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Lagrangian path planning for the first Autonomous Underwater Vehicles in
transoceanic missions: The new boundaries of operational oceanography.

A.G. RAMOS®, V.J GARCIA-GARRIDO®, S.GLENN®), J.KOHUT®, O.SCHOFIELD®), D.K. ARAGON®), N.
STRANDSKOV®), A.M. MANCHO®), S. WIGGINS®, J.COCAW. SITMA-ULPGC, ICMAT, RUTGERS.
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El tiempo total necesario para recorrer la trayectoria resultante es de 13 dias 15 horas
41 minutos y 48.5 segundos, siendo la trayectoria de minimo tiempo para el caso de
test.
La distancia de la trayectoria resultante es de 217.835321km.
La velocidad efectiva (curso) media que consigue alcanzar el glider es de 0.197988m/s,
lo cual proporciona una eficiencia de aproximadamente el 200% respecto a la velocidad
del glider (0.1m/s). Esto indica que la trayectoria obtenida aprovecha adecuadamente
las corrientes. No obstante, dependiendo del caso de test, no siempre interesara ir
rapido, sino ir por el camino mas corto. De hecho, lo que se busca es el camino de
minimo tiempo (=distancia/velocidad).
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5 0.167 44.490 13.290
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PLOT AT THE NE OF RU27 POSITION. (the 3 days in different colors)

(42N, 13W).
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FIGURE 7. PINZON PATH PLAN ON 24 NOV 09 TO LEAVETHE INERTIAL OSCILLATION.



FIGURE 1. LA PINTA OF PINZON (Q) AND LA NINA OF COLUMBUS (@) FROM MID
FEBRUARY TO MID MARCH OF 1493. PICTURE EXPOSED ON THE BAIONA TOWN.
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Barco: “The bear is in the igloo...”
Centro de Control: BZ

4th December 2009 9.45 am
unité (SJspace - - - Costa da Morte, SPAIN




Hopewell Valley News: Yellow submarine surfaces st nearby school - 0

Rutgers Magazine: Fantastic Wayage - 01/ [1]

The Princeton Packet: Yellow submarine surfsces in Montgomery classroom - 01
Star-Ledger: Students get their hands on Rutgers’ yellow submarine - 01/15/10

Star-Ledger: Students get up close with Rutgers’ yellow submarine - 01/15/10

The Times carlet” glides her way to history - 0171510

El Pais: Obama guiere gue EE UU llegue sl 2% del FIB =n ciencia y tecnologia - 12/22/0%9
The Philadelphia Inquirer: Rutgers glider robot 2 sleek cocean explorer - 12/27

The Washington Post: Deep-ses glider - 121509

devuelve Ohbams el submarine norteamericand gue explors el Atlantico-

Atlantico: Bsiona reenvis el robot "Piclin® 8 Obams - 12/10/09

El Pais: L=s ciencia hace historis en Baions - 12/10/02

La Region: "FPiclin™ cumplic su mision - 12/10/08

La Voz de Galicia: Baiona recibe el robot predigioso - 12/10/08

Puertos Informa: Un pegueric planeador submaring atraviesa el Ccéanc Atlantics - 1208009
Star-Ledger: Spaniards fete Rutgers research sub - 1202008

La Region: Fin de trayecto del primer robot submarine transoceanico - 12/08/08

La Voz de Galicia: Mas de 7.000 kildmetros bajo el mar - 12/05/09

Faroc e Vige: El submaring Piclin culminasu travesia de 7.400 kilometros desde EE U 5 Galicis -
12/05/09

Faroc De Vigo:Piclin cumple su destino - 12/02/09

Daily Targum: Transatlantic glider slides into Spanish waters - 11/20/0%

Star-Ledger: Exciternents runs deep for Rutgers” glider- 11/28/09
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a» RU-17 Slocum. Across the Pond. (May — Oct 08)
@ RU-27 Slocum. Atlantic Crossing. (Apr — Dec 09)
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Temperatura 0-1000m
12000 km
>6000 CTD cast 610 days/sea
Salinidad 0-1000m
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[ 17400km 760 days
1st Circumnavigation Jan 2013 — Mar 2016
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SALINITY FIELD 260m depth. 8th February 2016
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AFTER MORDOR....




MYOCEAN (800m-1000m) 11 mar 2014
(800m-1000m), 0.3 m/s




A DEEP WARM EDDY >800m, 0.25 m/s
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THE NEXT







THE LORD OF THE RINGS......

SALINITY FIELD (430m. Copernicus/MyOcean, 30july 2015)
Solar System (cold eddy + warm eddies).
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SALINITY Transect (red path) Copernicus/MyOcean, 30 July 2015)



SALINITY FIELD 260m depth. 8th February 2016
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TO WEST TO EAST
>5000 CTD profiles
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Salinity field COPERNICUS (540m depth).
Solar System. 20-25 May 2016.



Current field COPERNICUS (Om).
Hyperbolic Saddle point. 30 May 2016.



Salinity field COPERNICUS.
Hyperbolic points 1-5. 20-25 May 2016.

Unstable diverging hyperbolic manifolds

Stable converging hyperbolic manifolds




COPERNICUS zonal U current component (z=540m) (8-12 Jun 2016)



COPERNICUS zonal U Current Component (z=540m) (8-12 Jun 2016)

Saddle hyperbolic point



COPERNICUS zonal U Current Component (z=540m) (8-12 Jun 2016)

Stable converging
hyperbolic manifolds



M Function 450m. Tau 5. 18-22 June 2016.
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Cape of Good Hope . R/V Algoa. 28 March 2016

FORCE, WIND, SEA AND HONOR ALL
THANK YOU
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