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| have beernnvestigating and usgthese incredible Point Grey Research cameras for about 6 or amow and

have been trying to come up with the best and most informative review of them for the solar astronomer. If you have
read my other reviews you know that | am nateoof thosedquote all the specifics and talk about all the abstract
concepts kind of guy. Instead I like to just go use the equipment and then report back on how it worked and how | felt
about it. | will endeavor to do the same here. It may beidifit though as | have 4 PGR cameras that | have been
actively using for months now and they each have a unigue personality and pros and cons.

The cameras irthis reviewwhere all capable of 16 bit recording and the models usedas follows:

PGR Scorpion 1600X 1200 monochrome

Technicalspecs no longer on theGR site

PGR Flea 2 640 X 480 mnochromeFlea ©2

At 29x29x30mm, the Flea®2 is even smaller than the original Flea camera and is designed to have the
form factor of similar industry standard analog cameras. The 800Mb/s interface enables full frame rate
RGB image transmission and even more cameras on the same bus. The IEEE -1394b cable with jack
screws allows a more secure connection to the camera.

Sensor Sony 1/3", 1/2", 1/1.8", 2/3" CCD€olor/BW “

Resolutiont 0.3, 0.8, 1.3, 1.4, 2.0, 5.0 Megapixels

Frame Rate 7.5 FPS (FL2&0S5) to 80FPS (FL-R3S2)

Dimensions 29 x 29 x 30 mm X larger image
Interface: 9-pin IEEE1394b 800Mb/s interface

--H Download Product Datasheet | Getting Started Manual
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PGR Grasshopper 2448 X 2048 monochrome

The Grasshopper ® IEEE -1394b (FireWire) digital camera line offers a large selection of
high resolution, high sensitivity sensors and an ultra fast 800Mb/s digital interface.

Attractive pricing makes these powerful cameras i deal for OEMs and system integrators
who need compact systems that deliver 0.3M, 1.4M, 2.0M or 5.0M images at high frame

rates. The Grasshopper cameras are particularly effective in demanding imaging

applications such as those used in electronics manufactu ring, life sciences and
microscopy, surveillance and security, and ITS.

Sensor Kodak and Sony 1/2", 1/3", 1/1.8" or 2/3" progressive Sci
CCDs

Resolution 640x480, 648x488, 1384x1036, 1624x1224, 2448x2
Dimensions 58mm x 44mm x 29mm

Interface: Dual 9pin IEEE1394b 800Mb/s ports

% larger image

-H Download Product Datasheet | Getting Started Manual
PGR Chameleon 1296 X 964 monochrome ‘1’
P UsEra
Chameleon *©
The Chameleon E  US B digitabvideo camera from Point Grey Research is a complete, cost effective and reliable
imaging solution. A high sensitivity Sony EXview HAD CCD® sensor, combined with a hi -speed USB 2.0 digital
interface, makes the Chameleon an ideal choice for demanding imaging applications such as object and gesture

tracking, test and measurement,life and bioscience, augmented reality, multitouch display, security and
biometrics, and robot guidance.

éDownload a comparison of the Sony ICX445 with other CCD's

Sensor Sony 1.3MP 1/3" ICX445 EXview HAD CCD
Resolution and Frame Rate1296x964 at 18 FPS

Digital Interface: USB 2.0 5pin Mini-B interface
Dimensions 25.5 mm x 41 mm x 44 mm

General Purpose 1/Q 7-pin connector for trigger and strobe

A larger image

First off let me just say that every one of the camerad mutstandingbuild quality and very rugged. They are all made

in Canada and shipped in little white cardboard reinforced boxes with serial numbers, date packed, clear instructions o
gettingthe software, et&X They appear to be designed for the serious imaging needs of modern industry. | want to also
say that everyone at Point Grey was extremely professional and courteous in response to both my emails and phone
calls. There technical gport person answered the phone and was actually very knowledgeable about the product. |

did not have to get transfeed to 5 or 6 different people to find someone who wé§nst reading the standard tech

support stuff flom a computer screen. These people provided world class support and sales s@vigéigl fan of this

sort ofexperienceand frankly, wo®@buy fromcompanies whdR 2 yp@videit.
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Again, | am no scientist or optical engineer so this may be a little lacking for those of you who want to investigate the
inner workings or alter the camera for your use. | am a very experienced solar imager though and believe that | can gi\
you a goodeport on these cameras in the field.

Let@ start with the Scorpion.

/4 Q"

| started using a PGR Scorpion camera in early 2010. These camarsaadnieon Linux Windows or Ma@latforms. |
tried them all on Mic and WindowsThey all work best on the Mac but can easily be used @ dt€b. The only
problem is that you have to havepaweredFHreWire porton your PC in order to use theniMy old Dell Inspiron did not
have ths so | ended up having to purchaseexternally powered CMCIA-ireWre cardto use the camera on my PC.
This was an additional $80 but well worth it once | started using it.

The scorpion haa dull chrome fiishand is very light. It did not come with any eyepiece adaptors but once | found one |
installed it onto several scopegth no balance or weight issues. | am a long time Imaging Source DMK user and can tell
you that this camera is a little bit taller and about half as deep. It is also lighter than the DMK line.

This is Alan Friedm&work withthe Scorpion:



| found it to be an incredibly good camera with an enormous amount of range sensitivity. It recorde3d at 30fps in 8 bit
mode and 15 fps in 16 bit mode under full resolution.

This camera is no longer sold new but if you can find one wse®BDO0 or so | would strongly recommend it. It is a solid
as a rock workhorse.

| use all of my cameras in my outreach progféhe Charlie Bates Solar Astronomy Prejediroadcast live images of
the Sun through different scopes and under a wide raoigeonditions. The Scorpion has never failed me from 10
degrees F up to 110 deg F.runs all day long through hundreds of students using it without the slightest hiccup. Its
imaging capabilities are very similar to the DMK41 except that it has a featee rate and higher resolution.



Figurel © Alan Friedman | all rights reserved




Now on to the Flea 2.

The fea2 is a very inexpensive camera with a small chip (1/4) that has a fantastically high frame rate at 80fps. It work:
very well for long focal length shots with a small FOhMe camera is so small you can easily carry yoiar shirt pocket if
you wanted to. It is about the size of a stack of 10 quarters if they were squared off.

This camera is also a FireWire unit so it works best with a Mac using ASTRO IIDC. The Flea really excels when taki
small FOV prominence granulation shots. It is capable of gathering an enormous amount of data in just 30 or 40
seconds. This is very beneficial when trying to capture quitidpgingsolar features. Wat the camera lacks in

resolution it certainly makes up fan frame rate.

Here are a couplpicturesfrom my CakK diagonahd LS 3&ising the Flea 2:




PGRGrasshopper

The Grasshopper camera is certainly the flagship of my PGR fleet. It is alsxferigive at around $2500. This
camera can provide stunning full disigh resolution (2448X2048ages at a high frame rate of fps. It is the largest
camera as well but it is nainwieldy. It can also go as high2fps in the640X480 mode. This is incredibl

The Grasshopper is a pleasure to use and it will deliver in any situafiba.below is a photo from Brian Shelton using a
Grasshopper on a Solaxpe double 70 filter set.






Hereis one of my pictureasing the Lunt 200mm-+Aipha scope and a Grasshopper:



