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AlS topics

IH { lu

« XML to deflne the blnary content
» Water level message
* Right Whale Notice
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Reference implementation
available online

e http://vislab-ccom.unh.edu/~schwehr/software/noaadata

TG
@Hamptuﬁ Roads )fp ﬁ"ﬂ" e

AISIXN |I yihon compiler/codec
by K ||r' Chwehr
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XML to define the AIS binary

MEeSSages

e Thisi1s NOT sending XML over the VDL
« Can also be used to describe the existing

AlS messages

- <field name="UserID" numberofbits="30" type="uint">

<description>Unique ship identification number (MMSI)</description>
<testvalue>1193046</testvalue>

</field>
- <field name="NavigationStatus" numberofbits="4" type="uint">

<description>What is the vessel doing</description>
<unavailable>15</unavailable>

- <lookuptable>

<entry key="0">under way using engine</entry>
<eniry key="1">at anchor</entry>

<entry key="2">not under command</entry>
<entry key="3">restricted maneuverability</entry>
<entry key="4">constrained by her draught</entry>
<eniry key="5">moored</entry>

<entry key="6">aground</entry>

<entry key="7">¢engaged in fishing</entry>

<eniry key="8">under way sailing</entry>

<eniry key="9">reserved for future use (hazmat)</entry>
<entry key="10">reserved for future use</entry>
<entry key="11">reserved for future use</entry>
<eniry key="12">reserved for future use</entry>
<entry key="13">reserved for future use</entry>
<entry key="14">reserved for future use</entry>
<entry key="15">not defined = default</entry>

ﬁ

[Name [NumberOfBits ArrayLength Type  [Units
MessagelD 6 uint

RepeatIndicator 2 uint

UserID 30 uint

NavigationStatus |4 uint

[Description
AIS message number. Must be 1

Indicated how many times a message has been repeated
0: default
3: do not repeat any more

Unique ship identification number (MMSTI)

‘What is the vessel doing

0: under way using engine

1: at anchor

2: not under command

3: restricted maneuverability
4: constrained by her draught
5: moored

6: aground

7: engaged in fishing

8: under way sailing

9: reserved for future use (hazmat)
10: reserved for future use
11: reserved for future use
12: reserved for future use
13: reserved for future use
14: reserved for future use
15: not defined = default

</lookuptable>
<testvalue>3</testvalue>
</field>
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An XML definition of an AlS message
can be automatically turned into

 Human readable documentation similar to the existing
AIS standard documents

e Message analysis statements

« Source code for converting values into AIS NMEA
strings and NMEA strings to decoded values

e SQL database creation and insertion commands
« KML/KMZ for display in Google Earth
o A master list of ALL AIlS standard and binary messages

e elC
“The AIS Decoder Ring”
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MDA COIlI DMWG Agenda

The Johns Hopkins University/Applied Physics Laboratory (8-351)
0830  Administration Remarks  APril 12,2006 gric Tollefson, JHU/APL

0845 Objectives and Opening Remarks CDR Matt Zamary, USCG
Mark Andress, ONI

Review of Previous Action Items

0900 Pilot WG and DMWG Interface Plan Michael Margolis, OASD/NII
0915 Draft POA&M Eric Ausen, HSOC

0930 Review of UML, XML Draft Docs Eric and Brian

1030 Break

MDA COl MDWG (Working Session)
1045 Update Diagrams

This group is looking at

1200  Working Lunch (delivered) passing AlS data as XML
messages. If you know more,
1300 Update Diagrams please pass along any

1530 Adjourn updatesl



MDA XML

Example
of putting the
AlS data in XML
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ANNEX H: XML Example

ATS

Messages

1.2, and 3

“Taml v eraion—' 1.0" encoding= 'L'_"_F 8"
<l—-Sample XML file generated by 3 I_,1 v2005 U (http:/www. xmlspy.com)-—=>
dnm g:Message xmins:dmw o= 'hrtp sfume—dﬂd—dh,a—namespace n:u]. "
xmins:ism="urmus: govicismv2" xmins xsi="http:/www.w3.org/2001/XMLSchema-instance”
wsizschemal ocation="http://some-dod-dhs-
namespace mil "\ DOCTUME~1"bfreeman' Desktop'shared'workspace' MDA COI_Pilot'schema'Me
ssage xsd” 1smreleasableTo="USA" ism-classification="U" 1sm ownerProducer="GBR"
1smdisseminationControls="FOUQ" releasableToDepartment="DHS"=>
=<wersion=0.1</version=
=<timeOngin=2001-12-17T00:30:47 0Z=/timeOrigin=
=fimeReceipt=2001-12-17T09:30:49 0Z-timeReceipt=
<collector=
=DataSource=AMRS=/DataSource™=
<reportStationlD=34a2=/reportStationIDr=
</collector=
<gonveyance xsitype="dmwg:Vessel"=
<time:=
<start Time=2001-12-17T09:30:47.0Z=/start Time>
<endTime=2001-12-17T09:30:47 0Z</endTime=
</time=
<location locationAttribute="isAtl ocation"=
<latitude=26.158<1atimde>
<longitde=80.1835</longimde>
<g-minor=10</s-minor=
<s-major=>10</s-major=
<prientation=0=/orientation=
<hae=3 1</hae>
<haeRange=3.1="haeRange>
</location=
<vector=
<courseCverGround=270=/courseOverGround =
<speedOverGround=4.0=/speedCOverGround=
<jvector=
<trueHeading-
<heading=182<'heading=
</trueHeading=
<rateOfTurmn=
<rate=0.0=/rate>
"r'ateOf']' urn=
UTD=https:/www notional-amrs il MMSL304244000-<TUID=
<mmsi=304 244000 mmsi=
<transponder xsi:type="dmwg:AIS Transponder"=
<signal=
<SignalStrengths=3</SignalStrength=
</signal=
<navigationalStatus=0</navigational Status=
</transponder=
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Google Earth

25 OCT 2006 CT 2006
8:01pm 11:26am
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SdO6 GCoogle Earth

o
25 OCT 2006
B:01pm

354532000 position

Field Name Value Value in Lookup Units
Table

UserlD 354532000 354532000

Mawvstat 0 under / engine

500G 20

PosAcc 0 [

Lon -75.570833 -75.570833

Lat 36.671833 36.671833
CoG 318 318

TrueHeading 315 315

Directions: To here - From here

© 2007 Europa [Teghnologies | Scoorg—
Image © 2007 [rEri.;ai'l:!.getritﬁ (-.JG()Sle

II o

1 h
Streaming [[|I]]]]]1100% Eye alt 155.51 km
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Binary Message Application Use Case
Water Levels

» Realtime water levels to hydrographic
surveys will greatly increase NOAA chart

productivity
e Realtime water levels to vessels for tide

...............................................

.....

A B -] Bal =




Hydrographic
Surveys

We need more surveys
completed in less time.
Post processing misses
problems causing areas
to be resurveyed and
delays the time to a
useable gridding
bathymetry product.

!, CARIS HIPS and STPS - Subset Editar
e Edt Vew Tools Profess Dedect Window Help

OEeH Bl N
e I R R
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NOAA Water Level Messages
CO-OPS/PORTS/OCS

o Transmit real time water level reports for all
avallable stations

e Use finite element model to calculate water
surface (TCARI)

» Generate safe water contour for a particular
draft (e.g. Pydro or GeoNav)
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TCARI Finite Element
Water Level




RTCM Paper 220-2007-SC121-013




RTCM Paper 220-2007-SC121-013




RTCM Paper 220-2007-SC121-013

Tide Aware ENC - GeoNav

Label SMG DTNW TTG Heading Lat Lon Cost
| 500 0.82 000:08:30]  8.47| Fri Nov 12 22:20:00 2004| 43'03'34.70"N| 070°42°'20.39'W|$ 211.08

| 500 )  290.66| Fri Nov 12 22:31:23 2004| 43'04'29.058"N|

| 500 063 000:06:36| 264.95| Fri Nov :30 2004 43'04'27.93"N| 070°43'30.57"W|$ 163.88
| |
| |

Fri Nov 12 22:52:00 2004 43°04'41.85"N  070°44°2685'W S 0.00
|

il

Scale 1: | 5000
1:10,000,000

8

5 E[5 |z |8
A RN

Cursor Infor Lt 43°04'46.49"N
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Tide Aware ENC

QuickTime™ and a
YUV420 codec decompressor
are needed to see this picture.
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AIlS Water Level Binary
Broadcast Messages

e For surveying and realtime tide aware ENC, we
need the water level and quality factors to be sent
automatically to the vessel

 Established related binary messages:
— St. Lawrence Seaway Waterlevel MSG (DAC/FID:
366:1-3)
— IMO Met/Hydro (DAC/FID 1:11)
— European RIS has one too

* Proposed water level message - the above
messages are lacking critical information
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SLS Water Level Message

AIS Message Definitions

s 5ls waterlevel (366 316:1:3): St Lawrance Seaway water level message
AIS Message: sls_waterlevel (366 316:1:3)
Description:

St Lawrance Scaway water level message

Name NumberOfBits ArrayLength Type |Units Description
time month |4 uint Time tag of measurement month 1..12
time_day 3 uint Time tag of measurement day of the month 1..31
time_hour 3 uint Time tag of measurement UTC hours 0..23
time_min 6 uint Time tag of measurement minutes
stationid 6 7 aisstr Character identifier of the station. Usually a number.
pos_longitude |25 decimal |degrees |Location of measurement East West location
pos_latitnde |24 decimal |degrees |Location of measurement North South location
How to interpret the water level
type 1 uint 0: Relative to datum
1: Water depth
waterlevel 16 int cm Water level in centimeters
What reference datum applies to the value
0: MLLW
datum 2 uint 1: IGLD-85
2: Reserved
3: Reserved

reserved 14 uint Reserved bits for fumre use
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INTERNATIONAL MARITIME ORGANIZATION

4 ALBERT EMBANKMENT E

LONDON SE1 TSR
=

Telephone: 020 7735 7611
Fax: 020 7557 2210

IMO

Ref SN/Circ.236
28 May 2004

GUIDANCE ON THE APPLICATION OF AIS BINARY MESSAGES

3 The Sub-Commuttee on Safety of Navigation, at its forty-nimth session selected seven (7)
binary messages as shown in annex 2 to this circular to be used as a trial set of messages. Theidea s

to use this setof 7 111&55&1%&*5 for a trial period of 4 years with no change. It should be noted that
4 additional system-related messages identified in Recommendation ITU-R M. 1371 are needed for

the operation of the system.

4 The critenia for selecting the 7 trial messages were:
1 demonstrated operational need;
2 a cross-section of users, mcluding ships, VTS, pilots, and port authorities; and

3 messages already developed for format and content.
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APPLICATION 1
Mezzgze “METEOROLOGICAL AND HYDROLOGICAL DATA™
Parameter No. of bits Description

Mezsaze I [ Ldentifier for Message & always 8
Pepeat Indicator 1 Ulzed by the repaater to indicate how mamy tdmes a

message bas been repeated
Sonroe I ETi] MMWSI numiber of source station
Spare 1 Mot used Should be sat to zero.
AT 16 DAC=001; FI=11
Latimude 4 Measuring position, 0 o + - 90 degress, L1000t mizure
Laonzitade 25 Measuring position, 0 to + - 180 degrees, 11000 mimuse
Crate and time 16 Time of tramsmession, Day, hour, mirate, (ddbbmen m UTC) —
Averaze wind spesd T Awerage of wind speed values for the last 10 numates

0-120kts, 11t
Wind mast T Wind gust iz the maximmun wind speed value reading during the last 10)

mimes, 0 - 120k, 1kt —
Wind direction £ 0- 350 degres: ] degres —
Wind st direction [ 0339 degress, 1 dagrea
AT temperahrs 11 Diry ul tremperanre - 6000 w0 + 60.0 degrees Celsing

0.1 of a degres
Blelative humidity 7 0= 100%, 1%
Diew point 10 - 100 -+ 5000 degrees, .1 degree
AT pressure [ BOO— 1200 h¥a, 1 hPa
Adr pressure tendency 3 0'=steady, | = derreasing, 1 =increasing
Horizomtal visibilty ] 0.0 - 250 MM 0.1 M
Water level (incl. dde) ] Deviation from bocal chart danmy, . -1000 1o+ 30.0 m

0lm
Watar level rend 2 O=steady, | = darreasing, 1 =increasing
Surface corment spesd (el ] 00-150ks 0] ke
ride)
Surface current directon 2 00— 339 degrees, | dazee
(Cummenit 5 72 i Caj

— k] horizvis B udecimal nm Horizontal visibility

Cimrent direction, 72 z B
(e messiming level, 72 : 1 |waterlevel 9 decimal 'm Water level (incl. tide)
(Cuorent speed, #3 ] 0.0 T
Cimment drection, 53 g 0 Water level wend
Cimrent measuring Jevel, £3 3 iXE 0: Stc-ﬂ'd}"

1o . H . H
STy : - waterleveltrend |2 uint 1: decreasing
Wave peniod § = 2: increasing
Wave direction g 0 3: unavailable
Swell baight ] 0.0
Swell pariod B B surfcurspeed (8 udecimal knots Surface current speed
Swell dirsction 2 0
Sea ste 3 A |surfcurdir 9 uint degrees Surface current direction
Water teperaiure 10 -1
Pracipitation (npe) 3 Accordmg to WHO
Saliniry 2 0.0 — 5000 N, 0. 1%
Ica 2 ez Mo
Spare [
Total Mumber of iz 352 Ocoupies I slats




Tidal Window

Really does not match the
requirements

for either surveying or
Tide Aware ENC
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APPLICATION 4

Message “TIDAL WINDOW™

Farameter No. of bits Description

Iessage ID & Identifer for Message & always &

Fepeat Indicator 3 Tzed by the repsatet to indicare how mamy dmes a messazs has basn
repaatad 0-3; 0= default 3 = do not repeat anyvmars

Source IT il MMEL mawber of source stadon

Sequence Numiber 3 1-3

Deztinagion I il WS muher of destinaiion siaton

Femanzmit Flag 1 Bemansmit Flag should be s=0 upon ermsmission: 0 = oo
Temansmission = dafaaly; | = reiramsmetied

Spars 1 it used. Should be zere

TAT 16 DAC=001:FI=14

UTC momih 1-12; 0 =TT month not available = defalr; 13-15 notwsad

UTC day 3 1-31; 0=UTC day mot avadlable = default

Pasition £] Lat 17 LU0 000 mim (H00 degrees. Morth = positive. South = n2patve; 81
desrees = not available = dafanld])

Positon #1 Lon 28 100 0000 moin (=120 degrees, East = posifive, West = pegafive; 151
depree: = not available = dafaunls])

From UTC bour 5 1-23; 24 = UTC hoar not avadable = defaalt; 25-31not usad

From UTC minmte & {0-59; 60 = UTC muimre pot available = dedmilt, §1-63 womsed

To UTC hour 5 {1-13; 24 = UTC hour not available = defanlr; 25-31not usad

To UTC minke & 0-59 &0 =UTC nimute pot availabls = dedault; §1-63 vomzed

: 0 =TTC month not available = detanlt; 13-15 not wsed

0-3309, 360 = not availabls =

1-11
1-31

1; 0=TUTC day mot available = default

-1248; 127 = pot available =

L1 000 moim {90 degrees, MNorth = positive, South = nagatve; 91 ii:i'ne. South = nagatve; 01

deerees = nof available = dafanlt).

Ktive, West = negative; 151

110 000 pin (*130 degrees, East = positiva, West = nesative; 151 |

degrees = noft available = dafaalt).

Ralz; 25-3 1ot usad

Resmilt 61-63 voused

0-23; 22 = UTC hoar not available = defanlt; 25-31not used

Rl 25-3 Inot used

0-39- §0=UTC nmumate not available = defmit; §1-63 uomsed

E:ult, §1-63 uoased

B 0-330, 350 = not avadlable =

0-23; 22 =1U"TC hour not available = defanlt; 25-31not used

0-538 60 =UTC numyie not available = default; §1-63 vmnsed

I-l] ;127 = pot avadlable =

Cumrent direction in degress. { valid rangs 0-330, 360 = notavailable= | == Sout = gt 61

defml).

|:111'a. West = pegative; 151

Crrrent speed in 0,1 koots. (valid range 0-124; 127 = pot available = frmames

detanlt).

RSl §1-63 voused

it 25-31not usad

To UTC. mime

{155, 50=1TTC mimse not available = defanit. 6163 mm=d

[
Cuarrent direction z Crent directton in daprass. {valid range 0-339, 350 = oot avadlablas =
predicted £3 dafals).
Current speed pradicted 53 T Current spead in 1 koots. (valid range 0-124; 127 = pot available =
dafaals).
Todal mumber of bits X pooupias 3 slots
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Water Level Message Based on the NOAA
CO-OPS/PORTS realtime database

efid extended functional identifier

month 4 uint Time the measurement represents month 1..12

day 5 uint Time the measurement represents day of the month 1..31
hour 5 uint Time the measurement represents UTC hours 0..23

min 6 uint Time the measurement represents minutes

sec i uint Time the measurement represents seconds

stationid i 7 aisstr Character identifier of the station. Usually a number.

Location of the sensor taking the water level measurement or
position of prediction. East West location

Location of the sensor taking the water level measurement or
position of prediction. North South location

waterlevel 16 int cm ‘Water level in centimeters

‘What reference damum applies to the value

0: MLLW

1: IGLD-85

2: WaterDepth

3. STND
datum 5 uint 4: MHW

5: MSL

6: NGVD

7: NAVD

8: WGS-84

9:LAT

Standard deviation of 1 second samples used to compute the
water level height

Count of number of samples that fall outside a 3-sigma band

longitude 28 decimal |degrees

latitude 27 decimal |degrees

sigma a2 float m

0 8 e about the mean

levelinferred 1 bool indicates that the water level value has been inferred

flat tolerance exceeded 1 bool flat tolerance limit was exceeded. Need better descr
rate_tolerance_exceeded (1 bool rate of change tolerance limit was exceeded
temp_tolerance_excecded |1 bool temperature difference tolerance limit was exceeded
expected_height_exceeded |1 bool ?Lll’gl_l?:ﬁ &;(S: (riaxungdm or minimum expected water level height
link down 1 bool Unable to communicate with the tide system. All data invalid
timeLastMeasured 12 udecimal lhours Time relative since the timetag that the station actually

measured a value.
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Right Whale Notifications for the
Stellwagen Bank National Marine

Image Credit: SBNMS



RTCM Paper 220-2007-SC121-013

Ship strikes are the biggest threat to the
right whale species

Image Source: Mike Thompson/SBNMS
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LNG Rules for SBNMS

Must remain in the TSS lanes

If a right whale Is acoustically detected:
— Slow to 10 knots or less within dection zone
— Zone IS 5 nm radius around buoy

— Restriction in place for 24 after detection

Is NOT a requirement for non-LNG vessels
Having vessels leave the TSS Is a “bad idea”
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Automatic Identification System
Analysis of Ship Traffic - July 2007 TSS Switch

Collaboration with Stellwagen Bank National Marine Sanctuary
Schwehr, Hatch, Thompson, Wiley

Traffic Separation Scheme Change -

bl 2006 Traffic
By Time

sailing
2%

tugftow
24%

pleasure craft
19%

ferry
0%

cruise ship

3%
general cargo/bulk

research container
trggﬁng ship 10%
1% law enforcement
B ik 2%
other tanker medical transport
LNG/LPG Bamier 0%

9% marnne senice wessel

oil and/or chemical product 4%
tanker other cargo

14% 2%
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An alternative look
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? pldebaran - [Info (1:4,000)

U3STT218 857 1:10,000
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User Display North Up]

“man Chart Route SAR MNavElements AIS LightLevel Voyage Event! DRI Man Overboard! View Window tldp | |_[
Nav | GPS | MSlfo | Msg | MsgRx ||| ® s .
&Il T argets ] Chart Contrals 'hales B, .’ wﬂw
BT ,l-l".? ’
L9 ; f

18:40 (hh:mm) REMAINING
Right Whale Detected

LNG vessels reguired to stay below 10 knots

Reatriction enda: 2007-09-21 05:18:00z
Whale detected: 2007-09-20 05:18:00

Additional Informaticn

e —
L,

tim““hi;#FiFt’-

an - i~ 1] &..i.r*ﬁl'

W Out ‘Lln
» L}
e 141:u:|u

Silence | | ® YTC16:4413 Could not pan. vesselisin .. :i

= UTC18:01:32 Could notpan, vesselisin ..,

Aok = UTC18:02:44 Could notpan, vessel isin :I
-
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Basic Layout
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Description: IMO Fairway Message

IMO fairway closed. Specified in SN/Circ.236 Annex 2, page 4, Application 3. Also defined in IALA Guidelines on AIS, Vol 1,
Part 1, Ed. 1.3, Guildeline No 1028, This message should be used to inform ships, in particular to give guidance to large vcsscls
about temporary closed fairways or sections in ports. Attributes: broadcast, shore station transmitting,, no acknowledgement.

Name NumberOfBits ArrayLength Type Units Description
MessageID |6 uint 'AIS message number. Must be 8
Indicated how many times a message has been repeated
RepeatIndicator |2 uint 0: default
3: do not repeat any more
UserID 30 uint 'MMSI number of transmitter broadcasting the message
Spare 2 uint Reserved for definition by a regional authority.
dac 10 uint Designated Area Code - part 1 of the IAI
fid 6 uint Functional Identifier - part 2 of the IAT
reason 6 20 \aisstro Reason for closing
from 6 20 \aisstr Location of closing from
o 6 20 aisstr6 Location of closing To
radius 10 uint || See unit field Extention of closed area
Erl.g of extension value for range field
unit 2 uint 1: km
2:nm
3: cbl
closingday 5 uint (Closing from day
closingmonth |4 uint Closing from month
fromhour 3 uint From LT hour (appr)
frommin 6 uint From LT minute (appr)
today 5 uint To day
tomonth 4 uint 'To month
tohour 5 uint To LT hour (appr)
'tomin 6 uint To LT minute (appr)
\spare2 4 uint Padding out the slot
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[Name NumberOfBits ArrayLength Type |Units |Description
MessagelD |6 uint |AIS message number. Must be 8
[ndicated how many times & message has been repeated
Repeatindicator ||2 uint 0: default
J: do not repest any more
|UserlD 30 uint \Unique ship identification number (MMSI}
P d 2 I t |Spare 2 uint [Reserved for definition by & regional authority.
ropose -S O |dac |10 uint |Designated Area Code - 366 for the United States
- |fid 6 uint |Functional IDentifier - 63 for the Whale Notice
r I ht Wh a I e efid 12 it Extended Functional [Dentifier. 1 for the Whale Notice (dac+fid-+efid
defines the exact message tvpe)
- numreports 2 uint |Number of detection reports filled out in this message
n Ot | Ce [stationid] 8 uint [[dentifier of the station that recorded the whale. Usually a number.
|time1_day 5 uint Time of most recent whale detection. UTC day of the month 1..31
time1_hour 5 uint Time of most recent whale detection. UTC hours 0..23
time]_min 6 uint Time of most recent whale detection. UTC minutes

|center]_longitude |28

|decimal |degrees

Center of the detection zone. East West location

|center]_latitnde |27 decimal |degrees |Center of the detection zone. North Scuth location
P— i eonas e o B G el e o
|radiu.5 1 | 16 |uLnt |m |DL5tar|ﬂe from center of detection zone (latlon above)
|stationid2 8 uint |Identifier of the station that recorded the whale. Usually a number.
|time2_day 5 uint Time of most recent whale detection. UTC day of the month 1..31
time2_hour 5 uint Time of most recent whale detection. UTC hours 0..23
stationid1 8 uint Identifier of the station that recorded the whale. Usually a number.
timel_day 5 uint Time of most recent whale detection. UTC day of the month 1..31
|timcl_hcrur |5 uint |Timc of most recent whale detection. UTC hours 0..23
|timcl_m’m |E- uint |Timc of most recent whale detection. UTC minutes

|ocnlcr1_lc-ngjmdc |2E!
|cncmu::r1 _latitude |2?

decimal |degrees Center of the detection zone. East West location
decimal |degrees Center of the detection zone. North South location

Seconds from the detection time until the notice expires
0: No detection/notice active in region

mber.
1.31

timetoexpirel 16

nint ‘socc-nds

Center of the detection zone. East West location

icznteﬁ longitude iZH

|u3nte:3 Iatitude |2?

‘T.imetaexpuﬂ ‘Iﬁ

|radiu.53 |I|I.‘:

[Spare2 21

idm:imal |degrees

decimal |degrees |Center of the detection zone. North Seuth location

. Seconds from the detection time until the notice expires
it | [seconds ‘ﬂl: No detection/notice active in region
|uLnt |m |DL5tar|ﬂe from center of detection zone (latlon above)
uint |Not used. Should be set to zero.
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Many new application area are
walting in the wings
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Wind

Haw | Fowe | ars
ASkio | as? | AsSTx | AsRe |
RTEM | ss7 | ssir | ssTuss
Tasgets lera 1w |
6025 MjA Ma,

8025 MfA Me
6025 NIA Me
6025 000000 Me
Target 6025
Time of Tx 14:67

Average Wind Speed 1 kts
Surface Current Speed N/A
Surface Current Direction  N/A

Direction 139°

_Tclml‘ml
fe = N

S|Ienr.e

Ack

®UTC16:4413 Could not pan. vessel is in
®UTC18:01:32 Could reol pan, verssel is in
S UTC18:02:44 Could reot pan. vesselis in

-

|
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Environmental Response Management Tool
| 1 ] (ERMA) [Leger'-d H Layer ] Data |
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Autonomous Underwater Vehicles &
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Objective:

Technical Approach:

Status:

Gavia visit to UD - November 9, 2007 Newark, DE
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Thanks for listening

Feedback is critical!
Questions/comments?




