-'-.s """"" _
the active image window, or into a new file. = Cancel |
Tiitles IE-'I a-cr. fz
Help |

Next a dialog window opens so that the 3 monochrome component files may be specified. The
position of each component may be adjusted manually using the x-y move or rotation controls:

Combine CMY [ 2-1a.ipg ] |
S hift: 10ACkE0 1
— Cyarn: —Magenta;——————— - Tellow: == !
[212ipg =l || [21aipg [
- ><:|':I - K:ID
Move: |[45=F Mowe: |45 »
hd Y:IEI Y:IEI

Ratate IEI j Degrees Rotate IEI j Degrees

W Preview | ok, I Cancel | Help |

Move:
Allows the window image to be moved in x and y for alignment of the images. Pixel offsets
may be directly typed in, or the cursor buttons may be clicked for single pixel stepping. To
step in 10 pixel increments, hold the SHIFT key down while clicking on the cursor buttons.
To step in 0.1 pixel increments, hold the CTRL key down while clicking on the cursor buttons.
Rotate:

Allows the window image to be rotated. The rotation angle in degrees may be typed in
directly or the up/down buttons may be used to step in 1 degree increments. Hold the SHIFT
key or CTRL key while clicking on the up/down buttons for stepping in 10 degree or 0.1
degree increments, respectively.

For automatic matching, reference points should be specified in each of the components
prior to using the "Combine CMY" function.
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Combine LRGB AWCMY
Combine LRGB/WCMY...

) ) o E.
This combines a monochrome luminosity image

: L " Mew File &
(L or W) file and an RGB or CMY color file into a SEnE A Cancel

single color image. The dialog window which Title: |2-1 a-rgh. frz
opens allows the output to be directed to the .

S : : . Help
active image window, or into a new file.

diil,

Once the output Combine LRGB/WCMY [ 2-1a.jpg |
destination has been
specified, a second —L: —BGE: -
dialog window will open |2-1a e j
from which the position : . Cancel |
of the two files may be ——1 |0 = x:ln
adjusted manually using bove: |43 b |40 e Help |
the x-y move or rotation > v |0 d Y:IU —
controls: ¥ Preview
" . Fiotate: [0 _| Degrees Fiotate: |0 _| Degrees Aiust Leveks...
ove: _ I— — —l
Allows the [T Show as Sum and Average s | =l £oer Halistisize |
window image to =
be moved in x +Shift 10+ 0.1 ¥ Cut Dff Outside Levels Setup Blur... |
and y for
alignment of the
images. Pixel offsets may be directly typed in, or the cursor buttons may be clicked for
single pixel stepping. To step in 10 pixel increments, hold the SHIFT key down while clicking
on the cursor buttons. To step in 0.1 pixel increments, hold the CTRL key down while
clicking on the cursor buttons.
Rotate:

Allows the window image to be rotated. The rotation angle in degrees may be typed in
directly or the up/down buttons may be used to step in 1 degree increments. Hold the SHIFT
key or CTRL key while clicking on the up/down buttons for stepping in 10 degree or 0.1
degree increments, respectively.

In addition to the translation and rotation, the color image's scale may be adjusted using the
zoom control and [Adjust Size].

For automatic matching, reference points should be specified in each of the components
prior to using the "Combine LRGB/WCMY" function.

Since the component images need not be taken with the same optics, Stellalmage will use
the active image as the reference for the output image's scale. When combining LRGB
images, generally the color images are undersampled compared to the L image, so the L
image must be the active image.

The color image may also be blurred (and truncated outside the range specified with the
Levels command) using a Gaussian blur prior to combining. Use the "Setup Blur” function to

set the Gaussian blur radius in units of pixels. The output color image will be truncated
outside the levels range when the composite is produced.
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Adjustment of levels is via the "Adjust Levels" dialog window which pops up with thumbnails
of the L (grayscale) image and the RGB image. Using the images, adjust the L image levels
and curves so that the color level of the LRGB composite is close to the original RGB.

Hint: One application of the "Combine LRGB/WCMY" is to take a color image, convert a
copy to grayscale for image enhancements such as filtering. As a final step, the grayscale
image can be recombined with the color copy. This saves processing time by working only
on the grayscale luminance version, yet preserves the color balance of the original image. It
is also possible to reduce the size of the color version of the image during processing so that
processing time is saved.

Split RGB
Split RGE [ M27 &if ] |
A color image may be separated into R,G, and B

component monochrome files with this function. A E: Im
dialog window pops up to allow the output files to be

Q. I
specified. G: IME?_g.fts Canicel |

E]ME?_uns Help

Split CMY

This function splits a color image into C, M, and Y Split CMY [ 10-4.jpg ] |
component monochrome files. The conversion is
computed as follows:

C=(B+G)/2 M:|1 0-4_m.fts Cancel
M= (B+R)/2 .

Y= (G+R)/2 I11&{jﬂs Help

s

A dialog window pops up (as shown at right) to allow
the output files to be specified.
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Adjust
Levels... Levels [ 2a.jpg ] |

This function allows an image's tonal -1 306 K |
range to be set. Adjustments are made
only to the displayed image without Cancel |
affecting the original data, allowing any
number of adjustments to be made Help |
without degrading the image data.

¥ Preview
The range endpoints may be set by s il
dragging the light and dark triangle- I Wi Auto Levels |
shaped sliders below the displayed - - =l s - = :
histogram, or by typing a values into the ID =i |255 =i EER e |
"Minimum" and "Range" parameter entry I Range
boxes. These may also be incrementally , B

. L Channel:
adjusted by clicking on the up or down FEEE C R G E
arrows on the parameter entry boxes.
Alternatively the range controls may be
set to show the minimum and maximum
instead of the minimum and range. Set the "Range" checkbox for the appropriate mode.
If the range settings need to be set to a value outside the displayed histogram, click on the "Shrink
Range" button. To use the sliders to set a narrow range accurately, set the sliders to their
approximate desired positions, then click on "Widen Range" to zoom in on the range for
more accurate adjustment. Alternatively, type the values directly into the parameter entry boxes.
For color images, Adjustments may be made to the overall image by clicking on the "RGB" button.
Later fine adjustments may be made to individual color channels.
To use automatically determined range values, use the "Auto Levels" button. This function does an
automatic adjustment of the image range based on the settings entered in [Adjust][Auto Levels
Setup...] function.
Hint: The Tool Bar's [Pixel Data][Set Histogram Mark X] can be used to select several areas of the
image which will then be indicated in the histogram display for Levels adjustments. One application
of this is to set a mark in the background area and one on a bright object (e.g. star) in the image so
that the actual limits of the original image are indicated on the Levels histogram.
Thresholds

This function truncates the image data at the limits specified using the [Adjust][Levels] function.
This modifies the actual image pixel values used for this processing session. However, the original
file pixel values may still be retrieved using the [File][Revert] function until the original file is
overwritten with a [File][Save] function.

AstroArts Inc. © 2001

60



Stellalmage 3 User’s Guide

Apply Levels

This is a short-cut equivalent to using the [Adjust][Levels...][Auto Level] sequence. It applies the
automatic leveling thresholds specified in the [Adjust][Auto Levels Setup...] dialog.

Copy Levels

This function copies the level settings from the active image into the Auto Levels parameter set
where it may be used later for Auto Leveling other files. This function saves time on similar images
by allowing level adjustments made on the first file to be rapidly applied to the other images.

Auto Levels Setup...

This dialog allows criteria for automatic level settings  [itmmddaiia |

to be entered for subsequent use via the — .
[Adjust][Auto Level] and [Apply Levels] functions. bitirnu: :ll %

The "Minimum" and "Maximum" parameter boxes

set the positions of the minimum (shadow) value and | pagimum: [39.95 = = Cancel |
maximum (highlight) value by way of specifying

the percentage of the total image pixels below each Color Image; ———————— Help |
level threshold. For example, if the Minimum is set  adiust each RGE level

to 2% and the Maximum is set to 99%, the shadow [ER =L SvE Set
cutoff will be set to the point where 2% of an image's % Adjust Luminosity
pixels fall below the shadow cutoff, and 99% of the
image's pixels fall below the highlight cutoff. When
applied to an image, pixels below the shadow cutoff will be set to black, and pixels above
the highlight cutoff will be set to white.

Percentage values outside the range [0..100] may also be specified to broaden the range beyond the
actual dynamic range of the image.

For color images, you may select the option of having the level settings applied to the luminosity of
the image or to have the settings applied to each individual R, G, and B channel.

The [Set] button saves the entered parameters for subsequent Auto Level operations. Alternatively,
use the [OK] button to save the parameters and exit the dialog.
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Curves...
Curves [ M27.tif | =]
This function opens a dialog which allows very
flexible adjustment of the tone or gamma curve ok I
to be applied to the active image. The curve is
shown as a black line set against a gray /] Cancel |
histogram plot for the image data. For color
images the curve may be applied to the color Help |
channels together (select RGB button) or to
each color channel selectively (select R, G, or / ¥ Preview
B button). a
The general shape of the curve defaults to a 4 el
linear function, but several common curves / -
may be selected using the "Pattern" selector Ay
which provides the following choices: ~ Lhannel
W REE C R TG CR

Linear

Square Root Paltern:

Log Increaze Contrazt j Reszet

Increase Contrast Linear

Decrease Contrast - Equare Fioot

(n]m

ncrease Contrast

Once the basic curve shape has been selected,
Decrease Contrazt

it may also be modified using the
left/right/up/down "Adjust" buttons or by clicking
along the curve to add an adjustment handle which may be dragged to produce the desired curve
shape. Multiple handles may be added to give virtually unlimited flexibility in adjusting the image
curve function. Note that the extreme ends of the curves already have handles which may be
dragged for adjustment. To remove an individual handle, right click on the handle.

Brightness/Contrast...

Brightness/Contrast [ 2a.jpg ] |
The Brightness/Contrast function opens a simple : . =
dialog which provides sliders for adjusting the i e IE = |LI

brightness and contrast between -100 and 100.

e ; ; : Cancel |
The initial setting of zero in each control is the

neutral position (original image setting). For fine Hel |
adjustment, numerical values may be typed Contrask: ID = =cF
directly into the respective parameter entry B =

boxes, or the up/down arrow buttons may be
used for fine control of the settings.

L~

! ¥ Freview

L_-
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Digital Development...

Digital Development Processing (DDP) applies a special algorithm to linear electronically captured
images (such as from CCD cameras) to give them a more "natural” photographic look. This is done
by converting the linear data to the nonlinear 'S'-shaped response curve which mimics the look of
traditional film that undergoes chemical developing. Essentially, for a monochrome image,

this compresses the dynamic range in the shadow and highlight ends and applies some unsharp
masking to the highlight region. The basic underlying equation for DDP is:

Y=k * X/ ({X}+a) + b

where,
Y is the output image
X is the input image
{X} is a blurred version of the input image
a is a parameter which sets the knee of the
nonlinear curve (highlight end)
b is the parameter which sets the level of the

"toe" of the curve (shadow end), preventing the
output from going to zero (pure black)

k is a scaling parameter used to control the maximum
value of the output image

To control the DDP processing, you are required to set the parameters a, b, and the degree of edge
enhancement. The output scaling parameter k is automatically controlled by Stellalmage.

To begin processing an image, first, using the [Adjust][Levels] function, set the minimum and
maximum levels, taking care that the image has maximum detail in the shadow and midrange
regions. Do not be concerned if the highlight areas become saturated. It will be automatically
adjusted in the DDP processing.

Next start the DDP function. The DDP

_ ! _ _ Digital Development [ 10-4.jpg | |
dialog will open with the histogram of the

image displayed, starting at the minimum I 510

value. The minimum value is used to
derive the 'b' parameter, while the Cancel |
Help |

maximum value is used to derive the 'a’
parameter. If the preview of the image
does not look good at this point, the

highlight parameter may be adjusted by ¥ Preview
dragging the triangle under the histogram -

or by directly typing a value into the = LColor Enhancement
Highlight parameter box. Fine adjustments = Highlight: B I

may also be made by clicking on the =0 r‘ r‘ r‘
up/down arrow buttons next to the Edge: .| G e el s
Highlight” parameter box. |— IEI e ra e
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In addition to adjusting the Highlight parameter, the "Edge" parameter should be adjusted to control
the degree of edge enhancement applied in the highlight regions. This control may range from zero
(no edge enhancement) to 2 (maximum edge enhancement). Inspect the image carefully to insure
that the edge enhancement is not overdone. Stars with black rings around them may be visible
when excessive edge enhancement has been used.

When processing color images with DDP, a typical effect is that color saturation in the highlight
areas is reduced, giving an impression of washed out colors. This effect can be reduced by using
the Color Enhancement controls which are enabled when a color image is the active image.

By default, DDP is applied to each color component independently, though with the same a, b, and
edge enhancement parameters. To control the color emphasis, when the DDP is applied to each
channel, the blur mask {X} may be computed from a different channel. For example, the 'R’ channel
processing may be best using a blurred version of the 'B' channel. In this case, press the 'b’ button in
the 'R' row. Each color channel may be controlled separately in this manner. The 's' button specifies
the use of the blurred average of all channels. Experimentation is recommended to get a good 'feel’
for these controls and to decide what is the 'best' color for a particular image.

False Color...

This function maps the intensity of an
image to a set of colors, thus enhancing
the visibility of subtle intensity level
differences. Using the triangular sliders
under the histogram displayed in the
dialog, the input intensity range for the
mapping function may be specified.
Use the Minimum parameter entry box

Falze Color [ 10-4.jpg ] |
1]

255 oK

Cancel

dis

Help

and/or up/down arrows for fine control ¥ Preview
of the lower value, and the Maximum " -
parameter entry box and/or up/down Wi M it

arrows for the upper value. To set the = : — — —

controls beyond the edge of the IE = s — _

displayed histogram use the Shrink . Repeat cycles SHIEETINETEE |
Range button, or to zoom in for finer — = — ;

control, use the Widen Range button. | Rainbow set #1 ¥ | |1 — Shrink range |

The selection of colors is made using
the Palette selection box which gives the following choices:

Rainbow Set #1 (violet to red)

Rainbow Set #2 (same as Rainbow Set #1, including black on the shadow end and white on
the highlight end)

Blue-White (blue to white, with black used for out-of-range data
Blackbody (blackbody colors - black/red/yellow/white
To apply false colors to images with very subtle tone changes, use the Repeat Cycles control to

increase the number of times the colors are used within the specified range. This will create a
repeating striped pattern across an area where the intensity is gradually changing.
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Compress Grayscale...

This function will compress the number of intensity
levels in an image as specified in the Grayscale
parameter entry box (up/down arrows may also be
used).

v Ereview

Hint: This function may be used to create contour
maps with the following procedure:

Compress Grayscale [ Jup-rgb.fts ] |

=
— [arayzcale

Cancel |
Help |

Apply a mean blur function -- [Filter][Mean Blur], Enhance:2, Area:Large.

Compress grayscale -- [Adjust][Compress Grayscale...], Grayscale:12 or 16, for example.

Define edges -- [Filter][Enhance Edges]
Adjust levels for clarity -- [Adjust][Levels]

PonE

Color Balance...

This allows individually controlling the brightness
for each of the color channels. The range for each
parameter is [-100..100]. A setting of zero leaves
the color channel unchanged.

65

Color Balance [ 2a.ijpg ]

]|

RBed: IE ill

! Y ! Cancel |
_

Green: IEI j &l

' 5 ' ¥ Ereview
_

Blue: I':' j

1 !\. 1
_
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Lab Color...

Invert

This function allows adjustment of an image's
colors in the Lab color space. Adjustments may be
done within the range [0..2] for each color using
the slider or parameter value entry box or up/down
arrows on the side of the value entry box. A value
of '1' means the original image is not altered.
Adjustment of colors using the Lab controls is often
easier because white objects (e.g. stars) are not
affected.

Lab Color [ 10-4_jpg ]

Stellalmage 3 User’s Guide

Ok

Cancel

Help

diif

¥ Freview

Bed:
' N
_
Greemn: I-I +I_|
1 !\. 1
|
Blue: I-I ﬂ
1 !\. 1
_
T ellow: I'I jl
1 !\. 1
_

This function inverts the active image (each color channel is handled independently for a color
image). The Minimum/Maximum range values set in the [Adjust][Levels] function defines the

image inversion range.
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Filter

Mean Blur...

laj X
The mean blur function low pass filters an Mean Blur [ 2-1a.ipg | |
image. A pop-up dialog allows fine control of _ =] -
the filter parameters: ELlnEE IE] =
: Cancel |
Enhance: s
Controls the strength of the filtering aiea. ™ |
function. A zero value means no & Smal  Medium ¢ Large =°F
blurring, and using the slider allows ¥ | Preview
setting the strength up to a value of 2. =

Directly typing a value in allows you to
select higher values.

Area:

Allows selection of the kernel size. "Small" corresponds to 5 pixels, "Medium" corresponds
to 9 pixels, and "Large" corresponds to a 21 pixel kernel.

Blur Non-Edge Areas...

. . . . . Blur Mon-ed 10-4 *
This blurring function applies the same function ur Non-edge areas | ipg | |
as the mean blur but this acts only on non-edge _ =]
areas (i.e. not on areas where pixel values are Al IE] =
rapidly changing). A common use of this : Cancel |
function is to reduce noise in the background
. - Area;

areas of an image. The filter parameters are Hel |
controlled with a pop-up dialog: & Smal  Medium ¢ Large ==F

- ,
Enhance: W Breview

Controls the strength of the filtering

function. A zero value means no
blurring, and using the slider allows setting the strength up to a value of 2. Directly typing a
value in allows you to select higher values.

Area:

Allows selection of the kernel size. "Small" corresponds to 5 pixels, "Medium" corresponds
to 9 pixels, and "Large" corresponds to a 21 pixel kernel.
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Median Blur...

The median blur computes the value of a pixel bkl SR
by taking the median of nearby pixel values. A
pop-up dialog window allows control of the filter:

Ok

el
-
o
I H

Area: Canicel

0
i)
2
o
3
=
o
=8
=
E!
3
—
o
']
[a1]

Allows selection of the kernel size.

"Small" corresponds to 5 pixels, Help |
"Medium" corresponds to 9 pixels, and :
"Large" corresponds to a 21 pixel M Breview
kernel.

Gaussian Blur...

The Gaussian blur applies a Gaussian profile Gaussian Blur [ Vig fts | |
kernel to the active image window. A pop-up : =
dialog window allows control of the filter: Badius: L |_|
Radius: 3 _ Coreel |
Use the slider or edit the value directly
to control the radius of the filter kernel &l
(in pixels). ¥ Ereview

Background Smoothing...

This applies a low pass filter to sections of Background 5moothing [ 10-4_jpg ]

an image which are below a specified
Cancel |
Help
v Ereview

threshold. Parameters are specified via a
b Eirurn: IE j
Enhancement:

pop-up dialog:
I_;I
Sets the blurring strength via the Enhancement I— . —
slider or by direct entry. A zero
value here means no effect. Use a higher value to increase the blurring filter strength.

Maximum:
Allows the threshold for the filter to
be set by either using the slider
under the histogram shown or by
directly typing the value into the
parameter box.

Hint: The Pixel Data Tool can be use to mark the value of the background level so that when the

background smoothing parameter is being set, the background level will be visible in the displayed
histogram.
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Sharpen...
The Sharpen function applies a high-pass Sharpen [ 10-4.jpg | |
filtering function to the active image. A pop-up
dialog allows fine control of the filter Erhance: IE = 0K I
parameters: - ' —
= Cancel |
Enhance: Arear
Controls the strength of the filtering = Help |
function. A zero value means no & Small  Medium T Large —
sharpening, and using the slider allows | Feie
setting the strength up to a value of 2. =
Directly typing a value in allows you to
select higher values.
Area:

Allows selection of the kernel size. "Small" corresponds to 5 pixels, "Medium" corresponds
to 9 pixels, and "Large" corresponds to a 21 pixel kernel.

Enhance Edges...

The "Enhance Edges" function applies a high- Enhance Edges [ 10-4.jpg ] |

pass filtering function to the active image, but is
limited to regions where the pixel values Walue: IE j ok,
change rapidly (i.e. edges). A pop-up dialog I
allows fine control of the filter parameters: | Cancel

Area:
Value: |7

dils

. Help
Controls the strength of the filtering & Small © Medium " Laige
function. A zero value means no
sharpening, and using the slider allows
setting the strength up to a value of 2.
Directly typing a value in allows you to select higher values.

¥ Freview

Area:
Allows selection of the kernel size. "Small" corresponds to 5 pixels, "Medium" corresponds
to 9 pixels, and "Large" corresponds to a 21 pixel kernel.
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Unsharp Mask...
Unsharp Mazk [ Hew3_fts ]

]
This high pass filter enhances fine details in an -
image. A pop-up dialog allows fine control of the Enhance: IE :|I OF. I
filter parameters: | Camcel |
Enhance: Airea:
Controls the strength of the filtering O S| e L sels |
function. A zero value means no _
sharpening, and using the slider allows V' Preview
setting the strength up to a value of 2. Walue: II:I :||
Directly typing a value in allows you to )
select higher values. 4
Area:
Allows selection of the kernel size. "Small" corresponds to 5 pixels, "Medium" corresponds
to 9 pixels, and "Large" corresponds to a 21 pixel kernel.
Value:
Allows the selection of a threshold value above which unsharp masking will be applied. By
adjusting this value, sharpening an object is possible without sharpening the background
noise. A number larger than 100 may be entered by directly typing the value. The
maximum value possible with the slider control is 100.
Sharpen Stars... Sharpen Stars [ Vig_fts ] |

This is a nonlinear sharpening function which is

: : & = 0K,
applied only to bright point sources (stars). This = 225 of Star . =]

filter, which makes star images smaller and —1 Eeree]
i
sharper, was co-developed by Dr. Kunihiko 4'

Okano and AstroArts, Inc. A pop-up dialog fuea Help |
allows fine control of the filter parameters: —

i Small © Medium . Large

. ¥ Breview
Size of Star:
Controls the enhancement applied. A W alue: |1 j %
smaller value increases the r
enhancement (decreases the sizes of <
stars). ¥ Leave Star Core
Area:

Allows selection of the kernel size. "Small" corresponds to 5 pixels, "Medium" corresponds
to 9 pixels, and "Large" corresponds to a 21 pixel kernel.

Value:
Controls the strength of the sharpening effect. Adjustment of this control allows stars to be
sharpened without affecting diffuse objects such as nebulae.
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A closeup view of the effect of the star sharpening algorithm is illustrated below using a small “Area”
parameter (5-pixel kernel) and “Size of Star” parameter of 0.2.

Sharpen Stars [ ¥ig.ftz ] | For each application of the kernel, the intensity
values of the sampled pixels are sorted and the

Size of Star: Im :I| 60% intensity value calculated by interpolation.

This value is used as the 1.0 reference position

| Cancel | for the star size parameter. In this case, a user
selection of a star size parameter of 0.2 results in

|7Erea: Help | an output value of 1517 for the pixel centered on

& Small © Medium O Large the kernel position.

¥ Ereview
. For best results, this filter should be used on
I1 ek oversampled images.

"W alue:

1
=

¥ Leave Star Core

The sampled
Selection of a "small" area setting pixels are
implicitly uses a 5-pixel kernel. now sorted.

5889
1812 NIIIN
5727[@.1373 —p BEOOOO

20;7\\2773

Using the setting
of 0.2 for the star

The pixel at the size, a value of
centglrxof the 1517 is calculated.

kernel is replaced
by the calculated

1517 value. 50, |
An interpolated intensity l‘—o"—l

1517
137

w

of 60% is calculated and 0'[% 2]1'0
used as the 1.0 value for BEEOO

the star size parameter.
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Remove Hot/Cool Pixels

This function removes hot or cool pixels which typically Lilailiaiatielletic Y IR Ty |

are found in CCD images. Each pixel is compared with

the median value of the surrounding 5x5 array of pixels. Walue: I j 4
1

If the comparison pixel differs significantly from the

median, it is replaced by the median value. Control of ! Cancel |
this function is via a pop-up menu: _
Bisel————— Help |
Value: IF Conl
Controls the threshold at which pixels are | Hot ¥ Preview
considered hot or cool compared to the

surrounding pixels. Careful setting of this value
will allow noise to be removed without affecting
real image features.

Cool:
Checking this box enables removal of cool pixels.

Hot:
Checking this box enables removal of hot pixels.
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Deconvolution Filters
Wiener...

This function applies the Wiener restoration filter. Using a minimum square method, degrading
effects of atmospheric turbulence can be partially reversed. The following parameters are available
via a pop-up menu:

PSF Radius: Wiener [ M42_st8 | ]|
Specify the target radius for the point spread

function (PSF). Prior to using this function, PSF Radius: ID_EE k. |

select multiple stars using the [PSF] tool button

and the [Deconvolution Filters][PSF Gamma: .00 Cancel |

Measurement] to use Stellalmage to determine
the radius. [T Auto Levels

Gamma:
Controls a parameter associated with the signal-to-noise ratio of the image. Typically
appropriate values are between 0.001 and 0.01. Larger values cause loss of image details
(high frequency content), while 0 enhances noise as well as image details.

Auto Levels:
Checking this option allows Stellalmage to automatically adjust the levels after processing.
Without this enabled, the image levels may be altered significantly as a result of processing.

Hint: After processing if manual level adjustments are made, the processing cannot be
reversed with the UNDO function, so the Auto Levels function should be used in this case.
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Maximum Entropy...

The maximum entropy deconvolution function Maximum Entropy [ 10-4.jpg | |
attempts to reconstruct images blurred by
atmospheric seeing. This procedure is best used PSF B adius: ak I
on linear data such as images from CCD cameras. - '
The following parameters are available via a pop- Noise: ID_1 Cancel |
up menu: -

b airnum jterations: |2|:I Help |
PSF Radius: —

Specify the target radius for the point ¥ Auto Levels

spread function (PSF). Prior to using this
function, select multiple stars using the
[PSF] tool button and the [Deconvolution Filters][PSF Measurement] to use Stellalmage
to determine the radius.

Noise:
Use this to designate the noise spreading function. The default value is 0.1, and a value
between 0 and 20 is recommended. Larger values reduce high frequency noise, but
sharpness is sacrificed and the effectiveness of the deconvolution is reduced.

Maximum Iterations:
Allows a limit to the number of iterations to be specified if the function does not converge
properly. This number must be determined empirically. Using too many iterations increases
noise.

Auto Levels:
Checking this option allows Stellalmage to automatically adjust the levels after processing.
Without this enabled, the image levels may be altered significantly as a result of processing.
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Lucy-Richardson...

The Lucy-Richardson function attempts to Lucy-Richardson [ 10-4.ipg ]
reconstruct images blurred by atmospheric

seeing. This procedure is best used on linear PSF Radius:

data such as images from CCD cameras. The
following parameters are available via a pop- M airnur [berations: |2':' Eeies]
up menu:
— CCD Camera: Help |
PSF Radius: &40 Caonversion Gain; I'I
Specify the target radius for the point
spread function (PSF). Prior to using Fieadout Noise: IEU
this function, select multiple stars
using the [PSF] tool button and the Select CCD Camera... |
[Deconvolution Filters][PSF

Measurement] to use Stellalmage to

determine the radius. M futo Levels

Maximum Iterations:
Allows a limit to the number of iterations to be specified if the function does not converge
properly. This number must be determined empirically. Using too many iterations increases
noise.

CCD Camera:
A/D Conversion Gain:
Specify the ADU value based on each camera manufacturer's specifications, or use
the following values:

Camera A/D Conversion Gain
Mutoh CV-04 1.30
Mutoh CV-04 (2x2) 5.19
Mutoh CV-04 (3x3) 5.19
Mutoh CV-04L) 0.69
Mutoh CV-04L (2x2) 2.75
Mutoh CV-04L (3x3) 5.19
Mutoh CV-16 1.30
Mutoh CV-16 (2x2) 5.19
Mutoh CV-16 (3x3) 5.19
Mutoh CV-16L 0.69
Mutoh CV-16L (2x2) 2.75
Mutoh CV-16L (3x3) 5.19
Bitran BT-01 0.95
Bitran BT-10 0.69
Bitran BT-11 0.69
Bitran BT-12 1.30
Bitran BT-20/20B 5.34
Bitran BT-21/21B 5.34
SBIG ST-4 15.0
SBIG ST-237 4.0
SBIG ST-5C 2.0
SBIG ST-6B 6.7
SBIG ST-7 2.3
SBIG ST-8 2.3

Readout Noise:
Designate the readout noise based on each camera manufacturer's specification.
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Select CCD Camera...:
Allows selection from the list of supported cameras:

Mutoh CV-04 Bitran BT-12 (2x2)
Mutoh CV-04 (2x2) Bitran BT-12 (3x3)
Mutoh CV-04 (3x3) Bitran BT-20/20B
Mutoh CV-04L Bitran BT-21/21B
Mutoh CV-04L (2x2) Bitran BJ-30L
Mutoh CV-04L (3x3) Bitran BJ-30L (2x2)
Mutoh CV-16 Bitran BJ-30C (High Res)
Mutoh CV-16 (2x2) Bitran BJ-30C (Normal)
Mutoh CV-16 (3x3) Bitran BJ-30C (Gray)
Mutoh CV-16L Bitran BJ-31L
Mutoh CV-16L (2x2) Bitran BJ-31L (2x2)
Mutoh CV-16L (3x3) Bitran BJ-31C (High Res)
Bitran BT-01 Bitran BJ-31C (Normal)
Bitran BT-10/10L Bitran BJ-31C (Gray)
Bitran BT-10/10L (2x2) Bitran BJ-32L
Bitran BT-10C Bitran BJ-32L (2x2)
Bitran BT-11/11L Bitran BJ-32C (High Res)
Bitran BT-11/11L (2x2) Bitran BJ-32C (Normal)
Bitran BT-11/11L (3x3) Bitran BJ-32C (Gray)
Bitran BT-11C SBIG ST-4
Bitran BT-12 SBIG ST-237

Auto Levels:

Checking this option allows Stellalmage to automatically adjust the levels after
processing. Without this enabled, the image levels may be altered significantly as a

result of processing.

Note: If the Lucy-Richardson processing is performed on a multiple image composite, adjust

the ADU and readout noise as follows:

Adding N images:
ADU= same as for single image
Readout noise = sqgrt(N) x (single image readout noise)

Add and average N images:

ADU= N x (single image ADU value)
Readout noise = (single image readout noise) x sqrt(N)
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SBIG ST-237 (2X2)
SBIG ST-237 (3X3)
SBIG ST-5/5C

SBIG ST-5/5C (2X2)
SBIG ST-6/6A/6B
SBIG ST-7

SBIG ST-7 (2X2)
SBIG ST-7 (3X3)
SBIG ST-8

SBIG ST-8 (2X2)
SBIG ST-8 (3X3)
Meade Pictor 208
Meade Pictor 208 (2x2)
Meade Pictor 216
Meade Pictor 216 (2x2)
Meade Pictor 416
Meade Pictor 416 (2x2)
Meade Pictor 1616
Meade Pictor 1616 (2x2)
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PSF Measurement...

This function calculates the mean and median PSF Measurement
values of the point spread function (PSF) radius of
stars designated using the PSF tool. If the mean

and median values are far apart, select other stars ™
and recalculate the PSF measurements. PSF Mediar: I : 2et |

Once the values are acceptable, click a [Set] PSF Mean: ID'EEE Sel |

buttons to store one as a starting point for the
Wiener, Maximum Entropy, and the Lucy-
Richardson functions.

Selected 4

Note that Stellalmage uses stars to determine the PSF since they are point sources degraded by
atmospheric processes which approximate a gaussian distribution.
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Batch Process
Combine...

The Batch Combine (composite) function allows several images in open Stellalmage windows to be
stacked in one operation. By default all open windows will be combined, but the Remove or Add
buttons can be used individually on any image window which has its name highlighted by selection
with the mouse.

Registration of the images before stacking can be turned on or off. If used, the registration can be
done using reference points previously specified on each image, by automatically matching the
calculated image centroids, or automatic object matching (correlation). The maximum offset for the
search area for the object matching may be specified in pixels. Sub-pixel offsets may be enabled for
more precision, but more calculation time is required. Note that registration prior to stacking consists
only of x-y translations.

The composite method used may be selected via one of three choices:

Add
Sum and average
Median

The output may also be specified to be directed to a new window or the currently active window.

Dark Frame / Flat Field 1...

This function allows multiple images to be processed by dark frame subtraction and flat fielding.
Each file to be processed must be selected along with its own dark frame image and flat field image,
and with an output file specified.

Dark Frame / Flat Field 2...

This function allows multiple images to be processed by dark frame subtraction and flat fielding. The
same dark frame image and flat field images are applied to each of the input files specified.
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Tools
Blink Comparator...

The blink comparator allows two images to be [T ERT I AR
alternately viewed so that objects which

change position or appearance can be easily window: EXEERTHRERRRG— I—_[ Start |
found.

I:I::use
The active image window is used as one of Move: * i I I -

the images. A pop-up dialog allows selection Help |
of a second window (the second image must Fiotate: I _IDEE"EES +5hift: 10 —
have already been loaded into Stellalmage). L L=

The second image may be translated in x or y , i I—EDD i
and rotated using the controls in the dialog. Biink. Interval. = Millseands
The blink interval can also be specified in

increments as fine as 1 ms.

v

Surface Projection...
The surface projection function is used to map an image of a spheroidal object (planets, the sun, or

the moon) onto a flat surface. When the surface projection function is initially selected, a dialog
appears so that the output window/file name may be specified along with the desired size.

Suace Projction [Jup-gbeme] |
Cancel |
Help |

¥ Freview

After the output parameters have been
specified, a second dialog appears which
allows you to define the limits of the edge
of the object to be mapped. A red
circular overlay with handles at the
center, top, bottom, right, and left sides
appears. Use the center handle to
position the overlay over the center of
the object, and the right or left handles to
rotate the overlay to the same orientation
as the object in the image. Using either
the top or bottom handle allows you to
set the radius of the object. Alternatively,
these parameters may be set by typing
the values directly into the parameter

entry boxes. - I Center Latitude: I _I

Center:

If the obje_ct is flattened by_r_apid rotation, il I I Flattening I—_IJuputer[El 07) =

the flattening may be specified as a
parameter. Jupiter's flattening value Fotate: [251 = Fadius 284 = il
(0.07) may be directly selected as an B = B —~l e
option for convenience.

.
w

A grid may also be turned on for the output window.
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Object Edge...

Enhances the outline of an object. This is particularly
useful for an application such as creating an intensity
contour map of an object such as a comet. To create a
contour map, the image should be reduced to just a few
grayscale levels. Blurring may also be necessary to
avoid generating contours around noise spikes.

Three outline patterns are available for selection. Select
the one that best shows the desired contour lines.

Vignetting Correction...

This function compensates for an uneven

Stellalmage 3 User’s Guide

Obiect Edge [ M27.tf | ]|

|

1 2 3

Cancel |

Help |

v Ereview

background response typically caused by lens Vignetting Correction [ ¥ig_ftz ]

vignetting. A radially symmetrical correction is
assumed, but the center point of the correction
and degree of correction with radial distance
may be controlled by the use of the handles
shown on the two thumbnail shots.

In the upper thumbnail, the centerpoint handle
allows the centerpoint of the vignetting to be
specified if it is not at the center of the frame of
the active image.

]9

Cancel

dis

Help

V| Breview

The centerpoint handle of the lower thumbnail
allows the vignetting background level to be
specified. The horizontal or vertical profile line
for the intensity profile is shown as a reference.
Selection of the horizontal or vertical profile is
via the two buttons provided in the pop-up
window. Generally, the profile should be
chosen to lie in the direction of the long axis of
the frame.

The right or left handles on the lower thumbnail

Graph
i~ Haorizontal

allows control of the rate of vignetting to be

compensated. Use the intensity profile plot as a guide as to the degree of vignetting correction to
apply. With the preview checkbox enabled, the results may be seen in real time before committing

the correction to be applied to the image.
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Window
Cascade
This function arranges the Stellalmage windows in an orderly, overlapping cascade so that the name
of each window is visible.
Tile

This function arranges Stellalmage windows from the top to the bottom of the work area.

Arrange Icons

Arrange the minimized Stellalmage windows at the bottom of the work area.

Tool Bar

Status

This function opens a sub-menu which allows you to turn on or turn off the display of the following
tool bar groups:

File

Edit
Image
Combine
Curves
Filter
Levels

A check box appears next to the group which has been selected for display.
Tip: Tool bars maybe moved by dragging them around with the mouse. If the Stellalmage
workspace is reduced in size, then some toolbars may disappear from view. To retrieve them,

restart Stellalmage while holding the SHIFT key. This restores default settings which puts the
toolbars at their original positions.

This controls whether or not status information is displayed at the bottom of the Stellalmage
application window.

Coordinates, image levels, and current adjusted level of the image point under the mouse are
displayed in the form:

[160,84] 3603 (131)

where the first pair of numbers is the [x,y] location of the mouse, 3603 is the pixel value, and the
adjusted 8-bit level is 131. Color images have additional information for each of the RGB color
planes.
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Full Screen

This function expands the current image to occupy the entire screen. Pressing [Ctrl-F] will restore
the screen to its previous state.

Zoom 33%
Reduce the current image to 1/3 size (3 pixels per screen pixel in each axis).
Zoom 50%
Reduce the current image to 1/2 size (2 pixels per screen pixel in each axis).
Zoom 100%
Set the current image to display 1:1 (1 screen pixel for each image pixel)
Zoom 200%
Set the current image to display 2:1 (2 screen pixels in each direction for each image pixel)
Zoom 300%

Set the current image to display 3:1 (3 screen pixels in each direction for each image pixel)

Search
Open the help window so that help topics may be browsed or information may be found by keyword.
About...

This opens a window which displays Stellalmage program version and copyright information.
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Appendix A. Image Processing Examples

All image files used in the examples presented in this section are provided along with Stellalmage 3 for
familiarization purposes.
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A.1 Vignetting Correction Example

Above, left is the raw, vignetted image. At above,
right is the result after vignetting removal using
Stellalmage 3. The dialog window settings used are
shown at right

Help
Sample file name: vig. fts
¥ Preview

Graph:

= Harizontal

F
il
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Unsharp Mask Filtering Example

Processing parameters used:

Enhance: 2
Area: Large
Value : 0

Notes: The unsharp mask filter
enhances fine details but the Enhance
parameter may have to be adjusted
downwards on noisier images.
Selection of a small or medium value
will enhance smaller details in the
image.

File: noon-gl.tif

Stellalmage 3 User’s Guide
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A.3  Wiener Filtering Example

Processing parameters used:

PSF Radius: 4.7
Gamma: 0.01
Auto Levels: On

Notes: There is no single set of parameters which can be
applied to all images. However, as a starting point one can
set the gamma to 0.01 and vary the PSF value. If a star is
visible in the image, the star can be used as the PSF
reference.

File:jup-rgb.fts
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A.4  Star Sharpening Filter Example

Star Sharpenad

Processing parameters used:

Size of star: 0.7
Area: small

Value: 20%

Leave star core: On

Notes: Star sizes are adjusted by changing the Size of star parameter and the Area parameter. Choosing a larger
Area value has more effect on making the star smaller. How far one can adjust these parameters is subjective
and depends on the effect on non-stellar parts of the image.

File: m27.ti f
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Digital Development Processing (DDP) Example
Processing procedure:

First adjust levels to bring out the thin nebulosity as much as possible (background is brought to a gray
level):

Minimum: 286
Maximum: 1942

. Before
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Next apply the DDP function:

Highlight: 1177
Edge: 0.01

Notes: DDP is used to convert wide dynamic range linear CCD images to nonlinear "photographic” images.
Note that M42 becomes "softer" and more "photographic” in image quality in the final step. Adjust the levels
in the final image to suit your preferences.

If too large a value for the Edge parameter is used, black rings will appear around each star (especially
visible in the nebulosity). If this happens, adjust the Edge parameter interactively until the black rings are not
visible. For globular clusters, the Edge parameter can be set larger.

AstroArts Inc. © 2001



Stellalmage 3 User’s Guide

A.6 Non-Blooming Rotational (NBR) Compositing Example

CCD Image #1

CCD Image #2
(rotated CCD camera)

NBR composite result

Parameters used:
Saturation: 95%
Dark band width: 1 pixel

Image processing example provided by Dr. Mototsugu Motoki.
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Notices

The software and the manuals are copyrighted and all rights are reserved by AstroArts Inc. No part of the help
manual, the software, or any of the accompanying materials may be copied, reproduced, or translated in any form or
medium without the prior written consent of AstroArts Inc.

THE ENCLOSED SOFTWARE, AND ANY OF THE ACCOMPANYING MATERIALS ARE PROVIDED "AS IS".
ASTROARTS INC. MAKES NO WARRANTIES WHATSOEVER. ACCORDINGLY, THE ENTIRE RISK AS TO THE
USE, RESULTS AND PERFORMANCE OF THE SOFTWARE. MEDIA AND DOCUMENTATION IS ASSUMED BY
YOU. ASTROARTS INC. DOES NOT WARRANT, GUARANTEE OR MAKE ANY REPRESENTATION
REGARDING THE USE OF THE RESULTS OR THE USE OF THE SOFTWARE, MEDIA OR DOCUMENT IN
TERMS OF ITS CORRECTNESS, ACCURACY, RELIABILITY, CURRENTNESS, OR OTHERWISE.

H#H#
# TRADEMARKS AND COPYRIGHTS

Copyright 1999 AstroArts Inc.

JPEG Module
This software is based in part of the works of the Independent JPEG Group.

TIFF Module
Copyright (c) 1998-1995 Sam Leffler
Copyright (c) 1991-1995 Silicon Graphics, Inc.

Windows is a registered trademark of MICROSOFT CORPORATION (U.S.A))
Pentium is a registered trademark of Intel Corporation (U.S.A.)
Generally, the names of companies or products are registered trademarks.

All rights reserved and protected by international copyright law(s). No part of this product may be reproduced or
utilized in any form or by any means without permission in writing from the publisher AstroArts Inc.

#t

# Publisher

AstroArts Inc.

1F Kitamura Build.

3-9-5 NishiShinjuku
Shinjuku, Tokyo 160-0023
JAPAN.
http://www.astroarts.com/
stimg@astroarts.com

#t

# World-wide Distributor
Hutech Corporation.

23505 Crenshaw Blvd. #225
Torrance, CA, USA 90505
http://www.hutech.com/
ishikawa@hutech.com
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