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This summary is provided so that any questions or comments can be addressed well prior to the start of Camera Tow operations.

Planning TowCam 

1. Your plans for the evenings’ work should be typed up and provided to: 1) the Bridge, 2) SSSG and 3) the Expedition Leader by 1500hrs each day.  This should include waypoint positions that you want the bridge to steer the ship through and a launch and end position.  Avoid sharp bends in the track line as this will complicate towing operations.  By providing a plan early in the afternoon, everyone involved with the operations will know what to expect that night.  It would also be quite useful to every few days provide a general idea of what sorts of night work will be done in the coming days so that the ship’s crew and shipboard techs. can plan accordingly.

2. Plan each tow carefully paying attention to properly orienting the traverse with respect to prevailing weather conditions and the especially the terrain. Be certain not to drive over the wire.  Orient the tows so as to steam into the seas and wind if possible so as to not go too fast during the traverse.  Remember that Atlantis has Dynamic Positioning (DP) so it can very accurately control the ship’s heading and speed in most conditions.

3. All traverses should be done with the ship using DP and the speed over ground should be between 1/4 to 1/3 knot, only if you are very sure that the terrain is flat should you attempt to go as fast as 1/2 knot.  Under no circumstances go faster than 1/2 knot.

4. Traverses should be oriented parallel or somewhat oblique to the bathymetric contours.  Do not tow the system up steep slopes- it is NOT an ROV or submersible!  If you have steep terrain to investigate you can consider going DOWN slope, but my preference is for you to avoid extreme terrain and if there are steep slopes to parallel the contours.

5. The Shipboard Techs and Bosun should be consulted regarding whether the system can be deployed if the weather is rough or the forecast suggests that the weather will deteriorate during the course of the traverse.  They have extensive experience with the TowCam and their opinions regarding weather related launch/recovery should be followed.

6. Optimal tow altitude for good photography and for optimizing coverage is ~5 meters.  At that altitude you get a photo area of 4 m x 6.5 m in each frame.

7. Remember that for a tow speed of ~1/4 knot at ~ 2500 m depth, the layback of the camera behind the ship will be ~100-200 meters.  The PCode GPS position of the ship should be used to determine TowCam  location.  Processing of the ship’s navigation data should be performed by the Science Team so as to produce layback navigation for the TowCam that subtracts ~100-200 m in a direction of 180° from the ship’s Course Over Ground (COG).  Writing down the camera depth and wire out every 5-10 minutes will permit you to calculate accurately what the layback of the camera is behind the ship position.

8. Launch position for the TowCam should be ~1/4 mile ‘upstream’ from where the bottom traverse is to begin.  This is so that the camera can be lowered while the ship is steaming at ~1/4 knot.  Lowering while towing the system slowly ensures that there is sufficient drag on the system to not ‘unload’ the cable while paying out wire at reasonable rates.  The SSSG Techs are well versed in this procedure and their guidelines/instructions should be followed explicitly.

9. Science team will direct towing operations, under the initial direction of the Watch Leader.  The TowCam watch team consists of 1 TowCam flyer and 2 additional watch standers to assist with TowCam recovery ops at night.

10. The TowCam Watch Leader will download the photos and make them available via the shipboard network and/or on a Firewire drive for easy copying to one of the other shipboard Macintosh computers for viewing/manipulation.

11. Science team will be responsible for processing photos and making ‘web galleries’ and providing those data back to SSSG so that DVDs of all raw and processed images and web galleries can be written at the end of the cruise and provided to the Science Team and for the WHOI NDSF Archives.  I have provided DVDs for this purpose.  CARE MUST BE TAKEN TO NEVER OVERWRITE ORIGINAL, RAW PHOTOS FROM EACH CAMERA TOW. 

12. Forms have been provided for use in pre-tow checklists and for logging data every 5 minutes by the Science Team flying the camera.  Copies of these should be made by the Science Team so they can be archived, with the originals going to the Science Party.  A summary form should be filled out for each tow using the example provided.

TowCam Pre-Launch Preparation

1. Batteries should be vented prior to charging, fully charged (record the voltage), have vented for ~1 hr, and air-bubble beneath the bladder reduced to ~1-2” diameter prior to vent caps being tightly secured by hand.

2. Make sure that the DSPL camera time has been set accurately to GMT to the second and that the previous tow’s images have been erased from the CompactFlash card.  Check the time that the camera has by taking photos of the small RadioShack timer which has been set to GMT, then download the photos and see if the file name is the same as the time to the image within a few seconds.

3. Visually inspect all connectors and cables for chafing and proper connections.  Service any connectors that require it. Please use Krylon silicone spray on the male ends of connectors as needed.

4. Check the SeaCable connections and termination and Weak Link carefully.

5. Conduct a careful visual inspection of all shackles (look carefully at the legs of each and the bolts for stress fractures), especially the main lift shackles, and safety wires and cables.  Replace any that seem worn.

6. Be sure that the normal (UNshorted- all black) dummy plugs are installed in the ‘enable’ connectors before starting the Pre-Tow start-up procedure so that none of the systems on the TowCam are enabled or powered up.  Follow the start-up instruction sequence exactly.  If something does not work, power down all systems and start again.  Always insert shorted (has red band around it) dummy for strobes FIRST and listen for the capacitors charging, then plug in camera shorted (has red band around it) dummy.

7. Using the SBE SeaSave CTD acquisition software, power on the CTD and have the CTD start logging data ~15 minutes prior to launch, use proper file naming convention for the tow that also includes ship cruise/leg number (e.g. “AT11-12-TC1”)

8. Test the camera and strobes well prior to the planned launch during the afternoon.  DO NOT LET STROBES FIRE MORE THAN 5-6 TIMES IN AIR TO AVOID OVERHEATING THE FLASHBULBS.

9. Whenever the camera is being tested or prepared for a deployment, always plug in strobe shorted (has red band around it) dummy first, then plug in camera shorted dummy.  When turning off the system, always wait for the flash and then immediately unplug the strobe shorted dummy - that will ensure that the strobe capacitors are not left fully charged.  Wait for 5 seconds after the last strobe flash, before unplugging the camera shorted dummy (has red band around it) - that ensures that the camera will not be powered down while writing a photo to the CompactFlash card.

10. Have the DSPL Deck Box by the camera frame, connected to the camera via the 5 pin Impulse connector, and the small video camera monitor on and connected to the Deck Box so that the camera parameters can be viewed when the camera is powered on. Be sure that the battery for the video camera is charged.  When the camera is plugged into TowCam power, no power is needed to the Deck Box.

11. Take tension on the CTD cable to remove slack, and have line handlers at their stations manning the lines prior to initiating the power on and delay program of the camera so that all is ready once the 5 test flashes are complete so that the TowCam can be lifted off the deck once the Deck Box is put away and the dummy inserted into the camera.  Get clearance from the Bridge to deploy the TowCam prior to commencing the Start-Up Procedures below.

12. Start Up Procedure

a) insert shorted STROBE dummy plug (has red band around it)- listen for strobes capacitors to charge up - whining noise can be heard next to the strobe electronics housing

b) insert shorted CAMERA dummy plug (has red band around it)- camera will take ~45 sec to power up and start taking photos at the 15 sec rep rate set for the TowCam camera.

c) While observing the monitor attached to the DSPL Deck Box, be sure the camera has taken two photos, then press “STOP CYCLE” button on the Deck Box.  Make sure that the camera does not continue taking pictures - this ensures that it is waiting for the start cycle command.

d) wait 1 minute - then press “START CYCLE” 
button on the Deck Box - this will start the Delay Program which has been set for 15 minutes.  The camera will take 5 photos (5 strobe flashes) at 15 sec. intervals.  This confirms that the camera/strobes are functioning and that the delay sequence has been properly initiated.

e) Log the time in GMT of the 5th photo/flash.  The preset delay period of 15 minutes starts from that time.

f) Disconnect the Deck Box and reinstall 5pin Impulse DUMMY PLUG- 

VERY IMPORTANT- REMEMBER TO INSTALL THE DUMMY

Put the Deck box aside so that it does not get in the way of deploying the 

TowCam

      g) The system is now ready for deployment.
IMPORTANT- Remember with ANY pumped SBE CTD system such as this one, you must bring the CTD into the water and hold at 10 meters depth for 2 minutes to assure the CTD plumbing has been cleared of air.  Confirm that valid CTD data is being logged, and confirm the estimated target depth with the SeaBeam prior to beginning descent
Launching the TowCam

1. Check that all tag lines are clear and rigged properly.

2. Go over the launch sequence with all the line handlers, SSSG Technicians, the Bridge and the winch operator.

3. Only 1 person (the SSSG Technician) should be in charge of giving instructions to the winch operator and line handlers.

4. Remember to Zero all the meters when the camera is just submerged

Lowering the TowCam and Bottom Approach

1. When the meter readouts have been zeroed, lower the TowCam to 10 meters depth and hold for 2 minutes.  This lets any air trapped in the CTD to purge.

2. Setup the Knudsen to show the TowCam pinger trace at the winch console.  At a 1 sec ping rate each division on the screen equals ~75 meters (if 1/2 sec ping rate is used then each division equals ~37.5 m).  This is a critically important verification of the TowCam altitude, and if the CTD altimeter doesn’t work will become the only indicator you have of the TowCam altitude above the bottom.   Be sure the pinger is always working properly and use it to check the altimeter data.

3. After the CTD has purged, continue lowering the wire at 15-20 m/min paying close attention to the wire tension.  Lower at this speed until ~300 meters wire out.

4. After 300 m, the payout speed can be increased gradually to ~30-40 m/min if the ship’s heave and the tension permit.

5. Slow the descent to 15 m/min at 50 m above the seafloor. CRITICAL!! Be aware that the CTD altimeter may not be showing a bottom depth, depending on conditions, until it is as close as 15 to 30 meters off the bottom.  For the Dual Altimeter TowCam, the TowCam Flyer must be watching the “User Polynomial #2” for the ALTITUDE, and the “Altimeter” for the forward collision avoidance.   Depending on the forward pitch of the TowCam and bottom conditions, it is possible during descent that the Forward avoidance altimeter may get sporadic readings although no immediate obstacle is there.  Valid readings occur when the altimeters are providing consecutive, similar readings within a meter of prior readings, as the speed of the TowCam is slow (usually < 0.2m/sec) and the altimeters are updating at 1Hz.

6. Stop the camera at 15 meters altitude and let the wire settle out and proceed slowly to 5 m altitude to begin photo traverse.

Traversing the Seafloor and Log-Keeping

1. A minimum of 2 people are required to conduct TowCam surveying and 3 is better so that one person can be a ‘GOpher’. One person is the ‘flyer’ and the other is the log-keeper.  If a third person is available they can keep a navigation record over a multibeam map to monitor the progress of the ship over the desired traverse.

2. The ‘flyer’ is responsible for continuously monitoring the altitude of the TowCam and keeping track of the line out and tension to ensure that the camera does not get hung-up on the seafloor.  Now that the forward-looking altimeter is installed, the ‘flyer’ should also pay careful attention to the forward looking altimeter.  In general that read out should always be ‘99’ as the sensor is looking out into clear water, if it starts to show a reading, e.g. 10, 14, etc, and especially if that reading continuously DECREASES, THAT MEANS THERE IS A WALL UP AHEAD AND THE ALTITUDE ABOVE BOTTOM SHOULD BE INCREASED - PULL UP!!

3. The watchstander should keep track of the wire angle and attitude with respect to the ship’s hull by going out to the rail and inspecting it.  This will also help to monitor the wire so that it does not chafe on the hull.

4. Accurate logs of time, wire out, multibeam center depth, altitude and position must be kept at least every 5 minutes or more frequently if necessary.  These data must be logged in the TowCam logbook sheets during descent, survey and ascent of the system.

5. GMT date/time is to be used exclusively for log-keeping.

6. The log-keeper should be keeping track of the seafloor gradient and roughness over the intended survey and alerting the ‘flyer’ as to when the slope may be increasing or if rough topography is expected.  Multibeam maps, and, when available, high-resolution sonar data should be used to plan and monitor the progress of the TowCam over the seafloor when surveying.

7. IF THERE IS ANY QUESTION ABOUT THE ALTITUDE OF THE TowCam OR IF THE TENSION INCREASES RAPIDLY, IT IS LIKELY THAT THE SYSTEM IS ON THE BOTTOM.  PULL IN ON THE WIRE UNTIL A SAFE ALTITUDE CAN BE VERIFIED BY EITHER THE PINGER TRACE OR THE DIGITAL ALTIMETER ON THE CTD.  **IF THE TENSION CONTINUES TO INCREASE, YOU ARE HUNG-UP.   PAY OUT WIRE TO DECREASE TENSION AND IMMEDIATELY DO THE FOLLOWING:

a. NOTIFY THE BRIDGE IMMEDIATELY

b. PAY OUT WIRE TO DECREASE TENSION

c. STOP THE SHIP 

d. NOTE THE TIME, LINE OUT AND WIRE TENSION AND CONTINUE TO MONITOR THESE CLOSELY EVER FEW MINUTES AND LOG THEM.

e. GET THE SSSG TECHNICIAN TO ASSIST WITH FREEING THE CAMERA FROM THE BOTTOM.

Hauling in the TowCam System

1. At the end of a lowering haul-in at 20-30 m/min for the first hundred meters to ensure that you are clear of the bottom.  Notify the Bridge that you are off- bottom and recovering, so they can plan for the winch operator to be ready to bring the TowCam on board.

2. Continue to haul-in, increasing the speed gradually to ~45m/min maximum speed.  If the weather/swells are bad, haul in at the appropriate speed.

3. Slow to 30 m/min at 300 meters.

4. Stop the winch at 100 m and transfer control to the winch operator

5. Go out on deck and help the Shipboard Technician with preparations for recovering the TowCam.

Recovering the TowCam

1. The Shipboard Technicians should direct recovery operations.

2. Make sure all handling lines are clear and properly rigged, and that line-handlers are wearing hard hats, safety vests, and steel-toed shoes/rubber boots.

3. Follow instructions of the SSSG Techs. and/or the Bosun.

Post-Tow System Inspection and Wash Down

1. Once system is on deck- unplug STROBE and CAMERA shorted dummies AND REPLACE WITH NON-SHORTED (ALL BLACK) DUMMY PLUGS.

2. Secure system to the deck so other operations can proceed.

3. Wash down the system with fresh water thoroughly, be sure to spray the entire CTD, all connectors, strobes, cables, and camera, as well as the frame.

4. Vent batteries, put vent caps in a safe place, and cover the vents with cups.

5. Put tarp over TowCam to keep the sun and salt spray off of it.

6. Measure voltage on all batteries using special lead that has a male 4 pin battery connector on the end of it and note in a log that has the TowCam ID, date, along with other comments.

7. Make sure battery chargers are DISCONNECTED from AC Power, then connect charging cables to batteries, put dummies on J-box or open battery cable connectors while charging is in progress. MAKE SURE BATTERIES ARE VENTED.

8. Turn on chargers.  Monitor charge periodically over the next few hours by looking at the light indicators on the chargers, normally the batteries will charge fully in about 3-4 hours.  The chargers are ‘smart’ and they will not overcharge the batteries.  Disconnect when the green ‘ready’ light is on all the chargers.

Downloading and Processing Digital Data

Downloading Digital Images from the Camera:

1) The Sony Vaio laptop will be used to download images.  Make a directory where all TowCam images from the cruise will be stored. 

2) Use a naming convention for the image directories that includes the ship/cruise name, (e.g. AT11_12_CT1_raw, AT11_12_CT1_processed, AT11_12_CT1_webgallery).  Each tow should have these three types of directories for raw, processed and the webgallery html thumbnails and links.  Set these up before hand before downloading data from a tow.

3) Check that SonyVaio computer is on and ready for USB connection, quit any other programs/processes before starting a download.  Be sure that the serial cable from the Deck Box is disconnected.

4) Connect the Camera to the Deck Box in the lab, SET THE SWITCH TO ‘LOAD’, and power on the Deck Box.

5) Wait 2 minutes to be sure the camera is powered up.

6) Connect the USB cable on the large camera connector cable to the USB port on the Vaio.

7) The camera’s CompactFlash card will appear as a drive on the Vaio.  Open it up and you’ll see the ‘DCIM’ folder where all the images are.  In that folder, you’ll find 9-10 folders each with 200 images in it, you’ll have multiple folders for each tow’s raw images.  These will be labeled DSC100, DSC101, DSC102, etc.

8) Download all the folders to the ‘.raw’ folder for the camera tow.  A full load of images will probably take about 45 minutes to download.  DO NOT INTERRUPT THIS PROCESS.

9) After download is completed, disconnect the camera from the Vaio by using the USB dismount utility (green arrow in lower right menu bar).  Dismount the camera’s CompactFlash drive wait for the OK on the screen, and then unplug the USB connector from the camera.  Turn off the camera.

10) After you’ve downloaded the images you’ll need to ‘rename’ the files so that they have the date/time.jpg filename.

11) To renamed the photos use the ‘RenameAsDateInFolder.exe’ DOS script.  Copy that script into each of the ‘raw’ folders, then open each folder and double click on the ‘RenameAsDateInFolder.exe’ icon and a black DOS window will appear and the file names will scroll by, line by line, and get converted to the date/time that they were taken.  The convention is:

“yyyy_mm_dd_hh_mm_ss.jpg”.

12) Once the renamed raw image files are backed up on the external Firewire disk provided, they can be made available to the science party for making processed images and web galleries.  The SSSG technicians will set this up on the network on the ship and provide the directory paths to the Science Team.  Alternatively the images can be copied from the Firewire disk, but care must be taken to not erase the original images.

CARE MUST BE TAKEN TO NEVER OVERWRITE ORIGINAL, RAW PHOTOS FROM EACH CAMERA TOW.

13) Once the images have been backed up they can be erased from the Camera’s CompactFlash card.  Perhaps doing this later in the day will ensure that a 3rd backup exists on the Camera until the pre-tow preparation has to be done for the next TowCam survey.

CTD Digital Data


The SSSG Technicians will process the CTD data to yield the following as a string of text data that can easily be imported into Excel or other database programs.  The critical data from the CTD that can be used to compile a near-bottom depth profile (using TowCam depth and altitude) are depth and altitude and time.  Temperature and turbidity data may also be useful if any hydrothermal plumes/vents were near the traverse.


The SSSG Technicians will produce the following data file at 1 Hz update rate for each camera tow with tab or space delimiters between fields and a hard return at the end of each line of data, and make it available via a network accessible directory for TowCam CTD data.

Date (yyyy_mm_dd)  Time (hh:mm:ss)  Depth (m)  Down Alt.(m)  Temp (degC)  Turbidity (v?) 


If it is possible, if a file could also be produced of the above data for each time the Flashbird signal was recorded, that would be very useful to provide the depth/altitude of each photograph.  The normal processing scripts of the SBE25 do this, however, because we are using

the SBE9 as the CTD for this cruise, the scripts have not been set up to easily extract this data.  The SSSG Techicians will see if it is easy to do, otherwise, the 1Hz data will contain this information for all images.

Ship’s Navigation Data


The SSSG Technicians normally record the ship’s PCode GPS position.  For the TowCam surveys it would be best if these data could be recorded at a 10 second interval and provided as a file of Date, Time, Long, Lat as either decimal degrees to the 7th decimal place or in degrees and minutes, with 3 decimal places to the minutes.  Normally these data are placed by the SSSG Technicians on a network accessible directory for grabbing by the Science Team.

--end--

