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ntroduction

on everything from
are, and working at the
rocessing

onot I m to have a
t hhe ocorrectod techn

rocessing involves a lot of trial and

Re mber t hat t her eds a
way to skin a cat



1froduction

)cessing effort is spent
lons In our equipment

" hereds only



maging Goals

of leeway Iin how the final image

he | I nebo
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Background

Ing film in 1992

0 get a system that was
tography and that

med reliably

f my time has been spent using long
gth systems (~2800mm)

ted to CCD in 2003



VIy Equipment

A&M Ri tchey Chr
J0GTO mount


http://www.feraphotography.com/Rig.html

Equipment

es used over the years:

ASA Newtoni an Ast
nedkeffadtoss

Stéll@rvue Re
f/ 8 Wil | i m Optics Refr
50 f/ 9 Parall ax Ritchey
f/ 4.5 Newtoni an

onC-11




Iy Observatory

observatory located at 2300 feet
lerra Foothills

g IS mediocred a good nightis2-2 . 6 0
lot of variability from shot to shot



¥¥fe Trade



gquipment

eqgul pment actu
lity comes cost.



are much mor e ¢

rforms RCHs.
olo o0 Dual-focal-length Corrected Dall -

‘£ Vixen o Very low cost corrected Cassegrainthat,
with some modifications, produces excellent
Images.



e-field Telescopes

wtonian Astrographs



ounts

important than the telescope.
redible, but expensive.

an EASILY carry the weight of
ntation.
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>dmeras

ntation



Acquisition Software



‘ocessing Software



mage Acquisition



Telescope

INngs need to all work properly
the chances for things to go

the easier it i1s to



At the Telescope

Ics of good collimation and good

placing a heat source (e.g. your
ter or you) under your line of sight

Run a floor fan
E Run your telescope fans while shooting



Telescope
Intype scopes, use an offaxis

curely
)pe to avoid drag






aking the Images

e duration sub-exposures for
filters

n and take as many as you

| sub-exposures are 1530 minutes each

| have t 1 mmbinhea]| | s ho
0 ISe bin 2x2

= Always dither your sub -exposures!
E Need to take darks, flats and biases



Focusing

tronic focuser

d focusing program such as
free!



FocusVlax

ou get a good characterization
alled a V-Curve

good V-Curve runs to
our system

Max will show you a table of the statistics
red for each run

the ones that deviate from the rest



al Focusing
of the image that has some faint

Ighest brightness and
FWHM valu t also for when the
t stars appear the tightest




" Guiding

L v4 to control the camera

exposure of at least a few
ndsto e eeing effects

he Autoguider Calculatoron CCDWar e ¢
Ite to determine min and max move

gs
guide chip 2x2 or even 3x3 if the guide
star Is faint

e Lower the aggressiveness if seeing is bad




utomation



utopilot Demo



mage FProcessing



ate light frames
om Iif necessary

. ple binned color frames if necessary
Align lig ht frames

- Normalize, Data Reject and Combine light
HEINES




Basic Processing Flow

aconvolve luminance
ons ofdeconvolved and non-

e Tweak DDP parameters and save scaled 1ébit
~version



ocessing Flow

e in Photoshop
If necessary
cessary
_evels and C _
d close luminance




rocessing Flow

In Photoshop

If necessary
cessary
h color noise |
evels and Curves
lor file




|l umi nance | mage (
blending mode of luminance layer to

|l nosi tyo

Begin tweaking!



Mmage Frocessing



Calibration

Combine Settings

sigma reject Mean

an as the co
hod

sigma multiplier: 2

iterations limit 1

K] (o]




Calibration

Combine Settings

sigma reject Mean

sigma multiplier: 2

iterations limit 1

o)




Calibration

Dark

Combine Settings

sigma reject Mean

sigma multiplier: 2

iterations limit 1




hoose the RMS
tion to adjust for
or temperature
riations

ration

Calibration Settings =1 [IENES
Dark Subtraction
C:\Users‘\bob*Documents'mages \Cument\Ngcd63 1M Calibration* . Dare #Master binTx1 -20C 1200 seconds FIT

adaptation { time scaled

Flat Field
C:\Users'bob\Documentshimages R THCOS \Calibration\Flat asterluminance FIT

[ Subtract Bias/Pedestal from Flat

Bias/Pedestal
CiUsers‘\bob \Documents'images Cument \Ngc4631Calibration'Bias iaster binlx1.FIT

se pedestal or average bias 100

Apply to all Apply to this



Resizing

ur binned color images using
Interpolation

=4, Resize ||| |

Magnify > 000

U

Mew dimensions
width (pixels) 40028

height (pixels) 2672

Interpolation
v
preserve flux



lignment

end the CCDlInspector plug-in
d align all your light frames

1ages only o
loses data

each alignment



Alignment
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Alignment
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B yant Ougley
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Alignment

Registration

Appl yo 1 a o

FE U ¢ 2T €
Nei ghbor o

Will keep stars the
sharpest and allow
he combine

algorithm to clean
things up

Baze Image
Luminance33Z2E_NGC4631_00006_cal FIT




age and registerthem perfectly



sombining Subframes



Normalization

Normalize ->Control ->Both
nd a background area
on-saturated highlight



ata Rejection

Sigma Reject or Poisson

erally had bett
number of images

0 p2% mage %O
tackshows you all the rejected pixels

an manually reject areas that are not
up by the algorithm



ombination

or Sum

t he S/ N 1 s th
U choose






DDP

s a oliveo DDP t
anges instantly

age looking the way you
drop the blac Int by 30 -50 points to
lipping the blacks

as a -bitSlkeFdolr Rhdtashof 6







econvolution

up stars and sharpen detalill,
les

Positive Constraint and

30-50 iteratio

rpen detall, perform a second, stronger
Ith more Iterations

concan ocurdledo your



;onvolution
good S/N, to sharpen a galaxy
lons of Maximum Entropy

I detail, but you can also

um Entropy will destroy your stars!



econvolution

sion of your image (Strong, Mild
lved) as a 32bit FIT

pply to allo
n to stretch ea rsion identically

ach as a scaled 1bit TIFF

use the best of each version once we
Photoshop




sOMbining Color — G2V Balance

the G2V balance for your
amera combination

do this for you

utopilot4 c
atically!
do It manually, cent
Ky

e http://www.kellysky.net/artdraf7.htm for
a small catalog of G2V stars



2V Balance

It equal length images of the
each filter, making sure not
(0]

e measuring
sure the

iIn Maxim /DL to
ol ntensityo

e the values for each filter



52V Balance

value into the Green and take

YOoOou have you

1/(BIG) = G/B



Extinction Factor

you need to create accurate
ction Factor, based on the
2 of yo
rmine the avera
color

the Extinction Factor multipliers available
earlier web page or in The Handbook for
Advanced Image Processing

e Multiply your G2V weights by the appropriate
factors

e altitude of the target for



pbining Color

Green and Blue images In

e, type in your corrected
a small piece of the background so

ckcan balance it
reasing the saturation slider to 1.15 or



Combining Color

with Luminance, again making
black point to avoid clipping

that you can apply a light deconvolution
Red, Green and Blue files before

Ing to help match the RGB star sizes to
uminance






Mmage Frocessing



efore You Begin

OUR MONITOR!!

cbeth Eye One

opular choice

Ice that measures the

es a hardware
of your monitor

you set brightness and contrast to
rdized values

Creates an ICC profile that corrects the color



seneral Suggestions

hand with anything you do
blacks at all costs
e‘ls for most tonal

pbackground should be 20-30, i.e. dark gray,
ack

non-destructive edits whenever possible
e Use Adjustment Layers and CAB Layers

‘£ This allows you to undo changes and also
apply them to parts of the image after the fact




01oshop Tools and Adjustments



yedropper
amples of a portion of your

verage pixel sample
special cases call for a point source

hift-Click to place a sample point on your
e (value displays in Info palette)

rl-Click when the Curves dialog is open
to place points on the curve




Adobe Photoshop
Fle Edt Imogn Layer Select Filter

Sanghe 5o by 3 Aver s

@ T « & VGBI 1035




Paintbrush

l'-‘-nduhe Photoshop
File Edit Image Layer Select Fiker View ‘Window Help

||- ‘ Brush: - | Modea: |Mo -rru:l Opacity: | 10035 |+ | | Flawe: _,"/ﬂ\ |

Master Diameter I 12 px

Hardress:



- Clone Stamp Tool

I Adobe Photoshop

File Edit Image Layer Select Filker Yiew ‘Window Help

|| ‘ Bruzh: Mode: r-.J:::r-r|'|.3| - I Cpacity 1 n | Flow: }6‘
MMaster Diarneter IF '.Ej

Hardress:



stamp Tool

0ose the sample point
rnd hold to opai

ative to where you are



'rlaa; Brush (Band-aid) Tool

e Stamp Tool, it is also used to
lons by painting a sampled
on of the 2 to another spot

atches the texture, lighting, transparency
shading

' e same technique of Alt-clicking to
ample and then painting on the area to be

repaired

Set Mode to ORepl acebo




odge Tool

ortions of the image

th very low (5%)

dnoidionesdmearrud t
faint background galaxies



Burn Tool

portions of the image

dows o from t
n/emphasize dust lanes

O midionds6 t o try to rec
t areas 0 sometimes works on bright

HIl regions in galaxies (NGC 604 in M33 for

- example)



oponge Tool
e ordesaturate portions of the

e |S to desaturate spots
_ oovercooked
sing effects |



Levels

Levels only to raise the black

ways remember to leave some space below
left end of the histogram to avoid clipping
lacks




Curves

r most powerful tonal adjustment

Channel: | RGE

v Preview



Hue/Saturation

justing the saturation of an image,

[ Colorize
_1.? _f _f IF I:'r'E!'|I|'iE!'|I|'|II'



Viatch Color

Match Color
Destination Image
Target: LRGE.ps =
[T Ignare & Cancel

Image Options ———————————————————————————— ¥ Ereview

Lurninance

| n i m i Z i n g CO I O r Calor Intensity

Fade

p Iy i n C re aS e th e |_ Meutralize
O I O r I n t Irnage Statistics

Selection in Source to Calculate Colors

S I I d e r [T Use Selection in Target to Calculate Adjustrmert
Source: I MHone I
[Layers | Layver 1
Load Statistics. ..

Save Statistics, .,




ective Color

Color to make subjective color
naking reds more magenta,

ome kinds of color



Selective Color

S an example of ad
ore of a gal axyé
koo mi- o =

Colors: Yelows
D oK

Cyan: _ ' Cancel

Magenta: ! Load...

Save...

Yellow:
Preview

Black:

Method: ) Relative @ Absolute




oelective Color

use Selective Color to lighten or darken a
|l ar col or by subtrac

=

Colors: Blues
Il 8]

Ll _ - ' Cancel

Magenta: [ ' Load...

Save...

Yellow:
Preview

Black:

Method: () Relative @ Absolute




oshadow/Highlight

Shadow/Highlight

ith faint nebulosity
0 good for toning

n very bright
axy cores

[ Adpsstments
Colar Carrection:

Midtone Contrast:

HaCka:0.0l % White Oip: |0.01 %

SaveAsDefauts

v Show More Optiors




A1 1 Adjustments

your adjustments using layers
our edits non-destructive, i.e.



r Example



Adjustment Layers

nt Layers whenever Photoshop

m@— solid Color...
Gradient...

H &+ a 1007% | * Pattern...

Levels...

Curves...

Color Balance...
Erightness/Contrast...
Hue/5aturation...
Selective Color...

Channel Mixer...

Gradient Map...

Photo Filter...

Invert
Threshold...

Posterize...



AB Layers

lons cannot be done with

ents, Tools

ate a B (oContai ns

hese edits
-Shift N E

creates a new layer that is a blend of all
layers below it




>elections
|l mes you donoOot wa

0 make changesto a
of your ima

hop gives you many ways to pick what
t to work on




asso Tool

selection tool is the free-form
curved line around what
feather your selection so that

1ents will blend better

ge selections (e.g. a whole galaxy), set
er to 50-100 pixels



Viagic Wand
cting things like the sky

he Eyedropper tool to 3x3

on the background
elect pixels similar to what you clicked

want to add to the selection, Shift -Click

If you want to remove areas from the selection,
Alt -Click



lor Range

Range in the Select menu
e selections based on the

Ize to point source

ZZIness as needed
and click on specific pixels
Ick to add to the selection



Layer Masks

ply adjustments to specific
e with complete control

IShop is a grayscale
that is associated with each layer in the

means that part of the layer is visible,
black means it is invisible

Shades of gray allow some of the layer to show



ayer Masks

lection Tool (e.g. Lasso), then
ent Layer, Photoshop will
selection into a Layer

that have Masks display a thumbnail
f the mask on the Layer palette



Layer Masks

| Layers *, Channels Paths

Luminosity - Orpaciby: | 100% |k

Jlock: [ &+ @ Fill: | 1000 | *

Luminance

Color +43







_ayer Masks

r Masks are themselves grayscale
manlpulate them with

, Yyou can op
(which hides the layer) with a white

ush to make the corresponding part of

er visible
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dients

ned color image and it



Gradients

linator to the rescue!
written by Russ Croman

tial tool In rsenal



radiént XTerminator

r sample to 3x3
iIc Wand tool

olerance to '
on the sky background

lick on areas that the Wand missed to get
hole sky

selection gets too close to your target, use
the Lasso Tool to deselect the area you want
(hold the Alt button while using the tool)




afadient XTerminator

Xterminator filter

color Scaled.TIFF @ 25

10 b

ot ¢ )

& : > . . .
By PO > - 4
At R e .
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Detal Aggressiveness

Fine High
Medum 9 Medum

o Coarse

| Balarce b






color Noise

olluted with color




Color Noise

Profile | Filter |No'se Brush IActions ]Annomions Ilmageinfo ]

Luminance
Strength
Smoothness

Contrast

USM amount

USM radius



sleaning up Artifacts

ugh the entire image
nk

ober Stamp) at high
(Band -Aid)






Color Reflections

one (Rubber Stamp) Tool
olor and opacity to 100%
g color onto the halo

are, but it will be easier
1€ out because Its color now blends with
Irrounding area



c,gle eflections



