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Prod uct Eval u a tion: Deep Sky Stacker
                                        by

                               Rob ert C. Price

The prod uct be ing eval u ated is a free soft ware
prod uct called Deep Sky Stacker.  This prod uct can
be down loaded from the web s i te
www.deepskystacker.com.  As its name im plies,
Deep Sky Stacker will align and stack im age files,
in clud ing RAW im age files, dark frames, bias
frames, and flat files.

The au thor's eval u a tion of Deep Sky Stacker be gan
with three im ages of M33 taken us ing a 5 inch re -
frac tor and Canon 40D cam era at 100ASA.  The
Canon 40D is a 10 megapixel DSLR cam era.  Each
of the three im ages were con verted to 16 bit TIFF
files us ing the Canon-sup plied util ity for open ing
Canon RAW im age files.  Each 16 bit TIFF file was
fur ther pro cessed in Noise Ninja with out the de fault 
sharp en ing.  All three files were opened in Deep
Sky Stacker, aligned, and stacked us ing the de fault
set tings.  The re sul tant im age, Fig ure 1 seemed flat
and lacked color.  The next step was  to pro duce a

darker im age and neu tral back ground by ad just ing
the red, green, and red chan nels.  These ad just ments 
are shown in Fig ure 2.  The im age still lacked color
so the color sat u ra tion was in creased by 15 per cent.  
The re sult ing im age is shown in Fig ure 3 and is the
im age that was saved and then opened in Adobe
Photoshop El e ments 3 for ad di tional pro cess ing.

Fig ure 4 is the im age from Deep Sky Stacker
opened in Adobe Photoshop El e ments 3.  The color
of the im age of M33 that Deep Sky Stacker pro -
duced seemed to match some color im ages of M33
the au thor had seen on the web.  The spi ral arms
were light blue and be came a lighter blue as they
neared the cen ter of the gal axy.  The spi ral arms be -
came a neu tral white color near the cen ter of the gal -
axy.  There are ma genta col ored ar eas of neb u los ity
through out the spi ral arm struc ture where hy dro gen 
al pha emis sion neb ula ap pear.  The other color of
M33 the au thor has seen on the web shows the cen -
ter third of M33 as a light yel low color.  The outer
arms are close to a light blue, but as the arms go in -
ward they be come a mix ture of light blue, light yel -
low, and ma genta.

Above, Fig ure 1: Screen ap pear ance af ter open ing 3 im ages of M33 in Deep Sky Stacker and af ter the pro cess of
align ing and stack ing the three images.
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Once the im age of M33 was opened in Adobe
Photoshop El e ments 3 the lev els were ad justed as
shown in Fig ure 5.  This ad just ment dark ened the
back ground and in creased the con trast in the im age.  
Fig ure 6 shows an en larged ver sion of a por tion of
the im age from Fig ure 5.  The en large ment shows
some of the fine noise pro duced by the Canon 40D
cam era.  This noise is es pe cially prev a lent with
tem per a tures over 50 de grees Fahr en heit and is
even more in tense when ASA of 400 or higher are
used.  Fig ure 7 shows the same area shown in Fig ure 
6 af ter the noise fil ter "despeckle" was used.  This
type of fine noise would have been even more ob -
jec tion able if the Noise Ninja de fault set ting that
slightly sharp ens the orig i nal TIFF im age files was
used.  In stead of the Noise Ninja de fault set ting a
non de fault set ting that al lows no sharp en ing of the
im age was used, re sult ing in less noise to re duce in
this last stage of im age pro cess ing.

The time re quired for Deep Sky Stacker to align and 
stack the three TIFF im age files seemed to take for -
ever.  It took the au thor an av er age of 17 min utes to
align, stack, ad just the red, green, and blue chan nel
lev els, and in crease the color sat u ra tion.  Just the

Above, Fig ure 2: Screen ap pear ance of Deep Sky Stacker af ter align ing the three color chan nels to pro duce a neu tral
back ground.

align ment and stack ing pro cess took 15.5 min utes. 
By com par i son CCDStack took an av er age of 3
min utes to per form the same func tions and save the
file for fur ther pro cess ing in Adobe Photoshop.

 Deep Sky Stacker can open, align, and stack RAW
Canon im age files in about 4 min utes.  The au thor
used Deep Sky Stacker to align and stack the three
RAW im age files of M33. Fig ure 9 shows the Deep
Sky Stacker screen af ter the three RAW files of
M33 have been aligned and stacked.  Af ter the red,
blue, and green chan nels were ad justed, the re sul -
tant im age seemed to have even less color than the
re sul tant im age that used the TIFF files that were
con verted from these same RAW files.  Af ter in -
creas ing the sat u ra tion of the stacked im age of the
three RAW files the im age was saved and opened in 
Adobe Photoshop El e ments 3.  Af ter nearly iden ti -
cal level ad just ments in Adobe Photoshop El e -
ments 3 the im age was opened in Noise Ninja and
the de fault noise re duc tion was ap plied.  The re sult -
ing im age is shown in Fig ure 10.  Note the to tally
dif fer ent color of the im age.  The cen ter third of the
im age of M33 is yel low.
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Above, Fig ure 3: Screen ap pear ance of Deep Sky Stacker af ter in creas ing the color sat u ra tion by 15 per cent to add
more color to the im age.

Above, Fig ure 4: Screen ap pear ance of Adobe Photoshop El e ments 3 af ter im port ing the im age in Fig ure 3 from Deep 
Sky Stacker.
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Above, Fig ure 6: Screen ap pear ance of Adobe Photoshop El e ments 3 af ter  mag ni fy ing the im age shown in Fig ure 5. 
Fine noise is ap par ent in the image.

Above, Fig ure 5:  Screen ap pear ance of Adobe Photoshop El e ments 3 af ter level ad just ments were made to the im -
age (Fig ure 3) im ported from Deep Sky Stacker.
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Above, Fig ure 8: Fi nal im age of M33 from Adobe Photoshop El e ments 3 af ter be ing crop ped.

Above, Fig ure 7: Screen ap pear ance of Adobe Photoshop El e ments 3 af ter the noise fil ter "despeckle" was ap plied to
the im age shown in Fig ure 6.
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Above, Fig ure 10:  Fi nal im age from three RAW im ages of M33 uti liz ing Deep Sky Stacker for align ment, stack ing, and
back ground cor rec tion.  Abobe Photoshop El e ments 3 was used for level ad just ment.

Above, Fig ure 9: Screen ap pear ance af ter open ing three RAW im ages of M33 in Deep Sky Stacker and af ter the pro -
cess of align ing and stack ing the three im ages.
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Above:   M64 pho to graphed by Lee C. Coombs on 19 May 2003 us ing a 10 inch F/5 New to nian.  Ex po sure was 35 min -
utes on  Ko dak  Ektachrome Pro fes sional  200.
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   As tro phot ogra phy for Oc to ber and No vem ber

                                    by      
                        Ralph Proc tor  

Mercury be gins Oc to ber lost in the Sun’s glare,
reach ing in fe rior con junc tion with the Sun on 6 Oc -
to ber.  Mer cury emerges from the Sun’s glare in
early Oc to ber as a morn ing ob ject low in the east ern 
sky.  Mer cury mover higher in the east ern sky and
reaches a great est west ern elon ga tion of 18 de grees
on 22 Oc to ber when it will be in poor pho to graphic
po si tion with a dec li na tion of mi nus 3 de grees. 
Dur ing the re main der of Oc to ber Mer cury moves
lower in the east ern sky and by the end of October
dis ap pears into the Sun’s glare. 

Ve nus be gins Oc to ber as an eve ning ob ject low in
the west ern sky.  Dur ing Oc to ber and No vem ber
Ve nus moves higher in the west ern sky.

Lu nar Dec li na tion and Di am e ter:

The Moon’s wan ing gib bous and last quar ter
phases will be lo cated high on the eclip tic and in ex -
cel lent pho to graphic po si tion dur ing Oc to ber (Oc -
to ber 19) and No vem ber (No vem ber 15), with an
ap par ent dec li na tion of up to +28 de grees.

Mars be gins Oc to ber as an eve ning ob ject low in
the west ern sky in the con stel la tion Virgo.  Mars
moves into the con stel la tion Li bra in mid-Oc to ber
and be comes lost in the Sun's glare.  Dur ing Oc to -
ber and No vem ber Mars in creases in bright ness
from mag ni tude +1.6 to +1.4, and in creases in di -
am e ter from 3.77 to 3.78 arc sec onds.

Ju pi ter be gins Oc to ber as an eve ning ob ject high in 
the west ern sky in the con stel la tion Sag it tar ius. 
Dur ing Oc to ber and No vem ber Ju pi ter moves
lower in the west ern sky, de creases in bright ness
from mag ni tude -2.3 to -2.0, and de creases in di am -
e ter from 39.8 to 34.0 arc sec onds.

Sat urn be gins Oc to ber as a morn ing ob ject low in
the east ern sky in the con stel la tion Leo.  Dur ing Oc -
to ber and No vem ber Sat urn moves higher in the
east ern sky, de creases in bright ness from mag ni -
tude +1.0 to +1.1, and in creases in di am e ter from
16.2 to17.5 arc sec onds.

Ura nus be gins Oc to ber as an eve ning ob ject high
in the west ern sky in the con stel la tion Aquar ius, 
reach ing op po si tion with the Sun on 13 September. 
Dur ing Oc to ber and No vem ber Ura nus moves
lower in the west ern sky, de creases in bright ness
from mag ni tude +5.7 to + 5.8, and de creases in di -
am e ter from 3.68 to 3.54 arc sec onds. Ura nus is lo -
cated at R.A. 23 hours 22.6 min utes dec li na tion -04
de grees 53 min utes on 15 Oc to ber and at R.A. 23
hours 20.1 min utes dec li na tion -05 de grees 09 min -
utes on 15 No vem ber.

Nep tune  be gins Oc to ber as an eve ning ob ject high
in the west ern sky in the con stel la tion Capricornus,
reach ing op po si tion with the Sun on 15 Au gust. 
Dur ing Oc to ber and No vem ber Ura nus moves
lower in the west ern sky, re mains con stant in
bright ness at mag ni tude + 7.9, and de creases in di -
am e ter from 2.33 to 2.25 arc sec onds. Nep tune is lo -
cated at R.A. 21 hours 36.2 min utes dec li na tion -14



de grees 39 min utes on 15 Oc to ber and at R.A. 21
hours 36.0 min utes dec li na tion -14 de grees 40 min -
utes on 15 No vem ber.

Pluto be gins Oc to ber as an eve ning ob ject in the
west ern sky in the con stel la tion Sag it tar ius.  Dur ing 
Oc to ber and No vem ber Pluto moves lower in the
west ern sky and de creases in bright ness from mag -
ni tude +14.0 to +14.1.  Pluto is lo cated at R.A. 17
hours 54.6 min utes dec li na tion -17 de grees 30 min -
utes on 15 Oc to ber and at R.A. 17 hours 57.9 min -
utes dec li na tion -17 de grees 38 min utes on 15
No vem ber.

Events:

Antares will be oc cult ed by the Moon on 4 Oc to ber
(11 hours uni ver sal time) for the south ern por tion of 
Af rica, Mad a gas car, and west ern Australasia; and
on 31 Oc to ber (18 hours uni ver sal time) for central
South Amer ica, and the west ern tip of Af rica.
Nep tune will be oc cult ed by the Moon on 10 Oc to -
ber (10 hours uni ver sal time) for east ern Asia, the
Phil ip pines, Ja pan, and west ern Alaska; and on 6
No vem ber (19 hours uni ver sal time) for the north -
east ern tip of Can ada, all but the south east ern por -
tion of the United King dom, and west ern
Scan di na via.

The Sun will un dergo an an nu lar eclipse on 26 Jan -
u ary 2009 for the south ern In dian Ocean and
Indonesia.  The eclipse be gins at 4 hours 56.6 min -
utes and ends at 11 hours 00.7 min utes uni ver sal
time.  Cen tral eclipse at lo cal ap par ent noon oc curs
at 7 hours 46.4 min utes.  The shadow of the an nu lar
eclipse be gins south west of the south ern tip of Af -
rica, trav els north east across the south ern In dian
Ocean and In do ne sia, and ends in the Pa cific
Ocean.
The Moon will un dergo a penumbral eclipse on 9
Feb ru ary 2009 for Rus sia, east ern Eu rope,
Antarctica, all Australasia, the Arc tic, all Asia, the
east ern por tion of In dia, and the west ern Pa cific
Ocean in clud ing the Ha wai ian Is lands.   The eclipse 
begins (Penumbra contact) at 12 hours 36.8 minutes 
and ends at 16 hours 39.6 minutes universal time. 
Mid-eclipse occurs at 14 hours 38.2 minutes
universal time.

Oc to ber/No vem ber  2008   the ASTRO GRAPH   27

Back is sues of the ASTRO GRAPH in its printed
for mat are still avail able for $1.50 each ($2.00 for
each color is sue) plus post age.  Cur rently the fol -
low ing is sues are avail able:
Vol ume No.   6 is sue 6
Vol ume No.   7 is sue 5 and 6
Vol ume No.   8 is sue 11, 3, 4, and 5
Vol ume No.   9 is sue 1, 4, 5, and 6
Vol ume No. 10 is sue 2, 3, 5, and 6
Vol ume No. 11 is sue 1, 2, 31, 4, 5, and 6
Vol ume No. 12 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 13 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 14 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 15 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 16 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 17 is sue 1, 2, 32, 4, 5, and 6
Vol ume No. 18 is sue 1, 4, 5, and 6
Vol ume No. 19 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 20 is sue 1, 2, 31, 4, 5, and 6
Vol ume No. 21 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 22 is sue 1, 2, 3, and 4
Vol ume No. 23 is sue 4 and 5
Vol ume No. 24 is sue 5 and 6
Vol ume No. 25 is sue 1, 2, 4, and 6
Vol ume No. 26 is sue 1, 2, 3, 5, and 6
Vol ume No. 27 is sue 2, 3, 4, 5, and 6
Vol ume No. 28 is sue 5 and 6
Vol ume No. 29 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 30 is sue 1, 2, 3, 41, 5, and 6
Vol ume No. 31 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 32 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 33 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 34 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 35 is sue 1 and 2
NOTES:      1 - Color is sue - $2.00 each
                    2 - Comet pho tog ra phy is sue.
Post age (for eign and do mes tic) - Add $1.07 for the
first is sue and $0.75 for each ad di tional is sue.
MAIL ING AD DRESS:
the ASTRO GRAPH
PO Box 369                                 Phone#
Dumfries, VA 22026             (703) 441-6778

MI NOR PLAN ETS
                                       po si tion
                                   15 Oc to ber                     15 November

Planet Mag ni tude     R.A.              Decl.             R.A.            Decl.

Ceres 08.7 - 08.3 09 hr 50.2 min +19 deg 51 min 10 hr 34.5 min +17 deg 54 min

Pallas 09.4 - 08.0 05 hr 28.0 min - 20 deg 36 min 05 hr 25.6 min - 29 deg 23 min

0Juno 10.6 - 11.1 17 hr 38.5 min - 12 deg 26 min 18 hr 17.9 min - 13 deg 53 min

Vesta 07.8 - 07.0 02 hr 47.1 min +04 deg 42 min 02 hr 17.4 min +02 deg 58 min
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Above, Fig ure 1: Orig i nal crop ped im age of M65 and M66 taken with a Hutech mod i fied Canon 40D cam era and Tele
Vue NP-101 4 inch re frac tor.  Ex po sure was 20 min utes at 400ASA on 1 June 2008.

Dig i tal Pro cess ing: Us ing Mul ti ple Processes
                                     by 
                              Rob ert Price

It is a rel a tively sim ple mat ter to pro cess a well ex -
posed long ex po sure astronomical im age with lit tle
to no noise.  How ever, not all im ages con tain such
"well be haved" char ac ter is tics.  Im ages from such
cam eras as the Canon 40D con tain a large amount
of noise when the out side tem per a ture is above 50
de grees Fahr en heit.  Fig ure 1 is a por tion of an un -
pro cessed im age of M65/M66 and is a good ex am -
ple of a very noisy im age.  The first step in get ting
the most out of such a noisy im age is hav ing a good
dark frame taken at about the same time and un der
the same conditions.  Sev eral pro grams will
subtract a dark frame from an im age file, but the re -
sult is not al ways per fect.  Fig ure 2 shows the im age
in Fig ure 1 af ter dark frame sub trac tion in Deep Sky 
Stacker.  There is still a lot of noise in the sub tracted
im age.  In or der to re duce this noise the au thor used
Noise Ninja for noise re duc tion.  Be cause some of
the noise had a color com po nent the strength value

for "lu mi nance" and "col ors" in the color-spe cific
part of the Noise Ninja noise fil ter were each in -
creased to a value of 10.  Fig ure 3 shows the im age
in Fig ure 2 af ter pro cess ing in Noise Ninja.  The
back ground in Fig ure 3 looks al most neu tral, but
not perfect.  The au thor used the "set back ground"
fea ture of CCD Stack to ob tain a better neutral
back ground.  Fig ure 4 shows the im age in Fig ure 3
af ter back ground nor mal iza tion in CCD Stack.   
Fig ure 4 still has some left over noise from Noise
Ninja.  The de fault sharp en ing fea ture of Noise
Ninja tends to leave a noise in the pro cessed im age
that looks like speck les.  Most of this noise looks
like sin gle pixel noise and some times it looks like
two or three pix els in a line.  When it looks like sin -
gle pix els the au thor has found the "despeckle"
noise fil ter in Adobe Photoshop pro grams to be ef -
fec tive.  When the noise con tains pix els in a line the
"dust and scratches" noise fil ter works better.  Fig -
ure 5 shows the im age in Fig ure 4 af ter level pro -
cess ing and ad di tional noise pro cess ing in Adobe
Photoshop El e ments 3.  Fig ure 6 shows the fi nal im -
age in a wider for mat show ing the Leo Triplett, M
65, M66, and NGC 3628. 
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Above, Fig ure 3: Ap pear ance of the im age shown in Fig ure 2 af ter noise re duc tion in Noise Ninja. 

Above, Fig ure 2: Ap pear ance of the im age shown in Fig ure 1 af ter dark frame sub trac tion in Deep Sky Stacker.  RGB
chan nels were ad justed for a neu tral back ground and sat u ra tion was in creased by 15 per cent. 
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Above, Fig ure 5: Ap pear ance of the im age shown in Fig ure 4 af ter level ad just ment and ad di tional noise re duc tion in
Adobe Photoshop El e ments 3. 

Above, Fig ure 4: Ap pear ance of the im age shown in Fig ure 3 af ter back ground ad just ment in CCDStack 
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Above, Fig ure 6:   Wider view of Fig ure 5 show ing the Leo Triplett, M65, M66, and NGC 3628.
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Above:   M16 pho to graphed by Lee C. Coombs on 23 July 2002 us ing a 10 inch F/5 New to nian.  Ex po sure was 30 min -
utes on  Ko dak  Ektachrome Pro fes sional  200.


