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ECDIS: Electronic Chart Display and Information System 

Odd Torstein Morkn and Lars Egil Mathisen. MARINTEK. Trondheim. ~on\·a~· 

I. Introduction 

The Elct·tronic Chari Display and ln
formatinn Sy-.1em. El'DIS. is a new 
devdo('me nl in I he fidd nf al-sea 
na\;!!al1on. II may support u1ilitil·., 'ueh 
as alJrms to prewnt grounding. ac
curate trad-slcaing and choice of 
nn·essary informati1ln for \arious lash. 
It is as.o;umed that ECDIS will in future 
replace the tr.uliti11nal paper l·harts. 

!\1.,.,t 11f the prcwndition-. already 
exi't for the prn<luctinn anJ sale of a 
cnmpr.:h.:nsi,·e ECDIS. Rules and 
regulations have almnsl hcen com
pleted hy IWn l;nilcd Nations hodie-.. 
the lnh·rnalional Maritime Organi1a
ltrn1 (l!\tO) and the lnlernalional 
Hydrographic Organi1a1ion ( IHO ). An 
an-uratt: and glnhal pt'sitioning sy-.1em. 
< iPS. is a\ailahlc. In addition. commer
cial !HO-approved dalahascs will he 
made availahle in the near future. 

Minimum dements in El'DIS in
clude .i datahase, <.·,mncc1i1ins to al leas! 
one ;accurah: posi1ioning dc\ice. !,~To 
and -.plcd-log. Optional arc sa1dli1e 
nimmunic;itions equipment. an auto
pilnt sy .. tcm. radar interface, depth 
.,,1undt:r and other systems c"ential for 
an inlcgr.itcd hridgc. IMO and IHO arc 
rnrrently working on rules and rq?ula
tions for ECDIS. The utility of the sys
tem has heen dcmon.,trated in sen:ral 
teq projceh. EC'DIS is currently avail
ahlc in the uimmcrcial market. A 
ml·dium-.. i1e ECDIS for a merchant 
vc-..,d can he purchased for US$ 511.1100. 

The fir.,t part of this article intro
dun.·, the motivation hehind EC"DIS 
;md hrings an overview of ih po.,sihk 
uso. while the most charallcristic cle
ment ... of the \yslcm will he brieOy di ... -
l'Usscd. There follow' a 'ummary of the 
work by various organizations on cstah
lishing standard ... and spccifiralion .... 
Spcc·ific functions, both cJCisting and 
potential, arc lisled and lhe findings 
from two romplctcd projects on 
EC 'DIS in the Netherlands and Norway 
arc prc .. cntcd al !he end or the Jrticlc. 
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2. Moth·ation behind ECDIS 

Throughout the past .ill year-.. mariner~ 
ha\·e adop1ed a host of \arinus 
electronic na\igation and positi.,ning 
aids in order to make na\·igalinn at sea 
safrr and more cfficienl. Collision 
avoidance systems have prcd,1minantly 
been radar-hased and cnrnule na\iga
tion systems have hcen focus.,ed on the 
use of. for instance. Loran-c and Decca. 
The newcomer lo the field 1,f na,iga
tinn. the Cilohal p,,.,itioning Syslcm 
t<iPS). is currently under development 
:md depl•l~mcnt. The catch is. howewr. 
that the manual position plo11ing 
methods. which arc still the most Cllrn
mon methods used for representing 
and displa~ing thi.-. information. fre
quently cause si~nificant time-lags hc
lwecn measurement and use and ha\·e 
high fn·qucncics of human error. As a 
result. the position shown on the paper 
chart represent!'. the hi<.tnrical po-.ition 
of the vessel rather than the current 
position and is not as rcliahlc as it might 
have hccn. In effect, these pmhlcms 
have nimpromiscd efforts to enhance 
the safety of vessels through electronic 
navigational aids. Such efforts have 
tradi1ionally aimed at providing ar
curatc position data through the use of 
microwave I ram.ponders, radar-as
sisted precise navigation systems and 
Ci PS. 

The principal idea hchind ECOIS is 
to quickl~ integrate hydrographie rharl 
data with :1osition and navigation infor
mation ohtaincd from the b'yrocompass 
and other navigational aids, and repre
sent lhe information graphically. The 
rcsuh i' a regular and automated up
date of current position. course :tnd 
trad of the vessel rdalivc lo the ncarhy 
co;1stlinc, navigational ha1ards and the 
intended !rack. Thus lhc ECDIS pl·r
mits mariners to make optimal u'c of 
modern precise vcs'el po.,itioning sys
tems and lhc bridge personnel can 
dcvole more time and attention to other 
activilic., lo scl'Urc a safe rnyagc. 

E< "DIS has two primary roles: it 

replaces the traditional paper char! and 
is an additional aid to na,·igation. The 
firsl generations ,,f ECOi\ were in
tended as a mere suhstituti: to th~ tradi
tional papcu:harts. By replacing the 
approximately 2.1100 such charts nen:s
sary for .: world-wide journe~. the 
owner of a ve-.sd c•.mld save invest
ments exceeding l"!'IS _;c1,1100. ECDIS 
would abo he automatically updated 
and thm; render unnct·essary the horing 
and time-consuming work inrnl\·ed in 
the manual updating nf 1h.:~c charts. 
ECDIS should, aernrding to Regula
tion 5, chapter I. of the International 
Maritime Organi1ation (IMO) Safety 
of Life al Sea (SOL.\SJ Convention of 
1974 ISOLAS, 1974j. he the legal paper 
chart equivalent. However. the 
development of the second generation 
El'DIS also focussed on it.-. \irtuc as an 
active aid to na,igation and thus <i~ a 
.,afdy enhancing system. 

At MARl!'iTEK we feel Iha: the suc
cess of ECDIS is contingent upon es
tahlishing it as a new aid to n:nigation. 
similar to what happened II 1 radar in the 
period from 195<1 tn 1%0, and dcvdop
in~ additional functions that can aid the 
hridgc personnel. Anuing these arc 
anti-grounding control, track-steering. 
access to an ;1ppropri;1te lc\cl of infor
mation displa~ and at-a-glance oh.,er
vatinn of vessel position. All this makes 
ECDIS an extremely useful tool on thl: 
hridgc. As an illustriltion of it!'. enlry as 
a bridge syslcm. we mention I hat 
several classili<.·ation s1Kictics now ex
pli<.:itly introdutc H 'DIS as a \ital new 
aid to na\igation and mand;1t11ry in onc
man hridge solutions. 

The cost of a single mi,hap. whclher 
a vessel is simply damaged and tern· 
porarily taken out of i.:rvicc or 
catastrophically damaged, is high and 
growing. The rcplaccmcnl costs of 
larger vessels can range from USS 50 
million for a small passenger ferry to 
more than USS 2110 million for a li
quified natural gas (LNC;) carrier. Dry
dock and repair hills for less serious 
accidenrs usually range from lJSS 500 



thou,.and ltl well ah..wc USS I million 
1.follars. 

Rccen: an:1dcnts. ,..uch ;is the 
gwunding in \farch 1'>1''> of the \'cry 
Large.: Crude Carrier Enon l iJldc in 
Prinn: William StlUnd in Alaska. han: 
sh1•vi.n that as th;.: siJ'C' and numt>crs tlf 
w ... ~i.:1, transportin~ hMard1•us \·argues 
g.rnws. the h;v.ird Ill the cn\irnnmcnt 
l·au,..cd hy groundings or collisions 
grows dramatil·ally. It has hccn es
timated that Exxnn Corporation wil! 
spend almost USS 2 hillion in the at
tempt to ck;m up the mess caused hy 
the \'thtlicst \·csscl gnlunding in history. 

It sccms de;tr that the £rr011 l aide: 
accident rnuld have.: hcen prc\·cntcd if 
appropriate.: technology had hecn used. 
This can he rnndudc.:J through simula
tirns done Vlith ECDIS in the.: £uo11 
I alda sccnario. ECDIS would, if in
stallcd. haw ploth:d the.: n:ssd accord
ing to a prc-planncd route. Whcn the 
deviation occurred from the pre
planned route an off-track alarm would 
ha\·e sounded. Then if no action were.: 
takcn. an off-cnursc alarm vi.nuld s, mnd 
and if there wcrc still no correcting 
mea:-.un:s. a grounding alarm would 
sound. All these alarm signals w.mld he 
dircetcd to the.: general alarm systcm of 
the vesscl. and if thl· ECDIS was 
designed appropriatdy the automatic 
'itccring sy'ih.:m on hoard the H:s!\c.:l 
would take corrective.: actinn to a\·oid 
the disaster. In this context an invest
ment of USS :'i0,000. which is the 
avcri!gc cost of a commercial ECDIS. is 
a cheap im;urance. 

3. Pre-conditions for a 
successful ECDIS 

The ~un·cssful 11pcrati1m of ECDIS is 
eonting1:nt upon se\'l.:ral f;u:tors, where 
the.: maj11r ,mes arc; 
(I) cffectivc rules ;mJ rcgulations; 
('.!)an accurate positioning system; and 
(.l) ;1 rharl Jatahase. 

Prt'-nrndition /:Rules and rrgulatiom 
Ruic<; and regulations distinguish 
ECDIS from conventional chart plot· 
tcro;. The Prmi~ional Performance 
Stand;irJc; for ECDIS, developed hy the 
IMO and the IHO. can hc named as an 
example of ~ul·h regulations. They arc 
prmi,ional s1andarJ., thar .ire valid 

until I Janu.1ry l"'n. Thc,c ,..ch ,,1 
.,1;.1nJarJ, arc nccc,..,.ary "" guidclinc' 
f,1r apprtl\in!! sy-.tcm .. h: ptirt anJ !l.1g 
st ate: oft he vessel and !!i\ c da,..sificat h lO 
:-.•x·ictics a f1•um.b1i,in for !heir 11vi.n 
rule,... \\'hl·n \'1lmplct•: stanJard,.. arc 

e ... iaMishcd. ECDIS ha,~'" the.: chance.:' 
1lf hc\·nmin!! part 1•f .1n intc!!rateJ 
m1xkrn bridge:. h..lth a,.. a rcplaccmenl 
llf I hc nlJ paper charh and as a ncw ;ind 
rwmising n;nigational aid. 

Pr1·-.:011Jitit111 !: ..tcnmlft' p11sirio11 
dt•i·ic.· 
Ptl.,iti,lning de\icc, \ary grcatly in the 
range of arc a covcn:J and an:uracy. In 
exraim::nts pcrformcd hy MARl'.\
TEK. vi.c expcrienccJ that rho.: required 
ptbitilln accural} is \\ithin le's than half 
the length tlf the \·cs,cl. The sun·e:-.s of 
ECDIS also dcpcnds nn th;: Jc\icc 
!icing availahlc for 2-1 h1lUrs a Jay and 
hl he i!cccssihlc at any locat!nn along 
the.: journey. The system that most do'ie
ly conforms to thcsc rcquirem~·nh is 
currently Ci PS. 

Prt·-cimditi1m 3: Chart databast• 
The.: Electronic Na\·igational Chart 
(ENC). the chart datahasc in ECDIS. 
must 
hc supplicd hy an authoritcd nffaial 
supplier. In effect this means a ~upplier 

auth11ri1ed hy 1he IHO. Fm 1his pur
piisc IHO is currently Jevdoping intcr
national standar-Js for the formating of 
data organi:1ation and exchange. ()nc 1lf 
the main requirements hdorc 

Comm·iniC.)hOn 
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aulh11ri1a1i.1n j., th.11 thc 'uppli.:r' 
r..:!!uLtrh upJJtt rhc J.11.1b.1,c ThL 
F:\<.\ arc currcn1I: in limikJ 'll!'['h. 
fiu1 '..:v\·r..11 h:drtl!!r.1phiL ,..:p j,,.,_ 
n,11.1hl: in C.1nad.1. "' 1rw..1y ;.1nJ thc 
l ~.\. arc w11rkin!! vi.ilh t.:,hni.-.11 .inJ 
admini•.1rati\c pnlCcdurc, nc.:JcJ 11· 

.. upply usi;r .. with E"C'. 
fnday. prc-ninditi1'0" I anJ :. .ir,· 

.. ati,.fi\·J 1•r will b..:\·t•llK' "''in th,· n.:.ir 
future. The: majtlr pw1'lcm i'- ·'' mcn
tinnc:J. t•l supply the u'<.r' \l>lth 
authori1.:J Jataha'c'. One r••,sihlc 
ct>n\·\·pt. put forth h: th.: UH>. ,u~,.,,, 
rcsuhing thi,.. .. upply prnhkm by ,1r
gani1ing the.: \l(°L"an-, int.1 f<l:.!f 11r fj\·c 
!!C••!!raphiL·al rc!!i'm' anJ c•t.tl>li,..hing 
M!!aniJ';.Uinn~ that will •uprh thc 
Jataha.;e f,1r ca;:h ,,f thc .. c. II h.1, h.:cn 

prnp.1sc:J thal the:'\.: regi('"' bc thc 
American, lhc Far E.1,1~rn. th..: 
European. the Afric;rn ;t11J thc 
Australian rcgi,lns. Ho\l.c\cr. •en:r.11 
cxperimcntal Jatahases Ctl\crin!! 'mall 
arc as arc available tn<lay. Thc lar;!c,1 nf 
thcsi.:. Jc\clllpcd hy the ~.in· cl!i;in 
Hydnigraphic Scn·icc' f'.\11~1 in .:11-
opcrati1ln with other L·nuntrio .. ur
rnunding the ~.i~th ScJ. cnv.:r' the 
~orth Sea and adjaccnl -.h1•rdinc'. 

-'·Elements of ECDIS 

Fi!!urc I illu .. tratcs the ninncdi•m' f>c
twccn thc \Uh·'Y~lcm' in an 11pcra1in!! 
ECDIS. It rnn:-.ists of ... cvcral dcmcrol '. 
the hasis of whi.:h arc a l·harl data ha,...: 
( E:'\C). p1i,..ition J\.'\ ire(') . .-um-

/ o---a 
.....

_E_c_o_is __ __, .______ 1::1 
FNC t....:::..J 
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muni1.:ati•>n Jt·\·in:(~). r;1J;1r int.:rfan·. 
;1Uhlpil,lt intcrfat·.:. and !!~Tn-nlmpa,,., 

anu In!!. 

77u· Elt-ctronii· Si11·igi1ti1 mu/ { ·1ri1rr 
(£.\"("I 

Th.: E\<. ·. \\hil·h is slamfarJi;.:J \\ith 

rc!!arJ Ill n>nl.:nt. slrul·tun: anJ form;11. 

is spcl·ifiG11ly J..:si!!n.:J for us.: with 
E<. ·ors. Tht· E'.\( · i-. ..:4ui\akn1 tt> n.:w 
clli1i''"" of p.1p..:r lh;1rh. and s.:\cral 
E'.'\C,, n•nl;1in ,,uppkmt·ntary n;1util·al 
inform;1ti1•n "' that indud.:J in tradi
ti1>nal p;1p..:r l·harts. An t .. <;impl..: of such 
;1Jditional inf,•rmati1ln i!-. s;iilin!! dir.:l·-
1i1lns. 

P1>xitio1111.'1-iccts J 
.-\m1•n!! lht· p1•si1i1inin~ d.:\ict"s or 
rnc1h,llls art· ( iPS. D.:n:a. L1lran-( ·and 
Jc;1d r..:d••>nin!!. The .,~,t.:m will he aMc 

"' auli•m;1til·ally sdt·d the p.>sitinnin!! 
de\ ice 1h.11 pnl\ idt·, th.: hest inf,lrma

li•>n at .my tim..: ;ind l11c11inn. 
Tht· p1•si1ion inform;11inn -.upplinl 

hy lh;: lkn:;1 systt·m is nni precise 

cn11u!!h IM n.1\i!!alion in restril.."kd 
w;u.:r-. anJ th.: -.ysl<:m has an in~uffi. 

cient ;m: .1 n>\ef;t!!C. II is thus 1•f limilcJ 
utility h• ECOIS. 

Th,· positi1•n !!i\cn hy the L1•r;in-{" 
h.1 .. a:i ;iccuracy in the ran!!c ltlll 1n .;i111 

mi:trc' .ind i· 1hndore n111 prt·l·i,c 
enou!!h f,1r n;l\i!!ali11n in rolrit·ted 
\\;tlt"f'- 1.nran-C al,,1 ha' limited 
rnn· r art·. 

<iPS i, a milil;iry. s;11dli1c-h;1,cd 

n;l\i!!;1linn S\,lcm rurrcn1Iy under 
devcli1pmenl hy 1h,· l'nitcd Stale.., 
lkp;1rlmt·n1 11f Dden"t._ Th,· prinl·ip;1l 
itk;1 bt·hind (jf'S j, Ill ;ll"CUralcly 
mt·;1,ure !he pr1•p;1!!alinn lime nf 
ck,·1rnm;1!!nl'lit· ,i!!nah helwc.:n "aid· 
lilc' .ind rn·ipicnl,. Throui-!h al·n·" 111 
;11ka"I1hrcl· 'atclli1l·s 1hc u-..cr ren·i'c' 
1w11-dim,·n,ional po,ilion parami:tc:r" 

at a l~pical frcqm.:111:~ of one update per 
'c:cond. Wh,·n the 'Y'lcm j, fully 
dcvd11ped ;ind dc:ploycd in l'l'>2 m 
1•111.\. 2.J orhi1ing 'alcllitc, will gin· 
glohal. all-d;1y and all-weather ;Kcuracy 
uf 1110 metre,. 

Since the 100-mt·trc an·ur;icy 11f C iPS 

i' in ... uffiricnl for many appli{·;11ions. 
difkrcntial C iPS ha' hccn developed lo 
improve arrnr.Ky. The idea hchind a 
difkrl·ntial CiPS is lo us: data from an 
add it ion al < i PS rcn:ivcr localed al a 
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1-...1int with lixi:d l"n-ordinalt'" h• ,·aku
lak' ran!!c mc.:asurcm.:nt crr11r,, for 
c.:wrv 11h,crwd satellite. The~.: .:rror" 
\\ill ht· !!n1,sly ninstanl c.w.:r wide ar.:as 
( llMI h• 1.111111 kilc.1m.:1res dislanc.:d. Su.:h 
Jilkrcnlial n1rrcl·tic.1n., arl· transmincd 

111 and applied hy the user" lo allow 
c11rr.:.:1ions of le.Kai mcasurcm.:nls. 
thus imprc.nin!! al·curacy· frnm 2 lo Ill 
metre". 

Dt·11d rt•ckoni111>: m.:ans to .:stimatc 
th.: ws .. d positinn hy using informati1•n 
frnm th.: ~T11-c11mpa.;s and the log. In 
principk it may he possible 10 dn·dop 
the method 111 hi:comc a usdul aid in 
tht• C\'cnt 1ha1 ( iPS p.1si1ions arc un
;1\ailahk. 

( ·t>m111u11ic11tit>11.~ 
U ·rns rc.:411ircs that the user is ahlc tn 
rn·ciw chart up.fates from the \'esscrs 
chart ,..uppli.:r. l'pdate" will ht· au111-
ma1ically lransfcrrc.:d to the.: sy-.1cm and 
"lorc.:d s.:par;tlt' from the E'."< ·.The In
! crn;11 i,1nal \faritimc Satcllitl· Or
!,!ani1;11i11n (l'.'\\1.-\RSATI pr1l\iJc, ;i 
S\,lcm lnr ,u,·h cnmmunil·a1i1ins. 

l:'ll\1ARSAT is ;i :'.J-mcmh.:r state. 
,·llmmr_·rl·ially man;t!!L'd ,irg;rni;ation 

lh;it ••p.:ratc" •• "Y°"lcm ,,f ~atdlitcs for 
\\orld-widt: .:11mmunit·a1i1>n. 
andl,\tARSAT St•mJard-( i,.. a "cr
\ice pnwid.:d by the: 11r!!anin1i11n h> 

tr;m,..frr d;1t;1 and tc\I. Rnth !ht·,._._ \'ice 

i1sdf and the cquipmenl required hy 
the U\Cf arc dcsi!!ncd tc.1 !,!i\C rcl.1ti\cl_. 
low-u1"t n1mmunil·a1ion solu1i1ms. 

Ra1/ur 111t1'if t1<t' 

:\ radar in1crLKc c.m he Jcsi!,!nCll f11r 
"ch·r;1l purpo,..cs. Among these arc 
,·,1rrct·1ion' ;ind chcch un !he vessel"' 
p11,i1;110. This c;m he Jone hy plolling 
1\u1,1malic R;,dar Plollin!! .-\id 
(ARPA) lar!!c:h ;ind n1mp:1rin!! 1h~·m 
wi1h d1;irl ohjn-is. for inslancc: small 
isl.tn1h. huoys and hc;1wns. [('[)(S 

ma~ al'o "upcrimpo'c the r.1dar ima!!e 
on lht· i:krlronic l·har1. which m.1kc, all 
\'ital informatiun avail;1hk lo lhL· 
na\ iga111r. This makes ii p11ssihlc f11r thl· 
n;1\'iga1c1r lo qaid.ty naluai.: whether 

the ;u:lual posilinn of the \Cs'c.:I j, !he.: 
one indira!L·d in the char!,, or whether 

lhc:rc is an error in !ht· system. 

Autopilot im<'ifllc"I' 
An au1orilot may he rnnnc,·tl·d dircclly 

In ECDIS. By using mforma1i,in of the.: 
preplanned wut.: and an:uratc.: p.1si1ion 
data. tht· au111pil11t may he alik 111 steer 
lhl· v..:,,..d. cwn in narrnw pas.'a!,!cs. 

An au111pil11l may op..:r;1t.: hl!!cth.:r 
\\ilh U ·01s in 1w,1 diff..:rcnt modl.'s: 

Xniss Track Ernir (XTE) and Cour-.c 
To Steer (<.TS). XTE wrrn·ts the \'C-.

sd n•urse acnlrdin!! tc.1 n:gistc.:rcd 
dC\ia1i11n frnm a linl.' hetwccn t\\°ll cn
mule p.1inh. and is meant h• kc.:p the.: 
wssd precisely on tral·k from .in.: way

p.1in1 Ii• the next. (IS. ''" the oth.:r 
hand. :o-.:h !he n1ursc lo the next way
pllint anti may in some cases l·ausc a 
signifil·anl dt·\iati11n from the strai!,!hl 
line hetwe~·n l\\n \\;1y-p.lin1s. 

( ~\"flJ und lo~ 
c;yrc.1-compass and Ii1g arc 

pr..:dominantly us..:d Ill c.:-.1imatc the.: 
\·co;-.ct·s p.1si1i11n hy dt·aJ reckoning. 

5. Functions in ECDIS 

The r,11111\\in!! i-. a li,1 ,lf the: \·;iriuu' 
u1ili1ics 1ha1 a full~ dl·\·d11pcd El ·ms 
will a1.."n1mm0Ja!•:: 

• Op1i1·n to di,pl.1y 1hc ckclroni'-· 
chart in Jiffc:rcnt sl.."alcs 

• Pbnning • 1f ! hl· \'1 'Y ;1ge fl •Ill c prior h • 

dcparturc: 1•f thL· \C.:"d 
• Display \c,-.cl p11si1inn 110 a \idco 

Ji-.play 
• l "sc of r Jd;ir large!' 111 corrcL·t or 

confirm the \cw:I\ position infor-
111;1! ion 

• Dispb~ Jeplh' on a \'idrn di,pla~ 
• The di,pb~ of clcctronil· line-. and 

range m;irlcr• .. which ma~ he u-.nl 
for mc;...,urt:mcnl of dislanl·c, 

• Dispby hislllfit·al and future \'11yagc 
rnulc 11f !he \c-.sd 

• C irnunding at.rm l·1 innc.:l It'd 111 vcs
-.d -.;1fc1y c1>nt11ur information. 
Nt"" opportunities: 

• Btad-hox. or \oyagc renmlcr. func· 
lion 

• Weather rout in!! 'Y'IL'm lo amid had 
wc<1lhcr 

• Regi'll·ring rc,tridcd area-. 
• Rc!!i,lcr and di,play po~i1i1>n and 

redirect !he \·c,scl in G1sn of man 
o\'crhoard 

• kc.: l.'d!!c information 

• Displa~in~ information 1m '"ilintt 
procedure' 

• Rc~istcrin~ of partirnlar w;11cr char-



ancris1i .. -s such as temperatures. Ill 

he used in. for instance. fishing ac
li\'ilics 

• Tidal water modelling 
• Local pilot information. 

6. Status on acti,·ities of the 
ll\10 and 1110 

Ru!cs and regulations arc dc\'elopcd in 
working grnups and comminecs under 
IHO and IMO. and these arc hricfly 
introduced here. Figure 2 illustrates the 
connections hctwccn the most active 
groups in these two organi1ations m 

v.wk related to ECDIS. 

The International 
Hydrographic Organization 
(1110) 

The Committee on ECDIS (COE) 
undcr the IHO is an adminislrali\'C 
umhn.:lla comprising at present six 
workinl! groups. These arc as follows: 
• Group of Experts on Specifications 

for ECDIS 
• W<Hking (iroup on llpdating 

ECDIS 
• Working Group on R~gional Data 

Bases 
• Working Ciroup on ECDIS (ilossary 
• Working Group on Colors and S~m

hols 
• Working Group on Data Quality. 

The working groups meet whenever 
deemed appropriate, and the rcsulis of 
their work arc made puhlic in various 
parers and reports. Central puhlica
t ions arc the International 
Hydrographic Burcau·s report SP-52 
D1aft Specifications for Electronic Cilurt 
Display and lnf onnation SystmH and its 
appendix Up,/utinx tile Electronic Cilurt 
llHB, 19881. Important unpuhli~hed or 
draft stage documents include the 
re port oft he Colors and Symbols Work
i11K Group Meetinx and the Dru/! E ClJIS 
Glo.uary. 

<im11p of £'<perts m1 Specificatiom for 
ECDIS 
The ( iroup < ,f Experts on Specilical inns 
for ECOIS was the first group to he 
formed, and its initial report covered all 
ar.pccts of ECOIS Standards. Thir. 
report was the hasi!'i whereupon the 
puhlication of SP-52 was hased. This 
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( iroup l•f Ex1l\:rls still exist-. and carries 
oul conlinuas updating orthc specifica
tions as more CXJX'ricn.:t.: i!'. gaint.:d ;tnd 
<:ommcnts arc rcccin:d from [("DIS 
users. 

lforkinr, <im11p 011 Cpdtiti11g ECDIS 
The need lo update charts is rcnl!-!ni1.:d 
in the SOLAS Con\'Cnlilm. Regulation 
211 of Chapter V in this cun\'cntilm 
stales that all \·csscls arc required Ill 

<:osrry up-lo-dale charts. Thu!'. if the 
electronic charts arc lo he considcn:d 
equi,·alcnt lo the paper charts they mU!'.l 
he maintained ;mJ updaled regularly. 
:\ major difficulty t.1 he rcsol\'cd is the 
issue of updating the dataha!'.C contain-

Qr~llll .... ra I 
.-s~ f--., 
l•l.;.CIS j ! 

'' ----~. ----,. 
Mr ... ~ I, 

' ......... -;....... r----- -
~--- ~ ! c--

- ---, r-i .. c:os 

[§E~_: ~ ~":;~· 
,..---- : i I ... ~:::~:' ' . 
. - .... Q,9'9 • t . .cu :i· 

111~ :::) 

thcrdnn: ~·,tal>li ... hcd thi ... gr11up in 
11rdcr In dc\cl11p ;1 n•mplctc gt." ... ary ,,f 
H'l>IS 11.:rms h• he u ... nJ lw tht.: 1\1< >. 

II i1rl.:i11g < iroup 011 < "o/or!i u11.t s,·111/lo"· 
The need tu ... 1;andardi1..: t:ul,•ur" .111J 
... ymh<>b u ... cJ for clcclninil.· di!'.play \\;1-. 

early on appr.:ciar.:d hy th.: l in·up .,f 
Expert.. ••n El ·ms Spcl·ilil·ati1 n .... A!'. 
thi.: ECOIS inlcgralc!'. na\·iga1ional and 
l.·harl infnrm;atiun. ii hccam.: n.:n· ... sary 
Ill dc\cl1>pn•lour ... and ... ymhol!'. r •• r l-..11h 
the charted informa1ion ;and the 
na\'ig.alur's clcdronil.· Jnnolali1lll' ''' 
thal thcy h..:came dislinguishahk. fh.: 
Working ( iniup on ( ·utl1r ... and Symbl1l~ 
was eslahfo.,hcd lo design lht.: cnl1>Ur!'. 

_,.. .. _,....... 
1\10 H .;.--.... 

r•si:· 

;;..::·_, :: ._ ----- -
. . I ' .... _ ...... •"-'·-... ~· 

s-•·•• 
,...... , ....... ,. ..... --. .. ... ...-;..-.... ,_ ..... :::--
.~~.. .~1 . .... 

~ ". 
: ... -.a._. ~.J 
i .~ ... ~··· ' 
'---- ---

Figure 2: 11-f() and l\f() working groups in El'DIS 

ing the information rc'luired lo 
produce the elcc1rnnic .:h.arls. 

~ti1rking <imup on R,·gio11ul Dutc;bu.w~ 
The C'nmmitlcc on EC'DIS quite l.'arly 
reali1cd the imporlanl·c of de\'cloping 
data hases for ECDIS user .... and lhc 
aim of this working group is thu~ to 
establish method-; that can he uscd for 
this purpose. The group fornsscs on 
hoth technical and adminislrativc 
aspects of the prohlcm. 

Working <imup 011 EC.DIS (iforni~· 
It is important in any technological 
development to have an agreed lcr
minology. A large numhcr of acronyms 
and other terms quickly emerge ;and 
their meaning i~ oflcn suhjccted lo in
dividual inlerpretation. The COE ha~ 

and symhols for ch;art informatinn. 
while a non-UI< > µrnup. the C1111111t; /n
t1·mu1io•1t1I Rudio .\furitim,· ( l' IR !\I l 
worh with c ... tahli ... hin~ nnn-charl ~ym· 
ho ls. 

IJ'orki111: (imup <Ill lJutu Q11ullfr 
Thc Workin!! C iwup on O;tla Ouality 
aims lo e't;ahlish criteria v.hi.:rchy lhl· 
required 11uali1~ in chart c. impilalion 
and chart infnrnution di-,play can hl· 
determined. 

Committl'l' mr tile Erd1Ull):l' of Oigitul 
Dutil 1Cf:D{)) 
The Commillcc on lhe Exl.'.hani...l· nf 
Digital Oala i" workin!! Ill dC\clup 
standard form;als lo he 11sed in cxdian~
in~ digital dal;a ll 110, l<>xt•!. 

.\lum1t• flrdmtriul frcl11wlol(t'. :\'11. 4. /<)')/ 



The International Maritime 
Organization (ll\10) 

Sufa·ty of Lift' Ill .'it'll ( ·omwrtion 
tSOL-tSJ 
Of particular importance for ECDIS 
den.·lt1pers i_~ the carriage requirements 
for nautical patilications. Regulation 20 
t1[ Chapter \" read-; as follows f 1 MO. 

1'>8tlf: 
"All slripJ J/1111/ carry adequate and 

11p-to-datt' drart.f, suiting dirt•ctions. /iJt 
of liglrts. notias to mariners, tidt• tabft•J 
anti all otlra 11awical publicatio11s 
llt'Ct'.HaTy for tire intmdt·J n~\-ugt•" 

Amllhcr SOLAS regulation or par
ticular importance is Regulation 5 of 
l'hapler I: Eq11fralent.L This regulalion 
is central hecausc il makes possihle lhe 
appro\"al of su~lilules. suhje<.1 lo ade
quale lesls of equivalence, of olher 
naulical documenls 1han lhe ones re
quired according lo Regulalion 20 of 
('hapler V. 

Harmonizing Group on 
ECDIS (HGE) 

The lask of lhe HCE is lo prepare 
Provisional Performance Slandards. 
This group aims al finalizinglhe Perfor
mance Slandards on ECDIS hy 1993. 
This will make il possihle for ECDIS 
designers to use these s1andard'i to 
make lhe system 'equivalcnl' lo the 
paper charts. 

7. Re,·iew of trial plans and 
results 

Work on EC'DIS. including tests and 
sea-trials of the syst.:m. has heen under
taken hy several countries. Among the 
more malUrcd prnjc,·1s arc those com
pleted in the Netherlands and Norway. 
hul other countries. for instance the 
USA. the USSR, Ciermany and 
Canada. arc al'io \·es!ing efforts into 
work on ECDIS. The results from the 
work in the Nc1hcrland11 and Norway 
arc reported lo 1hc IMO and the HIO 
working groups and their finding.<; will 
he summari1ed in detail here. 

The Netherlands 

Ohj1•rtiveJ: 
The project in the Netherlands was in-

Mari111• lf1f/1utrial TerhnolofO'. No.4, /<)I)/ 

i1ia1ed in 191\'> \llilh lhe ohjecli\·e of 
designing and huilding an ECDIS 
prnlotype according lo l!\10 and IHO 
spccificalions. and car~ing oul suh
sequenl al-sea lesls of lhc s~-slem. The 
projecl cenlred on lhe iollo\\ing ac
li\ilies: 
• lnvcsligale lo wh~ll degree lhe sy-slcm 

design was in harmony with lhe 
prm isional spccifo.:al ions oflhe I H 0 
and the IMO 

• Report lo the IMO Suh-Commillec 
on Safely of Na\igalion lhe findings 
and other rele\·anl informalion 
needed lo evaluate I he quali1y of lhe 
r-ro\isional Performance Slandard' 

• Report lo 1he IHO Comminee on 
ECDIS lhe findings and other 
relcvanl informalion needed lo 
evaluate the quality of lhe 
provisional Specificalion.'i on Chart 
Contenl and Display 

• Reporl lo lhc Netherlands 
Hydrographic Office lhe findings re
laled 10 lhe digitalized paper charts 
used during the sea trials 

• Report lo the indu.'ilrial partners lhe 
finding.-; relating lo lh:.: overall per
formance of the syslem and possihlc 
improvements involved in lhe 
project 

• Sludy the quality of the interface tx:
t ween ECDIS and the human 
opcr2tor. 

Of'Ka11i:ati011: 
Design and manufacture ,if the ECDIS 
prototype and the completion of al-sea 
trials included participation from the 
following organizations: 
• Netherlands Hydrographic Office 
• van Riclschoten & Houwcns. h.v. 
• Radio Holland Group 
• Ministry of Transpor1a1ion and 

Puhlic Works. Direl:loralc for 
Cieneral Shipping and Maritime Af
fairs 

• National foundation for the Coor
dination of Maritime Resear,·h 

• Royal Shell Tankers and "ledlloyd 
Lines, h.\". 

• The Netherlands Organi1a1ion fnr 
Applied Scientific Research, In
stitute for Perception 

•The Royal Netherlands Naval 
Academy. 

Experie11n:s fmm seu trials: 
Among the imporlanl conclusions 
regarding improwments in ECDIS 
were f Nelherland'i Hydrographic Ser
\ice. l')l}l f: 
• Soflwarc was loo sensili\·e lo 

operatoT t'm>rs 
• The inlerface helween ECDIS and 

lhe operator lacked a logirnl stn1ct11re 
• ECDIS spenl too m11ch time building 

backup charts. This was due lo lhc 
amounl of data involved. anJ thus an 
improved ECDIS soflware is re
quired. A compres.,ion of the digilal 
chart data u."ed for eslahlishing an 
ENC L'i prohahly necessary 

• More work was needed lo increa.o;e 
the quality of way-point establislrment 
a11d editinx 

• The \·esscl was displayed al lhe 
centre of 1'1e screen. giving 100 short 
a lime on lhe display before redraw. 
Initial 1·essel display should he ahoul 
30 per cent from the afler end of the 
display. i.e .• \\ilh 70 per cenl of lhe 
screen ahead of the ship afh:r screen 
refresh 

• JJ-ron,i: i11p111 should tic quickly and 
ea.'iily scrapped 

• A good on-lim· help is required 
• Possihle cawiom or ;iotes should he 

visihle on lhe screen at all times. Such 
mes.'iagcs should he displayed htilh 
for currenlly displayed areas and for 
adjacenl areas not shown on lhe 
screen 

• More emphasis on 11ser-frit:11d~v 
.wfr-waTe 

• A look-ahead capahili~v in operation
al mode outside the displayed area 

• The h11i/1-i11 lriglr re.wlmion colour 
.u:reen-d11111p al a graphics printer 
proved very useful 

• The decision lo keep .rymhol.r al ,, 
constant site after 1ooming should 
he re-examined 

• There was a need for a uco11tl la,,_,. 
dispiay for plan-ahead action. This 
:<.creen might also he used for al
phanumeric. or lext, display 

• Alphamm1t•ric display :<.hould he pos
sihle on the area now devoted lo 
chart di:r.play · not ''nly in a window 
at the hase of the large primary 
screen as now 

• Legihle display of na1·igafor'.f notes i:r. 
important 

• A clear representation of lhe display 
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.~n1/1• i_._ rcquin:d 
• 99 pcr 1:cnt nf the: prdiminary 1110 

um/ 1."1.IO-n·n 111111w111kd n 1lo1trs a11d 
J\111hols wcrc dccmcd clKcllcnt 

• Pn-paraci11111 if a11 ES (·"as onl.· of I he 
mnst eompkx and timc-nm ... uming 
tasks. 

NorwaJ 

Ohj.-ctfr1·J: 

The: Norwcgian projcct was a joint wn
turc with primary ohjn.1ivcs to: 
• E'\lahlish EN<.\ for cxpcrimcntal use: 

along an cx1ensi\·e voyage: 
• (ict pral1ical cxpcricnct in opcrat

inl! a prntotypc Eln1ronic Naviga
tional l 'hart Data Base: (ENCDB) 

• ( ict practical cxpcricnccs on the 
npcrational requiremcnls and thc 
pcrformancc of ECDIS in order to 
improve the s;1fcty of m;irine navig;i
t!on 

• E'<pl,1rc h,1w to ;iutomatically hrnad
c;1-..1 ch;1rt cnrrl.·ctions hy u-..ing thc 
rcu1mmcndcd maritimc -..atellite 
l-. •mmunil.·;1t ion-.. 

• E\;1luatc the cffn·tson workload and 
opn ;1t ion;1I safct y when u-..i ng 
H 'DIS in nmlined \\;1ta-.. and umkr 
different \\c;tlha omditi.10-.. 

• Analy1c thi: impact 11f integrating 
N;1\st;1r C iPS ;111d El'DIS 

• C11ntrihutl· h• the dndopml·nl ;ind 
U'l' of appro\cd navii:a1i11n;il-..y-..tt·m-.. 
that utilitc dednmil.· na\ig;ition;1I 
l·h.1rh. 

< >,.,-:1mi:a1im1: 
Tht· prujtll wa-.. managnl hy thc Nnr· 
M·gi;m I lydrogr;1phic Senin· ;ind in
duded tcn ol ha priv;itc ;ind puhlic 
~or\\cgi;in institution,. Thc projel.·t 
";" 'uppc lrtl·d linam·ially hy I hl' R11y;1I 
'-iorwq:i;m < 'ount·il for Scienl iii\." and 
lnd1htrial Rc,l·arl'h and thl' Norwcgi;m 
\t.iri1iml' l>irn·toralc. Thi.' main par
l1l'ip.tnh in the prnjl·ct wal': 
• Tht· '.'Jorwq.~i;tn llydrngraphil· Scr· 

Vil·,· (NllS) 
• l>d norsh· Vni1.1s (l>nV) 
• The Norwqti;1n M;iritimt· l>irn"

lorall' 
• Tht· Nnrwegi;1n Marini.' ·kl'hnolofo.,ry 

Rl'\l'Mch ln-..liluh· A.S (MARIN
"l FK) 

• S1:alr;tns ANS ;ind Nor'kl' Skog A.S. 
• R11hcr1-..on Tritn·h A.S. 

,, 

A rcfcrcnl·l' group \\a-.. organi1nl 11• 
!!iw technil·al "uppc1r1 and ad\in: nn 
<iPS and INMARSAT Slandard C'. 
This ~n·up induded: 
Satrllitr basrd rdrrrncr s~strm 
(SATRD"l dilTrrTntial (;IJS srnicr: 
• The Norwq~ian Mappin!! Authority. 

( icodcsy di\ision 
• The Norwegian Coast Oirectorall· 
• Seatcx A.S. 
l\lariti~ satrllitr communication -
INl'tARSAT Standard-t·: 
• The Norwegian Tclc1..·om Sa101m 

Di\ision 

At-St'a trial CO!it': 
The paper carrier M I · .\'omt'ln F..r

pr1·.n. huild in ltJS7. of Scatrans ANS 
and Nur~kc Skog A.S. has regut.r 
\'oyagcs hctween thc porh of Sk1l)!n 
near Trondheim in N1•rway. lbmhur!! 
;ind Amslcrdam. :\ maj•ir p;irt ,,f thl' 
\·oyagc lakc-.. plat·e in cxtrcmdy narro\\ 
and irrcgul;1r \\atcrs ;1long the l"or
wcgian WC\l l'oasl hl.·twecn lh1: town-.. of 
Sla\aa!!er ;mJ Trondheim. Thi: tkpth 
dcarance" ;ire m;ir!!in;1I ;md lh1..· r11ull' 
j, hca\ily 1r;iflickcd. 

The ws~cr-.. hrid,l!e j, bid om wi1h ;1 
,-ii:w In lhl'-..l' nmdi1i11n-... h j, J,·-..i_l!nnl 
in ;Kn1rJann· with 'pn·ilil·;t1i11n-. in 1hc 
On\" N;iutic;il S;ifcl~ <'la" ;mJ will. 
whl'n dn·tronil· ch.art' arc m;uk l'••m· 
mcH·i;11ly a\';ii(;iolc ... upporl ,inr-m;m 
hrid,l!l' 11pn.11i11n (WI) in in'h'irl· 
w;11er ... Thl· kc~ n;ni1?.1li11nal in,tru· 
ml'nt-.. an· gn•upnl in''"'-' l·rntr;il nm· 
'"k. ;md I he n;t\ ig;1t 11r ha, ;1 "•"" \ K"\\ 

from the hrid!!-·· rhe \l ...... cr ... kngth j, 

I Ill ml'lre ... lhe dr;111gh1 i-.. 11.' ml·lrt·,, 
lhc de;ulwl'i!!hl ..J500 lonne ... ;md thr 
journey '>Jll'nl i-.. approxim;ilcl~ I) 

kn11h. Thl· funl.·tion' ,,nh11;inl 1hr \l'"d 
arc highly ;111tom;1tnl. aml tht· nrw j, 

thu' a' lnw ;.., ,i\. 
Thl· NllS w;1, re,pon-.ihlc f1ir '"P· 

pl~ing lhl' opn;1lion;il Ekl"lron1c 
N;ivig;ilion;ilC 'harl Dalaha,c f11rlhl' l'\· 

lcndl'd \oyaJ!c ol I.IOI n;1u1irill mi"-''· 
Thc EM· w;1.., lo comply with inlt·rn;i 
lional rqtulation .... 

Apprnximatcl11 .t'i l'h;1rh wcrt· digi 
lalitnl ;md pr111:c ... -..ed. f"hl· l'h;irl n1r
rel·1ions were hr11;itk;1..,I from NllS 
.1 .. ing rernmmemkd INMARSAr Std 
< · -..;itdlilc comm11nir;1tion. 

Etpai,·11,·n [mm rlr1· _..,·a-mule 
Ahcr lhrec ·.wnlh' ,,f ll.·-.tin,l! 1h1.: 
pn•jCl·t l·ond• Jnl thal 1h1.· n.1\·i,l!ilh•r .. 
\\1.:rc \"Cl} -.a1i,lieJ \\ilh th1..· H ·rn~ ;md 
l·nuld '>CC -.l·\l·ral <1th;1m;a~c' ;ind nc\\ 
opportunilil"' \\ith 1hi-.. nl'W n;1\·icati1•n· 
al aid. 

r\m,•ng lhl· l·on,:lu-.ion ... It• hc drawn 
fwm thc projn·t \\crc thc following 
INllS. 1'1'11 and ~1ARl~TEK. 1'1'111: 
• It was c;isy 111loniri·1·1·.nd l'osiri1111 ;11 

a !!lann·. Thi-.. wa-. hdplul in cn ... uring 
-..afc and dfil·ient na\i!!atinn 

• Thc .. y-..1cm dcpcndcd on an ucn1rutc· 

I" 1.viti1111i11g d1·1·in·. For ;1 vi:-. ... d ''" 
-..ul.·h a \"ll\Jgl". { iPS """· ;md -..till i-... 
the 1mly "''lution ... inff p.1,iti11nin!~ 

u ... in~ r;1d.ir. Decca and dclll r,·d.nn· 
in!! prmcd incflll-iL·m. Thu'. C iPS i, 
s;iti .. fadory pro\idcd i1 l .m ... upp11rl 
thi: ';1ml' ;in·ur;u.> "' in 1hi, pn>jt·l·t 
on olhi:r r.,u1;.:_, 

• Tht· \C-..'d n1uld au111m.1tic1ll\· -..IL'cr 

from ;1 prcpbnncJ r.1111;.: in H. ·01s 
h~ lr;m,ft-rrin~ ... 1ccrin1? infnrm;1ti••n 
111 th1.: ;1u1t•pilot. '.'1..·\·l rthl·k,-... 1h,· 
11,1\ig;1tnr' tcmkJ tn il''-' tTlll\ 
tr;1ck-,1n·rinc only in op;.·n \l..11l"r'. 
;ind u,nl m.111u.1I nmrr,•I n\l r 1hc 
lradi1i.m;il ;mt11pit.11 in dnw \\.111.:r .... 

•The ;1cn1r;Ky 11f Cil'S. l'H'll \\ith.•111 
difkrlnli;al CiPS. \\ .... imprc·,.:H-. In 
\l'\er.11 l·h;trh. lhc ;1nur.1,·\ in 1h1.· 
ch;1rl d.1l;1l •.1'l" \\ ;1' It'" r• wr I 11 Ill ili1,· 
thc P"'i1i .. ning '"'lt'm 1•pl1m.iih. :\1: 

;in-ur.1lr l"""ilioning di:\ 1n· rn1uir1", 
an ;in·ur.11.- ,-h;1rt d;it.1h;",._ 

• Thc n11 "I U'l·ful funl"I i .. n, pr11\, d t. 1 
hc: 

R1111tc mnnil11ring 
P.11u1t· pbnni'lc 
S1<.:.1min1? ;1n 11rdm~ L • I hi· pr,· 
pl.mn,·d roull" 
f>i.,pb~ 11f ';1k \~.111.·r, 
( 'hnin· of Ind 111 dc1.1il., h• l•t 
Ji,pb~nl. -..uch ;1 .. 1•pli11n;1I di' 
pby of lighl h1 •ll'>t''· \I. ii h t"• 11 

roponding ,n·111r .. 
SdCl·tion of rdn;ml inform.1· 
I inn on I hl' di,pl.1y. 

• Thl' n;1\'ig;t111rs h;id lhl· p;ipcr d1.1rt 
r,·;1dy ·" h.tl'kup. A-.. thl· projt·d 
prn1:l'nlcd. thcy relied inaea-..in1d~ 
on the Fe 'DIS ;111d u ... nl 1'1,· papn 
l.·h;1rl lcs-.. ofll'n 

• The na\'ig;ilor' s;iw thl' dl'llronir 
,·harl "' a hdpful aid 111 na\'ig;11111n. 
In their 11pini11n lhl· .... 1kly w;i., in· 
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cn:ao;c.:d \\hl·n th.: El"DIS was on
hoa1d 

• Th.: p,iwl·r ,if ECDIS was dcarl~ 
dcmnnslratcd in arcas whcn: radar 
Wa'\ unrdi.1hk. The: po~i1i1in 1if 1he 
\Cs'\d ;icwrding 10 h~Jnigraphi.: in
f11rm;iti1in. such as \c.:ssd safrl~ nm
lours ;ind na\)g;1tinnal informa1i11n 
like.: ligh1h. iusc s1.Tl11rs. was usdul 
when 1hc.: radar c,iuld 11111 supply ac.:
curalc informalion 

• The m.1st usdul hyJnigraphic inf11r
ma1 i11'i fr.1m ECDIS was \c.:ssd 
safrly C•>nlnurs and lighlh1msc.: sec
tiirs. The safc.:1~ nmhiurs wc.:rc.: essen
tial in the.: E< ·rns grounding warning 
func1i1in. The.: li!!hlhnusc sectors 
wcrc more.: frcqucntly uscd as a 
d.:cision critc.:rion for course adjust
ment th;in \\as the case without 
ECDIS. 

l'SSR 

Thrc.: indcpcndrnt induslr~ imt1al1ws 
arc inrnlvc:d with c:kctronic charts. The 
Ci1wcrnmcnl is working hi coordinate 
thcse efforts and aims hi proceed \\ith 
~ca- tri;ils using a datahasc of -ill Bailie 
Sea charh. Thc positioning systems \\ill 
he 01imcstie CiLO:\ASS 1ir the CiPS. 

t.:SA 

The l"S pwjcct_ which is still at the 
planning stage. "ill inrnl\C DX-')() for
matlcd digital charts of six harhour ap
pr11;1ch <tr.:as. These areas arc Valdcl', 
San Frar.cisco, Long Bcal·h. '.'larragan
wt Bay. :\cw York and Norfolk as well 
JS 1:.-rtain connecting transits hctwcen 
tho'c h.uh,iurs. The prim\.' acfr.itics 
will he hi lest IMO and IHO prclirni
nary 'tandards ;md spc<:ilicalions and 
.11hcr \Ul"h spccilications, for instance 
I hose su~ested hy the Technical C'om· 
mission for \tar ii ime Scr\iccs 
tRTC"M), and \\ill also lcsl updating 
techniques. The ultimate goal i:-. a com
pktc cvalualion of user options. The 
\Csscls to h\.' used include a Coast 
C iuard l"Ullcr. on\.' tanker, one ferry and 
one tug. A rcport from 1hc project i, 
opcl '.Cd hy May l'~n and will include 
puhliralion' 11f rompulcr (UNIX 
11pa;,1in. syslcm) ,oftwarc dcvclop
mcnl. Th: National On.:an Service will 
suppl\· the dalahasc, \\hile private in-

M11ri111• f11tlwtrial frchnoloJr,., No.4, /WI 

dustr~. go\crnmcntal a~cnncs and 
privalc ins1i1u1i1ins arc ni-npcraling in 
nimpkling th..: •>!her acli\ili..:s. 

German~· 

A trial using a 1:ontaim:r ship on a ,jngk 
round trip hctwccn (icrmany and the 
..:ast enast of Canada l"SA is at ii!\ plan
ning stag..:. \\ith an ..:nrnul..: E'.'\C hc
lwecn the ;..;orth Sea and Halifax in 
dc~·ctopmcnt. The ohjccti\"c is lo lest 
l!\.f() and IHO Pn:limina~y Perfor
mance Standards and Spccilicati.ins. 
Due hl a\·ailah!e resoun-es. no ..:hart 
u1ldatcs \\ill take place. 

Canada 

Th.: Canadian Hydrographic Scnic.:s 
has. in Cl'-l'pcrati,ln \\ith the Colors and 
S~mhols Wllrking Ciroup ,if the IHO. 
dc\"clopcd an ECDIS tcsthcd. also 
called .. Elcctrnnic Chart Tcsthcd ... The 
puqio-.c of lhc project was lo initiall~ 
dc\do11 a good chart design for thc 
EC 'DIS. Several tests and sea-tri;1ls 
ha\"c hccn conducted to gain practical 
expcricnrc \\ilh the chart dal:thase in 
ECDIS. 
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General Information 

Over the horizon 

lnmarsa:t may soon experience 
prohkm:o; :o;cr\ing its rapidly ~ro\\ing 
numhcr of customers. At pn.:scnt. there 
arc ahout I :'i.000 ci\ ilian user .. of I he 
sa1clli1c communication .;crviccs 
provided hy 1hc organil'Jti1m. Hown..:r, 
some ph.:diction., of future use pL•I the 
numhcr at 1110,000 u .. crs in l'l'l:'i .md al 
more than a million hy the year 200:'i. 
While s11mc of the prnhkms l·auscd hy 
'\Ul"h an expansion nf lrJflic arc thought 
lo he allc\,ialcd hy new tn·hnological 
dcvclopmcnh prmiding more cflicicnt 
means to lransmi, mc"a~c,, 1hcrl: arc 
fears lhal lhc lnmarsal ~atcllilc rnm· 
municalion ~crvice~ may hc{·om..: 
sc\'crclyovc:rloadcJ if I he forc<.:ilSt~ I urn 
out lo hcl"omc reality. Part of 1hc nin-
1otcs1i11n prnhlcm ari!>cs from the fal"I 
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that current communication lakes 
pl.ice \\ithin two small frcquen0· hands: 
octwcen 15.'\ll and 1550 Mh1 and oc
twccn l.h2h and l.h<105 \th1. (Ship & 

Roat lnttmational, \lay 11191) 

Conferences 

Entrgy-sourcts Ttchnolugy Con
ference & Exhibition. ETCE ''JI. is It• 

Ix· held in JfoushlO. Tex.is. in the ixrioJ 
2h-.'\llJanuary )'1'12. Information G.ID he 
n:cci\·cd from: Frank Demarest. 
.-\S\tE Petroleum Di\ision. Jll.511 Stcm
mons Fre.:way. Suitc :'ll.~7C. Dallas. TX 
752117. l 1SA. 

Oceanolctt~l lnttmational 92; Hhibi
tion and conference is h• Ile arranged in 
Brighlnn. l'K. in the period Ill- U 
!'\.f;1rch 111'12. lnform;1tion t.·an he 
rccciwd fnim: Spcarh.:ad F.xhihiti110s 
Ltd .. Rowe lfouse. 'i:'i-'i'> Fik Road. 
Kin!!ston-upon-Tham.:s. Surrey. KTI 
IT A. l 'ni1,·J Kin!:!dnm. 

The SingaPort '92 Conference is an in-
1crnati<ln;1I exhibition ;ind cnnfrn:nn: 
f1•r th.: maritime indu•try. and \\ill hc 
arran~cd in Singap1•re in the p.:rioJ .!'i-
2.'( \larch 19112. The wnfcrence \\ill 
nwcr the latest innovations and 'lak-
11f-th,·-;1rt ti:ehnolo~ies in ship opcrn-
1 i11ns. s~ -.r:.: m-. ;rnd ma11;1!:!cme nt: 
... hiphuilJinµ ;ind repair: marinc and 
1•ffsh11rc n1uipment: and port 11pera
ti11n' ;ind maritime ... crviees. Informa
l ion .:an he rn·eived from: Timo 
C'11nfat·no: & Exhibit ions Ptl'. L1J .. 
Tim,·, Crnlre. I !'1.:w lnJu,1ri;1I Ro.id. 
Sin~;ipor,· 1°15.l 

Thr !!'th Safel~ at Sra and Marinr 
•:trrlronks Exhibition and l'onfrrencr 
(SAS\fEX '')2) i-. 10 he ;1rranµt·d in 
London in the period 7-'I April 1'1'12. 
The wnfcrcnl'c and exhibition. whil·h 
n1\t·r a wide ran~c of -.afrty-rclatcd 
t1.pil"..,, arc -.upportcd by the lntcrna
ti11n;1l \tari1imc Or~;ini ... ation (IMO) 
and 111hcr mari1imc or~;mi1ation .... ln
formalion l'an he received from: SAS· 
MEX l'>'I~. Ouccn~wa~ Uou ... c . .! 
()uccn ... way, Rl·dhill. Surrq, Rfl I JOS. 
11 nitnl Kin!!dom. 

The 10th Annual lntervtntion/ROV '92 
('onrrnnC'~ and •:,position is lo he ;ir-

ranged in San Dicg••. Cal:f1,rnia. in lhe 
period 10-12 June 1•1•12. The c110-
fc.:rcncc and t•xp11si1ion n1\t·r:. 1n·h· 
n••h•!!it·;1l is'iUCS and ad\ an1.·cs 1•n 
undersea n-hide,. m;mnt·d di•ing and 
suhmi:rsihl.::.. and n•m~>incd 1n·h
m1l,'!!ics and opcratinns. lnforma1i11n 
can he rcl'ciwd fwm: The RO\. C.\1m
mi11cc 11f the '.\1arinc T n·hn11l11!!y 
Sl1t·il.'ly. P.O. Box 2hl l·N. San Diq!o. 
c-\ •12 !'it., t :sA. 

The 2nd International (.'ongn-ss on 
Energy. [n,·ironment and Technologi
c-.tl lnnll\ation is h• hc hdd in Roml'. 
Italy. in the period 12- lh (ktohcr 1'1'12. 
Am110g the h•pin co\.:rcd hy the nm
gres.' arc tcchm1logic;1l innll\ali••n in 
tho: pr11duc1inn. 1.·11nn·rsi11n and 
transporl of cncr~y. su,·h ;1, raw 
material, for cnerµy and dcl"lri,·;11. 
thermal and mcl·hani1.·al energy fr11m 
vari1lUS s11urc.:s. Th,· 01hcr main lopil' i:. 
tcchn11logic;1I inm1\;t1i11n ;ind .:min1n· 

m.:nl. sul'h a' produl"li\c pr1•t"l'"o:s. 
land u'c and hahi1a1i11n. lnf1•rmali110 
l'an he rl'l·civcd fnim: Studio EC ;r\. 
\'iak Ti1iano 111, IMJl1lt• R1•mt', 11.11~. 

Se" products 

British Aerospace h;1, dncl1>p..:d a 
wcalhcr moni1orin~ ,~._1,·m called 
Darll'Om. The ,v,1cm j, d;1imcd lo h,· 
of grcJ1 use lo marinl'r' in nt·cd ol 
dc!;1ikd Wl';1thcr pallcrn informal ion lo 
innt·;1sc the quality ;ind dlil·icnry of 
muling 1.kli-.i1m,. II utilitl'' ;1n IH\1 
,·omp;ttihlc pn,onal n•mpulcr in l'•m· 
junl"lion wi1h ,a1clli10: imaµc' Iran-.· 
milled from metcorologil·al ... a1cllill'' 
and rcco:i\cd 1hrough lwo 'mall extcr
nall~ m11un1cd;mll:nna,_ l1 i, pm,ihlc h• 
111.•m in on weathn pidun·, in ar,·a, nl 
.·onccrn and lo '1ud~ actu;tl wcalhcr 
dndopmcnl thr11ugh animalicm of up 
II• lfl ... rorcd im;1gc,_ lm;iµe' ;ire up· 
d;it,·d l'\ery h;tlf-h,1ur fr11m 1h,· 
:\ktl'o,;il .... 11dlitc '~'tern. (Saft'I~ at 
Sra. Auµu'I 1'1'11, P"!!': Ill) 

Keh in Hughes ha' pn:,cn1cd a nn~ line 
of r;1dar.., I he .\"udmJ 5tHHI itnd f1'HHI 

M.:ric,. One of the mo'I .,:µnifil«tnl 
achil·vcmcni... of the new dewlopmrni.. 
is 1h1· user inlcrfarc, with all fl'quircd 
informati1111 loralcd al the ... amr di .... 
play, and all funl"lion ... performed 

1hr11ugh t•pcr;1tin!! .1 lr;1d .. ,·r ball .111J 

thrt·c.· pu-.h hu1111n-.. The ,-,,(,1ur-. ••n 1h1.· 
di•pla~ t-. •rrc,p11n.I II llhc.· n info.!ur .11i,,n 
a-. r1.T11mm.:ndr,I h~ I\!() II H l I 'cc.· 
k;1d artidr I. Tht r;1J.1r,. .1r,· prt'c.·n1cd 
;1 ... p;trh t•f ;111 intq.!ratcJ briJ!-!l. ,~-,.11.111. 
which .1im-.111 impr11\c the .:llilil·n1.y 111 
inf11rm;i1i1>n pr.11.·.:-.,ing ;tnJ \::,,..:( 1.·1•r>-
1nil. (Safet~ al Sea. Au!!u-.1 !'I'll. pp. 
12- 1-': \larine Enginrers Kt"\ it'". 
AU!!U'I l•l'I I. p;t!!C 22) 

A new '.'>onar. E\112 lnim Simr;id -..ub
sea llf '.\orway. i-. ';1id 111 he 'th,· nw-.1 
dlicic.·n1 no:r pr1idut·ed bt·c.·;1ust' ,,f ii.. 
ultra wide "';1th t-.1pa,·!1~ 11f up t . ..:ll 
t..il11m.:1rc ...... The e ... ,cm·e ••I the pr11Jud 
i ... ih hich rc,11lu1i1•n fa1.·ilit.11-d ''Y I" 
hc1m ,p;11.:in!!. Th,- sy,tcm c.-;111 hc.
<ldi\er1.·,I in t\\11 difkrc.·nr 1.-.101i!!ur.1-
ti11n-.. 11n,· wi1h ;1 1111" m;1ppm1~ ":c.·111r 
(sin!!k ,\,lc.·m) ;me.I ;tn11thc·r with ;i l'i1( 

sl'dt1r (dual s~'lcml. B111h ,,f 1hc 'Y'· 
1..-m, ••r··r,11l: ''" ;1 frl'qut·n1.\ ,,f U Kh1 
and cm lhc twn pul-.l' kn!!th': 2 mil
li-.c .. -.inJ, (sh;11l11w m11Jc) ;ind Ill mil
li,cc11nJ, t c.kc.·p m1•dc). ;ind !!ih· a 
r•tn!!c rc-.11luri1m ,,f ll.h ;ind 2A mLlrD. 
ri:,pcrl iH· I~. In ,h.ill11\\ nwd.:. the. 
"'"!!k -.y,lcm h;t, a m;iximum 11prr;1ling 
Jcplh 11f 71MI mt·lrt·, \\hil:.: 1hc du;tl ,\,
tern .:.in lundi1in in Jq11h- ,,1 up 111 
2.IMMI ml'lr.:' In tkcp nwdt· lhc r.tnl!c 
wtll hi.'. br!!.:r Ju,· h• p.1r1i.i1!.ir tili.-r-
1h;1t n:Juu· n11i,, lnc.·l. rh.: m.1\imum 
w.-ath \\1J1h ,,f 1hc L\tl2 l••r lh<" du;1l 
'Y'lc.·m is ir. ihc orJcr 1:-i-~o l..il1111i.lr1.·, 
al all J.:pth' hchm .:!JMMI mdr;.:'. "hil.
for !hr ... inµk ... y ... ti:m lhc .. w.11h \\iJ1h j, 
twil·c lht: rangt· for all d::p1h, I St·a 
Technolojt\, Juno: 1'1'11, pp. 1'1-2:') 

Na,·igational aids and 
maritime communications 

lnkgr,.lrd hridgt' !!)'h'm!! ;ire rc.·.-ci\ 
in~ innc ;iwJ ;1lknl ion ,1, <tn 11p1 i1111 I« ir 
l'llmmt·rt·ial \l'."l'I'. Thert· ;1rt· 1w11 
primary rc.·;N m-. for I heir dc\'dopnwnl: 
lhl' ni:1;d for more dlic.·icnl opcr;11ion .if 
lradirional mcrd1;1nl \t'"cl' ;ind 1hc 
nl'cd for -.;1fcr ;md quid,:n 1•prr.11ion ol 
hi~h 'peed vc,,c.·: .... In llw prior l"it,c. lhc 
aim i..ro Iii lhc n:"d with ;1hridgc1hal 
cm he operatc.·d with a min:mum of 
pc.·r-.onnd, in "'me.· l'il'l'' one-man 
hridgl'-.. Thu, the q11r,li1111 hcuimc." 
one of h;1lanc.·ing inw,lml'nl rmh wilh 

.\ftiriflt' f11tftHlri11/ fr1/111t1/tl/.,'\', .Vo ./, /l)t)/ 
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t hl 1 •paal i1 >nJha\ in;!s. w hik maintain
in!! ,,r impw\ing. .;afd~. In the latter 

.:a":. with hi~h "!°'l'C.:Js. higher pas

.;c.:ngc:r load fa1:t1•rs and hig.h traffic dcn
-,it~ at sea. th.: t·hid goal is to quickiy 
m<tkc the l'perator aware of new infor
matic,n. and to make possible quick and 
sa!·e •'pcration 0f important \'Cssel func
ti1~ns. In such situations it becomes im
p1Htan 1 10 efficiently combine 
inform;,tion rq:arding \'essel speed and 
p•bili,m. a' w.:11 as information from 
lh( technical systems aboard the craft. 
'.\fos! nt the integrated bridge systems 

<trc modular. kav:ng the purchaser 
m1,re free to choose comp.1nenls 1111ith a 
\ic.:w to the particular needs of the ves
,.;l. Thrc( major new integrated bridge 
..:nnn .. pts were introduced in 1991 from 
K dvin Hughes. ~orcontrol and 
K\;.iL·rn.:r Eureka. The latter is par
ri-.ularly intended for high spced\'cssels 
.1nd j, IO he ino;talled on-hoard a new 
·:L·"d - a Foil-C ·;.it - l<' t-c launched by 

:he.: end of !'NL (Marine Engineers 
Re;it"', Augu-,t 1991. pp. lb-17) 

The Kehin Hughes integrated bri~ 
,~.,lt'm mc.:n<inm:d ah,1\c.: has a basic 
..: :uct ur1· '-' '•np.1.,u.1 ,,f seven unib: ( l) 
FL ctr11nic Chart Workstation, which 
·~in:' the: oper at.ir the inputs required 
L•r r11utt: jllanning and datahase han
dlirg .ip.:rations; (2) Na\igation Dis
play W1lrkstation. which contai11s all 
1 he n,1\·igat iN: ,oft ware and interfaces 

l" nt:n·-.sary <ensurs; (1) !Savigation 
\111ni111r. gi\·ing ir:formation suc:h as 

'P'·'·d. h.:ading. dc.:pth~. \.I.ind .;peeu and 
·'·•!U.• ••11 prnpulsinn <,ystems; HJ Ship 
{ .. 111 r .. I :-.1.1ti11n. which hnuse,, tht: 
.1.1t.;1•il111. m.111u.1l skt:ring cquipmenl, 
m!~·r 11;1! .ind cxtanal .:nmmunic11ion 

'Y'l.-nh and ·•lh1:r •on1r11k (5) Vt:ssd 
\l11.1i1 .. oin~ \\"11rks1a1i.in, which .:on-

1 r' ,j, inf, 'rm.tr i, 1r. from ,l'feclt:ll sensors 

pl 1<1 . .l .11 \.Hi•IU' lo..:;1ti.111, ;1h11;1rd tht: 
·.hi;•. ,lil h ;1, cargo ri•:llnil 'Cn,11r,, (ti) 
c 1>n1n• 1n:-:,.1i11n \\11rksl.1ti11n. which is 
lhc 1:,: :rfoc•: \lith radio and <;atdlitc 
1 , '1i l i'i • 11, ',.a~ 11, n ':-w 't f._. n1 ~ ~ an <l ( 7) 
i l.·, 1r .. 11" C"h;irt T.1l1k, whit:h is the 

.u.-.1 u-h::-l lhl· opl rator can input new 

r1 1111. • 1n1.i111ul i. '"· ( Surrty at Sra, Sep· 
t:mh.·r 1 1 ~11. JM~l· Jti) 

Tlw '.!11i;al l'o~itionini: Sy~trm (C iPS) 
h.1. ·11,,,1\, 1-...... n 'uhjcrtcd lo SekctiH: 

\fw11.,· ln1!11,1nal Jl't)1110/og\', .'\'o.4. / 1)9 / 

A\aibhility (S.-\l - a term u~t:d hl 
dt:n.111.: the ('<•lie~ of tht: l·nitcJ Sta:es· 
Dt:partmcnt nf Dcfcnce llf lim:cing lht: 
ability 11f n•mmen:ial CiPS r.:ceivers Ill 
prmide accurate.: positioning data. The 
m.iin purp11se of SA is w '1Wid gi\'ing 
hostile forces .tll lhe hcnefils 1,f GPS
originally a systcm de\doped to give 
posi1ion dala to the l'.S military. SA 
currently reduces GPS accuracy to 50 
metres. while Differential GPS 
( des.:rihed in '.\lonitor \o. 3) can attain 
approximately 15 metres accuracy. In 
lieu of an on-going discussi11n in the 
Pentagon regarding further n:Juc1ion 

in ac.:ur.icy In ~00-.~ltl metres. Stephen 
Colwdl of Colwdl-Kirtl.tnd ln!erna
tional Corporation and founder of the 
Global Positioning System-; A'\..'\Ocia
!ion, warns tha! tcw ext.:nsin· use c•f SA 
ma} diminish its Ulility I•• commercial 
users. GPS has frequently hem quoted 
as a major lw1trihu!Or lo safi.: pd~sa~c 
of marine \e,sds. hut thi.;, 1.kpt:nd' 11n 

whether the u~ers rct·ci\e pc'sition da!a 
sufficient t.l aid passag.; in inland 

wateP; and narrnw passage~. Thu!!. 
wide acc1.:ptanc.: .,f CIPS in the e11m
mcrcial markt:l - h1,lh <tl land. se;1 and 
air - dcprnJ, .-.n rhc J.:~rcc ltl which 
SA is usc<l in the futurt:. (Sra Technol
ogy. \1arch 11>'}1. page 97) 

lnmarsal i~ gradually improving 1hc 

4uali1y and .:xpanding tht: ext.:nl 1lf its 
ust:r ,.,:nices <ts well as a\ailahili!~. 

There Jn: currently apprnx1ma1clv 
15,0011 maritime U!>l'r~ ,,f tht: cnm
munica!i1ir. st:n-ii:t:~. ;tnd this numhcr i, 

o:pcrtl·J 111 npt:rirnc.: 'ignificanl 
grnw1h in lht: luturt:. For thi' rc.ts<ll1 
lnm.1"at di.:pl1>H:d 1hn:c nt:w·i.:c.:nt:r.1· 
ti11n ,;itdlik~ in 1 1 1<~1 and l'l'IJ .1nJ ex· 

pc.:b t•i d1.:ri11\ ;1 f1111rrh 1n I'>'>:'. Tht:'" 
!>atdlill"' ... ill tripk tht: l·urrrnl i:apacily 

of !ht: !!lohal rn;iri1inw i:ommunicati1•r 

'Y~ll'm In .1Jdi:i1•n. nt:w n•:"l c.nlh ,..1,1· 
ti1in' ( CES,) gr.1d11ally i11,·rc.1,~· !ht: 

4u:1lity and numh.r 111scrvil1''1•lfrrnl 
to m<trilim\: ust:r,. Sul"h ,t:n it:l·, n11w 
includ..: lnrnmn1 ial ll:kphnnt: ..:alk 
f.1c,imilt: and tdcx 1r;in,mi\,i1in, di!!1ral 
d<1l;1 cxch;111ge, ;md c\l·n tdni\11•11 
lransmi,·,inn l"r"ni thi,, .\l'\l'r.tl ~pc 

ci.1li1l·d Sl'r\Kt:' h,1\t: cml'rl!l'<I. ind11,I 
ing dficit:n! w, .11ha r~·porling, nr'.I.' 
'ummotr~ •.l!'!r!!'t!!i<1n 'nvcrt:~ and 
rrcdit, ard 'l'r\i1·n ;111nilfd uui'c 'hip'. 

Addi1i11nal '\('<.Ciali;t:J .. ..:ni..:._:, .ilf;::c ·i 
thmugh CES' in uinjunl'ti.•n \\ith fr 
marsat arc lt:chni.:al guidann: ;mJ .hi 
\ice for \·cs,t:b ;;nJ na\igatil'n:1! 
h;uards and w:.irnings. ( )nc ~t:nil·t: c• •n
nccts thl· calkr Ill hospi1.1:., w'~c ': 
medical ad\ic.; is prmided tl~ hdp lrl ,,; 
ill or injured crew members ~1r p,,,. 

sengers. It is ex-peeled 1ha1 .l' sc:nic..:., 
become more dficicnl and cheap. and 
on-board unics ht·c,lme smalicr. '.i1d
li1e C1lmmunit·ati11n will 1.:mt:rgt: ;i, a \ i
ahlc 1lpti1•n cvt:n hl 1>wnc.:r~ ,,f .. mall.:r 

leisure n·ssd~. (Sea Technolo~. '.\fay 
llNI. pp. 19-25: Ocean \'oin· Guide. 
July l9~F. pp. 1-~) 

Research and educational 
opportunities 

The Transportation Dnrlupment 
Centre (TDC). Tr Jn<.p1'rt Can;.ida., 
ccntral re,carch ;.rnJ Ji:,·d, ·rmcn! 1 •r
gani1a1i,1n. j, 11111!..ine f,1r idt:a' ;inJ 

proje.:t pwp1,,a!s from r.w1ranit:s th;i1 
could c.mtrihutt: (l1ward, 1hc 'Jl~l\ ,,, 

marine tran,p.irtation. Am1mg the· 
prnjeds that ar.: .:urr.:ntlv hcing und;:r 
taken hy th~ TD<. arc: 1 l) a pH•J'l·t 
aimt:d ;.it tra.:king .mJ prt:didin~ th: 
mt•vcmenr 1lf 1•hjt:cts (primarily li!.c· 
hnatsl drifcin!! in 1 .. t: '>t:a: (~)furtht:r 
dt:\ c l.1pmrnr , ,f "\A\ FIX RA:\A'. 11 

impnwt: all-\\t:atbcr. in,hnr:: navig:1· 
lion; and(]) d-:vd1pmt:nl 1>l Sl~A[': 

( Shiph >ard lntn;r;11t:d ~ ;a\it!:Hi11n An<l 
Di~play Systlff1\) t11 imprll\;; 
capahilit1i.:s t.1 navigall' in nrnlint:d 
watt:rs. Furcht:r inl"rmati•in 1..·'1 h,· 
receivl·d fr I'm: Oflil..: 111 t hl· f::v ~--.rt 1\ '.' 
Dirt:dnr. Tran-.pdri al iun I)~·\; I, •prnc nl 
Ccn!r1.:. 2lMl Rt:n.: Ln,··.qui: B.1ui~·-..1rd 
Wt:'i. SuclL' Wl. '.111n1r,·.tl. PO It:'/. 
IX~. ( ';m.1J.1. 

C'El-Europt''El'l'\ il"r .1rr .t111..:t:' ;,n;H: .ii 

'hnrt·kr'TI 1:11ur, . .;, in \Jri1•u' ll'•h· 
n11l11giL1l m.11 It: r' .. CH 11 •lli\l'', >lft:rnl it~ 
l'l'I~ Ml". ( '111il''1A"ll(1•r .·1(11/l\/tn: .·Ip 

pli.-at1t1/I", <1 .\n1ral .\1·1~,·,irlo c;11tl f·_\ 
,,,.,, S.1.(1'1'1\ (Lll<lf~l' ~711) ,,, h: h111111; 
Stn~.1p11r.- in 1 ht pni11J ,_,. ·\Ui.!U'l .in,l 
in Swnkn m 1hv p,·ri11d Ill· I~ '-011\~·m 
hr r; [ •1tJ,·rw1111·r .-11 011 ·:11, 1 Snr,·n: 
.·l11a/1111 r.-,111r"· ~I'/ Ill h,· hdd in 
Swl·11L·11 :n :hl· p<r111d lti-J•I ~11\t:mh,-r-. 
ar.d ·hp1 11 t1f \fo,/1·nr \f1/1turv <ti/I/· 

man al Ra.Jar ( r11ur" .' n 1 I" ht hdd 

IJ 



in ( inm;my in thL· pt:·rio<l .'-7 Fehru.1ry 
;1nd in Sin~;1p,1r..: in the pt:rin<l U-17 
July. lnfnrmati1in ~·;m hL" rccein:J frnm: 
t"El-Eur,,pe. Else. i..:r. P.O. Bl1x 1>10. S-
1112 25 Finspong. Sv.nkn. 

Penn State liniven.ity arranges shor1 
educatinnal pr~lgrammcs in Acouscio 
a11J S(1,.,1als Proc.·ssi11g in 1992. In the 
period +8 l'iovembcr then: will be a 
cour~ designed to give the participants 
.111 i111 .. 11l11.-ii1111 1111h,· 1·11rr1·n1 R,\t n in 
the field. A summer graduate 
programme will be offered during the 
period !.7 Ma~ t•l 2tJ June. Ten cour~s 
an: offered under the programme, in
duding .... inar engineering and under
waln sound hchaviour. Information 
can be reeei,.:d from: Kathy Karcher, 
The Penns:•lvania State t:niversity, ·UO 
Kdla Conference Cenler, University 
Park, PA lh802- DO-t USA. 

~otebook 

Profes~or Walter Munk at the Scripps 
lnstitututc of Oceanography was the in
itiator of an expaimenl. undertaken in 
Januarv l'Nl, that aimed al testin~ a 
the1Hy reg.irding underv.ata acoustics. 
:\ low-frequenc;. underwater acoustic 
signal was senl from a ship in the 
sou1hcrn lr:dian Ocean and was 
received al various 11 •calions around lhe 
world. including rhe East and the West 
coast:-. 11f the LSA. The farthest loca
tion wa ... 11.11110 miles ( 17. 700 
kihimclrc.:-) av.ay fr11m the source 11f the 
'\lgnal. Pr• ·ft:~., .. r \tunk expcl·h that 
over ;1 lt''lin~ pcr;ud 1>f ten year!-. rc
:--1.· .ir'-·hn, 'hould ht: ahk to gain. 
am111:~q 111lll:r\, •• ... i!!nificant 
knm' kdg1. 11r" ,,,.u,ri..::-. anJ ocean 
lt:mp, r.11 llf1 '· 'iu..:h cxperimenlS m;1y 
hr a m..:.1::\ ,,f ;1\·,e-,inl! the correctne\S 
of rh::.irie·. pr.:diltin~ idohal warmin!! 
;ind h1 '"" !!lot.al warmin!! ;iffccl\ the 
11ce;m.,. ('ica Tnhnol•JID, March l'Nl, 
JM>!<." I j; 

.\ Rt•moldy Operated \'chide ( ROV) 
wa' 11,1,i by L1\lpor1 l111t:rua1ional 111 
\olv: .1 l~·Vt:ar-11kl 111~\lrr~. Thl' r11m
pany w,,, n1'llr;irlcd hy an l\u\lrian 
coun lo lnrall' and JO\T\li!!dle 1hc 
wr:.:rka~c of lhl· ,·an•11 \( s\d !1vo11u. 
whirh ·,,ink in !hr Indian< kt: an on 2.1 
.lanu.1ry l1P7. Tlwrr \,1;1"rt: frequent .ii· 

/(} 

k!!a1i.1n-. that th:: 'hip \\;! ...... unk a-. par! 
11f an in.,ur.ir.,·,· !r:.uJ. bu! "'' dl11rh 
wen: nuJ;.: ll' im1.·,1ii.:al..: 1h..: ... hip 
partly Ju._· [1· la..::.. 11f n .. ·~·L.,,ary k..:hn11l
ogy. On 1 Fcbru:ir: l·l'll. th..: \.:arch 
\·esscl c,·w l1•l-.!l1·,I 1h.: ... hip at 1-tli'ltl 

feel !~.~~) m..::rt:-;i anJ man~:;!;..J to 

ph•>t11graph lh1. ·.ut:..:i..a~~·. Th:.::-.c 
phot11graph' :\1Jcnc..:J that the 
Luco11a wa ... , unk hy an cxpln!>ion 
caused hy a h,1011' on h.lard, and were 

11~nl in 11:,· 'rmun.:1'11tlfl I"'''' nlm~~ 
again~! the At: ... tnan ,1wn·:~. The ;.ame 
comp;m.- was t,mtra.tcJ lw an itahan 
court to locatr ,md !:.:c1,w· . !l;g.h! d.ala 
recorJa mis-;in~ in iht: T:.·-;. ,·nijn \l'a. 
The night r.:t-.•rJl r ~ J~ J~•·,,·J .1.1 
h:ili.1n airliner ih.1i cra~L ·.• .. n 27 June 
:Q811. anJ w:i, n.11 f.•un.! .1! ;hl· rime It 
was n:cn>t:r.:J fr,·.m J J..:plh "f 10.~Ml 
feet 0.20\l mclre' 1. (\\a,·cs, St:ptcm· 
her'Ot!ob;:r i'"ll. ;ip. IS-:il) 

Shipboard Em !r:oumrnlal 1.hitu At:

qubitl1m s~,ltm l 'i!: ·\~ 1 :., a 'Y'l:.:•n in 
continual J,·vd.•prn;..r.t h~ ;h;; l S \a
tion:tl ( k''Jlll'!;L!ph1l· .rnJ .-\tm1•~
pheric _.\,,,,c·i,11;;1;1 1 ~():\.'\). Th.: 
de\dnpmuil '!.!rkJ in !h,: J•PI), in 
C1nkr t111:~.1at-ii<h an cflicir.:011 m.:an' of 
rec..:1\ing ;111d an:..ly1in!! \h';1lh1.:r inh1r
ma1ion lrqm lhl· ••t.:an~. Th1· nt:xt 
gcn.:r;!linn (lht: llmd) ,,f SE:.AS will he 
avaiLthk hv :iut umn l 'J'J~. Th.: kc~ 

pr11hlcm l•' addn.::-.s !hrouf!h SE.-\S Ill :s 
that 'hiph1•ard pers11nnt I j, ,;..:adil\· 
(lccrt:a,inl! in nl'mbl·r. '" thJI 1:·1ch nt:w 
member j, !!i\..:n mPr.: (J,kc. :o ~,,rf,irrn 
and ih.:•. OlU'I «·Hi'C<JU.:nlly ;1l!a11·a1i.: 
les' n·,,•cin.-, In l-.1~1. ,,f lhcrn. Thu: .. 
!ht: 'y:.ILm i, ir.tt:nd..:d :11 k dii:it.:!11 
am1 u'.:; fri.-ndl~ '" !lu\ ;w 1m-hu;1ri! 
w1·.11h.:r ·>l <r\'.:r '.·,,n !" rt11r:111h,· 1.1-.i.. 
'>ig11ifi1·.111•l\ :.! ,1.:r th.1:: k 11·r .. Fnr :n 
~t;inct:. th1· -.;,r..:m i1K .. rp.ir.1k-.1h, ll't: 
of 'cn"ir' 1ha1 ,1:.: ,jmplv droppl·d 1r. 
th:: -.~a. ;ind \\h1d1 •.\i;I r.-Iay in!11rm.1-
tion ,., :\(),\,\ ;1.itf,,,u1 lhl 11rd>1°,11d 
oh~,·r•er 11vnlin~ 111 pr"'-':" 1!1,· inlnr· 
mal1on lir,r '\,( l,\.-\ 1~ lllrrrntlv l1111king 
for .,, . .,.,..i, lo p.1r!1up.ii1· 111 lh" 
pr11gramm(· rhc ('j 1nl :1tl .11 °'i( ),\,\ 10,: 

<'hr j.,11 .ph,:r '>;,w, '.\( )t\.\ ( • ,.J,: '-.: 0'.'11. 
hlllO EXl'( :t!l\1.· B.111k".;11d, R.11;1111 •1:.'i. 
Rod,·•illc. MD :: 1 1"'.~~. l \SA. :.~.1arinl' 

Wl'1tfht•r l.og. 'lur.111J1.·1 l11'1l. pp ~.i 2 lJ 

Experienn·s from the SeatrJos project 
nn ECDIS. rekrred lo in 1h1: lead ar
ticic. arc rcp,1rt1:d in th.: puhlicalion 
The Sea trans Project- Summary of 
E'\periences and Conclusions. The 
r.:oort lists the main conclusions n;i 

ECDIS and the experience' from the 
'ca trial.->. as w..:11 ~s commcnrs and 
pn>poscd amendmenls 10 IMO stand
ards on ECDIS. The report is available 
from The 1'orwegian Hydrographic 
"il·nin'. I .-nil!~\.-j,·11 lt1. rn 1111\ 1~1. 

'.'i-41101 Stavanger. :\mway. 

A Da~ ;sh project on ntw ns~I con
cepts. Prnjcl·t Ship. WJs commenced in 
January 1'1~7 and had as a primary oh
jecti·.-t: 111 -crcalc opportunities for 
ri:ducing 11p1:raling expenses 1hwugh 
in..:rc;i,cd flcxihilir~. efficiency. lo'I' 
mainlcnance and r1.:duccd manning: A 
main ;1cli\ily of lhe project was the cs
' ahli,hmcnt nf an inl::).!ra1ed hridge ... ys
tnn. with the p11,,ihili1y uf mJnning thc 
hridc:: with only nnc .:rev. member. Tiu.: 
<l.:~i~n w:is imp!emenled CID four con
tain.:~ \e_,,d ... huilt hy Danyard m 1990 
and l'l'Jl :·,ir J. Laurit11.:n A'S of Den
mark. The ph1j..:ct Je~criplinn and e ... -
paicnct:~ ari: puhlished in the report 
Building and operJting the world's 
first one-man ope~ted reefer in prac
lke. Fur de1aib cnntacl Ole Rendba:k, 
Dany.1rd AS. P.O. Box 719. DK-9900 
Fr..:dcribha\n. l>t:nmark. 
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