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Mars 09/21/05 @ 07:45 UT
CM: 325.72 Dia: 16.56” Ph: 91%, Stability 3-6/10 from Alpharetta, GA
C14@F/36, Sony Monochrome ICX098BL based CCD camera, Filters:
IR(700-980nm), RED(612-670nm), GREEN(488-574nm), BLUE(392-508nm)
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Lowell Observatory, 1971-1973

- .
- . .

1971 1973 1973

CHANGES IN MARTIAN ALBEDO FEATURES
AND THE EFFECT OF A DUST STORM IN 1973
ARE SHOWN WITH COLOR RESTORED IMAGES.

DIFFERING COLORS OF MARTIAN STORM CLOUDS

OCT. 16,1973-0900 UT
4th STORM DAY-145 hrs. AST at0’
red green blue uv
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Mars 10/14/05 @ 08:57UT
CM: 133.97 Dia: 19.34” Ph: 97%, Stability 3-6/10 from Alpharetta, GA
C14@F/36, Sony Monochrome ICX098BL based CCD camera, Filters:
IR(700-980nm), RED(612-670nm), GREEN(488-574nm), BLUE(392-508nm)

Larry Owens planetographer@comcast net




How is it Possible?
How Is It done?’

Valles Marineris Dust Storm

~

\\

06:46UT CM: 57.42 06:53UT CM: 59.13 07:00UT CM: 60.83

Mars 10/19/05, Dia: 19.75”, Phase 98%

Celestron Nexlmage Solar System Imager C14 @ FI/36
Larry Owens, planetographen@comcast.net

- Lowell Observatory Sequence,1971

)




The Secret

'-Use the rlght tool for the jOb'

-Get the _‘_‘se_mpling”- right o

~*Use slower frame rates, longer exposures




The Secret

‘-Use the rrght tool for the jOb'

«For the best images, 11" — 16” aperture
+C9.5, high end refractors: - exception
- sLong inherent fotal length |
" -Schmidt-Cassegrain, Maksutov, Refractor (would be nice)
«Sturdy low PE equatorial mount '
~ *Motorized focuser <
; -Monochrome CCD camera with filter wheel -
~ *Bestimages, best for analysis

-Get the _‘_‘sern_pling”- righ_t o




The Secret...
-Use the rlght tool for the jOb' .
«For the best images, 11" — 16” aperture

+C9.5, high end refractors: - exception

- sLong inherent fotal length |
" -Schmidt-Cassegrain, Maksutov, Refractor (would be nice)
«Sturdy low PE equatorial mount '
~ *Motorized focuser <
; -Monochrome CCD camera with filter wheel -
| -Best |mages best for analy3|s "

s -Get the sampllng rlght g
- .eldeal - half the Dawes: Limit per pixel-
-Reduce dependlng on atmospherlc stablllty




The Secret..v.‘

-Use the rlght tool for the jOb'

«For the best images, 11" — 16” aperture
- +C9.5, high end refractors: - exception
- +Long inherent fo¢4l length: |
S -Schmidt-Cassegrain, Maksutov, Refractor (would be nice)
«Sturdy low PE equatorial mount '
~ *Motorized focuser <
; -Monochrome CCD camera with filter wheel -
| -Best |mages best for analy3|s "

-Get the sampllng rlght -
- .eldeal - half the Dawes: Limit per pixel-
-Reduce dependlng on atmospherlc stab|I|ty

i -Use slower frame rates Ionger exposures
-60 140ms ‘5~ 15fps _
Focus
-COLLII\/IATION' -
*E-X-P-E-R-I-M- ENTATIeO-N!




Acquisition

~ Using "monochFOm_e_ Came.ras &filters
Color cameras and resolution-
Format: 640x480 or 320x240 (Samplingl =

- Frame rates, compresgion & noise

How long to capture (fun with Algebraafid Trig!
Exposure, Gain and White Balance '

Processing

L Reference frame selection
Alignment box size (feature or planet)
Quality settings, Pre-filter usage

- To resample or not to resample

- Selecting frames with stack graph

) Selecting frames with frame list
Final adjustments and PhotoShop
Data to present with your image




Acquisition




Acqwsmon Strategles -

-Acqwsmon Software _
*\/Record, AMcap

~+AstroVideo, I1C Capture KSCCD Tools
+StreamPix, I\/IaX|mDL R\

*Things to conS|der P 5
< *Raw i |mage feature resolutlon i

“+Frame resolution

» . *Monochrome cameras and filters-

-Experiment W_i_t'h”Exp_osure and Gain




Acqwsmon Strategles -

-Acqwsmon Software _
*\/Record, AMcap

~+AstroVideo, I1C Capture KSCCD Tools
+StreamPix, I\/IaX|mDL R\

*Things to conS|der e 7
. *Raw imagg. feature resolutlon i -
o eff good aoqwre frames for Ionger perlod — for Feature based allgnment
“eIf very soft, acquire frames aocordmg to rotation maX|mum
- -Frame resolutlon | - :

» . *Monochrome cameras and filters-

-Experiment W_i_t'h'Exp_osure and Gain




Acqwsmon Strategles -

-Acqwsmon Software _
*\/Record, AMcap

~+AstroVideo, I1C Ca,pture KBCCD Tools
+StreamPix, I\/IaX|mDL R\

*Things to conS|der P 5
. *Raw imagg. feature resolutlon i -
o eff good acqwre frames for Ionger perlod — for Feature based allgnment
“eIf very soft, acquire frames accordmg to rotation maX|mum
“«Frame resolution - :
*640x480, sub-frame, 320x240 g
_*Planet angular diameter, sampling, Chlp area
-Monochrome cameras and fllters

-Experiment W_i_t'h”Exp_osure and Gain




Acqulsmon Strategles -

-Acqwsmon Software _

*\/Record, AMcap
~+AstroVideo, I1C Capture KSCCD Tools
-StreamPlx I\/IaX|mDL ALY

*Things to conS|der P 5
. *Raw imagg. feature resolutlon i -
o eff good acquwe frames for Ionger perlod — for Feature based allgnment
“eIf very soft, acquire frames accordlng to rotation maX|mum
“«Frame resolution - :
*640x480, sub-frame, 320x240 g
_*Planet angular diameter, sampling, Chlp area
-Monochrome cameras and fllters - :
‘ -ConS|der time it takes to acquire full RGB sets (Color shift tolerance)
- 'Plan for. LRGB (if desired): color set — luminance set — color set
~ConS|der filter to use for Luminance - UV/IR block, IR, Red, Green
Watch filfer distance from chip i in optlcal traln
-Experlment Wlth Exposure and Gain. '




Acqulsmon Strategles -

-Acqwsmon Software _

*\/Record, AMcap
~+AstroVideo, I1C Capture KBCCD Tools
-StreamPlx I\/IaX|mDL ALY

*Things to conS|der e 7
. *Raw imagg. feature resolutlon i -
o eff good acquwe frames for Ionger perlod — for Feature based allgnment
“eIf very soft, acquire frames accordrng to rotation maX|mum
“«Frame resolution - :
*640x480, sub-frame, 320x240 y
_*Planet angular diameter, sampling, Chlp area
-Monochrome cameras and fllters - ;
‘ -ConS|der time it takes to acqulre full RGB sets (Color shift tolerance)
- 'Plan for. LRGB (if desired): color set — luminance set — color set
~ConS|der filter to use for Luminance - UV/IR block, IR, Red, Green
VVatch filfer distance from chip i in optlcal traln
-Experlment with Exposure and Gain. :
-Longer exposures, lower gain, fewer frames
Shorter exposures, higher gain, higher frame counts




Monochrome Cameras

“elUmenera X, PR
Atik A T |
+Modified Philips Cams (mono Chrp + raw mode)
 «CCD Cameras . 4.
*Filter wheel or slrder | e T
-Filters. <. - T | , &

?-«FullChrpResolutron T ¢
-CoIorCombrnern MaxrmDL 15 ‘ /

-Sohuler Standard Band pass )
| _ Mars 10/27/05 @ 07:39UT ‘ o Vi
cu sz o 017 ook Sty Looromapna 8 V) .y 345-385nm.. . . 70%
IR{700-980nm), RED(612-670nm), GREEN(488-574nm), BLUE(392-508nm) Bu 375'475” m i 50/0
Larry Owens planetographen@comcast. nef V . y I 488_688n m | 860/0 |
Rs 570-725nm 78%
Is 700-980nm 77T%

Custom Scientific (RGB)

R 612-670nm . 97%
G . 488-574nm 96%
B . 392-508nm - 95%




Color Cameras
| *Actual Resolutlon of 640x480 Color Chlps
 *RED=320x240

23
2
3

ROW SELECT

[a]
(=]
=
c
=2

*GREEN=320x480
+*BLUE=320x240 4.... -




Color Cameras
' *Actual Resolutlon of 640x480 Color Chlps By el o e
*RED=320x240

+ *GREEN=320x480
. «BLUE=320%240 4..

ROW SELECT

[a]

1=}

E

c

2 ‘
=

o‘

E

At 320x240, F'fuII_ color resolution (use RAW mod'to be su_ré, see link)




Color Cameras

Bayer CFA

- *Actual Resolutlon of 640x480 Calor Chlps
. *RED=320x240

+ *GREEN=320x480
. BLUE=320x240

ROW SELECT

COLUMN OUTPUT

At 320x240, F'fuII_ color resolution (use RAW movd'to be s_'u_r'e, see link)

.' At 640x480 Somethlng less than full resolutlon
-Bayer pattern |nterpolat|on

- *Twice the resource usage without twice the resolutlon g
~eLonger stacklng and prooessmg times r

- *High resource usage can cause processing problems =

-640x480 usage . - :
«If you can't get the sampllng rlght (more on this Iater)
-Short focal length Newtonians .

&Y
% -

-Philippe B;‘ernasco‘ll_e has performe_d. som‘le'in_téresting resolution tests with ToUcams




Sampllng

| -Resolutlon |s not the |mportant settlng

«Sampling is really what matters ‘

$EM45

;Ov__e'_:rsafmpling (tOOmany pierS)_

?UndérSampI-ing '_;(-_not 'e‘n.ough .piXéIS)._ &

*Correct Sampllng ; ‘_ \



Sampllng

‘-Resolutlon |s not the |mportant settlng

-Sampllng is really what matters -
. *Nyquist samplinggule: 2-3 plxels over the hlghest p083|ble resolut|on
. +Use the Dawes limit of your scopé™™ -
*Raise the focal Iength so that 1 pixel covers half of the Dawes limit’
-_S_o_mewhat d“ependent on seeing.though - Experimentation

;Ov__e'_:rsafr‘n‘pling (toomany pixe_lé).

?UndérSampI-ing ‘_;(-_not 'e‘n.ough 'piXéIs)._ e

-Correct Sampling 2




Sampllng s st SR g R A
‘-Resolutlon |s notthe |mportantsett|ng N2 T N '- '

-Sampllng is really what matters -
. *Nyquist samplinggule: 2-3 plxels over the hlghest p083|ble resolut|on
- *Use the Dawes limit of your scopé™ - ..
*Raise the focal Iength so that 1 pixel covers half of the Dawes limit’
-Somewhat dependent on seemgthoug_h Experimentation
-Oversampllng (too many plxels)
~ *Power is too.high: brighthess too Iow
| -Requwes Ionger exposure times
-Very long exposures can Cause loss of. deta|I

?Undersar_npl-ing ‘_(-_not- enough 'pixels),_ 5

*M78 P 4
i,

-Correct Sampling .




Sampllng TN S B IXAN

‘-Resolutlon |s not the |mportant settlng S Wl I U P | ' i'

-Sampllng is really what matters TN <

. *Nyquist samplinggule: 2-3 p|ers over the hlghest pOSSIb|e resolut|on

. sUse the Dawes limit of your scopé™ | ..
*Raise the focal Iength so that 1 pixel covers half of the Dawes limit’
-Somewhat dependent on seemgthoug_h Experimentation

.-Oversampllng (too many plxels)

~ *Power is too.high: brightness too Iow

| -Requlres Ionger exposure times
-Very long exposures can Cause loss of. deta|I

?Undersampling (not enough plxels)
“*Resolution of optics is wasted
. *Npt eneugh pixels to- represent finest details -

-Correct Sampling .




Sampllng TN S B IXAN
‘-Resolutlon |s not the |mportant settlng ol Nt TE N . '. ‘ i‘
-Sampllng is really what matters TN o

. *Nyquist samplinggule: 2-3 plxels over the hlghest pOSSIb|e resolut|on

- *Use the Dawes limit of your scopé"” - ..

*Raise the focal Iength so that 1 pixel covers half of the Dawes limit’
-Somewhat dependent on seemgthoug‘h Experimentation

_m

-Oversampllng (too many plxels)

~ *Power is too.high: brightness too Iow
| -Requwes Ionger exposure times
-Very long exposures can Cause loss of. deta|I

?Undersampling (not enough plxels)
“*Resolution of optics is wasted
- °NQI e.nough p|xels to- represent finest details -

*Correct Sampllng - - a
+*Records all that is possible from optlcs and seelng conditions
*Reasonable exposure times and gain settings
*May need to undersample a bit — seeing, camera sensitivity




Sampllng

-Dawes lelts: (1 16/aperture in mm) - 'Plxel Slzes |

AR 117-.41" ° ICX098BL — 5.6 (Toucam, ATIK %")
C 8T L0\ 33 KAF402 — 9 (ST-402ME, ST-7E)

10”- 46" . A T6=T290 TC-237 — 7.4y (ST-237) |
| | = il . 1CX424 - 7.4 (Lumenera&other 1/3- Cams)

-'FWo ways to flnd arc seconds per plxel

_Arcseconds per plxe.l | (P|xel S|ze in m|Crons)206 ~ (Must know exact FL)
' e A Focal length. in mm. -

--,Arcs_ecoh'ds'pér pixél = - Sizein arcseconds of known 'o‘biec't (Must know angular size of Planef) -
i ‘Number of pixels across known object '
*Now you'c_a_n'find'-your exact focal length:
Foca1 Iength = (Pixel Size"in microns)206
wskme @ Arcseconds per pixel




How Long to Capture Frames

*Planetary rotation can affect the image in as little as 5 minutes

*Theoretically, capture time should not exceed the time it takes the planet to
rotate through one pixel
*In reality, longer times are fine — seeing, arcsec/pixel vary — Experimentation!
*Times can be extended if you align by feature (more later)
*Two ways to calculate:




How Long to Capture Frames

*Planetary rotation can affect the image in as little as 5 minutes

*Theoretically, capture time should not exceed the time it takes the planet to
rotate through one pixel
*In reality, longer times are fine — seeing, arcsec/pixel vary — Experimentation!
*Times can be extended if you align by feature (more later)
*Two ways to calculate:

When you know

The Current Distance
Mars

13195mi _ gmi/min Diameter=4,200mi
1479m Circumference=13,195mi (11D)
Period of Rotation=24h 39m (1479™)
A feature on the

9 surface travels 9mi/min Apparent Diameter=19.45" .
miles Distance from Earth=44,701,711mi

How many arcseconds
per minute is that?

4.5x107

M,”es Tanb = w
(variable) adjacent

Convert Tanf to °
(Inv, tan=angle in °)

Earth Multiply by 3600 (for arcsec)

. .. _ arcsec per pixel
= Cap Limit =
am=06 p am




How Long to Capture Frames

*Planetary rotation can affect the image in as little as 5 minutes

*Theoretically, capture time should not exceed the time it takes the planet to
rotate through one pixel

*In reality, longer times are fine — seeing, arcsec/pixel vary — Experimentation!
*Times can be extended if you align by feature (more later)
*Two ways to calculate:

13195mi

1479m = 9mi/min

When you know Mars When you know
" The Current Distance r) The Apparent Diameter
ars

Diameter=4,200mi
Circumference=13,195mi (11D)
Period of Rotation=24h 39m (1479™)
A feature on the . N
9 surface travels 9mi/min Apparent Diameter=19.45

. Distance from Earth=44,701,711mi
IIES
How many arcseconds

per minute is that?

1) Find the “apparent” 2) Now find d = diameter (4200mi)

4.5x107 half circumference  “apparent” motion d’ = apparent diameter (arcsec)(var)

Miles Tang = Qpposite hc= half circumference (6598mi)
(variable) adjacent he d hc’ am hc’= apparent length of hc (arcsec)
T = hd = half day (740min for Mars)

Convert Tan@ to ° hc d hd T am = apparent motion (arcsec/min)
(Inv, tan=angle in °) , T = Time (minutes)
Earth Multiply by 3600 (for arcsec) hd(am) = hc’(T)

= ’ _ hc'(T) Cap Limit = arcsec per pixel
am =0 am = hd ap Limi -




| PN NexImage
Frame Rates
“Compression iséu_e" (Nota p'r_Qb_Iemjvlvith' cCD fcaméras, SBIG. Lumenera)

Y

ToUC8M Pro

*Noise issue

&Y
= -

M43 % pmaz




Ne‘xlmage"

Frame Rates

-Compressmn |ssue (Not a problerh with CCD Caméras, SBIG, Lumenera)
*Above a certain frame rate the camera performs
~compression. . - - ’ | -~ ToUtSM Pro
Effects of compressmn not VISIb|e on video
'-Causes_sev_ere processing artlfacts_

‘-ToUCam Pro -
-Starts’ eompressmn at 20fps and above
~5, 10 and 15-fps are fine N

._-Celestro‘n:'NexImage
+«Starts compression at-30fps |
‘ °Rates from 5 25 fps are OK 5 and 25 seem best

'-Noise'lss-_ue' |

= -

M43 % pmaz




Ne‘xlmage"

Frame Rates

-Compressmn issue (Not a problerh with CCD Caméras, SBIG, Lumenera)
*Above a certain frame rate the camera performs
~compression. . - - ’ | -~ ToUtSM Pro
Effects of compressmn not VISIb|e on video
'-Causessev_ere processing artlfacts

.

'-ToUCam Pro -
-Starts’ compressmn at 20fps and above
-5, 10 and 15 fps are. flne

_-Celestron Nexlmage' |
+«Starts compression at-30fps |
. ‘ -Rates from 5 25 fps are OK 5 and 25 seem best
'-N0|se issue e, TN - 15fps,
- -Some cameras have drfferent IeveIs of n noise at dlfferent A
fps (ever at slower rates) P |
+Take several test shots with your camera, plck the best
. exposure and frame rate after processmg




How Many Frames to Capture

“WHy-capture large numbers of frames to begin with? @ T
“The number _of‘;fr_ame's' to Capturé is dependenton: | ®
«CCD came,raé'cah get excelle'nt-.ifn'ages_ with only 100 or 200 frarﬁes

“Web caims require 1000 or 2000'.frém'_e's_ to reduce noise to the same level

*M78 P .

Best of both-worlds (Lumenera, USB-2 CCD Cams — ST-402ME):




How Many Frames to Capture:

*Why-capture Iarge' numbers of frames to begin 'With’P
-Defeat atmospheric turbulence (lucky |mag|ng)
°Reduce noise through stacklng

“The nu_mbe‘r_ _of‘;fr__ames to Capture is dep_endent-on:

sCCD came,raé'cah get excelle'nt-.ifn'ages_ with only 100 or 200 frarﬁes

?\./Veb' cams require 1000 or 2000'.frém'_e's_ to reduce noise to the same level

wM7g #°° 4

Best of both-worlds (Lumenera, USB-2 CCD Cams — ST-402ME):




How Many Frames to Capture

"Why-capture Iarge'numbers of frames to begin with? §‘ -
-Defeat atmospheric turbulence (lucky |mag|ng) "
°Reduce noise through stacklng

“The number of frames to Capture is dependent on:
-Camera s inherent noise level
Camerasensitivity -
Ch|p quantum eff|C|ency
-Garn settlng —-the h|gher the galn the hlgher the n0|se IeveI

‘-;CC_D came,ras- can get excellent.lmages__ W|t_h only 100 or 200 frames
?\./Veb cams require 1000 or 2000'.frames_ to reduce noise to the same level

wM7g #°° 4

Best of both-worlds (Lumenera, USB-2 CCD Cams — ST-402ME);




How Many Frames to Capture

"Why-capture Iarge'numbers of frames to begin with? §‘ -
-Defeat atmospheric turbulence (lucky |mag|ng) "
°Reduce noise through stacklng

“The number of frames to Capture is dependent on:
-Camera s inherent noise level
Camerasensitivity -
Ch|p quantum eff|C|ency
-Garn settlng —-the h|gher the galn the hlgher the n0|se IeveI

‘-'CCD cameras can get excellent.lmages W|th onIy 10-0 or 200 frames

-Web cams require 1000 or 2000 frames to reduce noise to the same IeveI
“+But ~.more to choose igeln} | -
-Careful frame select|on = .increased CIar|ty

wM7g ®°

.Best of b'ethm_\/vo‘rlds (Lumenera, USB-2 CCD Cam-s'_— ST-402ME):




How Many Frames to Capture:

*WHy-capture IarQe'numbers of frames to begin with? g“ -
-Defeat atmospheric turbulence (lucky |mag|ng)
°Reduce noise through stacklng

“The number of frames to capture is dependent on:
-Camera s inherent noise level
Camerasensitivity -
Ch|p quantum eff|C|ency -
-Garn settlng —-the h|gher the galn the hlgher the n0|se IeveI

‘-'CCD cameras can get excellent.lmages W|th onIy 10-0 or 200 frames

-Web Cams require 1000 or 2000 frames to reduce noise to the same IeveI
“+But ~.more to choose igeln} | -
-Careful frame select|on = .increased cIar|ty
*Best of beth Worlds (Lumenera USB 2 CCD Cams — ST 402ME)
sLow noise camera : _
.-*High senS|t|V|ty ‘
*High frame rates




How Many Frames to Capture

Processed Processed for
Raw Stack the Same Best Image

“

500 Frames

ﬂ

3500 Frames

.
ﬂ

6500 Frames




Exposure, Gain & White Balance
-‘It’s‘nbf a good id'e'_a to use the _camera’S- auto "ex'po_s-ure setting
Use manual camera settings for better control ™

*Exposure and gain s.é‘f’fi"hgs go'hand in hand

M77

*White balanc‘el'se‘.erhsfto. work best in “autematic” mode




M33

Exposure Garn & Whrte Balance

It's not a good |dea to use the camera S auto exposure setting’
‘Use manual camera settrngs for better control

*Exposure and’ gain sef’frngs go: hand It! hand
" eLonger exposures with LOW gain settings
Better images with fewer stacked frames _ -
| -Longer exposures requrre slower frame rates
-Set the garn jUSt below the pornt where saturatron occurs

I'l

“White balanc‘e"se’ems to WOrk best in .“automatic” mode

M43 % pmaz




M33

Exposure Garn & Whrte Balance

*It’s not a good |dea to use the camera S auto exposure setting
. *Use manual camera settrngs for better control
*Exposure and. gain sett”rngs go: hand It! hand
" eLonger exposures with LOW gain settings
“«Better | images with fewer stacked frames _ -
| -Longer exposures requrre slower frame rates
-Set the garn jUSt below the pornt where saturatron occurs

Ml

I'v1 7

-Whrte balance seems to work best in. automatro mode

' -Experrment with color settrngs . -

+A pale under colored video image can easrly be enhanoed later
-Images saturated Wrth color tend to be difficult or |mpossrble to Correot

M43 % pmaz




Processing




Processmg Strategles
-Prcessmg Software | X
» *RegiStax V3 (aligning; stacklng |n|t|aI proc)
- *MaximDL.(color ggmbining) =
*WinJupos (planetary ephemeris) - |
*Photoshop _C'S_(Iumina'nce stacking, final proc)
'-'IIhlngs to constder A
-Acqmsmon strategy

‘Raw image quality

+Reference frame selection
*Fraime reJectlon strategy

o M43 * Ma2

“e«Monochrome cameras




- | iL WinJUPOS - Database for Object Positions
o

' Processi ng Strategies

-Prcessmg Software | '
‘RegiStax V3 (aligning; stacklng |n|t|aI proc)
. *MaximDL.(colorcgmbining) =
*WinJupos (planetary ephemeris) -
Photoshop _CS_(Iuminance stacking, final proc)
-'IIhlngs to constder 2
°AchISItI0n strategy
~ «Somewhat-détermines the’ processmg strategy
-Longer sets taken? (may need to feature align)
-Luminance filter sequences taken? :
-Raw |mage quallty - E

+Reference frame selection
+Fraime reJectlon strategy

L. M43 % Ma

s Monochrome cameras




- | &L WinJUPOS - Database for Object Positions
=

' Processi ng Strategies

-Prcessmg Software | '
‘RegiStax V3 (aligning; stacklng |n|t|aI proc)
. *MaximDL.(colorcgmbining) =
*WinJupos (planetary ephemeris) -
Photoshop _CS_(Iuminance stacking, final proc)
-'IIhlngs to constder 2
°AchISItI0n strategy
~ «Somewhat-détermines the’ processmg strategy
-Longer sets taken? (may need to feature align)
-Luminance filter sequences taken? :
-Raw image quallty | R
+WiHl determine allgnment strategy
-And percentage of rejected.frames
. Refe‘rence frame selection
+Fraime reJectlon strategy

. M43 4 |\.-'|4

s Monochrome cameras




- | &L WinJUPOS - Database for Object Positi
=

' Processi ng Strategies

-Prcessmg Software | '
‘RegiStax V3 (aligning; stacklng |n|t|aI proc)
. *MaximDL.(colorcgmbining) =
*WinJupos (planetary ephemeris) -
Photoshop ___CS_(Iuminance stacking, final proc)
-'IIhlngs to constder 2
°AchISItI0n strategy
~ «Somewhat-détermines the’ processmg strategy
-Longer sets taken? (may need to feature align)
-Luminance filter sequences taken? :
-Raw image quallty | R
+WiHl determine allgnment strategy
-And percentage of rejected.frames
. Refe‘rence frame selection
' -Frarne reJectlon strategy
Quallty onIy
~ *Quality and alignment accuracy
" «Monochrome cameras
*LRGB, process Color sets before and after luminance set




Processing Workshop




M33

Reference Frame Selectron

-Reference frame becomes the model for Alrgnment and Alignment Optrmrzatron v
Selecting an “average’ ' frame seems to work bést .
*An average frame produces a flatter alignment curve (mportant Iater) |
A frame from‘?fhe middle of the.AVI reduces planetary rotatron artrfacts
(unless alrgnrng by planetary feature)

wM7g #°°
'/&..& " H '3

M43 % ma2




M33

Reference Frame Selectron

-Reference frame becomes the model for Alrgnment and Alignment Optrmrzatron v
Selecting an “average’ ' frame seems to work bé&st .
*An average frame produces a flatter alignment curve (mportant Iater) |
A frame from‘?fhe middle of the.AVI reduces planetary rotatron artrfacts
(unless alrgnrng by planetary feature)

o

- Select Referénce Frame

wM7g #°°

_ﬁ%'..
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Allgnment Box Slze

_-There are 2. optlons with planets
*Align the entire planet
| -Planetary rotatlon affects Central detail
~+Alignon a feature of the planet
| -Use if there are high contrast features (best Wlth Juplter)
-Bel;ter central detall, less limb detall

L

Alignment Options
Red filtered image
(612-670nm)

Aligned with 128 pixel area
over entire planet

Aligned with 64 pixel area
over Syrits Major




Quallty Settlng AI|gnment Optlmlzatlon

‘ -Better results are obtalned when ‘you take some manual control
-Pick a low “Lowest Quallty number or even 0 |
“*Quality setting limits frames for you, but there are 2 other ways to do that
~ «Use “Local Contrast” quallty estimate method — others work well also
*The FFT Spectrum value estimates are usually OK
4 -Adjust fllter untrl you see a smgle srzable red area in Center




Quallty Settlng AI|gnment Optlmlzatlon

‘ -Better results are obtalned when ‘you take some manual control
- +Pick a low “Lowest Quallty number or even 0 |
“*Quality setting limits frames for you, but there are 2 other ways to do that
~+Use “Local Contrast” quallty estimate method — others work well also
*The FFT Spectrum value estimates are usually OK
4 -Adjust fllter untrl you see a smgle srzable red area in Center

Select Alignment Box Size

S'elec't “Lecal 'Contrastf’

" Select “O” Lowest Quallty

AdeSSts FFT F|Iter

M43 % I'VHE

Press _“AI'ign”
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Quallty Settlng Allgnment Optlmlzatlon

-Evaluate initial allgnment curve (blue curve)

°If not relatively flat, select a different: reference frame ,

“We are Iooklng for the "average” alignment of most frames |

~ - *This will enable us'o select a larger number of S|m|larly allgned frames =

“The “Limit” button is just a time saver
Allows’ echuS|on of very low quality frames before allgnment opt|m|zat|on'_ |
Use frame shder to exclude frames

.

M43 % ma2




M33

Quallty Settlng Allgnment Optlmlzatlon

-Evaluate initial allgnment curve (blue curve)
°If not relatively flat, select a different: reference frame ,
“We are Iooklng for the "average” alignment of most frames

L

- +This will enable us"”fo select a larger number of S|m|larly allgned frames =

“The “Limit’ button is just a time saver :
Allows’ echuS|on of very low quality frames before allgnment opt|m|zat|on'_ |
Use frame shder to exclude frames

If".‘alignmeht'_cUr\'/ef’ is OK

Press “L|m|t”

WAIT DO NOT PRESS
O_ptlmfge and Stack! -

M43 * ma2 ®
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Allgnment Optlmlzatlon

- *After pressing “Limit” you have more options

+Don’t use “Optimize and Stack” - more selectlng todo

. *Optimize until - sets optlmlzatlon limits =~ -

~ *Reference frame - = gives you the option to Create a perfect freme for allgnment
optimization (not: recommended) -
-Resampllng and Drizzeling — allows each frame to be enlarged before allgnment
optlmlzatron and stacking (not recommended) 3 |
‘-Use Pre f|Iter - enhances each frame before optlmlzatlon (Nexlmage)

+|  Preaignment fitering x|
l—_H—_H—_l

TR
PR




Alignment Optimization
- *After pressing “Limit” you have more optigns
+Don’t use “Optimize and Stack” - more selectlng todo
«*Optimize until - sets optlmlzatlon limits -
 +Reference frame — - gives you the option to Create a perfect frame for allgnment
optimization (not- recommended) ' |
-Resampllng and Drizzeling — allows each frame to be enlarged before allgnment

optimization and stacking (not recommended)
‘-Use Pre f|Iter — enhances each frame before optlmlzatlon (Nexlmage)

Select Optimize until 1%

. +|  Preaignment fitering x|
AT 1210 AW g el |
- Press “Optimize” . . | p
: e - FEF SR

Wai 'fo‘rv_completiOn'. -

*M78

PresSMth Greeri “Stack” tab
(top)
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Flnal Frame Selectlon Stacklng

: -When allgnment optlmlzatlon s’ complete _ '
+The “Stack graph” (tab on the lower rlght) is key to fine tuning stacklng _
~*Vertical axis is used to select frames based on alignment (relative to ref frame)
- *Flat curve allpws more “alike” frames to be stacked (exetede 10- -30%) |
+Horizontal axis is used to select frames based on quality (exclude 10 20%)
. °Exclude more frames with bad seeing — Experlment' 3
| -Some cameras benefit from using the “Focus” pre-stack Filter (Nexlmage)
het Hl.sto‘strejt_c_;h ~expands the number o.f’co_lors or:levels of gray to 32bits

M43 % ma2
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Flnal Frame Selectron Stackrng

: -When allgnment optrmrzatron s’ complete _ '
+The “Stack graph” (tab on the lower rrght) is key to fine tuning stacklng _
~*Vertical axis is used to select frames based on alignment (relative to ref frame) .
- *Flat curve allgws more “alike” frames to be stacked (exetede 10- -30%)
“+Horizontal axrs is used to select frames based on quality (exclude 10 20%)
. °Exclude more frames with bad seeing — Experrment' 3
| -Some cameras benefit from using the “Focus” pre-stack Filter (Nexlmage)
het “Histo. stret_c‘h ~expands the number o.f‘co_lors or:levels of gray to 32bits

' Select“Sta'c'k“ G‘raphl"tab!

. .Ek'cluc'le 10-30% of frames by
" alignment dev_iation- (v_ertical bar)

Exclude 10- 30% Iowest quallty frames |
(horlzcmtal bar)

rl-ﬂ\r - M42 » -

Select “Hrsto Stretch”
Select “Brightness equalrzatlon
Press “Stack”




i-Press the “Wavelet” tab r
-Open ‘Histogram” and ‘Gamma”

M74

*Use hlstogram to prevent Cllpplng and adJust color
.\ tse gamma_toqenhance Contrast
-Wavelet enhancement

+1:1 slider — fine details

+6:1 sllder— large details
-Save |mages in a 16-bit format for further processmg in PhotoShop
" -PNG or TIFF

%7 Registax processing AVI: mars_103005_tc_15ps_irl avi(

.

Project files

Fies
select | Fatarkr | imagento | save | toas | seveas |

Align ] Optimize

Project files

| stk Wavelet ] Final | Abouster

Cancel

Realign with S

Processed [~ Autoprocessing [ show processingarea

File:
sekct | Fistarkw | imageifo | Load | saveas | Reset
About & Help

Align ] Dptimize ] Wavelet ] Final t

‘Wavelet scheme-
€ Dyadic (2'n) @ Linear

Inital Step

Layer] 1A nctement [ 4]
Wavelet fiker

& Default © Gaussian

‘ Realign with s

Process
Processed [~ Autoprocessing

Reset
Wavelet centre: 50

Wavelet scheme I Layer
¢ Dyadic (2"n) @ Linear

[~ Show processingarea

[ Hold wavelet setting

Preview
W11 1
Initial Step =
Coverl 14 neremens [ 0 :
Wavelst fiter _ P21
& Default © Gaussian \ . —
Wavelet centre: 50 W31
Layer Preview 2 =7
| v 100 ]
W21 293 . W51
_—
V2

W1
= Load Save
PR 1 d — ﬁ Scheme | Scheme
—_— right-click : insert a point ctrilefi-click : delete a point
double - click : reset

Vs

Stretch

[F &1

Load Save
Scheme Scheme

[ Hold wavelet setting

Save
Resize
Image

Histogram graph

-l Gerns B
right-click : insert a point  ctrHieft-click : delete a point
double - click : reset

Stretch Reset

I™ Linear

Load ‘ Save

Gamma (averrules graph)

[x]
¥ Show peak
F# smooth

Colourweight

¥ Red 100

o
7 Blue

Auto

Reset
balance

eiBolSIH  WuSEO | JRNEM

[mten

WUWED  jseuog

[

Calculating Layer 6 Calculating wavelets done




Color Comblnlng (I\/IaX|mDL)

'-Open RED, GREEN and BLUE fntered |m'ages
' -Move “Screen Stretch” to maximum for each image
| «Convert to monochrome
- *Color Combine A
Select RGB prooess )
~ eSelect Red, Green and Blue flles : ;
- +Align ", '
scHET S -CoIor-Combme
- sSave color RGB image
*16 bit format - TIFF R

'3_Next stop: PhotoShop :

oo

M43 * ma2




PhotoShop and Flnal ImagePrep

-PhotoShop CS or PhotoShop Elements
°Frequently used Features
*Levels - .
‘Unsharp Masks - 4 :
| -Gaus'sia_n Blur - N, L || R AR
~eNoise" " | e
i -Polygon Tool
. *Selection: Feathering -
_‘-Brlghtness/Contrast
-Hue/Saturatlon
+Color-Balance
+Selective Color
~«+Mode
. *lmage Size
‘ -Rotate Canvas.
e -Layers = Lum Layerlng
~Text Topl
*Planetary Data
*WinJupos
~ «Mars Previewer Il




PhotoShop and Flnal Image Prep

“+PhotoShop CS or PhotoShop Elements -
°Frequently used Featu res = “""f
sLevels - ’
‘Unsharp Masks
| -Gaus'sia_n Blur -
~ +Noise" -
i -Polygon Tool
. *Selection: Feathering -
_‘-Brlghtness/Contrast
-Hue/Saturatlon
+Color-Balance
+Selective Color
~«+Mode
. *lmage Size
_ *Rotate Canvas.
nLayers = Lum Layerlng
Temt Togpl
Planetary Data
*WinJupos
~ «Mars Previewer Il
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PhotoShop and Fmal Image Prep

' -PhotoShop CS or PhotoShop Elements
' -Frequently used Features
*Levels - .
‘Unsharp Masks
| -Gaus’sia_n Blur
~ +Noise" -
- -Polygon Tool
. *Selection: Feathering ° A
_‘-Brlg htness/Contrast - BB . moB ovar
°Hue/8aturat|on
+Color-Balance
+Selective Color
~«~Mode
...*lmage Size .
_ *Rotate Canvas.
w7y ~Layers = Lum Layerlng
“Text Togpl
‘Planetary Data . - st o D000 | e
B elfindypos <\ L (@H,[,(,
~ *Mars Previewer I e ———

w | H

E;:L x| Q
f /I-... 'y £ "

s
o

&
60

LY




More Practice... PhotoShop, RegiStax, MaximDL -

Quéstions e
Suggestions




