ROV Navigation Meeting

January 6, 2004

Steve Etchemendy, Chris Grech, Dale Graves, Doug Au, Buck Reynolds, Hans Thomas, Rob McEwen, Dave Caress, Brian Ackerman, Craig Dawe

Purpose of this Meeting:

To consider our options for current generation USBL systems on the Point Lobos and the Western Flyer.

Available Budget:

· $282,000 in 2004 Core Navigation budget

· $5,000 to be rolled over from 2003 Core Navigation budget

Existing USBL systems:

· Western Flyer  /Tiburon - Early Sonardyne LUSBL model – 

· 4000 meters depth, 

· Operates typically under the vessel.

· Have number of deep Transponders and one release (COMPATT), plus spares ?

· Vessel has DGPS , FOG , and TSS available.

· Tiburon has DVL and FOG available. Currently not integrated into the nav solution. 

· Pt Lobos / Ventana  – Updated ORE Trackpoint.

· 1800 Meters Depth,  Med Freq range

· Operates under the vessel with large horizontal offsets.

· Have a large number of Trackpoint beacons, and spares?

· Vessel has DGPS & TSS motion sensor.

· Ventana uses a DVL and FOG , not integrated into the nav solution.    

· Zephyr /DMO AUV  - ORE Trackpoint 

· Rated to 1000 m? Med Freq ?

· Operates under the vessel and with very large horizontal offsets.

· Vessel has DGPS , no motion sensor?

USBL System Comparison:

	USBL Systems
	Sonardyne - Fusion
	Simrad -500
	Simrad -350
	Simrad -HPR 400
	Nautronix -Naspos
	IXSEA -Posidonia
	Link Quest -5000
	IXSEA - GAPS

	
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 

	Cost 
	$125K
	$215K
	$125K
	$88K
	$134K
	151K EUROS
	$57K
	APPROX $100K

	
	 
	 
	 
	 
	 
	 
	 
	 

	Slant Range 
	7000 m
	4000m
	3000M
	1000 M
	4500M
	8000m
	5000m
	4000m

	
	 
	 
	 
	 
	 
	 
	 
	 

	Head
	8.86 "Flat face /180deg
	241 element /Sphere 15.7"
	46 element /Spherical 13.7"
	8.85" /Flat face /Beam forming 60-160 deg
	8.25" Flat face, 
	Large array or flush mount
	6.25 " Flat Face, no vru
	11.9 " Dia / 25 " H

	 
	11.8" dia directional
	Beam steering /200deg
	Beam steering /120Deg
	11.88"/Flatface / Beam forming /40-160 deg
	+ 5 degree up coverage
	120 degree
	120-150 deg coverage
	200 deg coverage 

	
	 
	 
	 
	 
	 
	 
	 
	 

	Postioning Accuracy 
	.20 to .27 % of SR
	.23% SR
	.33% SR
	2% of SR
	.25%SR 
	.3% SR
	.5%SR 
	.2% SR

	
	 
	 
	 
	 
	 
	 
	 
	 

	Angle Accuracy 
	.11deg 
	.12deg
	.22deg
	N/A
	 
	< 0.1deg
	.25 deg
	.12 deg

	
	 
	 
	 
	 
	 
	 
	 
	 

	Range Accuracy 
	.2M
	.2M
	.2M
	.2M
	 
	 
	.4M
	.2M

	
	 
	 
	 
	 
	 
	 
	 
	 

	INS Integration 
	Ship and ROV sensors integrated 
	HAIN
	HAIN
	HAIN
	SHIP -GPS/Motion sensors/Gyro 
	SHIP -GPS/Motion sensors/Gyro 
	SHIP -GPS/Motion sensors/Gyro 
	GPS/INS/ USBL/Kalman integrated - Portable

	 
	 
	 
	 
	 
	No ROV sensors
	No ROV sensors
	No ROV sensors
	No ROV sensors 

	
	 
	 
	 
	 
	 
	 
	 
	 

	Operating Freq
	19-36 KHz
	21-30Khz
	21-30Khz
	21-30Khz
	15-20khz dwn/18-22 up
	8-14 kHz dwn/ 14-18 up
	14-19Khz
	20-30Khz

	
	 
	 
	 
	 
	 
	 
	 
	 

	Acoustics 
	Tone burst -Spread Spectrum
	Tone Burst
	Tone Burst
	Tone Burst
	Spread Spectrum
	Chirp /MFSK
	Spread Spectrum
	Chirp /MFSK

	
	 
	 
	 
	 
	 
	 
	 
	 

	Beacons 
	4000m mini beacons 
	 
	$5K for mini beacons 
	 
	Std Beacons rated for only 3500 meters . 
	6000m rated /191db
	Modem capable beacons
	3000m range 

	 
	Transponders /Acoustic releases
	 
	Existing Sonardyne beacons compatible
	 
	4000m beacons -$14K
	Transponders - Responders - Releases
	Limited beacon selection
	Transponders only ?

	
	 
	 
	 
	 
	 
	 
	 
	 

	Notes
	GPS/Motion sensors /Gyro/DVL
	Lots of units in field -
	Lots of units in field -
	Lots of units in field -
	Fugro field report?
	Split head beacons
	Tm, No deep units in field, 
	New Product

	 
	 
	High confidence in performance #
	High confidence in performance #
	High confidence in performance #
	 
	 
	No deck unit (PC)
	Nice Portable or standalone USBL

	 
	LUSBL capable
	LUSBL capable
	LUSBL capable
	LUSBL capable
	No LBL
	No LBL
	No LBL
	No LBL

	
	 
	 
	 
	 
	 
	 
	 
	 

	Support 
	UK/Houston
	Norway /Houston
	Norway /Houston
	Norway /Houston
	AUS /UK
	France / UK
	San Diego
	France / UK


Decision:

Following considerable discussion, we tentatively choose to install Sonardyne – Fusion USBLs on both the Western Flyer and the Point Lobos. We will then move the existing WF USBL to the Zephyr.

· Use 11.8” directional head on the WF?

· Use 8.9” omni head on the PL

· Move existing WF sonardyne USBL to Zephyr

· Need new VRU for WF?

· Need new VRU for PL?

· Need spares too – maybe just one set this year since the ORE can be a spare capability on the PL

· There is only a two-week lead time for Sonardyne systems.

· The PL will be in the shipyard in April

· The WF will not have a yard period during 2004

Action:

· Dale Graves will ask additional questions of Sonardyne. Can we test an omni head on WF and move to directional if necessary? What will spares cost?

· Need to see if new VRUs are required. 

· Possible integration issue on PL

· Existing WF VRU to be checked next week at sea

· Steve Etchemendy, Dale Graves, and Dave Caress will construct a realistic budget of the funds required.

· We will schedule an open meeting to discuss this effort with ROV users in the next two weeks or so.

· Should we get a Sonardyne rep to come for this?

