26 June 2005

H2O Camera System adapted for use with the Benthos Camera Sled.

  The digital camera is a Canon D60, 6.3 megapixels.

The max compact flash card is limited to 2 GBytes due to a firmware limitation that uses FAT16 for CF directory structure.  Although using FAT32 would overcome this, the Canon D60 is no longer in production so this is unlikely to be fixed.  The Canon D60 numbers the photos and directories in a non-repeating sequence with 100 photos per directory.  Using the Large/Fine JPEG compression, image size is approx. 2 MB (3072 x 2048 pixels).  Actual space used on the CF is dependent on the image content when using JPEG compression.  The 2 GB CF card should hold 800-1200 images using this best level of JPEG compression.  This is 60-90 minutes of images at every 4.5 seconds.  This number decreases with increased ISO settings.  See deployment notes for actual number.

Benthos camera and strobe work as before with the strobe firing every 4.5 seconds and the Benthos camera shutter just wired open.  Canon D60 monitors the Benthos control line and takes a 0.5 second exposure bracketed around the strobe trigger/flash of less than a millisecond.  The camera lens is a full manual Nikkor 28mm.    Canon D60 shutter lag is 100 milliseconds.  The Benthos strobe fires 11 milliseconds after the leading edge of the Benthos trigger pulse which is very noisy.  After debouncing it and adding some delay, the Canon opens its shutter 300 milliseconds before this edge and closes it 200 milliseconds after.  


Tests at the Hydraulic Lab.  Test area enclosed with black plastic.

1.
Test6Sled

  H2O camera and Benthos camera/strobe are all mounted on the sled in the as to be deployed positions.

Benthos system is in the test mode which fires the strobe every 4.5 seconds starting immediately.  

The approx. field of view from this is 3 m wide x 4 m deep x 0.5 m high.

2.
Test7Sled

  H2O camera and Benthos camera/strobe are just on a test stand pointing at an analog clock.  Benthos system is in the deploy mode which delays the start for 3 hours which is shown here (Image 2083-2088).

3.
Test8Sled

  H2O camera and Benthos camera/strobe are just on a test stand pointing at an analog clock.  Benthos system is in the deploy mode which delays the start for 3 hours.  This test worked completely with approx. 1200 images over 90 minutes.

 
Actual Deployments at Station M

1.
Pulse 47, Station 4712, 21 June 2005

   Usable images but maybe 2 stops too dark at f/16 & ISO 100.  Focus at 15'/3m.

   *** Next deployment: f/11 & ISO 200 (4 times more light/exposure).  Same focus.

   1149
Benthos turned on

   1441
First image from Canon D60 at +2 hours 52 minutes

2.
Pulse 47, Station 4719, 23 June 2005

   1033 Benthos turned on

   1050 Transponder/Pinger attached & headed down

   1300 On bottom at +2 hours 30 minutes

   1325 Should start taking pictures now

   132400 Actual first image

   141410 Last image, full 2 GB CF card

   1430 Sled coming back up

   1745 Sled on deck & secure

   Exposure is acceptable on all images.  Image size varies from 2.9 to 3.0 MB.  669 total images or 50 minutes 15 seconds of bottom time.  We can get approx. 30 more images by switching the ISO back to 100 and opening the f-stop to f/8.  Could nearly double the number of images by changing from 'Large/Fine' JPEG to 'Large/Normal' JPEG.  Both are 3072x2048 pixels so not sure what the actual difference would be.

   One other variable here is the white balance.  So far, it has been on auto so the camera picks the color temperature between 3000-7000 K (Kelvin).  This can be fixed at 6000 for flash or other settings between 3200 and 6000.  

*** Fix at 'Flash' = 6000 K for next deployment.



Startup Instructions

1.  Unplug the Canon shutter release.  Plug in battery pack.  You will hear a relay clicking every few seconds.

2.  Erase CF card.  Use the Canon to do this and never anything else.  Windows especially XP has a bad habit of dumping hidden files onto hard drives which screws up digital cameras.  Formatting will be faster but again only use the Canon D60 to do this.

3.  Plug in the Test box to the S4 connector, switch to 12 volts and toggle reset.  Relay clicking will stop.

4.  Plug in the Canon shutter release.  Be sure CF is completely erased & all connectors are secure.

5.  Double check no relay clicking.

6.  Canon D60 Settings
Full manual mode.  Focus is set at 15 feet.  Aperture is set at f/11.  ISO 200 for the 'film speed'.  Set white balance to 'Flash' = 6000 K.  May want to adjust these based on actual deployments.  Shutter speed is set for 0.5 second (don't change!).

Initially, these settings are in flux while the optimal exposure is determined.  Shutter speed is NOT a variable when adjusting exposure settings.  Canon D60 must be in full manual mode (top left dial set to 'M').  Be sure camera switch is on.  Top right LCD panel must show maximum exposures available (approx. 780 at Large/Fine JPEG for a 2 GB CF card).  Also, verify the correct shutter speed here.  (Remember that the actual exposure is determined by the strobe flash although the shutter must be open to catch it.  DO NOT deviate from the shutter speed specified above.)  Verify the Menu settings with the back LCD screen.  There are too many settings here to describe.  Refer to the Canon D60 instruction manual.  The important ones are Quality at the maximum Large/Fine JPEG, ISO as specified above, LCD illumination Off, Beep Off, Auto power off set at Off, Review Off and File numbering Continuous.  (As ISO increases, so does the image size due to the increased noise content.  With a 2 GB CF, ISO 100 allows 789 images & ISO 200 drops to 760 images displayed on top LCD panel.  Actual number of images varies depending on image content.)

7.  Add desiccant bags, purge with nitrogen and close up.  Do not unplug test box & double check switch at 12 volts.

8.  Mount everything on sled.  Do not plug in Benthos cable yet.

9.  Just prior to turning on Benthos strobe to 'Run/On' position, switch the test box 12 volts off and plug in the Benthos cable to the S1 connector.

10.  Now turn on Benthos.  Toggle test box reset a few times.  Unplug test box & install dummy plug.  (Canon D60 will be taking pictures every 4 seconds until this sequence is complete.)

11. Deploy.
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