Jason_H2O Camera Tripod

(H2O Camera System adapted for use as an Autonomous Time-lapse Camera Tripod)

M. Kirk 5/06

These small camera tripods use the existing H20 pressure cases and Canon D60 cameras.  Power control by a Persistor CF2 single board computer, which powers up PC/104 single board computer running Linux that in turn controls the Canon D60 over the USB port.  The Persistor CF2 also controls floodlight and camera power.  Every 5 minutes, the Canon D60 takes a picture that is downloaded to the PC104 board and saved on a 40 GB hard drive.  The original image on the Canon D60 CF card is erased afterwards along with any other images prior to taking a picture.  Once the PC104 board boots up and the Canon D60 is powered up, the floodlight is turned and a picture taken.  Canon D60 is a fully automatic digital camera that is used with a manual Nikkor 28 mm lens.  Fixed focus best at 10' for the tripods which are angled downwards 12  (20?) degrees to match the towed camera sled.  Aperture set at f/11.  Canon D60 is set for automatic timed exposure based on available light.  Exposures are approx. 4-5 seconds with the single 50 watt Deep Sea Power & Light (DSPL) floodlight.  System has a default start/end time but can also start earlier if the magnetic switch is both enabled (default is not) & pressed 3 times within 1 minute.  Tripod power is provided with a single DSPL SeaBattery, 12V, 76 AHr.  Offloading the images after a deployment is accomplished using ftp over a standard network cable to a computer via a hub.  The required hardware to setup the camera before and download the images after a deployment is just a serial port and a standard network port.  No special software is required.  Just a communications program such as TeraTerm or HyperTerm and a ftp program such as WS_FTP Pro.

Air Weight: 220 lbs.

Fresh Water Weight: 95 lbs.

*** Jason elevator max. weight is 200 lbs. so only 2 tripods at a time

  On the maiden Pulse 48 cruise, there were 2 successful camera tripod deployments where 2 tripods went to the bottom at 4100 meters on a free vehicle 'elevator'.  Once on the bottom, the ROV Jason placed each tripod with an Echinocrepis (type of sea urchin) in the camera field of view.  Each camera takes images every 5 minutes.  At the end of a deployment, Jason again recovered the tripods and returned them to the elevator where a ballast weight was released.

I.   Deployment 1, Cam1 & Cam3

  Start 11/6/2005  1200 PST (camera on)

  End   11/9/2005  0800 PST (camera off)

  Recovery Data Directories

1. C1_Recover11Nov2005Good

2. C1_Recv11Nov2005_CFCard

    good images but no Echinocrepis

3. C3_Recover11Nov2005

  Sequence 1

    Start 11/6/2005 1110 

    End   11/6/2005 1915

  Sequence 2

    Start 11/6/2005 2105 

    End   11/6/2005 2215

II.  Deployment 2, Cam1 & Cam2

  Start 11/11/2005  1400 PST (camera on)

  End   11/14/2005  1400 PST (camera off)

  Recovery Data Directories

4. C1_Recv15Nov2005_CFCard

  Sequence 3

  Recovered direct from CF card, 8 hour sequence

     Start 11/12/2005 1023

     End   11/12/2005 1843

5. C2_Recover15Nov2005

  Sequence 4

  Best sequence, over 60 hours.

     Start 11/11/2005 1800

     End   11/14/2005 1200

 C1 had a problem on both deployments where the CF card filled up and resulted in only the last image being downloaded repeatedly.  First deployment used a 128 MB CF card.  Accessing this by the Linux program post-deployment resulted in erasing all the images.  Images were easily recovered when reading the card direct.  Second deployment used a 512 MB CF card and had the same problem.  Card was not accessed post-deployment with the Linux program and could be read and downloaded with a card reader.

 C2 works great but was only used for the second deployment.

 C3 has a similar problem to C1 but not as bad.  C3 was only used for the first deployment as the magnetic switch handle was bent by Jason.

 The failure mode is somehow related to the Canon D60 creating subdirectories for every 100 images.  At some point, the Linux program can no longer erase the previous image that results in a full CF card.  Once the CF card is full, the last image is repeatedly download.

  Fix?

1.  Need better control over the Canon D60 by the Linux program.  Monitor the CF card free space to be sure it is not filling up.

2.  Use a bigger CF card (2 GB max for Canon D60)

Save entire directories on the card and only start deleting once the card is 80% full.  This would also allow a power reduction.
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