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Color Cor rec tion for Mod i fied DSLR Cam eras 
                                        by

                                Rob ert C. Price

The mod i fi ca tion to a DSLR cam era to make it
more suit able for as tro nom i cal pho tog ra phy con -
sists of re plac ing the cam era's nor mal in fra red
block ing fil ter with an in fra red cut-off fil ter that
passes the hy dro gen al pha wave length of light at
656 nanometers.  The red color of emis sion neb ula
is pri mar ily caused by hy dro gen al pha light.  By
pass ing this light at 656 nanometers, more red light
is al lowed into the cam era.  As a re sult, the color of
the neb ula co mes through much better in im ages
taken with such mod i fied cameras.  This ad di tional
red light changes the cam era’s nor mal color bal -
ance.  Im ages taken us ing such mod i fied DSLR
cam eras take on a red hue.  Fig ure 1 shows this red
hue when a gray card/color chart is pho to graphed
with a mod i fied camera.  Fig ure 2 shows the same
card  taken with the same cam era but us ing a cus tom 
color bal ance that al lows the cam era to take day -
light pic tures that look like nor mal day light bal -

anced im ages.  When used for long ex po sure
as tro nom i cal pho tog ra phy the nor mal cam era color
bal ance is uti lized  in order to al low the max i mum
amount of hy dro gen al pha light into the cam era. 
Typ i cally sev eral ex po sures are taken and then
added or stacked to re duce back ground noise
caused by the long as tro nom i cal ex po sure which
typ i cally take from 3 to 20 min utes.  The red hue
typ i cal of mod i fied cam eras is pres ent in each of the 
im ages that make up the fi nal long ex po sure im age. 
In or der to faith fully re pro duce the color of stars
and neb ula this red hue must be elim i nated or stars
and neb ula will take on a false color.  To de ter mine
how best to tackle the elimination of this red hue the 
au thor took 10 day light im ages of a color card us ing 
a Hutech mod i fied Canon 40D with an ex po sure
that was 1/10 of a nor mal ex po sure.  The 10 im ages
were each taken in di rect sun light as were the im -
ages in Figure1 and Fig ure 2.  Each of the 10 un der -
ex posed im ages was taken us ing an ex po sure of
1/2500 sec ond at F/36 and 800ASA.  The nor mal
day light im age in Fig ure 1 and Fig ure 2 was taken at 
1/250 sec ond at F/36 and 800ASA.  Fig ure 3 shows

Above:   Fig ure 1, gray card pho to graphed in day light us ing a Hutech mod i fied Canon 40D cam era at 800ASA.  Ex po -
sure was 1/250 sec ond at F/36.
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the raw un pro cessed ap pear ance of one of these un -
der ex posed im ages. The 10 un der ex posed im ages
were stacked in the pro gram Deep Sky Stacker just
as they would be if they were long ex po sure as tro -
nom i cal pho tog ra phy.  Fig ure 4 shows the 10 im -
ages af ter be ing stacked us ing RAW cam era files
from a Hutech mod i fied Canon 40D cam era.  Deep
Sky Stacker al lows con trol of each of the RGB
color chan nels within the im age pro cess ing of the
fi nal im age.  Af ter a lit tle trial and er ror it was found 
that align ing the RGB chan nels as shown in Fig ure
5 would achieve the same color bal ance that a nor -
mal day light im age ob tained.   The stacked im age
pro duced by the Deep Sky Stacker pro gram was
very flat and lacked color in ten sity.  Fig ure 6 shows
this im age af ter the color in ten sity was in creased in
Adobe Photoshop.  Af ter color cor rect ing stacked
un der ex posed im ages of a color card from a Hutech
mod i fied Canon 40D to achieve good day light
color bal ance, the next step was to use ac tual long
ex po sure as tro nom i cal im ages and com pare the fi -
nal re sult with the im age ob tained from an un mod i -
fied Canon 40D.  Fig ure 7 shows a raw un pro cessed
im age of a 20 min ute ex po sure of M33 taken with a
Hutech mod i fied Canon 40D at 100ASA.  Three

iden ti cal im ages to Fig ure 7 were stacked us ing
Deep Sky Stacker and the RGB chan nels were
aligned to over lap each other as closely as pos si ble.   
Fig ure 8 shows the com puter screen as it ap peared
af ter the 3 im ages were stacked and the RGB chan -
nels aligned.  Note that the im age in Fig ure 8 is very
flat and lacks color.  Im ages from Deep Sky Stacker
typically re quire an im age pro cess ing pro gram such 
as Adobe Photoshop to in crease color sat u ra tion
and to ad just lev els to darken the sky back ground. 
Fig ure 9 shows the re sult of in creas ing the color sat -
u ra tion on the im age in Fig ure 8 as well as us ing
lev els on Adobe Photoshop to achieve a good black
sky back ground.  Fig ure 9 shows the re sult of us ing
the pre vi ously de scribed im age pro cess ing steps on
three 20 min ute ex po sures of M33 taken with a
Hutech mod i fied Canon 40D and TeleVue NP-127
5 inch re frac tor.  Fig ure 10 shows a 20 min ute ex po -
sure of M33 taken with an un mod i fied Canon 40D
at 400ASA and with this same 5 inch re frac tor.  The
im age was pro cessed with out any at tempt to color
bal ance the im age since with an un mod i fied cam era 
color bal ance should be natural.  Both im ages are
sim i lar in color bal ance.  Note that the the mod i fied
cam era brings out the hy dro gen al pha neb u lae.

Above:   Fig ure 2, gray card pho to graphed in day light us ing a Hutech mod i fied Canon 40D cam era at 800ASA.  Ex po -
sure was 1/250 sec ond at F/36.  Cus tom white bal ance was used to give a day light color balance.
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Above:   Fig ure 3, raw un pro cessed im age of a gray card pho to graphed in day light us ing a Hutech mod i fied Canon
40D cam era at 800ASA.  Ex po sure was 1/2500 sec ond at F/36.  Im age was un der ex posed by a fac tor of 10.

Above:   Fig ure 4,  re sult ing im age from ten im ages iden ti cal to Fig ure 3 stacked us ing Deep Sky Stacker.  Note both
the lack of color and im age noise in the stacked im age.



70  the ASTRO GRAPH     June/July  2009

Above:   Fig ure 6,  im age in Fig ure 4 af ter ad di tional pro cess ing in Adobe Photoshop to in ten sify the col ors.  Note
there is still a large amount of im age noise.

Above:   Fig ure 5,  com puter screen from Deep Sky Stacker that pro duced Fig ure 4.  Im age shows how the RGB chan -
nels were aligned to pro duce a stacked im age with day light color bal ance.
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Above:   Fig ure 8,  com puter screen of Deep Sky Stacker show ing 3 stacked im ages of M33 identical to that of Fig ure
7.  Also shown is the RGB chan nel align ment used to ob tain a neu tral sky background.

Above:   Fig ure 7, raw un pro cessed im age of M33 pho to graphed us ing a Hutech mod i fied Canon 40D cam era at
100ASA.  Ex po sure was 20 min utes us ing a TeleVue NP-127 5 inch re frac tor.
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Above:   Fig ure 9,  the im age shown in Fig ure 8 af ter ad di tional pro cess ing in Adobe Photoshop to in ten sify the col ors
and ad just the lev els to pro duce a dark sky background.
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Above:   Fig ure 10,  im age of M33 taken with an un mod i fied Canon 40D cam era at 400ASA.  This sin gle ex po sure was
20 min utes us ing a TeleVue NP-127 5 inch re frac tor.  Im age pro cess ing was lim ited to level ad just ments.  No ad just -
ments were made to change the color bal ance.  Note that this im age is sim i lar in color bal ance to Fig ure 9.
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   As tro phot ogra phy for June and July
                                  by
                            Ralph Proc tor

Mer cury be gins June as a morn ing ob ject low in
the east ern sky.  Mer cury moves higher in the east -
ern sky and reaches a great est west ern elon ga tion of 
23 de grees on 13 June when it will be in poor pho to -
graphic po si tion with a dec li na tion of mi nus 20 de -
grees.  Dur ing the re main der of June Mer cury
moves lower in the east ern sky and by the first week 
in July dis ap pears into the Sun’s glare.
Ve nus be gins June as a morn ing ob ject high in the
east ern sky.  Ve nus reaches a great est west ern elon -
ga tion of 46 de grees on 5 June when it will be in
good pho to graphic po si tion with a dec li na tion of
plus 9 degrees.  Dur ing June and July Ve nus re -
mains a morn ing ob ject high in the east ern sky.

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

The Moon’s wan ing cres cent phases will be lo -
cated high on the eclip tic and in ex cel lent pho to -
graphic po si tion dur ing June (June 22 and July
(July 19), with an ap par ent dec li na tion of up to +26
de grees.

Mars be gins June as a morn ing ob ject low in the
east ern sky in the con stel la tion Sag it tar ius.  Dur ing
June and July Mars moves higher in the east ern sky,
in creases in bright ness from mag ni tude +1.2 to
+1.1, and in creases in di am e ter from 4.7 to 5.3 arc
sec onds.

Ju pi ter be gins June as a morn ing ob ject in the east -
ern sky in the con stel la tion Capricornus.  Dur ing
June and July Ju pi ter moves higher in the east ern
sky, in creases in bright ness from mag ni tude -2.5 to
-2.8, and in creases in di am e ter from 41.8 to 48.6 arc 
sec onds.

Sat urn be gins June as an eve ning ob ject in the
west ern sky in the con stel la tion Leo. Dur ing June
and July Sat urn moves lower in the east ern sky, de -
creases in bright ness from mag ni tude +0.9 to +1.1,
and de creases in di am e ter from 17.9 to16.3 arc sec -
onds.

Ura nus be gins June as a morn ing ob ject low in the
east ern sky in the con stel la tion Aquar ius.  Dur ing
June and July Ura nus moves higher in the east ern
sky, in creases in bright ness from mag ni tude +5.9 to 
+5.8, and in creases in di am e ter from 3.46 to 3.63
arc sec onds. Ura nus is lo cated at R.A. 23 hours 48.5 
min utes dec li na tion -02 de grees 05 min utes on 15
June and at R.A. 23 hours 48.5 min utes dec li na tion
-02 de grees 05 min utes on 15 July.

Nep tune  be gins as a morn ing ob ject high in the
east ern sky in the con stel la tion Capricornus. Dur -
ing June and July Ura nus moves higher in the east -
ern sky, in creases in bright ness from mag ni tude 
+7.9 to +7.8, and in creases in di am e ter from 2.29 to
2.35 arc sec onds. Nep tune is lo cated at R.A. 21
hours 55.1 min utes dec li na tion -13 de grees 06 min -
utes on 15 June and at R.A. 21 hours 53.2 min utes
dec li na tion -13 de grees 16 min utes on 15 July.

Pluto be gins June as an eve ning ob ject high in the



west ern sky in the con stel la tion Sag it tar ius.  Pluto
reaches op po si tion with the Sun on June 23 when it
will be in poor pho to graphic po si tion with a dec li -
na tion of mi nus 18 degrees.  Dur ing June and July
Pluto re mains con stant in bright ness at mag ni tude
+13.9.  Pluto is lo cated at R.A. 18 hours 08.5 min -
utes dec li na tion -17 de grees 39 min utes on 15 June
and at R.A. 18 hours 05.4 min utes dec li na tion -17
de grees 43 min utes on 15 July.

Events:

Antares will be oc cult ed by the Moon on 7 June (04 
hours uni ver sal time) for  all North Amer ica ex cept
Can ada, the north ern part of South Amer ica, the
north ern part of the At lan tic Ocean, and the north -
west ern por tion of Af rica; on 4 July (10 hours uni -
ver sal time) for Ja pan, Guam, the Mar shall Is lands, 
the Kiribati Re pub lic, and the Ha wai ian Is lands;
and on 31 July (16 hours uni ver sal time) for north -
east ern Af rica, south east ern Eu rope, the Mid dle
East, Ara bia, In dia, south ern China, south east ern
Asia, and the north ern Phil ip pines.

Juno will be oc cult ed by the Moon on 15 June (23
hours uni ver sal time) for the south ern In dian
Ocean, north west ern Aus tra lia, Malaysia, New
Guinea, and Mel a ne sia.

The Sun will un dergo a to tal eclipse on 21-22 July
2009 for In dia, south ern and east ern Asia, Ja pan,
north ern In do ne sia, the Phil ip pines, and the west -
ern and cen tral por tion of the Pa cific Ocean.  The
eclipse be gins at 23 hours 58.3 min utes uni ver sal
time 21 July and ends at 05 hours 12.4 min utes uni -
ver sal time 22 July.  Cen tral eclipse at lo cal ap par -
ent noon oc curs at 02 hours 33.0 min utes uni ver sal
time 22 July.  The shadow of the to tal eclipse be gins 
in the cen tral Pa cific Ocean, trav els across Asia,
and ends off the east ern coast of In dia.

The Moon will un dergo a penumbral eclipse on 7
July 2009 for North, Cen tral and South Amer ica,
the Pa cific Ocean in clud ing the Ha wai ian Is lands
and Australia.   The eclipse be gins (Pen um bra con -
tact) at 8 hours 32.8 min utes and ends at 10 hours
44.4 min utes uni ver sal time.  Mid-eclipse oc curs at
9 hours 38.6 min utes uni ver sal time.
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MI NOR PLAN ETS
                                       po si tion
                                      15 June                             15 July

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

Ceres 08.4 - 08.8 11 hr 08.5 min +16 deg 33 min 11 hr 45.2 min +11 deg 00 min

Pallas 09.0 - 09.0 08 hr 18.3 min +05 deg 06 min 09 hr 21.2 min +05 deg 32 min

Juno 10.2 - 09.0 23 hr 34.5 min +02 deg 29 min 00 hr 01.4 min +04 deg 00 min

Vesta 08.3 - 08.4 05 hr 27.8 min +22 deg 09 min 06 hr 49.2 min +22 deg 17 min
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Above:   Fig ure 1, Takahashi TOA-150 6 inch re frac tor with Canon cam era and par al lax rings at tached.

Prod uct Eval u a tion: Takahashi TOA-150 
                                        by

                               Rob ert C. Price

The prod uct be ing eval u ated is a Takahashi
TOA-150 re frac tor telescope.  The TOA-150 is an
air spaced trip let ortho apochromat  tele scope with
an ef fec tive ap er ture of 150mm and a fo cal length
of 1100mm.  The main tube has a di am e ter of
179mm and a length of 990mm.   The TOA-150 has
a re tract able dew shield.  Weight of the op ti cal tube
is 33 pounds with out the 10 pound tube coun ter -
weight.  The TOA-150 has a 4 inch draw tube with a 
mi cro edge 10 to 1 focuser and a built-in cam era an -
gle ad juster. Both the focuser and cam era an gle ad -
juster are very smooth with pos i tive lock ing
mech a nisms that do not dis turb the fo cus or im age
po si tion.  The TOA-150 co mes with ex ten sion
tubes and adapt ers for 1.25 and 2 inch eye pieces. 
Cam era adapt ers are op tional items, but the 2 inch
eye piece holder will accommodate a stan dard 2

inch T-ring cam era adapter.  Fig ure 1 shows the
TOA-150 with a Canon cam era at tached by means
of the CA-35 cam era adapter.  The TOA-150, when
used pho to graph i cally, needs a field flat tened even
for APS-C size (22mm by 15mm) CCDs or DSLRs.  
The Takahashi 67 flattener does an ex cel lent job
even for 35mm size chips.  Fig ure 2 is an im age of
the cen ter por tion of a 10 min ute ex po sure of M57. 
Star im ages are small and color free.  Fig ure 3 is the
cor ner of the im age in Fig ure 2.  It is dif fi cult to de -
ter mine which cor ner the im age is from.  Stars at the 
edge and cor ner of this 35mm size im age re main
very sharp.  Fig ure 4 is an im age of Sat urn at prime
fo cus.  Note how well the al most edge-on rings are
re solved.  Fig ure 5 is a prime fo cus im age of
NGC2392 and shows some of the smaller fea tures
of this small plan e tary neb ula.  Fig ure 6 is an im age
of M100 show ing nu mer ous smaller gal ax ies in the
field.  In sum mary, be side be ing built like a tank, the 
Takahashi TOA-150 is a su perb op ti cal in stru ment
that delivers pin point color-free star im ages.
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Above:   Fig ure 3, cor ner of im age frame from the same im age as fig ure 2.  Takahashi 67 field flattener was in used with 
the TOA-150.  Note this is the cor ner of a 35mm size frame.

Above:   Fig ure 2,  M57 taken at the prime fo cus of a Takahashi TOA-150.  Ex po sure was 10 min utes us ing a Hutech
mod i fied Canon 5D mark II cam era at 200ASA..  Im age is un pro cessed.
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Above:   Fig ure 5,  NGC2392 taken at the prime fo cus of a Takahashi TOA-150.  Ex po sure was 20 min utes us ing a
Hutech mod i fied Canon 40D cam era at 100ASA.

Above:   Fig ure 4, Sat urn take at the prime fo cus of a Takahashi TOA-150.  Ex po sure was 1/100 sec ond us ing a
Hutech mod i fied Canon 40D cam era at 800ASA..
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Above:   Fig ure 6, M100 and nu mer ous small gal ax ies pho to graphed by Rob ert Price on 17 April 2009 us ing a
TOA-150 6 inch re frac tor at F/7.3.  Im age con sists of twelve 5 min ute ex po sures taken with a Hutech mod i fied Canon
40D cam era at 800ASA.
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Above:   The Orion Neb ula, M42 pho to graphed by Lee C. Coombs on 12 March 2004 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.


