DSLR One Shot Color CEDPeprocessing &asic Enhancement

DSLR One Shot Color CQlyht,Dark,Flat,Flat Dark, and Bid3reprocessing

The Image Set Operations | Auto Image Set Processin@matble main ImagesPlus meraiused to process a set @w
images or light frames of an objedthe purpose of preprocessing of a set of light frames is to reduce noise, remove hot
and problem pixelsand remove vignetting and dust spots to creatsingleobject lightframe that is ready to enhance.
Preprocesing of a set of light raw object images consists of the following $tepsler. DSLR datased in this example
provided by Geof Lewis ofifnley, UK

A ==
n CombineFilesSigAvg2.00.fit - RGB @ 20% il

B >

=

L

|

"

o

|

L]/

| .

14 Rew. Bayer Conversion, Intermediate OufputFile Type Ster Shope and Size Grade

=+ € 16BITIFF  ( 16bItFITS @ Lossless 16-61tFITS Mex Allowed Eccenticity [

o - B o

ﬂ?‘ C 324itFloatFITS Same As Input (Not DSLR Raw) Uss Best Parcerage ofSet o A
[ DSLR Rew Conversion Perameters P —

& Converted File Prefix  [CVT_

|

1] Devk Calibration Perameters

=

= [ DSLR Automatic Master Dark Frame Matching Combinstion Methods

—_— . ‘& ( o

= ; Adeptive HighlLow Pl Redudtion € Average  ( MinMexExcluded Average

W Automatic DSLR, OSC CCD, CCD Image Set Processing - a8 [¥ With Dark Subtract [~ Without Dark Subtract  Median = Minimurm " Maximum

R @ Nomal " Aggressive  ( VeryAggressive ama G ¢ SigmaC 3
Process | Light Frames | Dark Frames | Flat Frames | FiatDark Frames | Bias Frames | @ Sigma Clipped Average (" Sigma Clipped Median

Image SetProcess Type Bayer Conversion Output File Color Type Standard Deviation Clip Factor:  {2.00 =]

@ RGB

[T Mono (" BayerNoWB (" B: B: R:
@ DSLR (" 0SCCCD (" Mono.CCD kit

(" Green [
ji @ BayerAtCapture WB Color At Capture WB
Frame Type ~Red ( Blue Prefix [BINT_

[Canon 7D.60,50.M.1-DX 60D...Rebel 600D..100.060.0% v | _ Light Frame Processing Parameters Combined File Name ( No Extension )

Extra Filters
Bloom, High. Low Pixel Reduction

Process CombineFilesSigAvg2 00

Light Frame Output Directory:

Select | [CAImagesiAlign testGeof\ [None -
53 of 53 [~ Noise. Hot Pixel, and Background Reducion Cancel Save
Combine Light Frames - Completed Normalize Al Light Frames In The Set To
Sigma Clip Average 53 Images Image St Meximum @ Imege SetAverage
Fiter | Resize | Crop ‘ Normaiize | Grade Align TSR € Image Set Minimum Specliy Target Values
FioList | Delote | Bink | AignPianet | Combie | Average Background Level  Average Std. Deviation
—_— = [ 000

Perform After Calibration and Color Conversion [~ Minimize Hard Drive Use
m v Normalize > [~ Grade > [V Align-> [ Combine )

Display Combination Process } ‘ Done |

Figure 1Recommend parameters for processing a set of DSLR light frames with dadqdlatas frames. At the top of
the Process tab in the Image Set Process TypesaieatDSLR, Bayer At Capture WB, &rane Typeto match the
camera After light, dark, flat, flat dark, and bias frames are selected on their tabs press the LightF@raessing
Parameters button on the Process tab to display the processingpeters window shown on the right.

Frame SelectioRirst select DSLRorOSCEGD (1 KS OF YSNI { &hds TypeoRtheiPkoGess@db ¥ S NI Q
Auto Image Set Processing. Ns&tect the light, dark, flat, flat dark, and bias frames on the tabs of Auto Image Set
Processing. Raw DSLR formats like Canon CR2, Nikon NEF, Sony ARW, Olympus ORF, and Pentax PEF are preferre
for light, dark,flat, flat dark, andbias images sue they contain unprocessed 12 to 14 bit image data compared to 8 bit
compressed with data loss JPEG forrifatou are using a one shot color CCD then select thelGaklit FITBayer

format images that download from the camera as you are taking the isiage

Dark frames have the same exposure time and ISO as the light frames but the optics are covered so that no light reacr
the camera sensoBias frames are dark frames with the same ISO as light frames but use the shortest eapostare



possible. Flat frames are taken using a uniform source of illumination such as the daytime sky with low ISO and fast
exposure timeso that the bell shaped histogram is approximately centered in the middle of the grayscale range. Flat
dark frames ge the same ISO and exposure time as the flat frames but the optics are covdigiit san@reach the

sensor Flat dark frames are used only if the exprstime of the flat frames exceeds a few seconds which should not be
necessary if you are using the sky or other bright uniform light source.

Raw DSLR ConversRaw DSLIyht, flat, dark, and biaBiles are first converted to lossless 16 bit FITS formaé Bayer
At Capture WB (white balance) option is usedthe Process tabo that rawDSLRiles are convertedo Bayer color
array formatsince it is bestd calibrate Bayer color data before each light frames is converted to clblsingle
calibration framesare selected on the Dark, Flat, Flat Dark and Bias Frames tabs then the frames ae nseder
calibration frames.

If you are using a one shot color CB&yerAt Captue WB is automatically set and raw conversion to Bayer format is not
necessary since the camera captsieed save Bayer format FITS files.

Build Master Calibration Framifsnultiple dark, flat, flat dark, or bias frames are selected on the Dark Fraraés, Fl

Frames, Flat Dark Frames, or Bias Frames tabs of Auto Image Set Processing then master dark, flat, flat dark and bias
images are created by combinittge multiple frames using the combination method specifiedeath tablf only a

single dark, flat, fit dark, or bias is selected then it is used as the master calibration fleonbest result at least 10

raw dark, 10 raw flat, and 10 raw bias frames should be used to create master dark, flat, and bias frames.

Calibrate Light Frames Using Master Calibration Frarghtframes arealibrated using the master dark, flatat dark,

and bias framesAuto DSLR Dark Frame Matching is used with DSLRs or other cameras with no temperature regulation
This option matches the master dark to each light frame to minimize noise. The Adaptive High/Low Pixel Reduction use
the master dark as a guide problem high and low pixels so that they can be removed. Both of these options are
applied to the Bayer format data before conversion to color so that noise and problem pixels are fixed before they are
made large by color conveosi. Both of the options are available on the Ligintame Auto Process Parameters window.

Figure 2 below shows the result of auto processing the same set of DSLR light, flat, bias, dark, and flat dark image witt
of the same normalize, align, and combine parameberswithout Auto DSLR DafkrameMatching andAdaptive

High/Low Pixel Reduction | With Dark Subtraktote the horizontal streakoise compared to Figa 1 where both
calibrationoptionsare used.

Convert Calibrated Bayer Format Light Framéolor Image€onversion of the calibrated light frames to color is
performed automatically after calibration using the Bayer tgpecified by the Frame Type on the Process lfajou
see poor color or a screen pattern in the processed images then the wrong Bayés sglected in the Frame Type list.

Apply Extra Filters to Color Light Frarifdextra Filters is checked at the bottom of the Process tab of Auto Image Set
processing then extra noise reduction filters specified on the Light FramesProcesfarameteis window are applied

to each light frame. Extraoise reductiorfilters are generally not required if good calibration frames and excluded min
max average or sigma clip asge with standard deviation factor ~= Zafe used.

Normalize Color Light Fram#dNormalizes checked at the bottom of the Process tab thiba average brightness of all
the light frames is calculatethen the brightness of eaclight frame is set to the averag&ormalizedight frames
respond better tostatistical combination methods like excluded min max averagesagrdaclip averagevhich areused
as the final step of preprocessing.

Grade Normalized Color Light FrarifeGrade is checked at the bottom of the process tab then the grade option
selected on the Light Framfuto Proces®arameterswindow is used to grade theormalizedlight frames. Auto grade
by star size and shapse the default option and is recommernicthe light frames are to be graded before align and
combine.

Blink Files can be used an alternativéo automatic gradingAuto image set processj is stopped after normalize by
not checking the Grade, Align, and Combine boxes at the bottom of the Process tabtherBéink Files button on the



Process tab to examine and exclude any bad frames. Press the Aligati®Rb Blink Files to align the remaining
normalized light frames using Auto Star.

Align Framedf Align is checked at the bottom of the Process tab thiam matching is used automatically to align the
light frames.

CombineéAligned LighfFramedo a Single Imag&xcluded min max averagetie default combination methodnd is
recommendbecauseof its high and low pixel rejecticat each pixel of the combination image. Sigma clip average can
be tuned to reject more or less high and low pixels by adjusting the standard deviation faicéarch pixel of the
combination image amaller standard deviation factor will reject more high and low piftels the average of the
corresponding light frame pixellt is important to either dither or have a small amount of shift from poiaalignment
while capturing the light frames sodhhigh, low, and problem pixels are in different locations of the light fraoey
canbe rejected bexcluded min max average or sigma clip average.
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Figure 2The same light, flat, darks, and bfeames processed with the sanm@rmalize align, and combine optionsut
without Auto DSLR Dark Matching and Adaptive High/Low Pixel Redpigtigh DarkSubtract checked Note the
horizontal streaknoise compared to Figa 1 where bothcalibrationoptionsare used.



Basic Enhancement
Step 1)Initial Brightness Imease or Stretch
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First the brealkpoint and background weight sliders $fretch | Ogital Development are adjusted to the left to brighten the image. | leave the
backgraind brighter at this point so that there is no clipping.
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After breakpoint and background weight are adjusted as shown above select thBowthr X*n pre stretch scale option at the top Bigital
Development then move the exponent solider towards thghtito dark the background and shape the histogram so that there is no clipping



Step 2)Background Color Balance

Check the neutralize background box@alor | Color Balance then left click at the center of thp edge of the image to set the background level
and remove the red bias.

Step 3)Band Suppression

The horizontal bands can now be seen so use the Feature Mask tool to reduce and remove bright stars from the image dinel crat@atsing
split starimage.



