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INTRODUCTION

The following information is intended to be a consumer review for the Imaging Source
Monochrome USB line of cameras. | am a novice solar imaging enthusiaatfesitlyears
experience in Sola&strophotography ana lifetime of interest and experiendealing with
astronomy and cosmology.am currently an AiTraffic Controller in Atlantal am not an
employee of any astronomy related company nor was | paid for this review.

The Imaging Source out of Bremen, Germany with offices in Charlotig)®@cently sent mea selection of theifline

of monochrome USB cameras and allowed me to do a complete review of their usability and imaging potential for Sola
Astrophotograhy. | have been a big fan of the DMKBM DMK4Xor years nowas they have beemy main imaging
camera. | thought it might be usefuf | wrote this review of my impressions of the camei@sother people in the

market for a solar imaging camera. | have not used apgresive night time imaging equipment other than the Meade
AaSNASa 2F 5{LQao® L Y y2 SELSNI FT2NJ ddz2NB odzi L K2 LIS

The4 cameras that | evaluated were

DMK 21AUCO03

DMK 31AUO03

Lens not included

Lens not included

Lens not included

Lens not included

Themanufacturersspedfications and sample photos from each camera are locatgdhe end of the review.
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REVIEW

On January 31 2009 my friend Theo aridvent out to the Charlie Elliott Wildlife Management area with my solar setup
to take some images using the aforementioned cameras. All cameras where used with the following equipment:

Lunt 60mm/B1800 Cak solar telescope

Meade 80mm ED triplet/ Orion TypkeGlass solar filter

Coronado 90mm Double stacked Halpha solar telescope

Celestron CGE mount on a PWTech Pinnacle portable pier with ADM accessories
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The DMK cameras had many similarities. They are all of very rugged construction with a blue peiatdady. The
cameraseach had a mounting bar on thmttom for industrial applications
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The cameras come as pictured withleas Inside the box ithe camera body, a 1 ¥ nosepiece for inseriitig a

telescope a 6ft USB connecting catdada CD containing the camera drivers and the software to obtain the images.

The software is called IC capture. It is very well designed and simple to use. There are adjustments for exposure, gair
gamma and many differemtodecsavailable for recording iages. It works exceptionally well and does not cause
headaches to the user. It is very intuitive also so there is not a lot to learn with it.
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For those of you that might not be aware of what the fuss is about with these cameras; they are useuite saperal
hundred orseverathousandframes of an image in the telescope in rapittcessiomnd store them in an .awir other

popular video format. The images are then fed into a stacking application such as Registax or &wilStatlkops a
simulated long exposure t¢ifie imagewithout the tracking errors and or any blurs from shaking or wind. The reason

that all of the camerashosenfor solar use are monochrome is because the telescopes commonly used for solar imaging
are narowband in design and only show one particular frequency of light. The images that youtbecmernetand

in magazines are almost always generated in monochrome and then colorized in Adobe or a similar program for the
finished result. | also own@MK 31 USB color camera but it has hagedresults withthe Sun due tats confusion

with an overor underexposed monochrome (red/no retlue/no blug signal.

The main difference in the cameras is chip size. The 21 h@siach CCr CMOS chipThe 31 has a 1/3nch CCD
chip. The 41 hasH2 inch CCD chipThe larger the chip of course, the higher the resolutmi larger field of viewaf
the imagebut the slower the frame rate.

TheDMKi M Q& KI @S (G KS avYl t fréSaution TReBMKRL cah Take®0 f@umes pey decorfid Svhila the
DMK31 iscapable of 30fps and theMKa41 doesl5fps. All of thesespeeds may sound like a lot to nighttime
astrgphotographers but solar is a different animal. Ideally 60fps at the 1/2 iriphstte would be best but that one is
not offered yet.



These cameras fit very easily into anything that you can inserta 1 % i
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nch eyepiece into.
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They are attached to the computer via the supplied 6 ft USB cable but in order to be usable by ngess inaa have to

go out and buy a longer cable. The CMOS camera ns&drale tamini USR:ablebut all of the others used a
standardA male to B male USRble. Pictured throughout this review is a 15ft USB 2.0 cable that | added after market
at a cest of $29 US.

The table is divided by the type of telescamedand then by each camesaesults The first part will show Halpha in all
four cameras the next part Calcium K lirend finally viite light results with all four cameras. Each enltrgn has the
actual image from the camera and then the processed image after it.

I should note that each camera chip was cleaned with a cotton swab and eyepiece cleaner before each use. They do
tend to accumulate dust and debris like any other camerdaifi have to be cleanedften before use.

There are plusses and minuses to each camera and | hope that the following table of images shows them clearly.
The Halpha images show a set for the prominences and a set for the surface detail for each camera.
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DMK21 CMO®re processin

DMK21 CMO@®ost processin



DMK21 CMO@®re processin

DMK2L CMOShost processin
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DMK21CCD post processin



DMK21QCD pre processin
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DMK31QCD pre processing
DMK31QCD post process



DMK31QCD pre processin

DMK31QCD post processins



DMK41L GCD preprocessing




DMK41QCD pre processin

DMK41GCD post processi



CaK IMAGE:

DMK21CMOS pre processin

DMK21CMOS post processi



DMK21CQCD pre processi

DMK21QCD posprocessin




DMK31QCD prep

DMK31QCD posprocessing




DMK41GCD preprocessind

DMK41QCD postprocessing



WHITE LIGHT IMAGES:

DMK21CMOS preprocessin

DMK21OMOS postprocessin



DMK21CQCD preprocessin

DMK21GCD posiprocessing



DMK31QCD preprocessin

DMK31C0CD posprocessin




DMK41GCDpre processind

DMK41CQCD posiprocessing



You will notice that as the chip sizes get bigger the resolution improves and the overall raw image gets better and
better. ¢ KS 2f R FTRF3IS a3IFNDIFIS AyX 3IJFNDBIFIS 2dzi¢é¢ F LILX ASE A
better final image after processing. All final images were 800 stacked and aligned frames using Registax and then
they were colorized and savediCorel Photo Paint 10.0. | have seen others in the hobby do a much better job at
processing these imagesith Adobe Photoshogbut | wanted to show what a novice result would be with each

camera.

BOTTOM LINE:

The CMOS version of the 21 was the smallastl cheapest of the set and it showed its performance. | would say
that it is only a small step above the results you would get frondecentwebcam from any computer store. John at
DMK wanted me to check out the performance of the CMOS chip | thorkhis own knowledgenore than anything
else. | would say that it shouldnly be purchasedor solar astrophotographyf you are on the tightest of budgets

I would however strongly recommend any of the CCD versions of these cameras as they all produsetla image
with very little effort or adjustment required.

The following table represents my impressions of some important aspects of the cameras:
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In my opinion, theDMK41 Monochromecamera is theone to purchase as it has the highest resolutiofihe
frame rate is a little slow at 15fps but it certainly makes up for it in resolutiand field of view for taking full disk
images Since it is currently the same price as the DMK3L1 | believe that this is the begteho




