           ToUcam:  Guidelines for Mars imaging

    Alan Chu  2003.07.20
ToUcam Installation

The original bundled CD-ROM (ToUcam Pro, Version 1.0) does not support Windows XP. 

To install the updated ToUcam driver on Windows XP/2000/98 platforms, follow the steps below.

1.  Unplug ToUcam. Log-in http://www.pc-cameras.philips.com/index_drivers.html.

2.  Click ToUcam Pro.
3.  Click ToUcamWebUpdate13.exe. This file (~ 1.4 MB) will be downloaded to your hard 

    disk. It is not the real ToUcam driver but an intermediate step that leads you to finish 

    installation via Internet. So stay log-in.   

4.  Do you wish to update your Philips ToUcam Camera through the Internet > click Yes.

 Alternatively, you can install ToUcam at later time by running ToUcamWebUpdate13.exe. 

5.  Choose Philips ToUcam Pro. Do not choose wrongly.

6.  Do you want to install applications from your original CD-ROM > click No. Click Yes will 

    install the applications; they are useless to astro-imaging but consume hard disk space.

7.  Continue to follow the screen instructions. Be patient if the installation speed is slow in 

     non-broadband network. Plug in your ToUcam when asked. If installation is successful, 

     you should see non-interrupted images captured by the camera and the confirm statement 

     Your ToUcam Camera is now ready for use. Click Ready. 
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     (Remark: Some PCs are rebooted during installation. This is normal.)

8.  Wait until the Philips VLounge window appears (in some case it shrinks

     down on the bottom of the screen). Close the Philips VLounge window. 

     A short-cut icon Philips VLounge is also self-generated on the desktop. 

     Delete this icon because it is useless in astro-imaging.

9.  From the Windows Program Files listed Philips ToUcam Camera, make 

     a new short-cut icon Philips VRecord and move it to the desktop. Click 

     this icon to activate ToUcam. Check the activation again after PC reboot.
ToUcam runs more smoothly on Win XP and Win 2000 than Win 98. Furthermore, Chinese Win98 displays garbled Chinese characters on the ToUcam screen menu. This is inconvenient but can be solved by interpreting the English menu, as shown in the following figure.  
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Using ToUcam
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The original front-lens of ToUcam is no longer useful. Replace it 
with the Mogg adapter which fits to the telescope’s visual back.  

ToUcam works best with telescopes at f/20 ~ f/40 effective focal ratio.
My configuration is a 10-inch f/6 Newtonian + Tele Vue Powermate 
5X Barlow + ToUcam with Mogg adapter. This configuration produces
an effective f/34 and a resolution of 7.5 pixels per arcsec at frame size 
of 640 x 480 pixels. If the object is a 20-arcsec Mars, its image will be 
150 pixels in diameter, roughly 1.7-inch across on a XGA computer screen.   

Please check your hard disk space. The ToUcam captures AVI video which is a sequence of many bmp (bitmap) frames. A 2-minute AVI at 10 frames per sec, 640 x 480 pixels per frame consumes about 500 MB. You need to restrict the video duration or frame size if hard disk space is limited.

1. Turn on Philips VRecord. A picture frame appears. The top bar shows 4 menus 

            File   Devices   Options   Capture  
2. Click Capture > Set Frame Rate = 10 f / sec. Ensure Capture Audio is not activated. 

3. Options > Video Format > Select frame size = 640 x 480 pixels. Do not alter the default I420,

a kind of color system. If hard disk is capacity-limited, select 352 x 288 pixels; it reduces the  frame area but image size remains unchanged.  

4. Options > Video Properties > Image Controls > Disable Control Full Auto.
5. Options > Video Properties > Camera Controls > Disable Exposure Auto.
6. Depending on what object to be imaged, set parameter values on

·  Brightness, Gamma, Saturation  (These are Image Controls parameters.)  

· Shutter Speed, Gain  (These are Camera Controls parameters.)
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See the figure below. 
    In case the Gain button is hidden in the Camera Controls page, go to the Control Center on Microsoft Windows and set the display at 1024x768 with the default DPI (Dots Per Inch). If the DPI is set at 120 (i.e. bigger characters), the Gain button is probably hidden. 
You can see the effect of parameter setting. Over-setting makes image blooming; under-setting makes image dark and noisy. A sample setting to capture bright Mars ((1.8 magnitude) with my 10-inch f/6 Newtonian + 5X Barlow + IR block filter + ToUcam is

        Brightness      50 %  (100 % means full scale.) 

        Gamma        20 %  

        Saturation      80 %    

        Shutter Speed   1/25 sec

        Gain          20 ~ 40 %  (object brightness and sky conditions dependent)
Most likely I do not change above setting except the Gain.

7. Move the object image within the frame to see any trace of dust or contamination. If there is, avoid using the infected area or go ahead to clean the CCD window and/or Barlow lens. 

8. Watch the PC screen. Focus the object image as precise as possible and maintain it preferably at the frame center (or at a dust-free position) with a clock drive. Be patient to focus in unfavorable seeing conditions. 

9. Judge the color of the image. Suppose the image is Mars. Normally the White Balance control is Auto and Mars looks naturally red. If Mars looks “too red” or awkward on screen, turn off White Balance Auto and/or adjust the White Balance manually until the color looks normal. 

Blocking infrared rays to the CCD chip helps to trim the color. 

10. When focus, image position and color balance are okay, video recording can begin any time.
Now go to  File > Set Capture File > type the file name of the video to be captured. Normally I name the video 0.avi, 1.avi, 2.avi in sequence. Afterwards they are renamed to reflect the time of recording which can be checked from the file’s date/time. Of course the PC clock  must be accurate.
11. Capture > Click Start Capture and follow the default suggestions on screen. Always disable the Capture Audio, else the video cannot be processed by the Registax software. If the video happens to contain audio, use Avi2bmp version 0.49c (http://avi2bmp.free.fr/telechar.htm) 
to convert the video to bmp frames and then input the frames to Registax. During video capturing, the bottom of the frame displays the time lapsed, no. of drop frames and accumulated no. of frames. Fast hard disks (7200 rpm) are preferred for zero drop frames. 
12. Click Stop Capture if you wish. A maximum of 2-min per video session is suggested. The video is now auto-saved at the given file name. It can be played back with a media player.

IR-UV Block Filter for ToUcam
By screwing an IR-UV (infrared and ultraviolet) block filter on the Mogg adapter, Mars images from ToUcam is more clean and free of color dispersion. This filter is available from Baader,

http://www.baader-planetarium.de/zubehoer/okularseitiges_zubeh/info_farbfilter/infoseite-uvir.htm#englisch.
This website http://www.astrosurf.com/ecliptica/baader.htm also sells varieties of Baader filters and an equivalent version of the Mogg adapter. 
My telescope + ToUcam setup for Mars imaging 
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A raw frame from ToUcam video 
Below is a typical raw frame extracted from the author’s Mars video archive (0350.avi). It was captured through the Baader IR-UV block filter on 2003 July14, 03:50 HKT (2003 July 13, 19:50 UT) under seeing 3 ~ 4/10 in Taipo site, Hong Kong. The telescope and ToUcam settings are same as mentioned above. 

The angular diameter of Mars is 18.9 arcsec, its image on ToUcam is 143 pixels vertical, equivalent to 1.6 inches (40mm) on a 15-in LCD monitor at 1024 x 768 pixels resolution. 
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Image size on ToUcam
Image size on ToUcam = EFL x ( / 206264
where EFL is the effective focal length of the imaging system, 

( is the angular size of the object being imaged, in arcsec.
Example 1:   EFL of Celestron 8-inch telescope + 3X Barlow lens + ToUcam = 6000 mm
            The object is Mars of 25.1 arcsec angular diameter.
Image size of Mars = 6000 mm x 25.1 / 206264 = 0.73 mm
Example 2:   Size of one ToUcam CCD pixel = 5.6 x 5.6 (m = 0.0056 x 0.0056 mm

            Image size of Mars = 0.73 mm

Pixel size of Mars image = 0.73 / 0.0056 = 130 pixels

Example 3:   Based on the above 2 examples, the digital “resolution” of the imaging system is
130 pixels / 25.1 arcsec = 5.2 pixels per arcsec of the object being imaged.



Mogg adapter





ToUcam





(The red circles indicate the major parameters subject to user’s adjustment.)   
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Effective focal ratio of whole setup = f / 34.3





Effective focal length = 8700 mm





CCD chip type = Sony ICX098BQ 





CCD pixel size = 5.6 x 5.6 (m (square)





Active area of CCD chip = 3.58 x 2.69 mm





Image size on ToUcam = 7.5 pixels per arcsec


of the object (at frame size of 640 x 480 pixels)





10-in f/6 Newtonian telescope





Powermate 5X Barlow





ToUcam





A raw frame from ToUcam video at 640 x 480 pixels 
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