
~I ministerie van verkeer en waterstaat rijkswaterstaat 
directie waterhuishouding en waterbeweging 
district kust en zee 
afdeling hellevoetsluis 

aan : 

van : ir. C.P. v.d. Velde 

datum: 3 september 1984,  herz ien '  j u n i  1985 

ondimsrp: Verslag Cecond Seminar on Methods o f  Disp lay o f  

Ocean Survey Data gehouden t e  Brest ,  21 - 24 augustus 1984. 

I n l e i d i n g  

Door de " I n t e r n a t i o n a l  Cartographic Associat ion"  i s  de "Marine Carto- 

graphy Commission" i nges te ld .  Deze l a a t s t e  houdt z i c h  bez ig  met h e t  presente- 

r e n  van d i ve rse  gegevens van oceanograf ische onderzoekingen. Zwaartepunt l i g t  

h i e r b i j  (nog ? )  op de bodemtopografie. 

Door genoemde commissie i s  i n  1982 een eers te  seminar georganiseerd i n  

Swindon (Engeland) welke nu werd gevolgd door een tweede. D i t  tweede seminar 

werd gehouden i n  B r e s t  ( F r a n k r i j k )  en georganiseerd door NERC Thematic I n f o r -  

mat ion Serv ice t e  Swindon en EPCHOM (Etabl issement P r i n c i p a l  Serv ice  Hydrogra- 

phique e t  Ocesnographique de l a  Marine t e  B res t  a l s  onderdeel van he t  CHOM. 
De samenkomsten vonden p l a a t s  i n  he t  Centre iYcéanologique de Bretagne 

(C.O.B.) t e  Brest .  Het C.O.B., a l s  onderdeel van h e t  C.N.E.X.O. (Centre Nat io -  

na1 pour 1 ' E x p l o i t a t i o n  des Oceans), is s inds  j u n i  1984 opgegaan i n  de organi -  

s a t i e  IFREMER ( I n s t i t u t  F ranca is  de Recherche pour 1 ' E x p l o i t a t i o n  de l a  MER). 

Van deze l a a t s t e  o r g a n i s a t i e  en h e t  onderdeel t e  B r e s t  i s  i n  b i j l a g e  1 enige 

i n fo rma t ie  gegeven. 

Van het  ee rs te  seminar u i t  1982 z i j n  a l s  b i j l a g e  2 de t i t e l b l a d e n  van de 

daar gehouden voordrachten bijgevoegd. De complete vers lag legg ing  van he t  

seminar i s  i n  H e l l e v o e t s l u i s  aanwezig. 
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' Het seminar 

B i j l a g e  3 g e e f t  he t  oo rsp ronke l i j ke  en b i j l a g e  4 he t  gewi jz igde pro-  

gramma van he t  seminar. De l i j s t  met deelnemers i s  a l s  b i j l a g e  5 toegevoegd. 

Het, seminar vond p l a a t s  i n  de vorm van workshops: per daq waren de d i ve rse  

programma-onderdelen a l s  v o l g t :  

- de eers te  dag bestond u i t  een 1 0 - t a l  voordrachten ( 8  beschikbare 

abs t rac ts  z i j n  b i jgevoegd a l s  b i j l a g e  6 ) ;  per groep voordrachten 

volgde gen d iscuss ie ;  

- de tweede dag werd ' s  morgens gevuld met d iscuss ie  i n  twee groepen: 

de' eers te  groep h i e l d  z i c h  bez ig  met de "e isen van gebru ikers en 

ontwikkel ingen i n  de p resen ta t i e  van de topogra f i e  van de bodem: 

van de zee". De t e r  p laa tse  gemaakte "p re l im ina ry  d r a f t "  i s  b i j g e -  

voegd a l s  b i j l a g e  7 .  De tweede groep h i e l d  z i c h  bez ig  met de pre- 

sen ta t i e  van stroom- en g e t i j - i n f o r m a t i e  en tevens andere technieken. 

Van deze groep i s  noa geen ve rs lag  beschikbaar. Wel b leek dat de 

dimensie t i j d  de methode van p r e s e n t a t i e  n i e t  vergemakkel i jk t  ( a n i -  

mat ie technieken!)  en dat de vee lhe id  van d o e l s t e l l i n g e n  n i e t  s impel 

l e i d t  t o t  s tandaardprestat ies van de grootheden. 

' s  Middags werden bezoeken gebracht aan onderdelen van h e t  C.O.B. en 

E.P.C.H.O.M. Een dee l  van het  gepresenteerde i s  beschreven i n  een 

aan ta l  lez ingen ( z i e  b i j l a g e  8 ) .  I n fo rma t ie  over het  "Bureau Na t iona l  

des Donneés Océaniques", een databank van oceanische gegevens, i s  

opgenomen a l s  b i j l a g e  9 ;  

- de derde das werd besteed aan een d r i e t a l  "poster sessions",  gevolgd 

door d iscuss ie .  

Hierna vond de a f s l u i t i n g  van he t  seminar p l a a t s  met een algemene 

d iscuss ie  en de rapportage van de twee discussiegroepen. De algemene 

d iscuss ie  is a l s  b i j l a g e  10 opgenomen. De rapportage van één der 

discussiegroepen i s  opgenomen a l s  b i j l a g e  7, zoals  reeds i s  vermeld. 

Opgemerkt wordt dat s lech ts  een beperkt  aan ta l  deelnemers deelgeno- 

men h e e f t  aan de discussiegroepen en de excursies.  
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Van he t  C.O.B. en C.H.O.M. i s  b i j  m i j  nog verdere i n fo rma t ie  i n  de 

vorm van k leu ren fo lde rs  aanwezig. De i n f o r m a t i e  b e t r e f t  een b e s c h r i j -  

v i n g  van he t  C.N.E.X.O. waarvan he t  C.O.B. dee l  u i tmaakt  en de a k t i -  

v i t e i t e n  op he t  gebied van aquacul tuur ,  v i s s e r i j ,  b io log ische en 

fys ische oceanograf ie,  kustmanagement, geolog ie,  geofys ica en geo- 

chemie, onderwatertechniek en de databank van oceanografische gege- 

vens. Van he t  C.H.O.M. i s  een b e s c h r i j v i n g  beschikbaar van a k t i v i -  

t e i t e n  en van een vee lhe id  van naut ische i n f o r m a t i e  W.O. zeekaarten. 

Ko r te  inhoud van de gehouden voordrachten . is  opgenomen i n  b i j l a g e  

8. Tens lo t te  z i j n  b i j l a g e  11 en 12 reeds een tweeta l  "papers" van 

d i t  seminar, t e r w i j l  b i j l a g e  13 verdere' i n f o r m a t i e  gee f t  over proces- 

s ing  en p resen ta t i e  van gegevens van een M u l t i  Beam Echo Sounder. 

Eva lua t i e  

Het geha l te  van de b i j d rage ,  de accommodatie en de excurs ies waren goed. 

Belangwekkend was voora l  de b i j d r a g e  van Franse z i j d e .  H i e r b i j  kan i n  he t  

b i j zonder  worden gedacht aan de M u l t i  Beam Echo Sounder welke zeer gede ta i l -  

leerde  bodemkaarten kan opleveren. Voor bewaking van vaargeulen, bodemverde- 

digingen, onderzoekingen van beweging van zandgolven en - r i b b e l s  l i j k t  d i t  

een veelbelovend middel. Daarnaast kan worden gewezen op de rasterplotmoge- 

l i j k h e i d  van standaard symbolen d.m.v. een ka thodest raa lbu is .  

Veel aandacht van de Fransen Gaat u i t  naar remote-sensing technieken m.b.v. 

s a t e l l i e t e n ,  waarb i j  de man ipu la t ie  van de beelden op k leurend isp lays  b i j -  

zonder aanspreekt. 

Gebleken i s  da t  op h e t  gebied van de verwerking van sonarbeelden v e e l  

gaande i s  doch da t  (nog) geen geheel bevredigende werkwi jzen beschikbaar z i j n .  

Over (vermoede l i j k )  twee j a a r  z a l  wederom een seminar be t re f fende he t -  

. z e l f d e  onderwerp gehouden worden. Moge l i j ke  b i j d ragen  van Nederland zouden 

b.v. kunnen z i j n :  
. ~ . .  

- remote-sensing technieken i n  on tw ikke l i nq  b i j  h e t  onderzoek' i n  

Nederland zowel t .b .v .  f y s i s c h  a l s  ecolog isch onderzoek (m.n. gege- 

venspresentat ie)  ; 
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opzet en werkwijze van een databank van Oceanografische gegevens en 

de ( s t andaa rd ) -  p r e s e n t a t i e  van de gegevens. 

N.8. h i e r t o e  zou i.s.m. d ive r se  betrokken i n s t a n t i e s  en s t u d i e  

moeten worden v e r r i c h t  naar  de opzet en werkwijze van een d e r g e l i j k e  

databank; 

- animatie  (bv. video) van zich i n  de t i j d  afspelende processen ( z o a l s  

bv.  v e r t i k a l e  geti jbeweging z u i d e l i j k e  Noordzee. 
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IFREMER ( " I n s t i t u t  Français de Recherche pour 1 'Exploitation de la Mer") 
was founded on the 5th qune 1984 as the r e su l t  of t h e  merger of CNEXO 

("Centre National pour 1'Exploitation des Océans") and ISTPM ( " I n s t i t u t  
Scient i f ique e t  Technique des Pêches Maritimes'). IFREMER is a Government 
agèncy w i t h  t h e  s t a t u s  o f  an "Etablissement P u b l i c  2 carac te re  i n d u s t r i e l  
e t  commercial". . .  ... 

IFREMER, responsable " to  t h e  French Covernment f o r  advancing s c i e n t i f i c  . 
research, technologicaLand indus t r ia l  development rhiated t o  oceanic 
resources. andfenvironmchtal Protection, is spec ia l ly  concerned with i 

- T.he.management of large projects requiring close co-operation of Univer- 

- The conduct of research projects  w i t h i n  i t s  own f i e l d s  o f  competence, 

- The operation of a national oceanographic f l e e t  and t h e  development o f  
new tools ,  techniques and f a c i l i t i e s  f o r  the oceanographic community, 

- Internat ional  collaboration and the promotion o f  French industry abroad. 
this r6l.e IFREMER is e n t i t l e d  t o  s i g n  in te rna t iona l  cooperation 

. .. . 
- 

s i t i e s  and research i n s t i t u t i o n s  w i t h  i n d u s t r y ;  

I n  
agreements a d  ac ts '  as an indus t r ia l  consultant. 

Budoet : 

- Staff  : 

c i r ca  600 M f  per yea?. 

1150 (engineers, s c i e n t i s t s  and supporting s t a f f ) .  

Research Ce n t r e s  
and Stat ion2 : 

Four centres i n  Frame (Brest ,  .Toulon, Nantes, Boulogne- 
sur-Mer ; a centre i n  the P a c i f i c  Ocean ( T a h i t i )  and four 
overseas delegations, (Ant i l les ,  Guyane, Réunion, 
Saint  Pierre  e t  Miqyelon, New Caledonia). 

Ships: 

Fields 00 
Activi ty  : 

12 research vessels and 2 submersibles. 

. L i v i n g  resources, . Engineering and. technology, . Environment and  ocean research . International cooperation and economic'affairs.  

IlWìWR 
Insti tut  Erançriis de recherche pour l'exploitation de l a  ner 

siege social .  : 66, avenue d'Itfna - 75116 Paris 
tel : 723':55.28 - 720.53.01 - Telex 610 775 
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FORE'ARD 

Adaio J Xerr 
3o9ional Director (Atlant ic)  

Canadian !+ydrographic Service 

The significance o f  rraphic comunications has be-n 3 factor  o f  man's exis- 
t tncr  t h r o u g h o u t  histsry.  A1 t h o u g h  differcnces o f  laiiguage inh ib i t  cornmunica- 
t i o n ,  the ~ r o p e r l y  prosentid jrapnic ailows people o f  d i f i s r en t  na t iona l i t i e s ,  
di Pferent social levels and d i f fe ren t  prufassions to  cacimnicate the i r  ideas. 
I t  i s  the technique o f  graphic presentation that  has been changing and in  
recenr: years the variaty of  techniques av i i l  a012 have increasc-d eniirinousiy. 
ihere h a s  been a s ign : f icant  incresse i n  the lise a f  colour during t h i s  century 
and i n  recent yesr; :!ie kaieidoscdpe o f  fluorozctnt colours. Televijjon has, 
o f  co9rs2 ,  had the greises-, icpac:. Vcrt o n l y  has i t  a l lc rea  ,dynanic p i io tgnra-  
jh ic  ;r3iiiics t o  Se s x w n  5u: i t  ias  ?nc?reci d i r x z l y  i i iw ths l i f z  ~f a1,noss 
every porsün  in c iv i l ized  csancriei .  A t  prrsenr: .re are sa-irig t i i e  :AS? o i  .liCe,> 
dijglays sxtzndeci inia ? v e y ~  facer. o f  u u r  l ives .  Coupled :o mai l  m i  ~ c i ~ e r f i i l  
c:,aput?rj, the :isars zi i l  initrd,ciively cai l  ~ i p  d n d  .aanipul z t z  info;waxioti i'rcin 
i 'viry aids ivari2ty ,:F jYur.:es. 
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INTRODUCTION 

Dr A S Laughton 
Di rector ,  Inat i  tute o f  Oceanographic Sciences (NERC) 

UK 

Ocean Survey i s  an a i l -  erobracing phrase ranging from the acquisition of data 
on the depth of the sea i n  order t o  provide f o r  the safe  navigation of ships 
and submarines, t o  the measurement of parameters on an ocean wide o r  global 
scale i n  order t o  fur ther  our understanding of  oceanic phenomena such as  the 
t ransfer  of heat by ocean currents. In al1 areas  of ocean survey, the l a s t  
decade has seen dramatic changes i n  the technology t o  obtain these data, b o t h  
i n  the precision of the measurements a n d  the positioning accuracy. and i n  the 
nature o f  the observations. Detai ls  o f  the ocean f loor  morphology can now be 
seen i n  the output from multi-beam swath sounding techniques, i n  the imagery 
given by short and long range side scan sonar (such as G L O R I A )  and i n  the 
globally analysed r e su l t s  of radar alt i inetry from s a t e l l i t e s .  Data on tinc- 
varying parameters in  the ocean such a s  teinperature, chemica1 constituents, 
ocean currents aiid waves have i ncreased enonously especially w i t h  s a t e l l  i t e  
observations and present oceanographers w i  t h  problenis of presentation aiid 
ass i m i  1 a ti on. 

Marine Cartography needs t o  reac t  t o  these changes and t o  provide the users o f  
the oceans whether they be navigators, weather forecasters,  mineral exploi- 
t e r s ,  po l ic i t ians  or s c i e n t i s t s  with a means of portraying these data in  a 
convenient and d iges t ib le  nanner. The challenges are great,  b u t  a t  the Same 
time the technol ogies o f  computer data hand1 i n g ,  automatic cartography, image 
processing and holography are now avai lable  and new research in information 
technol ogy wil 1 doubtl ess  devel op these fur ther .  

This Seminar brought together those who generate and  use data with those who 
have the s k i l l s  f o r  i t s  manipulation. I t  . i s  the beginning b u t  by no mans the 
end of such collaboration. 

A S Laughton 
May 1983 
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CHAPTER 1 

A BRIEF DESCRIPTION M: THE INVESTIGATION 

Ron L i n t o n  
NERC Tlieinatic I n f o r m a t i o n  Service 

IJK 

A t  the meeting o f  the  Marine Cartography Commission h e l d  du r ing  t h e  1980.’ 
Conference of t h e  I n t e r n a t i o n a l  Car tograph ic  Assoc ia t ion  two addi t i o n a l  tas45 
fo r  the  Commission t o  i n v e s t i g a t e  were fo rau la ted  f o r  execut ion du r lng  the  
fo l low ing  .4 years, and these were approved by t h e  Execut ive Committee o f  I C A  
a t  the end o f  t h e  Tokyo Conference. O f  t h e  G o  tasks t o  be undertaken between 
1980 and 84, t h e  fo l l ow i i i g  i s  t h e  i n v e s t i g a t i o n  which t h e  author  has been 
leading, and which i s  t h e  sub jec t  o f  t h i s  repor t .  

‘An Examination of t h e  Car tographic  methods o f  Dep ic t ing  Data c o l l e c t e d  by new 
data c o l l e c t i o n  methods. T h i s  i s  a study o f  how t o  p o r t r a y  on the inap o r  

c h a r t  face, Marine Data c o l l e c t e d  us ing  insti’uinents such as s i d e  scan sonar, 
and o t h e r  forms of remotely-sensed data: 

Organisat ion o f  t h e  I n v e s t i g a t i o n  

The i n v e s t i g a t i o n  was organised a long t h e  f o l l o w i n g  l ines : -  

Phase 1 - Correspondence w i  t h  s c i r n t i s t s  and s c i e n t i f i c  o rgan isa t ions  working 
i n  the  Oceanographic Sciences, reques t ing  i n fo rma t ion  t o  e s t a b l i s h  
t h e i r  usage of new data c o l l e c t i o n  inethods, examining and c o l l a t i n g  
t h e  rep1 ies .  

Phase 2 - Organ isa t ion  o f  1 or 2 workshop/seminar sessions t o  which t h e  res- 
pondcnts t o  the i n i t i a 1  er iqu i r ies  a s  wel1 as o thers invo lved , i n  the 
work, were t o  be i n v i t e d  t o  present  t h r i r  work and any d i s p l a y  
inethods used. 
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CHAPTER 2 

THE US€ ff WLTIBEAM SOUNDING STSTEMS 
IN THE SEARCH FOR POLYMETALLIC SULFIDES 

L t  Cdr Thomas W Richards, NOAA 
Hydrographic Surveys D i v i s i o n  
Nat iona l  Ocean Survey, NOAA 

U.S.A. 

Abs t rac t  

Flultibeam sounding systems provid'e an i n t e g r a l  p a r t  o f  t h e  i n f o n a t i o n  neces- 
sary t o  conduct d e t a i l e d  research regard ing  t h e  f o n a t i o n  o f  p o l y m e t a l l i c  su l -  
f i d e  deposits. D r 'A lexander  Malahof f ,  Ch ie f  S c i e n t i s t  o f  the  Nat ional  Ocean 
Survey, has l o c a t e d  s i g n i f i c a n t  depos i ts  o f  p o l y m e t a l l i c  s u l f i d e s  i n  the  
P a c i f i c  Ocean i n  the  p a s t  through a n a l y s i s  and i n t e r p r e t a t i o n  o f  d e t a i l e d  
mul tibeain bathymetr ic  data. Atteinpts t o  l o c a t e  add i t i ona l  such deposi ts i n  
s i m i l a r  s i t u a t i o t i s  usir ig s i m i l a r  techniques a r e  planned f o r  t h e  near fu tu re .  

I n t r o d u c t f  on 

This  paper b r i e f l y  descr ibes t h e  pas t  inethods t h a t  the Nat ional  Ocean Survey 
has used i n  the  search f o r  p o l y m e t a l l i c  su l f i des ;  the  present  surveying work 
t h a t  i s  t a k i n g  p lace  i n  t h i s  search, and t h e  p lans  t h a t  the  Nat iona l  Ocean 
Survey has f o r  the  use o f  i n i l t i b e a n  data i n  the search f o r  p o l y m e t a l l i c  su l -  
f i des  i n  t h e  fu ture.  

Pas t  

The Galapagos R i f t  i s  an east-west t r e n d i n g  r i ft v a l l e y  l o c a t e d  eas t  o f  t h e  
East  P a c i f i c  R ise  and west o f  Ecuador. I n  1970 the US Navy c o l l e c t e d  h igh 
r e s o l u t i o n  Sonar Array Survey System ( S A S S I  bathy inet r ic  data i n  the  v i c i n i t y  
O f  the Galapagos R i f t .  These SASS data were i n  t h e  f o m  o f  numeruus non-over- 
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CHAPTE: 

WHERE HAVE ALL ME MTA GûHE 

R L C l o e t  
School o f  Physics 

Bath U n i v e r s i t y  
UK 

Knowledge o f  seabed i&rphology i s  s t i l l  l a r g e l y  der ived  from hydrographic ech: 
sounding surveys. Side scan sonar can be a p w e r f u l  q u a l i t a t i v e  aid, bu; 
seldom has t h e  p o s i t i o n a l  ? r e c i s i o n  o f  a depth survey, and i n  mny cases 
requ.ires a s k i l l e d  i n t e r p r e t e r .  

The data obta ined i n  depth surveys u n t i l  very  recen t l y ;  was s to red  exc lus i ve l y  
on ' f a i r  sheets' or 'snooth sheets ' .  These a r 2  docunents on which t h e  surveyor 
has p l o t t e d ,  manual ly '  o r  au to ina t ica l l y ,  t h e  soundings c o r r e c t e d  f o r  t i d a i  
h e i g h t  var ia t ions .  T y p i c a l l y  they conta in  some tens o f  thousands o f  soundings. 

Surveys a r e  sa id  t o  be c a r r i e d  o u t  on a c e r t a i n  scale, and al though t h i s  value 
obv ious ly  expresses the  r a t i o  o f  t h e  paper dimensions t o  ground dimensions, 
t h e  t e n  survey sca le  has a ls3  an extended maning.  

I t  i s  considered t h a t  i n  o rder  t o  w r i t e  a two d i g i t  number l e g i b l y  on paper a 
window o f  2.5m x 5mm i s  needed. I f  two l i n e s  of such numbers are w i t t e n  
alongside each other ,  a c l e a r  space shoi i ld then appear between thein (Ref I ) .  
This  w r i t i n g  procedure produces a s a t i s f y i n g  d e n s i t y  o f  depth data,  on paper, 
which i n s p i r e s  confidence. Hence a survey i s  planned t o  be c a r r i e d  o u t  on a 
sca le  o f  1:10,000 when a l i n e  spacing o f  the  survey p a t t e r n  o f  50m i n t e r v a l  i s  
desired. I n  p r a c t i c e  t h i s  i s  the l i n e  spacing which wuld be adopted f o r  t h a t  
p a r t  o f  the  survey Nhich i s  deeper than 5in t o  6m (3fa1, and shal lower  thaii 4ûin 
(20fm) because t h a t  i s  ttie n a v i g a t i o n d i l y  s e i l s i t i v e  zone. I f  on the  o the r  hand 
t h e  depths i n  a survey area are a l 1  expected t 0  i n  excess of 40m. t l i e  on 
paper l i n e  spacing may r e v e r t  t o  5mm, but  the survey v i l 1  have becn executed 
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CHAPTE, 

W P I f f i  OF MûRPHOLOGY AND OTHER PHYSICAL OCUWû6RAPHIC DATA 

Adam J Kerr 
Regional Director (Atlaflticl 
Canadian Hydroyraphic Service 

As f a r  back as 1970 a group of hydrographers..and oceanographers meeting 
Stresa,  I ta ly ,  decided t h a t  there was a need to discuss the cartograpr 
diff icul  ties of presenting oceanographic information on a sheet o f  paper. 7% 
subsequently led  t o  a meeting i n  Ottawa i n  1972 and the formation of a Commi 
S i o n  on  Oceanic Cartoyraphy of the International Cartographic Associatic 
Since then the Commission has met on several occasions and engendered I:C 

discussfons. However, the problem has remained of haw t o  c lear ly  depict  inf: 
mation t h a t  occupies a three dimensional space and often varies temporarf; 
A variety of exotic e lec t ronic  and computer aided equipment has become ava: 
able t o  help the oceanographer and cartographer i n  his task b u t  the major. 
are expensive and  do n o t  replace the map or chart  wh ich  i s  convenfent t 

rel a t ively inexpensive. 

The search has therefore been directed a t  finding graphical methods to dis,-' 
the information clearly.  The t radi t ional  m t h o d s  can be seen i n  al1 * 

oceanographic a t lasos  and niap sheets. Time varying data i s  usually shown 
providing a separate diagram f o r  each t i a e  interval and three dimensions . 

portrayed by p r o v i d i n g  a s e r i e s  of sections. Several ingenious riiethods 
discussed i n  "The Dynamics of Oceanic Cartography'fl). These a r e  mainly d i r f  
ted a t  the three dimensional problem and a re  Qpified by the Kitiro T a n  
pr inciple(2)  of shading by oblique illuinination and the various computer 
phics inethods of showing ver t ical  re l ie f  as discussed by Peucker(3). Tempo 
variatfons have proved more d i f f i c u l t  t o  display and a r e  typ i f ied  i n  the 
of progressive vector diagram and stick diagraiis of a tilne ser ies  as dis: 
sed by Duncan(4). While t h i s  work has been purmed  in the display of ocei 
graphic data the d a t a  col lect ion process has b?+i e v o l v i n g  u t  an  even fa :  



I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
1 
I 
I 

11 
I 
I 
I 

II 

I [  

- 44 - 

CHAPTE 

TRAWSFORMING BATHYMETRIC DATA To WE 'SEASAT' PROJECTION 

Erica Speak Kevin secken 
NERC Thematic Information Service 

UK 

I ntroductf on 

Synthetic' Aperture Radar data i s  o f  particul a r  i n t e r e s t  t o  oceanographer 
because of i ts  potential  application i n  respect to parmeters  such as wav 
direction, leiigth and he igh t  etc. The I n s t i t u t e  of Oceanographic Sciences c 
the UK Natura1 Environment Research Council required t o  stiidy Seasat SAR imac 
ery by d i r ec t  comparison w i t h  bathymetric contour data obtained by t r ad i t i onz  

,survey methods. The Experimental Cartography U n i t  (now incorporated w i t h i n  t k  
NERC Theinatic Information Service) had previousiy d i g i  tised a considerabi, 
area of the Elorth East 4 t l a n t i c  fo r  the NEXC Ins t i t u t e  o f  Oceanographic Scien- 
ces. As a r e su l t ,  TIS was requested to  deterinine wliether existing d i y i t : ~  
bathymetry (Figure 1 )  could be transformed to f i t  a Seasat w a t h  (Figure 2 
and produce plots  of the t ransfer red  data t o  reg is te r  w i t h  the optical  imu-  
gery. After some experiments i t  was decided ta  carry o u t  the transformatiar 
described below t o  produce overlays fo r  3 Seasat swaths (Orbit 590, Sequencer 
3 ,  4 and 5 dated 7 A u g u s t  1978). As a dispropurtionate l e n g t h  of time wa! 
spent on t h i s  work, i t  was decided t o  introduce a Iiiore autoinated approach f o i  
future use. The description of the l a t e r  niethod is aiso given i n  this paper. 

Transformation using 30 m i n u t e  g r id  

The optical Seasat swaths image an area 100km wide on the ground and the area 
which was the subject of the f i r s t  project extended frot3 I8"w t o  1"v and 38"1 
t o  64". although the Uorth l i in i t  was iii fact  dateriniiied by the extcnt of t h t  

cxisting digi ta l  bathymetry. The swaths had prsviously been marted w i t h  grati- 
cule intersections a t  30 ininiites o f  arc intervals  .isin9 s a t e l l i t e  orbit j a t :  
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CHAPTE 

ME WRK OF ME WHTINENTAL SHELF UNIT ûF THE INSTITUTE 
OF EULOGICAL. SCIWCES 

J E Wright 
Assistant Director and Head, 

Cont inental  Shelf Division 
Insti tute o f  Geological Sciences (NERC)  

UK 

.. 

The involvement of the-Continental Shelf Division of IGS i n  the f ie ld  of Of- 
shore Geological Surveys is outlined i n  this paper. I t  should be enphasis: 
t h a t  the resuits o f  the IGS surveys are publ ished as colour.printed maps Ir: 
series a t  a scale of 1/250,000. These maps include editions showing sol 
geological, the distribution of superficial sediinents and i n  some areas Qu: 
ternary geology. Black and white dyeline editions which show Bouguer Gravi: 
Anomai fes and Magnetic Anomal fes are also produced. 

For geological mapping sonar records are useful i n  s o m  areas, for delineati: 
bedrock geology, b u t  more commonly they are used i n  the mapping of bed for: 
relating t o  the d is t r ibu t ion  of superficial sediinents. 

There are a number of cartographic problems in indicating the trends a r  
d i s t r i b u t i o n  of bed forms a t  the publication scale of 1/250,000. In 50. 

instances i t  i s  only possible t o  use a diagrainatic ornament which bears l i t t !  
graphic relationship t o  the bed forms indicated. I n  other areas, i t  my 2 

possible t o  indicate clearly the pos i t i on  and trend of large bed forms such : 
major sand ridges o r  banks. 
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CHAPTER 7 

CONSIDERATIONS I N  M E  DISPLAY 
OF 

SCALE-CORRECTE0 SIOE SCAN SONAR DATA 

Charles H Mazel 
Klein Associates, Inc 

Salem, New Hampshire, USA 

I ntmducti on 

When side scan sonar was f i r s t  developed in the l a t e  1950's, i t  introduced a 
new and powerful way o f  v i e w i n g  the f l d o r  of the sea. Images r h i c h  were i n  
many ways siintlar t o  aer ia l  photographs could be obta ined  rapidly and easily,  
penni t t ing  characterizations o f  the scabed which were previously unobtain- 
able. As the qual i ty  of t he  avai lable  equipinent improved, the range of a p p l i -  
cations t o  which it *as p u t  increased. Today, side scan sonar finds applica- 
t i o n  i n  numerous d isc ip l ines ,  including hydrography, geology, engineering, 
search and salvage, and iceberg studies.  

Until recently al1 commercial s ide  scan sonar systems produced records which 
were distorted i n  scale. As a r e su l t  side scan was long viewed as prirnarily a 
qual i ta t ive tool.  Some users labored t o  extract  m r e  detailed in fona t ion  from 
the sonar records, often going t o  e laboratc  lengths i n  post-processing t o  
remove the d is tor t ions  i.nherent i n  t he  recording technique. The time and dif-  
f icu l ty  invol ved relegated these e f f o r t s  mainly t o  research ins t i t u t ions  f o r  
specialised purposes. 

In tlie l a s t  few years, w i t h  the application of microprocessor technology, 
Commorcial side scan sonar systems have become avaiiable which  wil1 produce 
approximate 1:l sca le  presentations of SeaflOor d a t a  i n  real tiine. The iinpli- 
cation for  cartograptiic purposes i s  c l e a r ,  since measureinents of sea floor 
d a t a  can easily be t ransferred to  e x i s t i q  charts and large-area rmsaics can 

.-. 
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: DIGITAL PROCESSING FOR SIOE SCAN SONAR IHA6ERY 
- GEOMETRIC CORRECTION - 

S h u n j i  Murai 
Associate Professor, I n s t i t u t e  of Industrfaï Science 

University o f  Tokyo 
Japan 

Toshiaki Ueki 
Research Engineer, Sanyo Hydrographic Survey Co Ltd  

Tokyo, Japan 

and 

Mi noru Nagatani 
Managing Director, Japan Hydrographic Association 

Tokyo, Japan 

Abstract 

Geometric correction fo r  digi ta i  image d a t a  taken by s ïde scan sonar has been 
developed by the authors. The  Computer program involves reformatting, s ian t  
range correction, radiometric correction, heading correction and nosaic gener- 
a t i o n .  

Heading correction is  based on the assumption tha t  heading and mvement of 
towfish w i l 1  fol low those of the t u g  boat. A s  compared w i t h  a manual mosaic 
o f  d o t  printed records, the d ig i ta l ly  corrected MSaiC has the greater merits 
of higher accuracy, continuous tone and smoother boundaries between adjacent 
tracks. 

I 
I 
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CHAPTER 9 

OIGITAL AHALYSIS OF SEASAT SAR IMAGERY OVER THE JASIN AREA 

Dr T O Allan 
NERC I n s t i t u t e  of  Oceanographic Sciences 

UK 

. .  
Dr J R Baker 

NERC Thematic Informatfon Service 
UK 

Abstract 

A synthetic aperture radar (SAR) determines the arinuthal p o s i t i o n  of a ta rge t  
i n  the image plane from i t s  Ooppler frequency. When the t a rge t  is mving i t  
will superpose a Doppler s h i f t  of i t s  own and will  as a'consequence be mispo- 
sitioned i n  the image plane. I f ,  as i n  the case of ocean waves, many compo- 
nents of the t a rge t  have d i f f e ren t  motions, then the resul tant  image will be 
di-storted and incomplete. Some wave1 engths .wil 1 be enhanced and some supp- 
ressed t o  a degree determined by the wavelength i t s e l f  and by the v iewing  
geometry. This e f fec t  i s  being inves t iga t ed  for  SAR images o f  the  JASIN area 
i n  the North Atlantic taken on ascending and descending passes of the Seasat 
sa te l l  i te .  

In troducti on 

Seasat was launched on 27 June 1978 and operated for  i00 days before a power 
f a i lu re  b r o u g h t  i t s  mission t o  an untimely end on 10 October. The other 
microwave sensors on board recorded data for  l a t e r  transmission t o  a conve- 
n f e n t  ground station. However the h i g h  telemetry r a t e  of the Synthetfc  Aper- 
ture Radar (SAR)  precluded data storage on  the sa t e l l  i t e ,  so t h a t  the SAR could 
only operate for brief periods by transmitting i t s  data immediately t o  a 
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CHAPTER 10 

DISCUSION MOUP REPORTS 

Group 1 - T e m  of Reference - The mapping of geological and superf ic ia l  geo. 
logica1 data 

Group Members - Mr K BeCken - NERC Thematic Information Services-Cartographer 

Mr A Hayman - Hunt ing  Services Marine Ltd - Geophysicist 

Dr M Loveli - University of North Wales Marine Science Labor- 
atories - Geophysicist 

Mr M Loughridge - United S ta t e s  National Oceanic and Air 
Admi n i s t r a t lon  - Geophysicist 

L t  Cdr T W Richards - United States Nationai Oceanic and Air 
Administration - Hydrographer 

Or W G A Russell-Cargiii - University of Cape Town, South  
Africa - Hydrographic Engineer (Chaiman) 

The problems involved i n  deciding which a re  the most appropriate methods t o  be 
used for  the display of data coilected by modern ocean survey techniques wese 
discussed w i t h  respect t o  the Mapping of Geological and Superficial Geologicai 
Data collected by side scan sonar, echo-sounders, sub-bottom prof i les ,  magnet- 
ometers, underwater photography, etc. The representation of data col lected 
d w i n g  hydrographic surveys and oceanographic s tudies  depends on the parame- 
te rs  being presented. Due to  the large variety of infomation available the 
type of map or chart  required varies enormously. There are, however, fundamen- 
ta l  requirements common t o  many presentations such as morphology, bathymetry, 
surface sediments, geomagnetism, gravity,  etc. I t  was inevi table  t h a t  i n  
considering the cartographic problems tha t  we face i n  the presentation o r  por- 
trayal of new types Of maritie survey data on the n a p  or chart surface that  the 
group 's  discussion revolved around the question o f  what types of infomation 
are  available a t  SOurCe and i n  what fom. 
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Reccaendatlons 

I .  I Recomend t h a t  the ICA/MCC PrwnOte the interchange i n  cartographic 
techniques of displayi ng geological and seafloor morphological data 
through some agency, such as the TIS of NERC, by compilfng an a t l a s  of 
exampl es. 

2. Formulate a keyword-oriented bibliography to ident i fy  the cartographic 
techniques used i n  presentations of data originating from di f fe ren t  
survey methodologies such as grab samples, vibrocoring, side scan 
sonar, sub-bottom profi l  i n g ,  underwater photography, sec tor  scanning, 
submersible work, geotechnical information, etc. 

3. Characterire the communities user and his needs. 

4. 

Grwp 2 - Tenas o f  Reference - The mpping of mrphological and other physical 

Set  up  a l i s t  of colour standards to  be used on charts. 

oceanographic data 

Group Members - R C Brit ton - North East London Polytechnic 

Mr W E Frey - United S ta t e s  National Oceanic Air Administra- 
t ion - Hydrographer 

Mr R B Gray - Racai-Decca L t d  - Cartographer 

Mr A J Kerr - Canadian Hydroyraphic Service - Hydrographer 

Mr D P D Scott  - GEBCO Gu id ing  Cominittee - Hydrographer 

Mr J Walker - McMichael L t d  

The Group f e l t  t ha t  the acquis i t ion of data deserved in i t i a1  at tent ion and 
tha t  i t  was important t h a t  data be stored i n  an un i fo rm a format as  possible. 
Furthennore that the format be arranged in a manner t h a t  da t a  stored i n  other 
formats be readily transposed. More f l e x i b i l i t y  could be expected i n  the 
display of information. 
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Discussion Grwp 3 - Tems of Reference - napping of data collected by other 
foms  of  repote sensing 

Group, Members - Dr R Cloet - University Of Bath - Marine Geologist (Chafman) 

M i s s  B Ebden - NERC Thematic I n f o n a t i o n  Service - Cartogra- 
pher 

Dr D Evans - NERC I n s t i t u t e  of Geological Sciences - Geologist 

Miss R Scrivener - Plymouth Polytechnic - Cartographer 

Dr R Uingfield - NERC Institute of Geological Sciences - Geo- 
ï o g i s t  

The Group discussed a number of topics .which re f lec ted  the interest of the 
Group members. I n i t i a l l y ,  the Group discussed the ava i l ab i l i t y  of marine data 
and decided t h a t  such data should be made avai lable  preferably on magnetfc 
tape and t h a t  the various tape standards and f o n a t s  should be advertised i n  
order  t h a t  a comnon standard would be obtained and made available t o  al1 
users. Th iS ,  i t  was f e l t ,  implied n o t  onìy ava i l ab i l i t y  b u t  also advertising 
the ava i lab i l i ty .  The data should be supported by infomat ion  indicating the 
type of navigation which  has been used and should als0 include the dates and 
times of al1 the observations as wel1 as  t h e i r  location. During the discussion 
an important point arose, for  i t  was shown t h a t  there may be a need f o r  the 
or ig ina tor  of the information to  ensure t h a t  the data i s  not misused as  the ie  
i s  a poss ib i l i ty  t h a t  he my appear to be 'gu i l ty  by association'  i f  he does 
not distance himself from the in te rpre ta t ions  o f  other  users which have been 
based on the data he provided. T h i s  i s  an important point as i t  can e f f ec t  
discussions as t o  whether s c i e n t i s t s  a r e  prepared t o  par t ic ipa te  or n o t  i n  the 
provision of data. One suggested method was tha t  the receivers of marine data 
may have to  be asked t o  accept a disclaimer of responsibi l i ty  on the pa r t  of 
t he  da ta  owner OT originator.  

The discussion then turned to  the d is t inc t ion  between a navigational char t  and 
a morphological map. The Group f e l t  t h a t  i t  was important t ha t  the d is t inc t ion  
between the two types of map i s  maintained. In f a c t  the Group were very much 
against  any interference w i t h  the navigatjonal cha r t ,  as  i t  was f e l t  t ha t  i t  
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CHAPTER 11 

GEMRAL DISCUSSIOH 

Dr D Evans (IE) - I t h i n k  i t  was the second Group who discussed the possibil- 
i t y  of d i g l t l s i n g  geological interpretations, I t h i n k  Uiat is a very dangerous 
t h i n g  t o  do under any circumstances. O f g i t i s i n g  geological data poses many 
problems and I am not sure that  d i g i t i s i n g  interpretations is particularly 
worthwhile. In similar context we have heard once or twice of the digitisa- 
t i o n  of bathymetric contours. I t  m s t  be remembered t h a t  a contour i s  an 
interpretation and i t  i s  very different fran point source data. 

Adam Kerr (Canadian Hydrographic Service) - I f  you agree w i t h  the concept that  
you shoul d n ' t  necessarily produce elaborate coloured maps; tha t  you shoul d 
provide information t o  your custmers, whoever they may be, i n  the fonn of a 
quick map derived from digital data and covering a specific purpose. However, 
i t  seem pointless i f  you j u s t  give quick maps of the sample points and there 
has been a large amount of geological interpretation, say from shallow seismic 
d a t a  between the points, and potential users are informed that the interpreta- 
tions would not be available whereas i t  i s  available on the printed coloured 
map. The fact  t h a t  you draw sedimentary boundaries on the map is the result 
of sampling and then interpretation. In  order to he able t o  reproduce some of 
the features of  that  map i n  a d i g i t a l  form and then produce the quick map the 
in-digital interpretations are necessary. I t h i n k  t h a t  the production of the 
GEK0 series would be a similar situation - you have data from al1 over the 
world t h a t  has been collected by various means and over mny years and you 
have a number of wel1 qualified geophysicists who have carried o u t  an inter- 
pretation. The result  h e n  the digitising is complete wil1 be that  you can 
really recall maps and p u t  them o u t  i n  a graphical fom. I t h i n k  I have t o  
agree w i t h  you t h a t  there i s  some danger i n  digitising an interpretation d e n  
you do n o t  know who has carried o u t  the interpretation b u t ,  on the other hand, 
the interpretation was the result of someones wrk and they saw f i t  to produce 
i t  on a map. Therefore they are prepared t 0  publicise i t ,  so why shouldn't t t  
be publicised i n  a d i g i t a l  fom and then produce a quick map. 

Dr 0 Evans ( I S )  - I agree, b u t  I know frm ~y own experience of geological 
interpretation, I wil 1 rareiy make the Same interpretation twice. particuiariy 
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I M A R I N E  C A R T O O R A P H V  C O M M l S ü I O N  

1 2 n d  S e m l n a r  on M o l h o d n  o f  D l s p l a y  o f  Ocean  S u r v e y  D a t a  

' I  
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I 

ABSTRACT 

- CAILIARD - 

Ten y e a r s  u se  of computers  a t  t h e  S . H . O . N .  have l e d  t o  t h e  d e s i g n  of a new 

g e n e r a t i o n  of n o d u l a r  equipment ,  which are  t o g e t h e r  e v o l u t i v e  and 

f l e x i b i e .  During t h e  s u r v e y  iCself ,  rea l  time f u l l y  microprogrammed, 

d a t a  a c q u i s i t i o n  s y s t e n s  (iiYDRAC) p rov ide  t h e  hydrographe r  w i t h  e f f i c i e n t  

neans of computat ion and of c o n t r o l .  Various d g o r i t h m s  have been 

inplemented to s o l v e  t h e  numerous problems which t h e  hydrographer  

e n c o u n t e r s ,  such  as p o s i t i o n  f i l t e r i n g ,  soundings select ion,  d i g i t a l  

t e r r a i n  modellinp,,  and 6 0  on. There is s t i l l  one d i f f i c u l t y  w i t h  r eaa rd  

t o  heave compensation on l aunches ,  which impedes t h e  f u l l  autornation of 

some su rveys .  

I 
I 
I 
I 
I 
I 
.I 
I 

Xoreover,  t hanks  to pos t -p rocess ing  equipment 'HYTRAI'  , t h e  hydrographer  

i n  cha rge  is autonomous t o  p rocess  s u r v e y  d a t a .  

ï h e  load of t h e  d a t a  f low i n t o  t l ie EPSllON h a s  l e d  on t h e  one hand t o  

i n s t a 1 1  a power fu l l  m a i n  frame computer ,  and o n . t h e  o t h e r  hand t o  deve lop  

i n t e r a c t i v e  u n i t s  f o r  c a r t o g r a p h i c  work. These d a t a  p rocess ing  t o o l s  a r e  

supplemented w i t h  a NATRA s t e r e o  p l o t t e r  and a s a t e l l i t e  da ta  p rocess ing  

unit. 1 
I 
I 
I 
I 
'I 
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M I ñ I N C  C A ñ T O û ñ A P ~ Y  C O Y M I I I I O W  

2nd  S a m l n i r  on M a t h o d i  o f  D l i p l i y  o f  Oeaan S u r v a y  Da im 

ABSTRACT 

- COFFINET - 

.. :I 
This  document desc r ibes  the a c t u a l  and planned developnents  of aucomated 

procedures i n  t h e  f i e l d  of Cartography a t  the  Service Hydrographique e t  

Oceanographique de l a  :larine (SHON). 

I I 
I 
I 
I 
I 
I 

11 
‘ I  

Automated graphic  procedures began about ten years ago w i t h  t h e  r i s e  of 
t r ied  t o o l s  which allowed improvements i n  production. Neanwhile, manual 

techniques were more and more faced w i t h  t h e  growch, v a r i e t y  and swi f tnes s  

of numeric processing techniques and with t h e  abundance of modern numeric 

da t a .  This  evo lu t ion  involved f i rsc  t h e  c r e a t i o n  and management of 

numeric b a s i s  f i l es  i n  order  t o  s a t i s f y  the  users needs. In a p a r a l l e l  

some s t u d i e s  of car tographic  a p p l i c a t i o n s  were c a r r i e d  on. Recent 

investments  concre t ized  by t h e  a c q u i s i t i o n  of an advanced p l o t t e r  syfitem 

and t h e  cen t r a1  computer replacement a l low new developments d i r e c t l y  

baced on c h a r t  conception and e l a b o r a t i o n  using  computer a s s i s t e d  

techniques.  These l a s t  a p p l i c a t i o n s  j o i n  wi th  a genera l  o rganisa t fon  

middle dated i n  car tography e s t a b l i s h e d  t o  inc rease  production. 

The a c t u a l  results confirm t h e  advantages of t h i s  mutation and t h e  ‘ I  adap ta t ion  of the  personnel. 
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I N T E R N A T I O N A L  C A R T O O R A P H I C  A 8 ü O C I A T I O W  

M A R I N E  C A R T O O R A P H V  C O M M I ü J I O N  

2nd Semlnar  on M e l h o d r  01 D l 8 p l l r  o f  OCeIJn S u r v e y  Data 

ABSTRACT 

JURA KORHONEN 

One method for  combined sounding s e l e c t i o n  and contouring i s  'introduced. 

With Chis metliod i C  i s  poss ib le  to  do both sounding s e l e c t i o n  and contour- 

ing autonatical ly  so that  the r e s u l t s  w i l 1  f i t  together. 

Some preliminary test r e s u l t s  are presented. Also future developments 

and other p o s s i h i l i t i e s  t o  use the system are discussed.  
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2 n d  C.mlnar on U a t h o d s  o f  D l i p l i y  O f  0co.n S u r v e y  D i t i  

ABSTRACT 

DYNAEIIC PRESENTATION OF 3-DIPIENSIONAL DICITAL TERRAIN NODELS ............................................................ 
ITS APPLICATION AND FIANACEEIENT IN M R I N E  SURVEYINC 

A t  p r e s e n t ,  because of t h e  magnitude of mar ine  d a t a  c o l l e c t e d ,  t h e  l a c k  
of s u i t a b l e  hardware and the c o s t ,  t h e r e  is a c o n s i d e r a b l e  d e l a y  brtween 
d a t a  c o l l e c t i o n  and d a t a  p r e s e n t a t i o n .  Civen tha t  i n  most cases immediate 

' t u r n  around is n o t  r e q u i r e d  ( b u t  n o n e t h e l e s s  d e s i r a b l e ) ,  i t  is s t i l l  not 
common p l a c e  t o  f i n d  t h e  t r a d i t i o n a l  c h a r t  o r  map be ing  r ep laced  by a 
' d i g i t a l  look a l i k e ' .  

C u r r e n t l y  a t  t h e  U n i v e r s l t y  of  Xelbourne,  Department of Surveying r e s e a r c h  
is be ing  undertaken i n t o  r e a l  t i i n r  p r e s e n t a t i o n  of hydrograph ic  inform- 
a t i o n .  The aim of t h e  p r o j e c t s  is t o  p r o v i d e  a s y s t e n  t h a t  w i l l  c o l l e c t  
raw d a t a  ( d e p t h ,  p o s t t i t i o n ,  t ime, t i d e ,  e tc . ) ,  have i t  processcd and 
p resen ted  on the b r i d g e  of t h e  d r e d g e r  In  r e a l  time ' ( a  matter of 
seconds) .  

I n  p a r a l l e l ,  t h r e e  d i s c r e e t  a r e a s  n r e  unde r  i n v e s t i g a t i o n : -  

DICITAL TERRAIN i.X)DELS - S i n c e  1978 t r i a n g u l a r  i n t e g r a t e d  networks (TIK'S) 
have been devcloped a n d  a s u i t e  of programs is nou i n  f u l l  commercial 
use.  There is s t i l l  need f o r  f u r t h e r  development and t h e i r  a p p l i c a t i o n s  
t o  marine su rvey ing  i s  a good example. 

THREE DI:ENSIONAL GRAPHICS - It is f a i r  t o  s a y  t h a t  t r u r  dynamic g r a p h i c s  
i s  o n l y  t h e  t o o 1  of t h e  r i c h  a n d f o r  tlie v i d e o  o p e r a t o r .  U n f o r t u n a t e l y ,  
t h e  many packages a v a i l a b l e  today t h a t  w i l l  produce good wire frame t o  
s o l i d  model,  t -hree d imens iona l  g r a p h i c s  f a 1 1  wel1 s h o r t  of a t r u e  dynamic 
system. EIOVIE.BYU and INTERCRAPH are be ing  adap ted  t o  and i n v e s t i g a t e d  
as t o o l s  t o  produce dynamic g r a p h i c s .  

DATA TRANSEIISSION - A s p e c i a l  prohlem c o n f r o n t i n g  any  proposed sysem w i l 1  
have t o  be a s t u d y  of t h e  methods t o  r a p i d l y  t r a n s m i t  p i c t u r e s  and d a t a .  
On t h e  one hand t e l e v i s i o n  type  d a t a  may be p r e f e r r e d  t o  s e r i a i  h i t  
t r a n s m i s s i o n ,  wh i l e  (in t h e  o t h e r ,  onboard p r o c e s s i n g  as s g a í n s t  land 
baaed may be s e e n  a s  d e c r e a s i n g  upda te  time. The department  h a s  j u s t  
been awarded funds  nnd is i n v e s t i g a t i n g  h i g h  speed microwave d a t a  
communication l i n k s .  

Al1 t h r e e  of  t h e  ahove a re  undergoing massive worldwide. changes and 
advancementa. I t  s h o u l d  no t  he  . cons ide red  i m p o s s i b l e ,  w i t h i n  t h c ,  near 
f u t t i r e  t o  c o l l e c t  Iiydrograpliic i n f o r m a t i o n ,  p roces8  i t  int0  a DTM and 
p r e s e n t  t h e  r e s u l t  in t h e  form of a d y n a m i c  t h r e e  d imens iona l  g r a p h i c a l  
d i s p l a y .  

* Department of Surveying.  l i n i v e r s i t y  of i4elhoiirne, A i i s t r a l i a .  

.. 
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MARINE C A n T o o n A P n r  C O M M I S S I O M  

2 n d  S a m l n a r  on M a l h o d i  o f  D l e p l a y  o f  O c a a n  S u r v e y  D a t a  

ABSTRACT 

A J WRIGIIT 

P a p e r  n a v i g a t i o n a l  c l i a r t s  have nany advan tages  which i n c l u d e  a s t a b l e  

pape r  b a s e ,  h i g h  d imens iona l  a c c u r a c y  and t h e  a b i l i t y  t o  be updated by 

t h e  u s e r .  E q u a l l y  wel1 known d i s a d v a n t a g e s  i n c l u d e  t h e  c o s t  and e f f o r t  

needed t o  keep c h a r t s  up t o  d a t e  th roughou t  t h e  s y s t e n ,  t h e  time and 

money needed t o  create a new e d i t i o n  and t h e  small, bu t  a p p r e c i a b l e ,  

number of c h a r t s  u n a v a i l a b l e  a t  any o n e  time. I n f o r m a t i o n  i n p u t s  i n t o  

c h a r t  making e s t a h l i s h m e n t s  are i n c r e a s i n g  and f i i r t h e r  p r e s s u r c s  are 
being c r e a t e d  hy  m e t r i c a t i o n ,  t h e  new I A L A  huoyage system and t r a f f i c  

r o u t i n g  schcmes. I t  is t h u s  t i m e l y  t o  c o n s i d e r  whether  any p o s s i b l e  al-  
t e r n a t i v e s  e x i s t  t o  t h e  paper  cliarts.whicIi would have a b e t t e r  performance 

o v e r a l l .  

h r e s e a r c h  p r o j e c t  in tlie Narine T r a n s p o r t  C e n t r e  of t h e  Universi . ty of  

L ive rpoo l  is i n v e s t i g a t i n g  such  a p o s s i b l e  a l t e r n a t i v e .  The aim is t o  
d i s c o v e r  whetlier a combina t ion  of a mainframe computer t o  p r o c e s s  t h e  

d a t a  and a in i c ro f i lm  system t o  Iiandle t h e  i n f o r m a t i o n  d i s t r i b u t i o n ,  

d i s p l a y  aiid u p d a t i n g  C'RII perform h e t t e r  tlian t h e  pape r  n a v i g a t i o n a l  clinrt  

syscem. Tliere .would be no pape r  s t a g e  i n  t h e  c h a r t  making establ is l imei i t .  

P o t e n t i a l l y  such a system wotiid e x p l o i t  tlie s t r o n g e s t  c h a r a c t e r i s t t c s  of 

computers and of  mic ro f i lm .  A fundamental  p o i n t  is t h a t  t h e  now system 

would have t o  s u p p l y  nnvi}:ationiil d n t n  t o  a l 1  the  c u r r e i i t  cliart users niid 

n o t  jusC t h c  top f cw liimdred n h i p s  of cnch t y p e  who niay be expected to  

b o n e f i t  from oiihoiird mic ro -c l cc t  r o n k  t echn iq i i r s  l o r  n e v i g a t i o n  infoniia- 

t ion prcsentet ion .  

crmt . . 
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Xany a s p e c t s  need t o  he conc íde red  i n  the d e s i g n  and nssessment o€ t h e  

new system inc l i i d ing  t e c h n o l o g i c a l ,  o p e r a t i o n a l  and economic f a c t o r s .  

However, t o  c o n s i d e r  s imply  t l ie replacement  of pape r  b y  m i c r o f i l m  is 

u n l i k e l y  t o  create t h e  b e s t  new sys t em because t h e  two mediums a re  no t  

d i r e c t  a l t e r n a t i v e s .  :lovlng t o  m i c r o f i l m ,  where u p d a t i n g  is norma l ly  hy 

f r e q u e n t  complete replacement  and where l a r g e  q u a n t i t i e s  of d a t a  con ba 

q u i c k l y ,  cheap ly  and compact ly  moved around the  w o r l d ,  opens u p  pos- 

s i b i l i t i e s  which must  be exp lo red  t o  o f f s e t  whatever  d i s a d v a n t a g e s  

accompany t h e  new system. 

Such a n  a l t e r n a t i v e  idea is 'banded c o n t o u r  c h a r t s '  where eacli mic ro f i lm  

c h a r t  is des igned  t o  serve s h i p s  w i t h i n  a smal1 range  of draugl i ts  by 

r e p r e s e n t i n g  dept l is  around t h o s e  d r a u g h t s  a s  a l í m i t e d  band of c o n t o u r s .  

O the r  d e p t h s  are shown as s p o t  d e p t h s  in t h e  u s u a l  way. > l u l t í p l e  c h a r t s  

of each area a r e  i n p r a c t í c a b l e  on pape r  bu t  computer d r i v e n  laser p l o t t e r s  

working d í r e c t l y  o n t o  m i c r o f i l m  should be a b l e  t o  hand le  t h i s  t a s k .  The 

n a v l g a t i o n a l  a i d .  Again,  t o  judge t h i s  new approach  p u r e l y  on c u r r e n t  

n a v i g a c i o n a l  p r a c t i c e s  i s  p o t e n t i a l l y  t o  miss t h e  b e s t  s o l u t i o n .  The 

move towards n a v i g a t i o n  by a b s o l u t e  p o s i t i o n  r a t h e r  tlian hy r e l a t i v e  

p o s i t i o n  needs t o  be t a k e n  i n t o  account .  "he f u t u r e  s t a tus  of t h e  c h a r t ,  

when many s h í p s  may use m i c r o - e l e c t r o n i c  s o u r c e s  as t h e  n o n a l ,  pr imary,  

n a v i g a t i o n a r  d a t a  s o u r c e ,  ulso may be r e l e v a n t .  

The r e s e a r c h  p r o j e c t  w i l 1  t h u s  be í n v e s t l g a t i n g  metliods of p r e s e n t a t i o n  

of s u r v e y  d a t o  as  a major  par t  of t h e  d e s i g n  and assessment of t l ie new 

s y s  tem. 
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I N T E R M A T I O M A L  C A R T O Q R A P H I C  A O B O C I A T I O N  

Y A R I M E  C I R T O O R A P H V  C O U Y I B O I O M  

2nd Somlnnr o n  Mothodo o f  D l o p l a y  o1 Oconn Sui* *Y D.1. 

ABSTRACT 

R . H . V .  L I N T O N  

This paper i s  based on s p e c i f i c  r e sea rch  which was undertaken i n t o  

t h e  problems t h a t  e x i s t  i n  t h e  use of o p t i c a l  and d i g i t a l  s i d e  scan sonar. 

These problems i n v e s t i g a t e d  have been:- 

I) Regi s t r a t ion  - due to  t h e  need t o  e l i n i n a t e  both along t r a c k  and 

range d i s t o r t i o n s ,  i t  has not  always been f e a s i b l e  t o  ob ta in  more than a 

rough and ready r e g i s t r a t i o n  of the  o p t i c a l  inagery  wi th  t h e  bathymetry 

of t h e  same area.  

2 )  I losaicin5 - During t h e  mosaicing*.of o p t i c a l  inagery a dec i s ion  

has t o  be made a s  t o  which p a r t s  of overlapping images a r e  t o  be used and 

which a r e  t o  be d iscarded .  Decis ions can he d i f f i c u l t  i f  both images 

show l n t e r e s t i n g  f e a t u r e s .  

3) Output - I n  t h e  pas t  when using d i g i t a l  imagery, u s e r s  were forced 

i n t o  us ing  only one image a t  a t i m e  and then using hard copy outputs  t o  
form t h e  nosaic .  

The paper d l scusses  in d e t a i l  t h e  s t e p s  taken to  achieve the  mosafcing 

of t h e  side scan sonar  d a t a ,  t h e  c r c a t i o n  of griddcd bathymetry and t h e  

r e g i s t r a t i o n  of the side scan sonar  d a t a ,  bathymetry contours  and the 
gridded batliymetry da ta .  



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

l ü + t ñ ü A l l O Y A L  C A I T O O I A C H I C  A 8 S O C I A T I O Y  

Y A I I W C  C A I T ~ ~ R A ~ ~ V  C O M Y I 8 S I O ü  

2nd Sbmlnar on Ybthoda o1 O l i p l a y  o f  Oce8n  S u r v e y  D a î a  

ABSTRACT 

R Powell  * and J Graff * 

I n  r e c e n t  y e a r s  t h e r e  h a s  been a s t e a d y  i n c r e a s e  i n  t h e  standdird of 

i n f o r m a t i o n  r e q u i r e d  by t h e  o f f s h o r e  e n g i n e e r i n g  i n d u s t r y  r e g a r d i n g  t h e  

behav iour  of currents i n  t h e  Xorth Sea and A t l a n t i c .  These r equ i r emen t s  

have r e s u l t e d  i n  t h e  need f o r  commercial o r g a n i s a t i o n s  involved i n  oceano- 

g r a p h i c  s u r v e y s  t o  make e x t e n s i v e  use  od advansed d a t a  a n a l y s i s  t e c h n i q u e s  

t o  r e s o l v e  t h e  complex behaviour  of c u r r e n t s  i n  a p r e c i s e  way. T h i s  has  

c r e a t e d  t h e  c h a l l e n g e  a s  t o  Iiow b e s t  can  t h e s e  r e s u l t s  be t r a n s l a t e d  i n t o  

i n f o r m a t i o n  t h a t  is d i r e c t l y  meaningful  t o  d e s i g n  e n g i n e e r i n g  and  a l s o  

a c c e p t a b l e  t o  ocean s c i e n t i s t s .  WIPIPûL who s p e c i a l i s e  i n  oceanographic  

s u r v e y s  f o r  t h e  o f f s h o r e  e n g i n e e r i n g  i n d u s t r y  have made s i g n i f i c a n t  

p r o g r e s s  i n  deve lop ing  new ne thods  f o r  the d i s p l a y  of oceanographic  

i n f o r m a t i o n .  T h i s  pape r  p r e s e n t s  some of t h e  d a t a  r e p r e s e n t a t i o n s  used 

f o r  t h e  d i s p l a y  of i n f o r m a t i o n  o b t a i n e d  from c u r r e n t  measurement su rveys .  

The d i s p l a y s  liave been hased on t h e  p o s t  p r o c e s s i n g  of ana lysed  d a t a  and 

are des igned  t o  i l l u s t r a t e  f e a t u r e s  and i n f o r m a t i o n  which c l e a r l y  d e s c r i b e  

t h e  p o t e n t i a l l y  complex belinviour of c u r r e n t s .  The r e s u l t s  p re sen ted  

h e r e  are of s p e c i a l  in te res t  i n  t h a t  t h e  s t a n d a r d  d i s p l a y  metliods now 

used a t  WI>IPOL have b r e n  a p p l i e d  t o  i l l u s t r a t e  t h e  beliaviour of abnormal 

c u r r e n t  e v e n t s  r e c e n t l y  measured i n  t h e  c e n t r a l  North Sea. 
/' 

* IdI>IPOL Limitcd,  Itnrfireiivos Road, Swindon. SN2 5AZ.  England. 
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2nd S o m l n i r  on Yothods o1 D I m p l i y  o f  O o o i n  S u r v o y  D a t e  

ABSTRACT 

IJ. C .A. RUSSELL-CARCILL 

Side Scan Sonar is a powerful q u a l i t a t i v e  a i d  t o  d e t e m i n e  seabed 

morphology, but in order  t o  ob ta in  q u a n t i t a t i v e  information on t h e  seabed 

t e r r a i n ,  i t  is e s s e n t i a l  t o  have hydrographic echo sounding data.  Some 

methods of processing and dep ic t ing  s i d e  scan sonar imagery on a g raph ica l  

record,  CRT screen,  map o r  cha r t  face  a r e  reviewed along with techniques 

t h a t  can a l s o  incorpora te  t h e  d i s p l a y  of o t h e r  remotely-sensed d a t a ,  in 

p a r t i c u l a r  bathymetry. The success  of t h e  methods used t o  portray s i d e  

scan d a t a  depends on how wel1 i t  is ab le  to  conceptual ise  processcs and 

desc r ibe  f e a t u r e s  of inportance t o  t h e  end user .  This paper d iscusses  

t h e  merits t h a t  can be accomplished by t h e  use of a nicrocomputer CAD 

(computer a ided draiighting) system in disp lay ing  Side Scan Sonar imagery 

t o  complement a bathymetric survey. 

% 

. 
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PRELIMINARY DRAFT 

User's requirements and developments i n  t h e  d i sp lay  o f  t h e  sea- f loor  

topography ( i n c l u d i n g  bathymetr ic  data and n a u t i c a l  c h a r t s ) .  

Group membera : 

J.M. August in 

G. Benwel l  

G. Bessero 

E. C a i l l i a u  

A. Fe r re ro  

P. G o f f i n e t  

J .  Korhonen 

A. Wr ight  

- IFREMER/CB - France 

- Computer C c i e n t i s t  

- U n i v e r s i t y  o f  Melbourne 

- Marine surveyor 

- CHOM/EPCHOM - France 

- Hydrographer ( coö rd ina to r )  

- CHOM - France 

- Hydrographer and Cartographer 

- BH1 - Nonaco 

- Cartographer 

- CHOM/EPCHOM - France 

- Cartographer 

- Hydrographic Department - F in land  

- Cartographer 

- U n i v e r s i t y  o f  L i ve rpoo l  

- Researcher 

- A u s t r a l i a  

- Un i ted  Kingdom 

The group agreed t o  t r y  t o  answer th ree  bas ic  quest ions : 

1). Who are  t h e  users and what are t h e i r  requirements (o r  what do we 

fee1 they are)? 

2).  What k i n d  o f  da ta  i s  a v a i l a b l e  and what are the  e x i s t i n g  methods 

o f  d i sp lay?  

3 ) .  Do they meet t h e  requirements and i f  no t  what ac t i ons  should be 

undertaken? 

The users can be d i v i d e d  amongst t h e  f o l l o w i n g  a c t i v i t i e s  : 

Nav iqa t ion  : i t  i s  msin ly  concerned w i t h  t h e  s a f e t y  o f  ships,  subrnsrines, 

RCV'sor towed devices. The mariner wants t o  know t h e  l i m i t  between 

sa fe  snddangerous areas. This l i m i t  depends on the  draught o f  the 

s h i p  or  on t h e  depth o f  the  veh ic le .  I t  r e f e r s  t o  Same "bottorn" whose 
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proper d e f i n i t i o n  inc ludes  a n o t i o n  o f  dens i ty .  Come desc r ip t i on  o f  the  

bathymetry 'may a l so  be u s e f u l  as a nav iga t i on  a id .  

S c i e n t i f i c  research : what i s  needed here i s  the " r e a l "  geometry o f  the  

sea f l o o r .  The p rec i se  knowledge o f  the  shape o f  bottom c t ruc tures ,  

which i s  ha rd l y  re levan t  t o  mariners,  i s  impor tant  f o r  s c i e n t i s t s .  

Exp lo ra t i on  and e x p l o i t a t i o n  o f  ocean resources : t h e  users are  a l so  

concerned with the  r e a l  geometry o f  t h e  sea f l o o r .  The requirements i n  

p r e c i s i o n  and scale vary w i t h  the  zone (coas ta l  areas, deep ocean) and 

the resource ( l i v i n g  resources o r  m i n e r a l  ones). 

M i l i t a r y  a c t i v i t i e s  : the  needs are  s i m i l a r  t o  the  mariners but  they 

cover g rea ter  depths. The knowledge o f  parameters r e l a t e d  t o  acoust ic  

propagat ion i s  a l so  necessary. 

Recres t iona l  a c t i v i t i e s  : again the  requirements a re  s i m i l a r  t o  t h e  

mar iners ' ,  b u t  more importance should be g iven t o  t h e  geometr ical  des- 

c r i p t i o n  o f  s t r u c t u r e s  t h a t  cover and uncover, which may be used f o r  

v i s u a l  nav iga t ion .  

Besides these categor ies,  the  group a l so  mentioned t h e  spec ia l  requirements 

f o r  producers who exchange data : they want t o  be ab le  t o  v a l i d a t e  t h e  data,  

accord ing t o  t h e i r  own standards. 

Data types were i d e n t i f i e d  as fo l l ows  : 

- d i r e c t  rneasurements such as l e a d  l i n e  dephts and bottom dens i ty  p r o f i l e s .  

- echo sounders p r o f i l e s  (analog or d i g i t s l  : wide beam or narrow beam : 
s i n g l e  beam or m u l t i  beams): t h e  measurement i s  d i r e c t  nor p inpo in t .  The 

va lue o f  aux i l ia ry ,parameters  (speed o f  sound ; sensor a t t i t u d e ,  -... ) must 

be known t o  de r i ve  depth. 

- sidescan sonar records : they mainly p rov ide  a q u a l i t a t i v e  d e s c r i p t i o n  o f  

the  topography. They,can a l s o  be used t o  i n d i c a t e  t h e  posik ionc-of , .depth 

anomalies and de r i ve  est imate o f  t h e i r  h e i g t h  and s ize .  

- sectorscan sonar da ta  : i t  c o n s i s t s  o f  p o s i t i o n s  o f  t a r g e t s  t h a t  can 

p o s s i b l y  be r e l a t e d  t o  depth anomalies. 

- sweep data : i t  prov ides  a minimum depth o f  t h e  swept area. 

- v i s u a l  observat ions : used for  d e t a i l e d  d e s c r i p t i o n  o f  a smal1 area. 

They are taken w i t h  d ivers ,  RCV's, submarines. 

- remote sensing data : depth i n fo rma t ions  a r e  d i v i d e d  -a l though no t  y e t  

r a i t i n e l y -  from a e r i a l  photography, s a t e l l i t e  pass ive scanners or radars,  

a i rbo rne  l a s e r  sounders.. 

O f  course a l 1  data must be l i n k e d  with re levan t  p o s i t i o n  f i xes .  



- 3 -  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Ib thods  o f  d i sp lay  o f  t h e  sea- f loor  topography der ived  from t h e  above 

data were l i s t e d  as follovrs : 

- 1D g raph ica l  d i s p l a y  : depth p r o f i l e s  

- 2D g raph ica l  d i s p l a y  : n a u t i c a l  char ts ,  themat ic maps. 

The parameter which i s  shown i s  u s u a l l y  depth and sometimes slope. They 

can be shown through spot values, minimum or  aversged values, contour 

l i nes ,  bands ( i n  grey tones or  co lours ) ,  shading, spec ia l  aymbols or  
any combination. 

- 2D stereoscopic rnodels 

- 2D perspec t ive  drawings 

- 3D p h y s i c s l  models 

- computer products : they a r e  der ived  from d i g i t a l  f i l e s  which can be made 

o f  po int -va lues,  contours desc r ip t i on ,  or  parameters o f  a numer ica l  

model. The d i s p l a y s  on CAT o r  videoscreens are  s o f a r  s i r n i l a r  t o  c l a s s i -  

c a l  paper d i sp lays  with maybe less r e s o l u t i o n  b u t  they a l l o w - f o r  dyna- 

mic presentat ion.  D isp lays  which no longer  a re  sirnple i m i t a t i o n s  o f  

paper products  remain t o  he invented. 

The f e e l i n g  o f  the group was t h a t  none o f  these products  r e a l l y  meet t h e  

users requirements. The c l a s s i c a l  ones such as n a u t i c a l  cha r t s  do no t  

because they are too  genera l i zed  and t r y  t o  meet too  many c o n f l i c t i n g  

requirementc. Computer products  do not  because they have no t  ye t  been around 

f o r  long  enough and t h e  hardware necessary t o  make them r e a l l y  u s e f u l  (such 

as t ransmiss ion l i n k s  between producers and users) a r e  no t  y e t  c u r r e n t l y  

ava i l ab le .  

The e f f o r t s  needed t o  improve t h i s  s i t u a t i o n  should e s s e n t i a l l y  he d i r e c t e d  

towards h r i n g i n g  together  users and "char t "  makers. This i s  a l 1  t h e  more 

impor tant  f o r  computer techniques can prov ide  d i sp lays  t a i l o r e d  t o  each 

i n d i v i d u a l  users'whim and the re fo re  requ i re  proper guidance from the  pro- 

ducer so t h a t  the  v a l i d i t y  o f  t h e  d i s p l a y  i s  n o t  ignored. The group thought 

t h a t  no g rea t  e f f o r t  should be devoted t o  d i g i t i z i n g  non d i g i t a l  data as 

new survey techniques w i l 1  probably  r a p i d l y  overtake i t .  

As a conclusion, t h e  group recommends t h a t  appropr ia te  ac t i ons  be taken 

t o  i n i t i a t e  d iscuss ions between users and producers on the methods o f  

d i sp lay  i n  sea- f loor  topography. 
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V e r s l a g  l e z i n g e n  e n  excursies 
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Cession (woensdaq) ' 

M. G a i l l i a u  (IFREMER, P a r i j s )  

De b i j d r a g e  van spreker  bestond u i t  een i n l e i d i n g  op h e t  seminar. 

B r e s t  i s  door de Gau l le  een centrum van hydrogra f ische a c t i v i t e i t e n  geworden 

door het C.O.B., E.P.C.H.O.M. en de U n i v e r s i t e i t  van Bretagne waar een op- 

l e i d i n g  "Hydrograp.hic Ccienses" bestaat .  

Z i jns  i n z i e n s  zouden p r e s e n t a t i e s  van hydrogra f ische gegevens de 

volgende eigenschappen moeten hebben: 

- standaard; 

- s impe l  zowel i n  k a a r t  a l s  i n  bv. video-beelden. 

M.b.t. s t a n d a r i s e r i n g  i s  nog een lange weg t e  gaan bv. he t  ge- 

b r u i k  van a l  dan n ie t -dec ima le  graden en minuten vormt a l  een 

probleem. 

L. Loubersac (C.O.B., B res t )  

Vanu i t  z i j n  f u n c t i e  i n  de poot  " c o a s t a l  management" werd een b e l  

s c h r i j v i n g  gegeven van h e t  onderzoek d a t  i s  u i tgevoerd  naar de geschik- 

h e i d  van in te rge t i j degeb ieden  i n  de t r o p i s c h e  gebieden voor de c u l t u u r  

van garnalen. 
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Oe produc t ie  van garnalen i s  de l a a t s t e  j a r e n  constant gebleven, t e r -  

daarentegen de vraag i s  toegenomen. I n  de t rop i sche  gebieden z i j n  i n  

i n te rge t i j degeb ied  g ro te  mogeli jkheden. 

Aan de hand van gegevens verkregen met "Landsat" z i j n  onbegroeide 

sden geselecteerd door gebruikmaking van de "Vegetation-index" en de 

llBrightness-index", E r  z i j n  k leurman ipu la t ies  en d i g i t a l i s e r i n g  van gegevens 

toegepast. Daarnaast z i j n  andere fac to ren  meegenomen zoals:  transportmoge- 

l i j kheden ,  ch lo r idegeha l ten ,  temperatuur, kans op overstromingen, moge l i j k -  

h e i d  van o e s t e r t e e l t  e.d. 

Problemat isch b i j  de sa te l l ie t -gegevens i s  he t  f e i t  dat  opnamen b i j  

L.W. nod ig  z i j n .  Vee la l  z i j n  ook nog t e r  p laa tse  ingewonnen gegevens noodza- 

k e l i j k ,  t e r w i j l  ook nog aanvul lende i n f o r m a t i e  m.b.v. v l i e g t u i g e n  ingewonnen 

moet worden. 

J.C. G a i l l a r d  (EPCHOM, BRECT) 

Oe C.H.O.M. i s  b e l a s t  met h e t  inwinnen en,presenteren van hydrogra- 

f i s c h e  en oceanografische gegevens. Enerz i j ds  b e t r e f t  d i t  bodem- en naut ische 

kaarten, anderz i jds  b e t r e f t  h e t  gegevens over zwaartekracht, zoutgehal te,  

temperatuur, stroomsnelheden e.d. 

I n  10 j a a r  t i j d  heef t  automat isere ing een b e l a n g r i j k e  p l a a t s  -verkregen. Gege- 

vens worden verkregen met vaar- en v l i e g t u i g e n  en s inds  k o r t  met s a t e l l i e t e n .  

Wat b e t r e f t  bodemtopografie bestaan er werkwi jzen welke schaduw- 

perspect ie fbeelden geven, l i j n b e e l d e n  [ I ,  2, 3 ( s c h i j n - )  dimensies], d iepte-  

l i j n -  en c i j f e r k a a r t e n  (versch. .k leuren)  welke a l l e  automat isch getekend 

kunnen worden. Voor de gehele "paper" zie b i j l a g e  11. 
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P. G o f f i n e t  (E.P.S.H.O.M., BREST) 

Ten behoeve van he t  vervaardigen van kaar ten  i s  een b i b l i o t h e e k  van 

standaardsymbolen (wrakken, boeien, c i j f e r s ,  l e t t e r s )  samengesteld. .Via een 

d i g i t i z e - t a f e l ,  een "key-board" en computerapparatuur kunnen m.b.v. de nodige 

software de symbolen worden gep lo t  op f i l m  ( i n  één keer )  m.b.v. een kathode- 

s t r a a l b u i s ,  welke 1024 x 1024 punten geef t .  Dezel fde p l o t t e r  h e e f t  daarnaast 

een va r iabe le  l i c h t s t r a a l  voor het  werken op f i lms.  De "paper" i a  bi jgevoegd 

a l s  b i j l a g e  12. 

J. Korhonen (Hydrogra f ie  Department, H e l s i n k i )  

Spreker g e e f t  een b e s c h r i j v i n g  van gebru ik te  lod ingswi jzen  b.v. 5 
schepen i n  één l i j n  en een sch ip  met armen waarb i j  z i c h  - + 15 echoloden i n  

één l i j n  bevinden. 

De gebru ik te  apparatuur voor h e t  verwerken omvat: 

- HP 3000/68 

- Tek t ron i x  

- Calcomp 960 p l o t t e r  

~. - Calcomp 9480 d i g i t i z e r  

- Kongsberg DC 300/1216 

Het i a  moge l i j k  hiermee zowel d i e p t e c i j f e r s  a l s  d iep te l i j nenkaar ten  t e  

maken. E r  kunnen h i e r b i j  één- en twéédimenaionale s e l e c t i e s  van d iep ten  worden 

toegepast. P resen ta t i e  kan p l a a t s  vinden i n  c i j f e r s  o f  contouren o f  i n  combi- 

na t i es .  E r  z i j n  onvolkomnheden: c o n f l i c t e n  tussen c i j f e r s  en d i e p t e l i j n e n ,  

extremen van b u l t e n  en troggen versch i jnen n i e t  8UtOrttatiSCh, soms z i t t e n  

c i j f e r s  d i c h t  b i j  e l kaa r  e.d. . 
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G. Benwel l  ( U n i v e r c i t y  o f  Melbourne) 

Sinds 1978 i s  men i n  A u s t r a l i ë  bez ig  met de o n t w i k k e l i n g  van een sys- 

teem voor h e t  op t ima l i se ren  van bsggerwerk. Het i s  h i e r b i j  de bedoel ing om 

met een survey-schip verkregen in fo rma t ie  (zonder t i j d v e r l i e s )  aan boord van 

het baggervaar tu ig  gepresenteerd t e  k r i j g e n .  Het i dee  h i e r v o o r  werd opgedaan 

van nederlandse bagger f i rma'a.  

Het systeem h e e f t  g lobaa l  de volgende opbouw: 

I input 1 

-1 
verificstlon 

I management I 
~. 

dredging instruction 

contours 

I planning I I progreas-rate ] efficiency 
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Het systeem bes taa t  u i t  hardware en sof tware en h e e f t  gedurende 3 j a a r  

o n t w i k k e l i n g a t i j d  5 à 6 man f u l l - t i m e  bez ig  gehouden. De economische reces- 

s i e  v e r t r a a g t  i n v o e r i n g  van h e t  systeem. Helaas was een v ideo - f i lm  n i e t  be- 

schikbaar, daar deze i n  een k o f f e r  za t  welke n i e t  i n  B r e s t  we6 aangekomen. 

A, Wriqht ( U n i v e r s i t y  o f  L i ve rpoo l )  

Naut ische kaar ten  hebben b e l a n g r i j k e  nadelen (over igens naast de voor- 

delen):  de kosten en h e t  "up-date" houden. B i j  kosten horen tevens kosten 

van opslag, verzending enz. 

"Microform" h e e f t  h e t  voordeel  da t  kaar ten  met een normale schaal  (deels) 
vermeden kunnen worden maar h e t  eindproduct i a  nog steeds papier .  

Een m ic ro - f i lm  welke rech ts t reeks  met een l a s e r - p l o t t e r  geproduceerd 

kan worden kan de volgende vorm hebben: 

- mic ro f i che  

- aper ture-card 

- r o l l - f i l m  

De p r i j s  h ie rvan  i s  l a a g  (+ - f 0,50). en de voordelen z i j n  verder: 

- gemak en sne lhe id  van copieren 

- gemak van updat ing (simpelweg vervangen) 

- v e r z e n d t i j d  en r e d u c t i e  volume 

- v e i l i g h e i d  ( d u p l i c a a t  i s  eenvoudig weg t e  bergen) 

Te l ezen  z i j n  de f i l m s  met een leesapparaat (kos ten  - + f 1000,=) o f  e r  

kan op (eventuee l  goedkoop) pap ie r  worden geplot .  I n d i e n  gegevens i n  een 

bestand z i j n  opgeslagen is een s e l e c t i e  van t e  presenteren gegevens moge l i j k .  

! 
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R .  L i n t o n  (N.E.R.C. Cwindon) 

Spreker gee f t  een beeld van de werkwi jze welke werd gevolgd en de mani- 

p u l a t i e s .  welke& sonar -p laa t jes  werden u i tgevoerd  om mozaïeken t e  v e r k r i j g e n  

welke een g r o t e  g e l i j k e n i s  vertonen met d ieptekaar ten.  Het beschreven p r o j e c t  

werd u i tgevoerd  i n  Por tuga l ,  de Nazare Canyon. 

R .  Powel l  (Wimpol L td ,  Swindon) 

Beschreven werden een moge l i j ke  p resen ta t i e  en analyse van gemeten 

stromingen. De metingen vonden p l a a t s  m.b.v. een bodemstat ief  en vanaf vaar- 

t u igen  gebru i k te  instrumenten ( a l l e  propel ler - inst rumenten)  . 
Versch i l lende p resen ta t i es  werden getoond zoals: 

- s c a t t e r - p l o t ;  de g r o o t t e  van de stróomsnelheid a l s  .punt gep lo t  i n  

een windroos; 
- e l l i p s - p l o t ;  i n  een windroos werden 'componenten van de stroomsnelheden 

gep lo t  zoa ls  deze volgden u i t  een harmonische analyse van de gemeten 

stroomsnelheden; 

- t a b e l l e n  met r e l a t i e s  tussen de s t roomr i ch t i ng  en de reststroomsnel-  

heid;  

- h e t  pad van de 10-minuut gemiddelde stroomvektor gep lo t  i n  een stroom- 

roos.  

De geanalyseerde gegevens z i j n  g e b r u i k t  voor he t  besch r i j ven  van gecom- 

p l i c e e r d e  (en g ro te  ! )  gemeten stroomsnelheden i n  de c e n t r a l e  Noordzee en z i j n  

van b i j zonder  belang voor de p la t fo rms .  
i 
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B. Russel-Carqil l (Underwater Surveys Ltd. ,Zuid A f r i ka)  

' I 
I 
I 
I 

Ten behoeve van het verkr i jgen van inz i ch t  i n  de samenstelling en topo- 

g r a f i e  van de bodem i s  een combinatie van sonar- en lodinggegevens een goed 

mi,ddel. Nadeel van sonar z i j n  de vertekeningen zowel i n  lengte (a.g.v. varia- 

t i e  i n  vaarsnelheid) en i n  breedte (zg. "slsnt-range"). 

Spreker geeft een gebruikte methodiek om (o.a. m.b.v. een d i g i t a l i s e e r t a f e l )  

t e  komen t o t  isometrisch betrouwbaarder informatie. 

Als  idee (?) werd nog besproken de mogeli jkheid om de dwars-verstoring 

t e  elimineren m.6.v. een d i ch t  boven het sonarbeeld aanwezige T.V.-camera. 

C.  Edy (C.O.B., Brest) 

B i j  het C.O.B. i s  sinds geruime t i j d  een M u l t i  Beam Echo Sounder i n  

gebruik. D i t  type echolood geeft  gedetai l leerde informat ie over de bodemlig- 

ging i n  de strook waarin gevaren wordt. 

I 
I 
I 
I 
I 

Diverse programma's (gebaseerd op de HP 1000) z i j n  beschikbaar voor het 

verwerken van gegevens i n  dieptel i jnenkaarten, blok-disgrammen en prof ie len.  

Probleem vormt nog de "posit ieve" en de "negatieve" overlap. B i j  een pos i t ie -  

ve overlap z i j n  soms dezelfde "structuren" aanwezig op schijnbaar verschi l -  

lende plaatsen. û i j  een negatieve overlap i s  geen informat ie aanwezig. 

Thans worden beide problemen opgelost. Via een aan een VAX-computer verbonden 

Tektronix-kleurenbeeldscherm worden de d iep te l i jnen  gepresenteerd. Met de 

beelden kan worden gemanipuleerd zodat structuren op elkaar vallen, t e r w i j l  

men bezig i a  met programmatuur om "gaten" t e  vullen. Enige informat ie i s  

gegeven i n  b i j l age  13. 

. 

' I 
I 

I 
I 

Excursies (woensdag 1 

I n  het C.O.B. i s  getoond de werking van het zo ju i s t  beschreven manipu- 

latiessysteem met de diepte l i jnen.  Daarnaast werd uitgebreid ingegaan op sa- 

te l l ie tbee lden en de mogeli jke presentaties en manipulaties vsn de kleurbeelden 

t e r  herkenning en onderscheiding van vegetaties, temperaturen e.d.* Tevens werd 

getoond een video-animatie van de ontwikkel ing van de watertemperatuur i n  het 

Engelse Kanaal gedurende het jaar .  

I 
I 
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U i t g e b r e i d  werd ve rs lag  gedaan vsn de werkwi jze en mogel i jkheden van h e t  

data-centrum. Tevens werden getoond d i ve rse  mogeli jkheden van p resen ta t i es  van 

d iep te -  en sonarkaarten. 

B i j  E.P.C.H.O.M. werden de i n  de lez ingen gepresenteerde systemen ge- 

toond zoa ls  de w i j z e  van d i g i t a l i s e r i n g  van (standaard)-  symbolen en van 

contoeren. B i j zonder  was de getoonde Bensonplot ter  welke, op f o t o g r a f i s c h  pap ier  

werkend, i n  één keer 

1024 x 1024 punten) d.m.v. een ka thodest raa lbu is  en daarnaast een i n  d i k t e  

va r iabe le  l i c h t s t r a a l  bezat. Tevens was b i j zonder  een simpel systeem voor 

fotogrammetr ische x,  y, z-bepal ing welke werd verkregen d.m.v. een met twee 

w ie len  (één i n  h e t  h o r i z o n t a l e  en één i n  h e t  v e r t i c a l e  v lak )  beweegbaar assen- 

k r u i s .  Vermeld werd da t  d iep tebepa l ing  i n  water d.m.v. opname door s a t e i i e t e n  

van h e t  door de bodem teruggekaatste z o n l i c h t  i n  on tw ikke l i ng  was. 

symbolen kon p l o t t e n  (opgebouwd u i t  een r a s t e r  vsn 

Poster  sessiona ( v r i j d a s )  

J.M. Auqust in  C.O.B., B res t  

Het C.O.B. h e e f t  d i ve rse  sonarvissen; een a a n t a l  voor ondiep water en 

recen t  één voor d iep  water (C.A.R.). De on tw ikke l i ng  van een algemene s o f t -  

ware voor de process ing van de gegevens i s  j u i s t  ges tar t .  De bedoel ing van 

d i t  op een VAX-computer gebaseerd systeem (genaamd TRIAS)  i s  de behandeling 

van de beelden van een accoust ische sonar. 

De onderdelen z u l l e n  z i j n :  

- s e l e c t i e  van de ruwe data; 

- geometrische c o r r e c t i e ;  

- v i s u a l i s a t i e  i n  zwar t /w i t  en i n  k leur ;  

- b i j zondere  behandelingen; 

- manipu la t ies  met de beelden; 

- diverse.  

De gegevensopslag van de sonarbeelden v i n d t  thans .p laa ts  op magnetische 

tape; i n  de toekomst i a  op t ische d i a c  voorzien. 
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S. C a l l e n  (NERC, Swindon) 

I n  samenwerking met h e t  I n s t i t u t e  f o r  Oceanographic Scienses wordt door 

h e t  NERC gewerkt aan de " r e g i s t r y  o f  d i g i t a l  bathymetry contours' wi th Seasat 

o p t i c a 1  imagery". ~ 

ir. C.P. v.d. Velde (R.W.C. H e l l e v o e t s l u i s )  

Besproken werden de systemen i n  Nederland i n  gebru ik  b i j  de v e i l i g s t e l -  

l i n g  b i j  stormvloeden. A l l e e r s t  werd zeer g l o b a a l  de werking van de S.V.S.D. 

besproken, de rappor tage en de gegevensopslag. Daarna werd besproken de be- 

p a l i n g  van de v e i l i g h e i d  van de Nederlandse du inkus t  op bas i s  van de ( v e e l a l )  

j a a r l i j k s e  fotogrammetr ische opnamen en de lod ingen en de u i t  research ver-  

kregen r e s u l t a t e n  van duinsfs lagberekeningen. H i e r u i t  kunnen d.m.v. een pro- 

b a b i l i s t i s c h e  benader ing faalkansen van bepaalde d u i n p r o f i e l e n  worden be- 

rekend. Enige i n fo rma t ie  werd gegeven over de werkwi jze en presenta t iemoge l i j k -  

heden b i j  he t  beDalen van opgetreden kus ton tw ikke l ingen en de e x t r a p o l a t i e  

van de gegevens i n  de t i j d .  
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3100, t h e  Frencn tvational Oceanic Saca Cant rs  is r i r s t  .. z+ a11 t h e  
f rencn oceanic in fe rna t ion  c e n t r s  : f c r  s c l e n i i ? i c  2rc cechnizal  
i n i a m a c i m i  ;nero a r s  in IF ICO tuo  t y c o s  a+ i : ixm:i :n  : 

- numerical da ta  
- b i b l i c ~ ~ e g h i c  d a t a .  

ün t h e  3zher nenc, a tscnnical %siszarca in cc2-cutor xisncss 
can bs broughr by BNOO i n  the  Sollowing iislc's : 

- daca a c o u i s i t i o n  a t  sea,  - a n a l y s l i ,  smrige and orocsssing o i  nunierieal zata ,  - s l a b o r s t i o n  OS documentary dara kases snd $:ei= an-?i:s 
exp1oi:rcion. 

Same a+ EN00 comgetences such a s  z a t a  acquisif:an and oracessing 
a t  i e a .  a r e  o i  d i r e c t  i n t e r e s t  f o r  t n e  ?NWO + l s e t ,  :ut as s n  Jceanic  
i n i o n a t i o n  cen r r s ,  EN00 can h e l p  any j o t s n t i z i  user, on t h e  .?ational 
o r  i n t e r n a t i o n a l  l s v e i s .  

I I - BNDO NUMERICAL DATA BASE SERVICES 

I 
I 
I 

The d a t a  w a i l a b l s  i n  ENDO have ?sen cc; lsciec a i t h e r  frm 
c h i e i  s c i e n t i s t ä  r s spons ib l e  Sar  t h e  S-snch otsanogrzchic  cruises 
(and a s p e c f a l i y  t h e  CNEXO cruises), e i t h e r  frcm io ro izn  dara  bases. 
end e s p e c i a l l y  the  US da ta  bases whlcn s u p p l i a i  arounc! 75 S o i  t h e  
da ta  s tored  i n  BNOO (hydrograpny. climatology. gsolcgy and ggophysics 
d a t a ) .  
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I .  1. SUPPLY OF DATA 
+C+** *+MI+C+ 

1.1.1.) Oceanographic cruises inventory 

Inventor ies  are  r ea l i zed  f r o m  t h e  ROSCÛP forms [ d e t a i l a d  accounts  
of observa t ions ,  samples co l l ec t ed  d u r i n :  t.he oceanopraohic 
programs1 f i l l e d  by t h e  c h i e i  s c i a n t i s t s .  These ROSCOP forms, 
elaborated f r o m  t h e  I n t e r n a t i o n a l  ûcaanographic C o m i s s i o n  ( I O C )  
recornmandations, a re  au tomat ica l ly  managsd i n  EF100, whers e d i t i o n  
and se lecc ion~orograms have been e l a b o r i t a d .  The f i l e  o f  oceano- 
praphic  c r u i s e s  now inc iudes  t h e  r e s u l t s  o+ 7 , 4 2 2  m u l t i z i s c i c l i n a r y  
c r u i s e s .  

These oceanograohic c r u i s e s  acc tunrs  ars d i s t r i b u t e d  i n  :ne 
d i i f e r e n r  sc iences  as fol lows : 

. Hydrog?zohy : 3.084 

. P o l l u r i ï n  240 ;-EO 2-i w h i c h  x n c e r n  fke c0zsz-L 

. Gaolosy. Gecpnysizs : S l i  

. R o u t i n g  aeasur rmenr i  : 373 . :??at eorz  l o p  y : :,C72 

. Oynamizs 33 5 

envi:-rmen? :3 i0)  j 

. s i io logy  : q.373 

1.1.2.) Physical oceanograony da ta  

-. . i n i s  Sils cons is t ;  o i  i i f i e r e n r  pnysi :a l ,  r n e n i c r l  w c  
hydrociolo$icai  ? a r m e r a r s  measurid 5: : iäcr%re l%v=:s, a t  
a Ziven s r a r i m  s n d  3'; a ziven rirne : :Re rosu?tl,7g :zzz  zrs 
ZatherSc by " h y d r ~ g r s o n i ï e l  izacions". 

7.. is i m o o s e c  2f accu: SC0,'CCC ssaci:ns, i :8rt 3- :~n icn  i rs  
or ip ina?  dara  3rocessed i n  CNCO. t n e  TOSS imconanr  ;ir. was 
suppl ied by NOCC (USA],  m d  o tne r  dar- ízrcvi2ed by ESSHOP?, 
ICEâ. URSTOM) were t ronscccec t o  cur äzo rage  +=ma?. 

These stations 3rd now s tored  5y NARSCEN sçuarss "ion s i d e l .  

It m u s t  be noted t h a t  t h e  dens i ty  repartition i s  s t i l l  very 
irregular. 
By e x m c l e  : 

- The YARSÛEN q u a r e  no. 145 x r r s s o c c c i n z  -3 -.?e %y --i l i s c a y  
has 2 .213 srz:ions. 
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- The iYedi t s r ranean  Sea i s e v e r s l  ilARCZEI'I s q u a r e s l  : 77,250 s t a t i z r z .  

- The "1RSOEPI s o u a r e  no. 215 i n  t h e  Plorth Cea has  ar-und 

- E u t  :Se MARSÜEN square no. 505 [Sou the rn  P a c i f i c  Ocaanl has  

20,985 s t a t i o n s .  

o n l y  g a t  13 s t a t i o n s .  

T h i s  f i l e  i s  cemposed o f  sround 4,200 s t a t i o n s  f r o m  35 c r u i s e s .  
These d a t a  wera produced by the STO-CTO h y d r o g r a p h i c e l  souflding 
rneasuremenrs, and were s t o r e d  i n  t h e  c l a s s i c a l  hydrography d a t a  
= i 1 2  a i t e r  r s a u c i n g  t h e  d e o t h  l a v e l s  '3 0 5 .  

-. i n i s  'L lo  is ~ c m c c s a d  g-: measursments zone a t  5 =ixec p i n ;  a s  
a f u n c t i o n  a+ time : i h a t  is :o s a y  ecrrentä c6araczar i s ;F-s  
( v a l o c i z y ,  i i r ecz i cn ! .  i r m p e r a w r e  c h = ~ a c ; 2 r i ä r i : ~  ..., x o 
i i x e d  F a i n t  2 n d  a? i i S i o r e n t  i a o ~ , - , s  Isvels.  I ney w e  :?ronoiogi:2l 
sa r ies ,  actairos iram Aancersa 2nd VAC.w cursenr:  m e t s r s ,  o r  
i ianderaa c n e - q i ä z a n c e s  [ w i r h  a samolirg rytkm ci 2 t c  1 5  x i l u Z 3 S :  i 

t h e y  main iy  c c n c z r n  t k e  ccasizl  waca r s  .rii Drecagne ( 5 r i t t a n y l  onc 
?rovence-CJts  i'.Azur i t h e  Eroncn q i v i a r ~ l ,  T h i s  i11e iä now 
czmposed of mcro :nan 1,145 neesursment ä e r i a s .  

_. 

I n  o r d a r  t o  t e s t  ?na jrocess these ? a t a .  BNGO has  a l a b o r a t a c  s e v e r s i  
computer p a c k a s s s  : 

- f o r  hydro lcgy  : s d i t i o n  o f  p a r a m e t e r s  n e a s u r s d  a t  diSierePr: depths i 

c a l c u l a t i o n  o f  c t t e r  parameters a t  c t e s 2  d a o z h s  : p l o t  af cne r a r a m e t e r  
a s  a F u n c t i c n  o i  a n o t h e r ,  r o g r e s s i o n  l ines .  s t c . . .  

- i o r  b a t h y t h e n y  : s d i t i o n  o= s t a t i o n s ,  p l o t  cf :emperz:ur? v e r s u s  dec:? 
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- f o r  STD-CTD d a t a  : o d i t i o n  O f  sta-. ions anb s t a n d a r d  p a r i m e t e r á  I 
p l o t  o f  t e m o e r a t u r s .  s a l i n i t y .  oxygen 3nd sigma-T aá a f l i nc t ion  of 
d e o t h ,  end T-S d ieg rams .  

- -:or currsnrs d a t a  : e d i t i o n  o+ di f - : s ren t  pa reme te r s  measured a t  a 
s e l a c t e d  ra te  I p l o t  o f  h i s tog rams  i n d  o t % r  diegrams : o d i t i o n  of 
s t a t i s t i o s -  e t c . . .  

@ND0 can a n a l y s e  currentmeters o r  barhysounding d a t a  f o r  e x t e r i o r  
users. 

The l ist  o f  packages -:ar p h y s i c a l  oceanogrscny d a t a  p r o c e s s i n g ,  
now a v a i l a b l e  i n  BNCO, can  be obtair .ed on r e w e s t .  

1.1.3. Marine geological and oeophysical data 

3 )  Oeeo zso logy  (OSOP-IPCO orillingsl 

most o f  t h e  dzcs c o l l s c z a c  ï i n c e  : i 3  by :ne ~ c a a n o ~ r a o n i c  
v e s s e l  Glomar-Chal lenesr  =re row  s v a i l z c l e  i r i  3 ! O C .  

9 f i l e s  have oeen s laccrzzao  : 

- t h e  Glonar-Chal lengor  s r i x i n g  rzuzes :ara, 
- S i r e  summary 
- Age p r o i i i e  - Carbon-carbonate  
- Sac'irnent smear s l i d e s  
- P ' iys i ca l  p r o p e r t i e s  s n d  l i t ho lo j : :  O-: sefirnenrs 
- @ r i l l i n g  c e s c r i x i v e  g u i i 2  [ c a t -  ' Jn t h e  72 3 a i ?  - a r e m e t s r s  

2 s s c r i b i n S  t h e  d r i l l i n g ]  
- C5erniirry I zneous  Rocks 
- C I r a ä  ds;:h 
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1.1.5. Bathymetric, data / Sea, Beam 

EN00 develcpped a chain 3+ Sea lerm das2 orocessing prcgrams 
[ t h e  Cea öeam i s  a multi5eam scunding : 1 6  narrow beams surveyin5 
on the  sea b o t t c m  d cnanne?, t h e  w i d t h  3Z  which r ep resen t  :he 
Z/3 of $he dep tn l .  

On November 1 s t .  1981, and s ince  1977 ,ihen t h e  Sea Beam was placed 
on t h e  f rench  ocranograonic ves se l  Jean Charcot, 500 days o f  
measurements have been co l l eo ted  i n  d i i = e r s n t  geographical  s r e a s  
(Mediterranean Sea,  A t l a n t i c  Ocean. P a c i f i c  Oceanl. That is  
220,000 km. a f  p r o f i l e s .  

There a re  d i f f e r e n t  p o s s i b i l i t i s s  09 ecizion i r c m  these dara  : 
l ong i tud ina l  p r o i i l e s  (as o func t ion  0-i d i s t r n c e ,  a r  t h e l ,  
o u z l i n i n g  :he r c u t i .  s e c t i c n s  ano d i ag?ms ,an  i e v e r a l  p r o l i l i s .  

1.1.5. Coastal environment dara .. 

i n e  coasrs l  envirznmenc :sta i - .zxc i r .  3130 have zeen coi lsc- ic  
t u r i n g  soms CNEKÌ ooerarizns (?'.?IC : Résiau Xariznei d ' % s e t J a e l 3 n .  
.=rencn Nazicnel , ?c l lu r l rn  S U ~ V ~ Y  : ?NO : 38saau >lar ional  d~ 
Lrr.z:ale ? E S  Eaux Lit2crslss, Cr=sf=l :.iazsrs 3i:?s5lcai z o r , r x l  
âurvey  : 3 F  : äzlic:ss on nuclear  :cwer - ? a n i  incac t  i n  roesza l  
3 - 2 5 ,  ... ;. 
They cons i s t  a i  z o l l u t i a n  anc ~ i a s z a l  aci lcpy zara c o i i a c t e c  snc 
.nor.itoroc i n  the  7roncn li::or?i ' i a r e r s .  

? o l l u t i o n  ana lyses  concern wa t i r ,  l i v i ~ g  :rganii;os ( s n e l l - i i s n ,  
, - s i ,  ... 1,  m c  sediment. 2 i z i c g i s r l  k v s n r c r i i s  have besn maaz 
ia. . any tco l~nkmn,  z3oolanKion 3nc i e n x c 3 .  

-. 

- 
. .  

-^i _ '  

r'  , a r . -  -..o a.re ncw 3CC.COO ltsnis i n  xr =iiss, 2nd äcme zt them 'were 
e i?1ec tec  i n  1974.  Comcutirizrc 3 c a  erzeessin; x s g n i m s  have &en 
sLroûrare6 : 

- i i l e s  uooacing 
- :ara q u a l i t y  c o n t r o l ,  euromati:: v a l i s s z i a n  - cara szloczion following z r i t i r i a s  3-i :ara, ~ e c g r i o h i c a l  arsa.  

- e o i t i o n  ot caca w i t n  g i i+eren:  -:crniar 
- z i s c  o i  fhe evolu t icn  r+ 9 aar?mezsr :<Li: -.i.?e. 
- rocorr  a i  cosarved a r  ä t a c i s i i z r l  v a l i s s  an 3 Zap o i  Ctie s rud ie s  

- c a l c u l a t i c n  o i  i t a t i s r i c s ,  c o r r e i a r i c - s .  ... 
- e d i t i o n  o t  t h e  b a c t e r i o l c g i o a l  si:uarisn c l  Seacnes ( w i t h  d n  

measurod parzmeter,  Zeoen l i v s i ,  3osirveo s:eci is .  âsciment f r z c t i z -  

s r s a ,  

automatic c l a s s i f i c a t i o n  per caregoryl. 

The catalogue of BNGO ccmpucerizsd -301s now a v a i l a c l é  ior 
hydrabiology and po l lu t ion  *a t3  Gan he cctained 3n rooues t .  
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1.2. DATA PROCESSING 
+*+++++++*++++ 

The preceding pa r sg raph  presented the  a v a i l a b l e  da ta  processing 
programs t’or coas ra l  environmental d a t a .  l o r  any o t h e r  type of 
d a t a ,  similar da ta  processing programs ars a v a i l a b l e  f o r  : 

- s s l e c t i o n s  and e d i t i o n s  - p l o t t i n g  o f  parameters as  a func t ion  of time o r  d i s t ance .  - automatic  p l o t t i n g  of coas t  lines a t  d i f f e r e n t  s c a l e s ,  - s t a t i s t i c  ca l cu la t ions .  

Sf you wish t o  know a l 1  t h e  a v a i l a c l e  d a m  ana lys f s  and troatnient 
programs and thus know if t h e y  can -e adacted t o  your neeas, c l a a s e  
mits t o  t h e  BNOO Head of departzenz. 

.Y 

x 

x x  

I I 1  - BMX3 LIBRARY AND WDccE4N BIBLKGRAPtfIC DATA 3ASE j 

Cocumenration services can = l s o  be %und i n  3 I G O  : 

- a x e c i a l i z e t  lijrsry i n  scsinology äc i incs s  
- 3 zcmputer i r ia  b i b l i o j r s p n i c  oa ta  b i s s ,  w i t h  mors :nan 7C0,:CG :itztia~ : 

9OC3CEAN. 

11.1. THE SPECIALIZED LIBRARY 
C + c C + + + + C ~ ~ C ~ I a I ~ ~ I c c I  

Ï n e  s tock  Zr;cluoes mors enan 17.390 k o k s  2nd mcro t h z n  1,300 Jcu rna la ,  
x l l e c t i o n s  of mars, ieris! phorogrzons s rc  n i L ~ z i o r m s .  A l i b r - r i a n  
is alwaya ; r i s en t  o t  he l?  Qsers. anc a rzan iz s s  tne i n t r a - l i o r a r y  lendi -5 .  
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11.2. OOCOCEAN OATA BASE 
+**Icr+****+rH**** 

Automatic documentation i 3  mors and mors eff ic ient  eind useful for 
b ib l iog raph ic  3eerches. The da ta  base inc ludes  approximately 
300,000 refeerences, somatimes as o ld  as 1964, of t h e  following 
sources : 

, Oceanic Abs t r ac t s  11 6,454 ref ersncss . Pol lu t ion  Abs t r ec t s  3,937 r e f e r m c e s  . "Pascal" (CNRSI 76.295 r e f s r s n c e s  . ASFA 62,554 r e f s r s n c e s  . CNEXO 19.358 ref srsnces 

The choice xas made t o  have o n l y  on l i n e .  Lncluding sevs ra l  
b ib l iog r sph ic  sources ,  and concerning oceanology and t h 4  
-:rsshwater environment. 

YOCOCMN servizes are CI? w o  types : r i s=osüecz i ï e  searznes anc 
s e l e c z i v s  i i s s smina r i cn  cl inin-zmtion 15011. 

11.2.1. Retrosoective searches 

a r e  a ä e l s c t i o n  o f  b i b l i o g r s o n i c  r e i e r e n c e s  zn a g i v i n  t o p i c .  
They c m  be  maos on t n e  wholi  iilo, o r  o n l y  on a per iab .  T h i ä  
i s  t o  mswer punctual ques t ions  ui U S ~ T S  wno w i s h  t o  know al: 
t h e  docïments puol ishea i n  t h e i r  ?iel:. J e r i s s p e c t i v e  äearches 
a r e  s c e c i a l l y  i s a i r 1  23r sci-nrfits 'wr.ci e r 5  51; t h e  tie:lnnirg 
o+ t h e i 2  rssearzn  work ( t h e s i s ,  o o e r e z 2 n s .  p r g j e c t s ,  p a n t s ,  ... !. 

I I. 2.2. Selective di ssmina tion o f  i n f o n a t i o n  (SDI ) 

on 3 biograpnics l  skercn is mace +ar "sers wna w i s h  ZE tie 
rigularly inlormed ui r e c e n t l y  3 u b l l s % o  docsments on  i>e ir  
r a sea rch  t o p i c s ,  t h e i r  " p r o i S i "  ui ix irss? .  T h i s  SGI l o g i c s l l y  
-:ollows a r s t r o s o e c r i v e  searcn.  f c r  äny s c i a n c i s t  who is t o  work 
on the  äame subjec t  ?OT. seve ra l  years .  ;he s r a i i l a  is i e f i n e c  
vhen +cmulac lng  t h e  saarch  quesr icn ,  snd is imnrovec! :y s e v e r s l  
äearches ; when I t  is d e f i n i z i v e ,  the  xc?iL:i is t rzezso every 
two m o m h s .  iolllowing the ryt?m o l  ta-os  e r i i v a l s  a n î  =i l s  
updatinqs.  A g s a r  ii then i n % n e d  s i x  t imes 4 year O n  t h e  ?eh 
pub l i s s t ions  i n  h i s  ' i o l d .  

The l ist  o i  biographical  sketches.  o r  "p ro+ i l e s "  now r e g u l a r l y  followed 
i n  SNCO can be obtained as sn example of our  sarv ices .  by  w r i t i n g  t o  t h e  
department head. 

x 

X X 
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HOW CAN YOU ASK SOME INFORItATIOPI FEOF BNDO ? 

BURLAU AATIONAL DES 2ONFIEES O C 2 d I Q U 5  
CEYT‘IE OCEANOLOGIQUE D E  3 R E T A Û X E  

3.P. 337 - 29273 B R E S T  CEDE( 

T é 1 .  ( S e )  45. 80.55 - --. i s l e x  :.Ociinex 940627 F 
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111 - TECHNICAL ASSISTAIJCE FOR DATA BASE CREATION A N D  EXPLOITATIC?! 

BNOO is now r e c q n i z e d  a s  a cenier snec ia l i z sd  i n  oa ta  a c c u i s i t i o n ,  
s torage  and processing.  ONOO can t h u s  b r i n g  ycu a r scnn ica i  ass i szance  
f3r the  c r e a t i o n  o i  data  bases whicn can Oe searched o n l i n e  t h r o u g h  
the taiecommunication netwcrks ( 1 . 2 .  Transpac, Lurone?l. 

As an exampie o? r e c m t  d a m  bases i n  SNOO, we can c i t e  : 

- t h e  "Psllumat" ciara base : r eoe r rc ry  and inventory D i  aquiimenrä and 
proaucts  ior pol lu t ion '  c o n t r o l .  

- :he "Aciuadcc" zaza Sase : invenrr ry  si acueculcur? ecuicmenr i r c a u c a r z ,  
w i t n  :he ; ;e?ailed cha rzc?z r i s? i z s  O-: t h e i i  
DrodCcTi. 

x 

x x  
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DOCOCEAN - Question : L'elevage du bar 

?..OP MS AU 
?. .RE GRPM 

?SEA BASSt OU BAR? OU LOUP OU ((ROCCUS OU MORONE OU DICCENTRARCHUS) ET LABRAX) 
t 

Terme multisens SEA BASS+: 2 Rechezche SUL les desczipteuzs 
Re su 1 ta t 

Terme multisens BAR?: 4 
Resultat 228 

*** 1 * * *  Resultat 310 4--.- 310 idfézences S U L  le 8az 

103 

?/TI 1 OU ( (ROCCUS OU MORONE OU DICENTRARCHUS) ET LABRAC) 

*** 2*** Resultat 350 On ccqoldte à l'aide du titze 

?TX /DE RCH CULTURE OU RCH ELEVAGE OU RCH FARMING OU RCH REARING 

t 50 Documents traites * Resultat: 20. Continuer (O/N) ? 

?O... etc. 2achezche des mots C U L T U W  OU €L€üdg€ dans 
les desczipteuzs. ***3*** resultat 84 . 

?..VI 1 

AU 
AF 

TI 

DT 
co 

DAT 
LA 
AB 

DE 

ML 

NO 

DE 80 MAX l 8 4  z é f .  suz  1 'dleoage du B a r  

: ROBEXTS D.E.JR., HARPSTER B.V., HAVENS W.K.,ET AL. 
: FLORIDA DEPT.OF NATURAL RESOURCES, MARINE RESEARCH LAB., 100 EIGHT 

: FACILITIES AND METHODOLOGY FOR THE CULTURE OF THE SOUTHERN SEA 
AVE.SE,ST.PETERSBURG,FL 33701 

BASS(CENTROPRIST1S MELANA). 
: 35 PP.P,ILLUS.,ABS.,REFS.,(N.D.) 
: WORLD MARICULTURE SOCIETYISEVENTH ANNUAL WORKSHOP:PROCEEDINGS.EDITED 

: 1978 
: T-ENG 

BY J.W.AVAULT,JR.,(N.P.) 

: A CLOSED SYSTEM WAS DESIGNED FOR MASS CULTURE OF MARINE FINFISH 
LARVAE.C.MELANA BROOD STOCK WERE COLLECTED IN THE GULF OF MEXICO 
DURING JAN.4AR.1975, THEIR NATURAL SPAWNING SEASON.BROOD STOCK WERE 
MAINTAINED IN A SIMULATED SPAWNING ENVIRONMENT OF 17DEG-19DEGC 
TEMPERATURE AND 10 HR L: 14 HR D PHOTOPERIOD.VITELLOGENESIS OF OVARIAN 
WCYTES REMAINED IN THE TERTIARY YOLK GLOBULE STAGE IN FEMALES HELD 
UNDER THESE CONDITIONSiMALES RELEASED MILT FREELY UPON MANUAL 
STIMULATION.FINAL OOCYTE MATURATION AND SPAWNING WERE INDUCED WITH 
HUMAN CHORIONIC GONADOTROPIN AND MANUAL SPAWNING TECHNIQUES.ABOUT 2, 
SOO LARVAE WERE REARED IN 3 TRIALS USING 2,000-L SILO TANKS WITH 
BIOLOGICAL FILTRATION.LABORATORY-REARED ROTIFERS(BRACHI0NUS 
PLICATILIS) WERE USED AS FOOD THE FIRST 4 D AFTER FEEDING BEGAN.WILD 
PLANKTON,ROTIFERS,ARTEMIA NAUPLI1,AND PREPARED FLAKE WERE ALS0  USED 
AS LARVAE DEVEMPED.GREATEST LARVAL SURVIVAL FROM HATCHING WAS 
lO.O%.IARVAE GREW FROM 2.78 MM TO 9.0 MM IN 24 D;THE GREATEST GROWH 
RATE OCCURRED AFTER DAY 14.PHYSIOLCGICAL EDEMA WAS OBSERVED IN 2 
TRIALS AFFECTING 30-50%0F THE IARVAE.PHYSIOLOGICAL EDEMA APPARENTLY 
IS THE PRINCIPAL CONSTRAINT TO SUCCESSFUL REARING OF SEA BASS IARVAE. 

: CENTROPRISTIS,SEA BASSES,AQUICULTURE,CULTURE METHODS,SPAWNING,DIET, 
GROWTH RATES,LABORATORY REAR1NG;ANIMAL HORMONES, OOGENESIS,' FISH 
iARVAE,BRACHIONUS,ARTEMIA,ROTIFERA,BRINE SHRIMPS 

: C.MELANA,INDUCED SPAWNING,HUMAN CHORIONIC GONADOTROPIN,SIMULATED 
SPAWNING ENVIRONMENP,INDUCED OOCYTE MATURATION,B,PLICATILES 
,PHYSIOLCGICAL EDEMA,VITELLODENESIS 

: CCEANIC ABS,73-O6674 



T H E  FREFICH O C E A N I C  D A T A  C E N T E R  AFID T H E  ON L I N E  Y A R I N E  I N F O R M A T I O N  

-BUREAU NATIONAL DES DONNEES OCEANIQUES - Centre Océanologique de Bretagne - 
BP no 337 - 29273 BREST CEDEX I 

Tél, no : ( 9 8 )  45 .80 .55  

Télex : OCEANEX 940627 F 

I 

The French Oceanic Data Center, built by CNEXO and based at Brest within the 
Centre Océanologique de Bretagne, is a scientific and technica1 information 
center, in chqrge of collecting, stocking, processing and diffusing documen- 
tation and numerical data dealing with oceanology. In order t o  able t o  achieve 
its mission, BNDO has developped two tools : 

- a data bank, - a documentation center. 
BNDO services are offered to the whole oceanic French scientific conuaunity, 
and can be accessed on-line via TXANSPAC and EURONET. These data bases are : 

- OOCOCEAN 
Bibliographic data base, it covers the main fields of oceanology : 
. scientjfic fields of oceanological research, . marine activities : fisheries, aquaculture, shipping, exploitation 
of mineral ressources, diving, and al1 their technica1 aspects, . juridic, economic and sociologic aspects of oceans exploitation. 

- AQUAOOC 
Directory and index of the French specialists of aquaculture, created by 
the BNDO and FRANCE AQUACULTURE, it consists of three files of : 
. the French adminictrations, research centers and associations dealing 
with aquaculture, . the French producers of aquaculture, with information upon the cultivated 
species and the culture stages, . a catalog of materials, products and services available on the French 
market completes this information. 

- POLUMAT 
This index, created by BNDO and CEDRE, inventories the means of abating 
accidental pollution of the sea. 

- ROSCOP 
Index of the French and foreign oceanographic cruises carried on since the 
beginning of the century. 

- IPOD - 
Index and numerical data base, it covers around one thousand drillings 
done since 1968 by the US vessel GLOMAR CHALLENGER, it wil1 also be on 
line on October 1982.  
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R O S C O P  

Thiu  da5c base is an inventor2 a-f ,zecsrrernexta coZkc$ed by jrsnch OP 
f o r e i p  reaecrnñ v e s s e k .  

This da t a  base was c rea t ed  and i s  managed and s e t  on l i n e  by t h e  French 
National Oceanographic Data Center : 

?:ces:! ?latiom2 &zs ic?:r,Sss V&i,?<ques (3TDOl 
Cmtre  Océanologicue is 3 e t r g m  

222 73 5.?ZST C Y E Z  

a: 327 
.. 

ROSCOP i s  the  nanie of t h e  i n t e r n a t i o n a l l y  reccznended f o m  f o r  exchange 
of oceanographic da t a  : 

- E q o r ?  of - L?~ssFJcticr.s crnz - & z ~ h s  - 22jli22zed 3:' " -  Gcecr.rgrmhic ?Og?u",~s 

THE ROSCO? DATA BASE I S  ORGXYISED IS TIREE D@?L\ISS : 

- c.+;Lp.<G:-,-; - :cpdise) 

.Almost 8000 f rench  o r  fo re ign  c r u i s e s  a r e  indexed. 
The s t r u c t u r e  of the  d a t a  f o r  each c r u i s e  is described on t h e  o t h e r  
s i d e .  
In each f i e l d  XESF, a code ( l e t t e r  3 o r  3 i nd ica t a s  i f  the da ta  co?ls:- 
ted.,.during the  c r u i s e  a r e  s to re?  i n  t h e  3!30 nuner ica l  da ta  bank. 

- C.?G.4XS.*.3 - !'orgaxiza?ionj 
Contain the  name, ad res s ,  c a l 1  i.ucb?r, t e l e x  nuxber of o r g a n h  
respons ib le  of c r u i s e .  

- 3fl---r--- - ("~".ev:-" .  - r*-.LtA,.i2 c..* . . , ,svi  
Name of ciiief s c i e n t i s t ,  respons ib is  of rsasurement o r  ovner O: d i t - ,  
wieh  nsne of t h e i r  institucion. 

- Fi i r the r  ~ C C J J S  to  imrf cIctai!Led inventor icc  a r  t o  s y n t h t t i c o l  d o t i .  



REF 1 0 0 0 4 7 0 7  
CChH: 7 2 0 0 t 2 1 1  
Chl lP:  GEOGA5 C1133 
CIIAV: FI!OY 
IthV : J.Cl1ARCOT 
Dl11 : GOLFE DE GASCOGNE 
1Ii)cR: l P 7 2 1 1 0 1 0 5  
I iFII I:  t Y T 2 / 1 0 / 1 1  
V h l E C  l 9 7 2 /  10 
D E 7  I I I S T I T U T  DE GEOLOGIE  DU B A S S I I I  A B U I T A I N E  .CEIITRE OCEAHOLOGIBUE DE 

L A 1  2 4Ui50 
LOIIG: -OlO.-OOU 
OBG : CFIITHE OCEAllOLOGIOUE DE BRETAGIIE OREST 
Oil f iC:  3511t0 
i'A>'S: FIìCtICE 
RCGCi  l i l l 7 2 O 1 1 1 2 t 1  
I tCWt:  P I I J 0 5  11 iPASTOURET L ,REIIARU V .AVEDIK F .S IDUET H .AUFFRET G 
1iEIC:  P l J J G i  I1 
I'LF : 11A71IIE DE RECIIERCIIE 
ZUUE: HERGE C O I l l l l I E I l l A L E  
eiSF: S T A T l O l l  H Y D R O L O ~ I E  C L A S C I O U E  HOIIIS DE 511OH , 1 / 2 2 - 0 0 4 i  TEHPERATURE 

SURFACE EI1 C O I I T I N U  r l l l l ~ S A L I l l I T E  SURFACE El1 COI IT I I IU  .1111, 
C I 1 l l l l ; i l l T O I E T R I E  i I I ú l - O O Z ~ C I I A I I I E  DE 1 l lEHHlSTAI ICE ,NI1.DRAGUE ,1121-009. 
CIII<OITICIl  F O l l O  I1EUUI.E . I I 1 2 - 0 2 4 ~ P l l O 1 0 G R A I > i ( l E  O U  FOND .1421-1)08.A1IALVBE 
P t l ï S I û U E  D E S  S E D I H E I I T S  ,111 1 .( \ I IALYSE C l l l H l G U E  DEB SEDIHENTG .El11 I 

P A I E O I I T O L G G I E  ~ 1 1 1 1 ~ L O C ~ L I C A I l O Q  .NSl.COIlDAGE F A I C C E A U  LARGE .1151-073. 
Sl! i l1lGUE R E F L E X I O N  . t i 5 1 . C I S H l Q U E  AEFRACTIOI I  . !151iGRAVIHETRIE , 
1151-U73. H A G I I E T l S t l E  ,115 4 - 0 7 3 ,  2OOPLAUCTOII ,H2Z-DOOb 

IIEIiE: CLA5SICAI .  S I A I I U l I  UP 10 50011 i1122-110k.C011T111UOlIS SIIIIFACE TEHPERATURE 
I I I C D R G I I I G  i l I t l ~ C O H T I ü U O U C  SURFACE P i A I . I I l l l Y  RECORIIII IG ,1111, 
C I I 2 R E I I I H E I E R  ~ I 6 1 - 0 0 2 . 1 I I E l 1 ~ 1 S T O A  C l l A l l i  i l l l t i D R E O G E  ~ N 2 1 - O f l V . S O F T  

OF SEUI I IE I IT  . N i I ~ C M E t l I C A L  A I I A L Y S I S  OF SEUIHENT . l l 1 1 ~ P A L E O # T O L D G Y  , 
l l l l ~ l . D C ~ L I Z A T I O l l  i1151 .UIDE-OEhH SO1111D111G ~ U S i - 0 7 3 ~ S E 1 S H I C  R E F L E C T I O N  

Dl?ElAGIIE CREST 

u o i i o i i  c « n E n  . 1 ~ ~ 2 - 1 1 2 c . u o i ~ o i i  rl ioroGnAPiiY .U~~-OOII.PIIYSICAL ANALYSIS 

. I I > l . G E I S l + I C  R E F l l A C l I U I I  ~ l l 5 l ~ G R A V I H E l R V  ~ N S 1 - 0 1 3 . l t A G N E T I S H  . N 5 1 - 0 7 3 ,  
Z O O P L h l l l ~ l O N  .N22-U006  

Iliimbcr of i l i e  marsden quares vlicre was made eacli cypc of me. s t ~ r t . m r . ~ ~ t o  

wccc inde iii the u<acsdcii square 145 

RIIIL : Rcferetices of publíentioii$ w i t t e n  by using the results of the cruise 

+ <:N : Ilere, LIIC mI.aS"rclllelltS of bl0lo~:y .  dy,i.mtes, gc0l0gy. l,.,<l,"l.ssy n d  E:etc'iiol"s I EN-B: 1 4 5  
Ct1-D: 145 
Cll-G: t 4 s  
Cll-11: 1 C 5  
cn-n: 1 4 5  
D I O L :  B E R T I I O I S  L E I  C O L L . , 1 9 7 3  

R E S U L I A T B  P R E L I N I U A I R E S  DE L 'ETUOE EFFECTUEE PAA L ' I G D A  CONCERNANT LA 
E:1SC10ll GEOGAS AU I 1 . U  DU GOLFE DE GASCOGIIE 
1:W I.. I l l S 1  .GEUL. OABS I II I1 'A011  I 1  A I IIE . 11 ORDE AU X 

GRUUSSET F . 1 9 7 7  
ETIIOE GEOLOGIGUE DU úIIARTE1IA1RE TERHINAL DE LA ZOIIE 
I ~ F R I A D I E X - T R E V E L Y A Y I G O L F E  DE GACCOGIIE) 
BIJLL.  I l : S l  .GEOL.DASSIlI  U ' A O U I T A I I I E  UOAUEAUX .U .22 .P75-122 .36  F I G  

11. 1 4  I, 1 4 3 -  1 7 7 , 7 F  16.3 TADI. .. 

DNAJi l Y . 5 3 1 9 5 1 1 7  DI.IA.1 : Date tlie l a s t  updating of the ROSLUP in the base. 

I 'TI>. ,,!,I<~,l:;h Illl-i,,,~ ,li>,, I 1  1:i ', 11<.1<1 " I I h  23,s lI>"<-,I'.d L l I 4 .  
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THE AQUAüOC DATA BASE IS A CO?IPUTERIZED DIRECTORY AND i. CATALOGUE OF ALL 
THE FIRCLS AXD ORGAXIZATIONS IXVOLVED IN AQUACVLTüRE 15 FRAXE. 

' I  
I 

The data base was created by the society "FUXCE AQUACCLTURE": >fanagenent 
and on-line service are reslized by B.X.D.O. (3gREAU ::ATIONAL DES DOXXEES 
OCEXUIQUES - French Oceanic Data Centre). Participants are the INRA information 
centre, the CEMAGREF in Esrdeau?, and the proiessional organizations concerned. 1 
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There are two types of information in AQUADOC : 

- an aquaculture directory, with the aaresses 2nd characteris:ics of : 

. the specialized research centers, assucistions (description o: 
their activities, cultured species) ani a8minis:rations. 

. the aquaculture producers ( f i s h ,  oyster, and mussel cuiture) : indicatio-. 
of the culturei species, description of :he cuiture techniques. 

. product suppliers on the French marhet : descri-tion o f  materiais and 
products. 

Nore than on thousand adresses are searcke5ie. 

- a catalogus of the products available in Frsnce, wirh  a description of their 
technica1 characteristics, their performances, the naintenance coniitions 
and the cornercializaticn. 

A fev7 hundred products are t h s  presented. 2 2  data are proiuced act 
updated by the SuppLizrs. .. 

This data base can be useÏul for ai1 the peopie involved in aquaculture, in 
traditional shellfish culture, and in piscicuicure, as wel1 as for the 
administrationsand associacions interested. 

AQUhDOC wil1 be regularly updated. 

An errension to European countries is planned. 
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AQUADOC - d i rec to ry  

XEF : 0000240 

ADR : 4 B o d .  de la Republique 

BUDI: VERSAILLES 
TEL : 950-66-82 
TYP : FOURSISSEUR 
oas : hppareils de mesure des paranetres de la qualite des eaux 

I SOC : PONSELLE 

CPO : 7ioo2 I 
I 

' DAT : 20/12/8 l  

I 
I 

I 
AOUiIDOC - c a t a l o y e  

I 
I 
.I 
1 
I 
I 
I 
I 

3ZF : OlOl271 
2;OY : POYSELLE 
D I S  : POXSELLE 
NAT : FXSXICANT 
PXOD: L\3ORATOI:d->L\TZRIEL 
DESE: OXI?ETEBS, ?H-?ETi?S, C O ? T D U C T I V I T Y ? ~ T ~ R S , E L C , C T S O - T ~ ~ E ~ ~ f O ~ l ~ T ~ ~ S ,  DEE? 

T'.+IETERS, CK\?l?TL-FLORETZXS. 1'1DICAT9RS UVD XZGULAT3R DEVICES , OX 
aATTERY AND ON LOCAL S ü P P L ï  CIXCUIT.  

CAR : Orymetr2:0-200 33.i1.1. en 0,l mg.p.1. ph-cetra:0-14 ph en 0,Ol 
Ph 
Conductimetre: 
0-200 microsie?lens en 1 microsiemens 
0-2000 microsienens en 10 ziicrosiesens 
0-20000 microsimens en 100 nicrosiemens 
0-200000 dceosienens e n  1000 rnicrosieaens 
Thersomrtr2:0-?00 des-c dn 3,l deg-c.A toutes profondnurs 

UTIE: ZBESH AND SEA IJATER AT h L L  DEEPTBS AND TE!!i>SL\TURES,IY SITu OR 
I N  WROR%ïORY OR F I S ñ D  PLANT: 

COND: E m b a l l a g e  carton 
=FE: Cnexo,Degremont,Coca,Cge,Sobea,Jeumont Schnaider ,Francaau:~,Cie 

des e3ux e t  de  l'ozone,hpave,Sept,Saur,Sal~~n~~~s 
d'hquitaine,l'hqunculture narine frriticaiäe,3ra-3,'1inFsteee de 
l'agriculture,Z~ui~euent. 

>ïi'S : Un ;in Tieces 6 c  m i n  d'oeuvrs 

I 



DATA RETRIEVAL SYCTEM ON WATER POLLUTION CONTROL MEANS 

In order to  fulfil its miscion of preparation to  the fight against an accidental 
pollution as requested by the governemental instruction of october 12 t h  1978 
the CEDRE (ikcumentation, Research and Experimentation Center on Water Accidental 
Pollution) : 'Was to  collect a l1  pertinent i n fomt ion  concerning equipment and 
products that exists i n  France and abroad in public services and privates compa- 
nies". 

This work has been carried on in  two parallel and complementary direction 

- an Inventory of al1 the equipement and products existing in France, : 
. it gives infomations about available stocks and their  localization 
. it help t o  choice the type of products and equipment according to  circuns- 

tances 

- a Directory of french or foreign o i l  spil1 control products : 
' . it gives detailed infomation concerning the tedhnical caracteristics of 

use, performances, storage and conveyance conditions of figlit equipment. 

Only an electronic data processing system pei-inits a complete seizure, e correct 
management and an effective interrogation. 

Co it wis necessary to  f ind and electronic data processing support 
reply to  the objectives : 

. a data base connected t o  a computer netmrk open si1:miltmeoucly to 
several users 

. a imy of interrogation that only requires a minimum init iation on a conver- 
sational mode 

. a gnrantee that pafl of the data could remain confidential. 

.4fter a study, we have choice the sof t ime E.IISTRAL. The developments realized 
idth the BNLN (Bureau National des Données Océaniques) from the CNEXO (Centre 
National p u r  1'Exploitation des Océans),allow the use of IIImU, in assisted mode, 
that is to  say without preliminary initintion. The Directory of water pollution 
control mem wil1 be comercialized under the name of POLLMAT by the B W .  
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INVENTAIRE ET REPERTOIRE 
DES MOYENS DE LUTTE CONTRE LA POLLUTION 

pour r é p a r e  à sa mission de préprat ion à ia lu t t e  con- les pi iut ions accic7entelles 
des eauxdéfinie dans la ckculaire du 12 cctobre 1978, le CEDRE (centre de Dcnmentaticr. 
de Recherche et d'Eq6rirrentation.s sur les Pollutions Accidentelles des Eaux) doit "r-- 
sembler une dccmentation sur l'ensenble Bes matériels et prcduics dicponibles en Frame 
et  a l 'étranger dans les ai*;sinistrstions et les scciétés privées". 

NOS travaux se sont pzursuivis dans deus direc-c'ïionc p r a l l è i e s  st ccrpl&ntaires 2- 
c r a t i o n  : 

- d'une prt, d'un fichier inventaire des produits et ratGriels de lu t te  diqmnibles ex 
Fruice : 

. I1 rensrigne sur les stccks dispnibles et leur localisation . I1 constitue une aide à la décision qumt au choix äu type de prcduits CU Ze mtérizl: 
en fonction des circonstances .. 

- d'autrs prt, d'un fichisrreaertoire äes prcduits e t  +iipxíents de l u t t e  français E< 
é*aancjers 

. I1 foqunit des notices d6taillées concernant les caractéristiques techniques d 'u t i l i -  
sation, les performances, les c o d t i o n s  de stcckage e t  de trancport des équipsrrr ts 
de lutte. 

Seul un syst&re infomt ique  mettait une saisie, une gestion et  un interrcgation rp 
rationnelle efficace. Encore fal la i t - i1  tr0we-r un Cupport M o m t i q u e  qUi répnde aux 
objectifs a atteindre : 

. Une base de,dom&s accessible à distance et  sirrniltanémnt par plusieurs utilisateurs . ün rode d ' i n t enqa t ion  ne nécéssitant q ' u n  apprentissaqe miniman et pssible sans c3z- 

. Une wantie de confidentialitz d'une partie des äonn6es 

+xës étude de faisabil i té,  notre choh  s'est p-rtte CUT le lwiciel 6ccmta i re  MTSTRx. 

sultation de m u e l  d 'uti l isation de la hse 

sw W C  80 du CII-HB. 

CENTRE DE DOCUMENTATION DE RECHERCHE ET D'EXPERIMENTATIONS 
SUR LES POLLUTIONS ACCIDENTELLES DES EAUX 
COB. PLOUZANE . B.P. 308. F 29274 (IREST Csdsx TBI. I981 49.1266 Tálsx : 940 145 F 
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E 1 O C E A l i  

The "Centre  K a t i o n a l  d e  Tri d ' océanograph ie  Biologiqua" (CE:;LOB) , c reo -  
eed by CNEXO and t h e  "Yuseum N a t i o n a l  d ' H i s t o i r e  N a t u r e l l e " ,  has  been charped t o  
c o l l e c t ,  sort and d i s s e m i n a t e  t h e  d i f f e r e n t  z o o l o g i c a l  f r o u p s  v h i c h  a r e  c o l l e c t e 6  
by t h e  f r e n c h  l a b o r a t o r i e s  d u r i n g  t h e  oceanogra3h ic  c r w s e s .  

The s o r t e d  groups a r e  s e n t  t o  t h e  concerned taxonomie s p e c i a l i s t c  who 
i d e n t i f y  the c o l l e c t e d  o r g a n i s n s  f o r  each sample of t h e  c r u i s e .  

CEXTOB has g o t  an impor t an t  amount o i  b i o l o g i c a 1  d a t a  about  t h e  X t l a n t L 1  
ocean and wi shes  them t o  be  e a s i l y  a v a i l a b l e  f o r  any mar ine  b i o l o g i s t .  

The BIOCEAN d a t a  b a s e  has been c o n s t i t u t e d  b:r CEXTOi3, w i t h  BXDO h e l p  ; 
on- l ine  a c c e s s  v i a  t h e  p u b l i c  d a t a  t e l e c o m u n i c a t i o n  n e w o r k s  wil1 be  p o s s i b l e  
from i 983. 

The BIOCEAN daca b a s e  i s  o r g a n i c e d  i n  t h r e e  Cornains : 

PRELEVE.!ENT domain 

( s ampl e)  
I - i d e n t i i i c a t i o n  of t h s  s a n p l e  : 

- c o l l e c t e d  z o o l o g i c a l  g roups ,  i d e n c i f i e d  

name, c r u i s e ,  p o s i t i s n  of  t h e  s t a t i o n  ... 
s p e c i e s  ... 

c 

ESPECE dona in  TXYOSO?IIST donai:: 

- nana 

- a i c r e c s  

( s p e c i e s )  

- d i a p n o s i s -  
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G t o I P O D  

This data base has been constituted from a .selectton of the information 
given by the file "site sunmary". This ftle is described in the publi- 
cation : 

"La Banque des Donnéea VSDP-IPOD (UL Buneau Nati0na.î des  
D o ~ e e s  Océanqueb". 

This pubiicatton (it wil1 be translated tn Engltsh in the near future) 
may be obtained by writing to : 

B. N.Q.O. 
Centrre OcéunoLogLque d e  B t r d q n e  
BP 331 
29213 BREST CEDEX 

AN WPLE OF THE gwrm VATA rs PRESEKTED ON THE BACK OF rtlrs SHEET 

By searching geoIPOD you can quickly retrieve data like : 

- The inventory and the main characteristics of the drillings of a 
precise geographic area 

oeanchexampee 
. Inventoiry a d  C h a h a t S t e r l i s a  06 *he d & L U i ~ d  &I &e M U a -  

f iLIyIpIuI 6 U  

- The inventory and the main characteristics of the drillings with 
c o m n  characteristics (one or more), other tfian the geographic 
cri teria 
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. .  
CHARACTERTSTTCS OF A URiLLING GTVEN BY THE gwlPûV DATA B A S E  c .  

LEG : 42 

. .  . .  . .  
, . 5 :  . . .  _.' ..... 

HOLE: 373A 
LAT : 3 7 . 7 2 8 0  

CH i 143 
PHYSr SEAMOUNT 
DEPW: 3517 

LONG: 12 .9927  

. .  CRUS: Ó C E A N  , 

PENE: 457 T O T A L ( t l ) ~ l l 4  CORED(M) 
RECO: 12 CORESIZ~ METER5 
LGNE: 95  C O R E D ( M ) , l I  C O R E C r Z O  METERS 
IGNL: 8ACALT BRECCIACrFLOWS 

OLDS: 2 7 0 . 0  SU8 B O T T O M  DEPTH(M)rZ CORE NO 
DEPB: 270  

OLDA: LOWER PLIOCENE 
OLDLi NANNO OOZE 

DESCRIPTTON OF THE DATA COMAINED I N  EVERY FZELD 
-. . 

LEG i 42 .............................................. BMlbsr of th. Zag 

HOLE I 3 7 3 A  ............................................ hmhr of tña  b l o  

L A T  I 39.72'80 ......................................... w t l < d p  

LONG i lZ.qq2.7 ......................................... Lm&tUdp 

CM i 143 .............................................. WSpsdsn squuv 

PHYS I SEAMOUNT ........................................ Phyai4gmpkiO f a o á a s  

E P U  i 3517 ............................................. Wurtord.pth (maters) 

CRUS I OCEAN ........................................... Zyps of the m a t  
(womiur ar QonDlnsn*t) 

PENE i 437 T O T A L ( i i I . l l 4  C O R E P i ~ i  ................... Psnstmtion 
(total psiutmtion Gr mtsr, 
m s d  p". tmt ion  In mster) 

RECO i i 2  CORESi27 HETERS ............................ Romwsry 
(mmhor o f  o m s ,  W of itptersl 

I I N E  i 9â CORED(Ulrl1 CORES.20  METERS .............. Coring of tgnsow nwka (oord 
tongth tn mtw, nmbm of oores, 
number of mtws rea>v.ndl 

IGNL i BASALT BRECClAS,FLOWS ........................ Ltthobgy o f  ignsou8 rwka 

DEPB I 27P .............................................. Oopth a$ &ah t u s a n t  uaa 
reaohed ími?nsi 

OLOS I 270.0 EU8 BOTTOM P E P T H l N l . 2  CORE NO ........ Sdtuat ta  of ths okieat s d h t  
la& bctm dspth i n  mtsr, mmber 
of ths  cora whore it oppamal 

OLDA I LOWER PLIOCENE ................................. .4ge of -he otdeet a e d h t  

OLPL i NANNO OOZE ...................................... LCthoZogy of ths oldest aedinimt 
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Behoort b i j :  n o t i t i e  WWKZ - 84.C226 

V e r s l a g  discussie 

B i j l a p  10 
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2nd SEMINAR OW 'METHDDS OF DISPLAY OF OCEAN SURVEY DATA' 

DISCUSSION SESSION 

'O 
Al is ta f r  Wr ight  ( U n i v e r s i t y  o f  L ive rpoo l .  UK) - What i s  very  apparent t o  me a t  
t h i s  Seminar i s  t h a t  we come from many d i f f e r e n t  backgrounds and many d i f f e r e n t  
s p e c i a l i t i e s ,  and i n  t a l k i n g  as a group, I t h i n k  we fee l  t h e  l ack  o f  many o t h e r  
exper ts  whose opin ions and knowledge we need. I am f a i r l y  c e r t a i n  t h a t  i n  
another f i e l d ,  people a r e  work ing on d i s p l a y  methods o f  i n fo rma t ion  which c o u l d  
be extremely use fu l  t o  US and search ing  f o r  t h a t  d i s p l a y  method i s  q u i t e  a 
usefu l  t h i n g  t o  do. However, how t o  do it. I d o n ' t  know. It r e q u i r e s  a very  
wide reading and t a l k i n g  and g e n e r a l l y  we do n o t  have t h e  time. What we need 
i s  a technologica l  awareness e x p e r t  i n  d i s p l a y  techniques. 

Ron L i n t o n  (Natura1 Environment Research Council, UK) - You may be i n t e r e s t e d  
t o  know t h a t  one o f  t h e  f i r s t  p o i n t s  t h a t  was made i n  t h e  Discuss ion Session 2 
years ago was t h a t  t h a t  Seminar was at tended by users o f  cartography r a t h e r  
than by what they descr ibed as a r e a l  Cartographers.  I n  some ways, I f e e l  t h a t  
t h i s  Seminar i s  almost e x a c t l y  t h e  opposi te.  Thus, we have a l a r g e  number o f  
r e a l  cartographers, and a sma l le r  number o f  users o f  car tograph ic  products. I n  
o the r  words, t he re  a r e  more producers than users t h i s  time. 

A l i s t a i r  Wright ( U n i v e r s i t y  o f  L i v e r p o o l )  - Yes. t rue.  I am t h i n k i n g  t h a t  had 
George Benwell n o t  been here, would we have thought  o f  computer models th rough 
which you can ' f ly ' .  I doubt  it. Co f i r s t  o f  a l l ,  con tac t  must be made w i t h  
o the r  s c i e n t i s t s  b u t  somehow, you  have t o  do t h e  read ing  as w e l l .  It i s  an 
i n fo rma t ion  search problem. and I d o n ' t  know how t o  deal w i t h  it. 

George Benwell ( U n i v e r s i t y  of Melbourne, A u s t r a l i a )  - I t h i n k  t h e  concept, n o t  
o n l y  mine b u t  a l s0  o f  o thers,  o f  hav ing  dynamic 3-dimensional models, a r e  where 
a l o t  o f  search i s  be ing  c a r r i e d  out.  For  example, i n  the a r c h i t e c t u a l ,  
a rch ieo log ica l  and marine f i e l d s .  I agree w i t h  A l i s t a i r  t h a t  i t  i s  d i f f i c u l t  
t o  become Jacks o f  A l 1  Trades; t o  know s u f f i c i e n t  i n fo rma t ion  o f  t h e  so many 
f i e l d s  t h a t  a re  a v a i l a b l e  t o  US. It . i s  a monumental task. 

. .  
~ 

Ren Linton (NERC) - T h i s  i s ,  o f  course, one o f  t h e  problems w i t h  hav ing compu- 
t e r  methods and o f  t h e  a c q u i s f t i o n  of  t h i s  vas t  amount o f  data. 

i 
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Etienne Ca i l l i au  (Etablissement Principal Service Hydrographique e t  Oceano- 
graphique de l a  Marine, France) - Taking u p  what Mr Wright was saying abou t  the 
lack qf some expertise i n  the technica1 and s c i e n t i f i c  f i e lds ,  I think t h a t  we 
have only t o  deal with general ideas because there i s  no way t h a t  we can cons- 
t i t u t e  a team of researchers,  because we have no time t o  undertake real 
research. I do not t h i n k  i t  i s  possible t o  cover a l1  the people in  the world 
who are dealing with the  display of data. However, I do n o t  regret  t h e i r  
absence. I would a l s0  l i k e  t o  make a general remark, although i t  i s  not an 
answer t o  the report. I t  i s  a l s0  not meant t o  be c r i t i c a l .  According t o  the 
presentations t h a t  we have  been l i s t en ing  t o  f o r  t h e  past  2 days,  I am somewhat 
surprised t o  have heard so l i t t l e  about t h e  s ca l e  of representation. I t  seems 
t o  me t h a t  the problem o f  the  s c a l e  o f  the  d i f f e ren t  practica1 displays which 
can be made from the  d a t a  f i l e  i s  very important, especially i n  the case of t h e  
new electronic methods and perhaps even more with:these new methods rather  than 
the classica1 ones. T h i s  s h o u l d  be given more at tent ion.  

Ron Linton (NERC) - I agree w i t h  you. the problem of generalisation i n  d igi ta l  
cartography i s  very great. I t  i s  a problem t h a t  no one has y e t  solved, a t  l e a s t  
I do not t h i n k  5 0 ,  i n  d ig i t a l  terms. I mentioned e a r l i e r .  i n  a geological con- 
t ex t  the original f i e l d  sheets a r e  d ig i t i s ed  a t  1/10k, t he  data i s  then plotted 
a t  1/50k sca le  onto a manually produced topographic base. The s i tua t ion  then 
a r i s e s  t h a t  roads and other topographic features have changed position due t o  
manual generalisation. Many hundreds of amendments then have t o  be carr ied out 
t o  the original d i g i t i s e d  data t o  correct ly  r eg i s t e r  w i t h  the  smaller scale  
top0 base. I have long f e l t  t h a t  a l o t  of generalisation in ‘ tha t  production i s  
unnecessary, especially i n  the  case of manually produced maps where, i n  
opinion, a l o t  of the general isat ion t h a t  has taken place has been carr ied o u t  
t o  suit the cartographic draughtsmen. Thus. i n  many cases,  the  draughtsmen has 
s l i gh t ly  straightened lines o r  moved data so as  t o  make i t  easier  for  h i m  t o  
draw part icular  features. I t h i n k  t h a t  with modern d ig i ta l  techniques, t h e  
volume of generalisation s h o u l d  be f a r  less. I often t h i n k  t ha t  perhaps the 
best way t o  handle generalisation i n  d ig i t a l  cartography i s  t o  plot  the d i g i t i -  
sed d a t a  a t  the  require output s ca l e  and then t o  inspect i t  by eye and decide 
w h a t  generalisation is  actual ly  needed, ra ther  than t o  incorporate the genera- 
l i s a t i o n  a t  the larger sca le  before d i g i t i s i n g  i s  commenced. A n  al ternative > 

method would be t o  employ some special ised computer software f o r  cartographic 
generalisation. I should  say, t h a t  this i s  just  my own personal view. 

- .  
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Et ienne  C a i l l i a u  (EPSHOM) - I do n o t  f u l l y  agree. L e t  me g i ve  you an example. 
I 

I n  our  estab l ishment  we s e t  up f i l e s  f o r  t h e  coas t l i ne .  A t  t h e  beginning 'we 
b e l i e v e d  t h a t  one f i l e  would be s u f f i c i e n t  f o r  a l 1  cases. However, we disco- 
vered t h a t  we had i n  f a c t  t o  c r e a t e  about 4 o r  5 d i f f e r e n t  f i l e s  accord ing t o  
t h e  sca le  o f  ou tpu t  f o r  t h e  c o a s t l i n e .  Thus, we r e q u i r e d  a c o a s t l i n e  f o r  
1/25,00O;,one f o r  1/300,000 - 500,000 and one f o r  t h e  1/2m scale and so on. 

Ron L i n t o n  ( N E K )  - I agree t h a t  you cannot use t h e  Same d i g i t i s e d  i n p u t  data 
f rom 1/25,000 t o  1/25m. You have t o  c r e a t e  a s e r i e s  o f  f i l e s  b u t  t h e  da ta  
should be de r i ved  f rom t h e  o r i g i n a l  d i g i t i s e d  data so t h a t  many o f  t h e  pos i -  
t i o n s  such as t h e  co-ord inates o f  s t r a i g h t  sec t i ons  o f  c o a s t l i n e  a r e  going t o  
have t h e  Same co-ord ina te  re fe rences  a t  a l 1  sca les.  

E t ienne C a i l l i a u  (EPSHOM) - I must say t h a t  we were n o t  ab le  t o  c r e a t e  der ived  
f i l e s  from the bas i c  one. 

' I  
ii 
'I i 
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We had t o  independent ly d i g i t i s e  a l 1  t h e  f i l e s .  

G o f f i n e t  (EPSHOM) - I f  I can add something. F o r  our  c o a s t l i n e  we too  
have several  f i l e s .  World-wide f i l e s  and f o r  France, we d i g i t i s e d  a t  a scale,  
o f  1/25,000. We used automat ic  so f tware  g e n e r a l i s a t i o n  b u t  we saw t h a t  f o r  
graphica l  representa t ions  t h e  use o f  such so f tware  was l i m i t e d  t o  c e r t a i n  
scales. That i s  t o  say, we c o u l d  n o t  use c e r t a i n  f i l e s .  We were o b l i g e d  t o  
s top  the  i t e r i s a t i o n  and t o  s t a r t  wi th a new c o a s t l i n e  t o  c r e a t e  smal le r  
scales. The g e n e r a l i s a t i o n  programme works b u t  f o r  g raph ic  p resenta t ion ,  i t  i s  
n o t  s u f f i c i e n t .  There a r e  always p a r t i c u l a r  cases where i t  i s  n o t  acceptable. 
I t  i s  t h e  Same f o r  bathymetry. I n  t h e  case o f  map fea tu res  t h a t  show dangers 
to navigation..we are  sometimes t o  ob l i ged  t o  modify curves t o  f i t  i n  a sound- 
ing, o r  something l i k e  tha t .  That  i s  why we make a g r e a t  d i f f e r e n t  between 
f i n a l  maps, and t h e  source data, Genera l i sa t i on  is very important.  

G i l l e s  Bessero (EPSHMI) - I fee1 t h a t  i f  we l o o k  i n t 0  t h e  f u t u r e  regard ing  t h e  
sca le  problem, one t h i n g  we have t o  t h i n k  o f  i s  how t o  prevent '  t h e  user  us ing  
y o u r  genera l ised products  t o  d e r i v e  o t h e r  products  a t  a l a r g e r  sca le  than t h a t  
f o r  which the o r i g i n a l  data was intended. T h i s  i s  t h e  reverse problem and I 
t h i n k  i t  i s  more c r i t i c a 1  than genera l i sa t ion ,  because once avai lab le;  anybody' 

' 

I 
can make anyth ing o f  data. I 

Ron L i n t o n  ( N E K )  - The ECU produced, sometime ago, a s e r i e s  o f  bathymetry maps 
l 1 

a t  1/2.4m. We were asked l a t e r  t o  produce maps a t  1/250,000 o f  3' x 2' sec t ions  I 
' !  
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and transform them t o  the UTM Projection. 
l / l m .  

T h e  original d a t a  was d ig i t i sed  
I t  was pointed out t o  the customer t h a t  the resu l t s  were no t  going t o  

a t  
be 

very good. However, they were not concejned about the graphic qual i ty ,  a l1  they 
wanted was a 1/250k base map and  t h a t  was, as f a r  as they were concerned, t h e  
quickest way of achieving this. These maps were t o  be used as base maps f o r  the 
p l o t t i n g  of seismic data and they were not intending t o  include the bathymetry 
a t  a l l .  As expected, when the 1/250k maps were produced, t he  graphic quali ty 
was very poor a s  i t  always i s  when stream dig i t i sed  l i n e  d a t a  i s  enlarged, b u t  
as i t  was a working document and a s  we had  made i t  c l ea r  t h a t  t h e  bathymetry 
shou ld  n o t  be published in  t h a t  form, the  request was carr ied out. I t  i s  a l s0  
c lear  t h a t  many enquirers for  d ig i t a l  data have no idea how the d a t a  i s  struc- 
tured. T h u s  one enquiry, a s h o r t  while ago, required a d ig i ta l  coast l ine of 
the  United Kingdom a t  i/lO,OOO scale t o  be held i n  no more t h a n  100 co-ordinate 
pairs. I t  i s  t o t a l ly  impossible t o  h o l d  such a..large d a t a  set u s i n g  such as  
smal1 set  of control poin ts .  Some users do seem t o  imagine t h a t  once you have 
a data set you can produce almost anything from i t .  

Etienne Cailliau (EPSHOM) - Yesterday, we spoke about the def ini t ion of the 
word Display, and i t  was concluded t h a t  i t  must indicate  i n  some way a l1  the 
processes and al1 the products you can g e t  on the data. What do you t h i n k  about 
th i s?  Should be limit our considerations t o  the graphical display o r  perhaps 
only t o  maps o r  t o  the whole extent?  

Ron L i n t o n  (NERC) - The original Term of Reference f o r  t h i s  research, which I 
have been carrying out for  the p a s t  4 years. was 'Methods of Display, on Maps 
and Charts of Data collected by Modern Methods of Ocean Survey'. A s  a t i t l e ,  
this was shortened t o  'Methods of Display of Ocean Survey Data'. ' A s  f a r  as  I 
am concerned, I am including computer displays,  sidescan sonar displays,  photo- 
graphic o u t p u t  as wel1 as maps and cha r t s  i n  the  normal sense. They a r e  al1 
visual demonstrations.of t he  data.  I am n o t  concerned whether the demonstration 
i s  on a' piece of paper, a screen, whether i t  is  printed i n  6 colours or whether 
i t  i s  a one colour map su i tab le  f o r  dyeline p r i n t i n g .  

Etienne Cailliau (EPSHbM) - Yes, i t  i s  graphical. For example, i f  the product 
is a single piece of information written on a piece o f  paper, do you consider 
t h a t  this i s  a dfsplay? Or should i t  be something like a flashing l i g h t  on a 
screen? 
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Ron L i n t o n  (NERC) - I t h i n k  t h a t  d i s p l a y  should be de f ined i n  t h i s  c o n t e x t  as a 
g raph ic  representat ion o f  data. A f t e r  a i i .  t h e  Commission i s  c a l l e d  t h e  Marine 
Cartography Commission and j t  i s  t h e  I n t e r n a t i o n a l  Car tographic  Assoc ia t i on  so 
what we are t a l k i n g  about i s  g raph ic  representa t ion .  I am a lso  i n c l u d i n g  such 
dev ises as t h e  harmonic rep resen ta t i ons  of  cu r ren ts ,  and so on. Al though t h i s  
i s  n o t  s t r i c t l y  a map o r  a ca r tog raph ic  o u t  product,  i t  i s  c l o s e l y  assoc ia ted  
w i t h  it. 

A l i s t a i r  Wrìght ( U n i v e r s i t y  o f  L i v e r p o o l )  - Tha t  i s  i n t e r e s t i n g  and perhaps 
should be expanded a b i t  more. I n  t h e  t a l k ,  I mentioned the  p o s s i b i l i t y  o f  
b r a i l l e  maps which are  n o t  u s e f u l  t o  a s i g h t e d  person al though t h e  t e x t u r e  
c o u l d  always be used. It occurs t o  me t h a t  one o t h e r  way o f  m u l t i - l a y e r i n g  

. i n f o r m a t i o n  o f  a map i s  t o  use a development o f  t h e  i n p u t  t a b l e t .  For  t h e  
d i g i t i s i n g  system we saw where by touch ing  a map a t  a c e r t a i n  place, you  can 
g e t  audio i n fo rma t ion  from it. You c o u l d  then have as much in fo rma t ion  as you 
wished. It cou ld  be a way o f  p i l i n g  i n fo rma t ion  onto a c h a r t  which i s  going t o  
be one o f  t h e  problems. By m u l t i - l a y e r i n g  you o b t a i n  t h e  i n fo rma t ion  w i t h o u t  
c r e a t i n g  a mess. O f  course, aud io  i n f o r m a t i o n  can now be processed d i g i t a l l y  
t o  speed i t  up t o  a p o i n t  where i t  can be understood even i f  cannot be spoken. 
T h i s  cou ld  be a compressed way o f  passing in fo rmat ion .  

Ron L i n t o n  (NERC) - Yes, t a c t u a l  mapping has become q u i t e  an impor tan t  area i n  
t h e  ICA.  However, t h e  i dea  o f  touch ing  t h e  'map and the  map ' t a l k i n g '  t o  you i s  
something I have n o t  considered. 

A l i s t a i r  Wright ( U n i v e r s i t y  o f  L i v e r p o o l )  - Well, we have touch s e n s i t i v e  
screens on computers and s y n t h e t i c  voices. 

-- 

A l 1  we have t o  do i s  combine them. 

George Benwell ( U n i v e r s i t y  o f  Melbourne) - Tak ing  t h a t  t o  the  l o g i c a l  end, you 
must ask t h e  quest ion - why do we have maps and why do we d i sp lay  i n fo rma t ion?  
The answer t o  t h a t  is two-fold. F i r s t  i s  t o  t e l t  o t h e r  people what we know, 
secondly we need t o  know i n f o r m a t i o n  t h a t  o t h e r  people know, say f o r  gu id ing  a 
vessel  o r  g e t t i n g  a s h i p  s a f e l y  i n t o  po r t .  A. l o g i c a l  answer t o  a l 1  t h i s  i s  t h a t  
we won' t  need any o f  them once we have automated t h e  e n t i r e  process, b'ecause a t  
t h e  moment we cannot gulde a vessel  by i t  l o o k i n g  a t  t h e  map. We have t o  l ook  
a t  t h e  map and then s tee r  t h e  helm p o r t  o r  starboard, f a s t  o r  slow. Eventua l l y ,  
i t  w i l l  be a l 1  automatic and we w i l l  n o t  need c h a r t s  a t  a l l .  I should say t h a t  
though I am suggest ing t h i s ,  I d o n ' t  necessa r i l y  agree w i t h  it. 

' 
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Ron L i n t o n  (NERC) - I am sure t h e r e  w i l l  be automat ic guidance systems, perhaps 
f o r  go ing i n t o  por t .  Cross ing t h e  midd le  o f  t h e  A t l a n t i c  Ocean may wel1 'be 

i n fo rma t ion  f o r  .o ther  people who a r e  n o t  g u i d i n g  sh ips  i n t o  harbour, such a s  
those i n t e r e s t e d  i n  t h e  d i s t r i b u t i o n  o f  f i s h  s tocks and o the r  b io log i ca1  o r  
environmental in fo rmat ion .  T h i s  i s  where we come i n t o  t h e  area o f  rea l - t ime  
d isp lays,  r a t h e r  than t h e  s i t u a t i o n  where you press a b u t t o n  and the  t r a w l e r  
i t s e l f  f o l l ows  t h e  f i s h .  

another question. I n  any case, t h e r e  w i l l  s t i l l  be a need t o  d i s p l a y  o r  p rov ide  '0 

C h r i s  Van de Velde (Nether lands) - The way o f  p resen ta t i on  o f  t h e  data i s  so 
dependent on t h e  purpose you have. So i t  i s  very d i f f i c u l t  t o  have a standard 
way of p resenta t ion  because i t  does n o t  always serve t h e  purpose you want. You 
have contour  l i n e s  which can f o l l o w  developments i n  time. You may need 20 
contour  l i n e s  each year .  That i s  an easy way ta f o l l o w  developments i n  time, 
espec ia l l y  r i v e r s .  

When you t h i n k  o f  cartography, you have t o  t h i n k  of s tandard methods o f  presen- 
t a t i o n .  I t h i n k  t h a t ,  i s  t h e  d i f f i c u l t y .  We have be ing  d iscuss ing standard 
methods and nly need i s  spec ia l  purpose presentat ion.  May be we can co-operate 
i n  some way, b u t  I do n o t  t h i n k  t h a t  we can always co-operate. 

Rod Powel1 (Wimpol L imi ted .  UK) - I t h i n k  t h a t  i s  a very  v a l i d  po in t .  On t h e  
oceanographic side, I t h i n k  we have a s i m i l a r  problem. We a r e  always l o o k i n g  
f o r  ways t o  make non-standard da ta  p resenta t ions  which a r e  meaningful t o  one 
person and n o t  t o  everybody. I t h i n k  t h a t  i s  why, i n  some ways, t h e  presenta- 
t i o n  I was t r y i n g  t o  make was a b i t  d i f f e r e n t .  People were not aware o f  what I 
was t r y i n g  t o  do. Because i t  was very d i f f e r e n t  f rom t h e  car tograph ic  process, 
I t h i n k  i t  was a v a l i e d  at tempt,  b u t  u n f o r t u n a t e l y  people d i d  n o t  r e a l l y  have 
s u f f i c i e n t  background. 

Chris Van de Velde (Nether lands) - Because f o r  the  p resen ta t i on  o f  waves, you 
can g i v e  a huge map o f  the whole wor ld  with data concerning the  r a t e  o f  occur- 
rence o f  wave exceedence o r  something l i k e  tha t .  That ' s  one presentat ion.  
Another p resenta t ion  i s  t o  g i v e  t h e  wave energy spectra. There are  on ly  a few 
people who need energy spec t ra  o f  waves so you cannot g i v e  a l 1  t h e  wor ld  a l 1  
t h e  energy spec t ra  you know. I do n o t  think t h a t  is u s e f u l  because i t  i s  f o r  
on l y  l i m i t e d  areas t h a t  you need energy spectra.  For  example, f o r  design 
engfneers t o  p lace  a p l a t f o r m  on t h e  sea bottom. We do n o t  p lace p la t fo rms i n  
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sea thousands of metres deep. 
Possibly in  a hundred years,  I d o n ' t  know. 

Ron L i n t o n  (NEK) - B u t  is not t h i s  the whole poin t  of d ig i ta l  techniques; t o  
be able t o  produce d i f fe ren t  requirements. Thus,.you c o l l e c t  al1 your d ig i ta l  
data and s tore  i t  i n  a database and you t h e n  c rea te  a graphic product t h a t  you 

w a n t  fo r  a specif ic  point i n  time or f o r  a spec i f ic  purpose. 

For tha t  kind of thing you need energy spectra.  

w 

Chris Van de Velde (Netherlands) - There a re  many wave observations on ships. 
For example, a man looking a t  t h e  sea from the bridge may say ' the  waves a re  20 
metres h i g h ' .  There are many such observations b u t  these do n o t  give the wave 
spectra. 

Rod Powel1 (Wimpol L t d )  - I t  i s  d i f f i c u l t  t o  display or s tore  oceanographic 
data i n  d igi ta l  form which . i s  going t o  give you a l1  the resul ts .  Take f o r  
example the wave again. One day t h e  man may say ' t h a t  i s  a 20 metre.wave', 2 
days l a t e r  there may be no wave. That i s  a very d i f f i c u l t  t h i n g  t o  ra t iona l i se  
and t o  s t o r e  d ig i ta l ly .  I t  is a problem, b u t  how do we solve it? 

Alistair Yright (University o f  Liverpool) - I would guess you simply multi- 
layer it .  In t h a t  case the presence o f  d a t a ,  t h a t  i s  n o t  comprehensive d ig i ta l  
data, i n  an area should be indicated i n  some way, perhaps by going down another 
layer and finding it. I do n o t  t h i n k  i t  can al1 go in to  one level because t h a t  
s o r t  of observation cannot  be compared w i t h  data col lected from say a wave 
buoy. So you just have t o  have leve ls  and spend your time going through them. 

Ron L i n t o n  (NERC) - I t  comes down t o  the Same t h i n g .  I f  you want information 
on waves or currents a t  d i f f e ren t  depths, you can p u t  the  data together as 
1 ayers. 

Alistair Yright (University o f  Liverpool) - These leve ls  a r e  levels  of r e l i a -  
b i l i t y  o r  accuracy. a l though I cannot see how t o  display them. 

Ron Linton (NERC) - Displaying reliabil i t y '  is  something t h a t  has taxed cartog- 
raphers for. some time. Using image analysis  techniques i n  l a n d  mapping, you can 
have an area t h a t  you have  decided i s  woodland. The boundary of the  woodland 
on a r a s t e r  display i s  not always wel1 defined as  each pixel may be represented 
as woodland or something else.  Some of the pixels may have a spectra1 value 
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somewhere between t h a t  o f  woodland and t h a t  o f  t h e  a d j o i n i n g  l a n d  use. I n  o rder  
t o  know d e f i n i t e l y  t h a t  an area i s  woodland. you use t h e  technique o f  p i x e l  
s h r i n k i n g  t o  'remove' t h e  bounding 1, 2 o r  3 ' l a y e r s '  o f  pixel.? t o  e s t a b l i s h  an 
area t h a t  can be more r e l i a b l y  descr ibed as woodland. 

A l i s t a i r  Wr ight  ( U n i v e r s i t y  of L i v e r p o o l )  - A t  l e a s t  you do have t h e  p o t e n t i a l  
t h a t  where i n fo rma t ion  i s  vague, you can show i t  as vague. Wi th modern tech- 
niques, you can l e t  t h e  user  consc ious ly  what i n fo rma t ion  he can and cannot 
r e l y  on. Th is  i s  one o f  t h e  th ings  t h a t  concerns 
me, always d i s p l a y i n g  t h e  r e l i a b i l i t y  t o  t h e  uninformed user. 

So these a r e  p o s s i b i l i t i e s .  

Ron Linton (NERC) - Yes, i n  f a c t  one o f  t h e  problems o f  maps i s  t h a t  many were 
so b e a u t i f u l l y  produced as t o  imp ly  a h i g h  degree o f  l i a b i l i t y .  I n  t h i s  case, 
i t  i s  t h e  sk i11 o f  t h e  car tographer  which has c rea ted  t h e  problem. 

E t ienne C a i l l i a u  (EPSHOM) - May I come back i n t o  the  problem o f  s tandard i sa t i on  
of d isp lay .  We say i t  i s  because t h e r e  a r e  many d i f f e r e n t  users t h a t  i t  i s  
d i f f i c u l t  t o  standardise.  Speak- 
i n g  o f ' d e p t h s  and t h e  cho ice  o f  contours which are selected, i t  i s  d i f f e r e n t  
when hydrographers o r  g e o i o g i s t s  c a r r y  o u t  t h e  process o f  se lec t i on .  We know 
that  t h e  methods and r e s u l t s  o f  one a r e  o f t e n  n o t  acceptable t o  t h e  other .  I 
t h i n k  i t  i s  normal and t h i s  problem i s  impor tan t  because o f  t h e  huge loss of 
money, t ime  and e f f o r t .  So i t  should be poss ib le  t o  f i n d  a compromise i n  t h a t  
area. For  example, I t h i n k  t h a t  hydrographers should take  i n t 0  account t h e  
form o f  t h e  bathymetr ic  s t r u c t u r e s  and t h e  geologica l  phenomena more than they 
do a t  present. 

I t h i n k  t h a t  i s  something we have t o  reg re t .  

Ron L i n t o n  (NERC) - I agree t h a t  t he re  a r e  many occasions where one o f  a group 
of  d i f f e r e n t  o rgan isa t ions  c o l l e c t i n g  t h e  same sought o f  data i n d i c a t e  t o  a 
t h i r d  p a r t y  o r  t o  t h e  user  t h a t  t h e  data c o l l e c t e d  by o t h e r  members o f  the  
group a r e  unre l iab le .  

FUTURE WORK 

Ron Linton (NEK) - As I have s a i d  t o  one o r  two people, t h e  Commission i s  
c o n t i n u i n g  f o r  the  nex t  3 yea rs  as the  nex t  Genera1 Assembly o f .  t h e  I C A  w i l 1  be 
i n  Mexico City i n  1987. The 2 tasks  t h a t  a r e  proposed t o  be undertaken are: 
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1. T h e  continuation of t h i s  invest igat ion 'Methods o f  Display of  Ocean Survey 
D a t a '  - i t  was proposed t o  continue this invest igat ion in order t o  attempt 
t o  include al1 methods and forms of display t h a t  in  some cases have only 
been br ief ly  touched upon d u r i n g  the past  4 years.  I t  i s  intended t o  com- 
plete this research before 1987. 

'O 

2. A review of Y a c h t i n g  and Smal1 Cra f t  Charts - These are being produced in a 
number of countries. In some cases by the o f f i c i a l  Hydrographic Service a n d  
i n  some cases by o ther  organisations who a r e  taking the  basic Hydrographic 
Chart of an area and are adding t o  i t  a l a r g e  amount of other information. 
This Review will be undertaken by the Deputy Chairman of the Commission, 
Bryce Biekoff from Queensland, Austral i a .  

I would l ike  t o  suggest t h a t  i n  perhaps 2 years, t ime there s h o u l d  be another 
Seminar t o  complete the invest igat ion o f  both areas  and  w i t h  the  intent ion of 
producing a combined Report on both subjects i n  time f o r  the  1987 Mexico City 
Conference. 

Chr i s  Van de Velde (Netherlands) - The f i r s t  task seems much larger than t h e  
second. In the case of Yactiting Charts the sca l e  of presentation under the 
area you wish t o  present i s  r a the r  l imited,  I t h i n k .  In genera1 you speak of 
coastal areas and t h a t  ce r t a in  sca les  and there i s  n o t  much difference. 

Ron i i n t o n  (NEK) - What has become apparent i s  t h a t  there  are differences in  
t h e  way t h a t  the information is  presented. 

Chris Van de Velde (Netherlands) - There a r e  some smal1 c r a f t  charts a t  a scale  
of 1 / 1 O D  and some a t  l / l m .  I t  i s  rather a 1irnited.difference i n  scale, I t h i n k .  

Etienne Cai l l iau  (EPSHOM) - I do n o t  agree. For example, i n  France, there a re  
special charts for  boating up to  1/30D,ODD sca l e ,  b u t  the methodology i s  not 
the Same. In one. the f i rs t  problem i s  t o  consider fundamental problems and 
t h e  second subject I s  a review. I do n o t  see how i t  would be. possible t o  have 
a Seminar i n  which  both problems a re  examined together and  the people 'who will 
attend this Seminar will be d i f f e ren t  according t o  the problem which  interests 

. them. 
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Ron Linton [NERC)  - I agree t h a t  the 2 subjects a r e  d i f fe ren t ,  and t o  confirm 
t h e  second i s  a Review f o r  the next  3 years ,  and the intention i s  f o r  the 
people carrying out  t h a t  Review t o  acquire copies of Yachting :end Smal1 Boat 
Charts from as  many producers as  possible and may be it .  would be a presentation 
of t h a t  Review and f o r  the  par t ic ipants  t o  a s s i s t -  i n  the  creation of a s e t  of 
recommendations f o r  the portrayal of par t icu lar  features.  What became c l ea r  
when this was discussed i n  Perth, was t h a t  a number of these char t s  are  being 
produced t o  a variety of designs. In some ways, this may not be too important 
a s  many smal1 c r a f t  do not venture out of t h e i r  home waters. 

Etienne Ca i l l i au  IEPSHOM) - 50 you t h i n k  i t  would be possible t o  gather people 
who are interested i n  t h a t  Review and i n  the subject  of Methods of Display? I 
t h i n k  they are  ra ther  unhomogeneous. 

Ron Linton (NEK) - You ask if  I t h i n k  i t  i s  possible? Yes, I do believe i t  is  
possible. Whether o r  not i t  actual ly  happens, I do not knowyet. We will have 
t o  see how the investigations work out. 

Chris Van de Velde (Netherlands) - I t h i n k  t h a t  the f irst  object s h o u l d  be more 
narrow because i t  is too wide. May be i t  should be divided in to  2 parts .  The 
f i rs t  par t  could be nautical char t s ,  the other  bottom topography while another 
subject m i g h t  be a database of ocean data - n o t  t h e  presentation of i t  b u t  t h e  
database containing it. 

Ron Linton ( N E K )  - We have del iberately t r ied t o  make i t  f a i r i y  general, 
because whenever we have specifica1 ly mentioned Hydrographic Charts, the 
various Hydrographers who come t o  the ICA Conferences become ra ther  concerned 
because they f ee l ,  probably w i t h  j u s t i f i ca t ion ,  t h a t  t h e  design, content e t c  of 
nautical cha r t s  i s  t h e i r  prerogative and not the  prerogative of KA. I have 
always included Hydrographers i n  the discussions, because we are  talking about 
the genera1 display of ocean survey data. T h i s  means t h a t  the subject does 
become very wise. We are,  a t  the moment, simply examining the problem, although 
may be by 1987 i t  will be possible t o  a r r ive  a t  recommendations f o r  some 
aspects of the to t a l  area. A t  present, I am looking towards the database 
aspects a s  my ownsinput. However, the sophisticated computer equipment which I 
have  been us ing  i s  not avai lable  t O  many marine cartographers and wha t  I am 

I 
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concerned about i s  t o  i n c l u d e  t h e  whole area o f  the  problem o f  t r y i n g  t o  por-  
tray t h e  l a r g e  amount o f  e l e c t r o n i c a l l y  c o l l e c t  data, i n c l u d i n g  us ing  manual 

methods t o  do 50 .  D 

A l i s t a i r  Wr ight  ( U n i v e r s i t y  o f  L i v e r p o o l )  - I f  t h e r e  i s  another meet ing i n  2 
years time, I t h i n k  i t  would be f i n e  i f  i t  cou ld  be based i n  a cen t re  o f  excel -  
lence such as t h i s  ( B r i t a n y  Cent re  o f  Oceanography). I do no t  know how many 
centres t h e r e  are. The s t i m u l a t i o n  I g o t  f rom those t o u r s  we had yesterday 
were considerable.  I t  woke me up w i t h  some ideas  and so i f  you can base i t  i n  
somewhere b e a u t i f u l  t h a t  happens t o  h o s p i t a b l e  as we l l ,  so much t h e  be t te r .  I 
t h i n k  t h e  exce l lence i s  perhaps t h e  f i r s t  c r i t e r i o n  t o  wake people up and g i ve  
them some input .  

No doubt, our  thanks w i l 1  be recorded f o r  t h e  r e a l l y  e x c e l l e n t  way we have been 
looked a f t e r .  It has been one o f  t h e  most p leasant  Seminars I have ever  been 
to .  That i s  n o t  f o r  t h e  record,  i t  i s  j u s t  t o  say thank you. 

Ron Linton (NEK) - Yes, I agree. i t  has been wonderful t o  have a Seminar i n  
such a s i t u a t i o n  combined with, as A l i s t a i r  said,  i n  a Cent re  o f  Excellence. I 
would t h e r e f o r e  l i k e  t o  f o r m a l l y  say thank you  t o  b o t h  COB and EPSHOM f o r  
a l l ow ing  t h e  Seminar t o  take  p l a c e  here  and f o r  showing US so much o f  what i s  
going on a t  b o t h  establ ishments.  Personal ly ,  I would a l s o  l i k e  t o  say thank 
you t o  E t ienne C a i l l i a u ,  Michel  Le Gouic and Monsieur de Clarense f o r  making 

a71 t h e  necessary arrangements. 

Et ienne C a i l l i a u  (EPSHMI) - It i s  f o r  US t o  say thank y o u ' f o r  coming, and t o  
have chosen B r e s t  f o r  t h e  meeting. and t o  have been a b l e  t o  compare i n  you r  
v i s i t s ' b o t h  COB and EPSHOM. Thank you once again. 
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2nd SEMINAR ON METHODS OF DISPLAY 

OF OCEAN SURVEY DATA 

THP A - F m V  
K X P L O I T A T I O N  

uIenmr UCED IN HYDROGRAPHIC AND AERIAL 

ne of che  z a i n  f c a i i r e s  of t i e  firsz 
eceracior .  of automatcd systen f o r  siirrc:.s 
hicn was used by SR? i n  1 9 7 4  an board 

phe oceSco?r iphic  v o s s ~ :  3 ' E n r r e c a s t e s r x  
as a : a z t r s l i e e d  de:s-?rocassiz?. w:iicz 

lmF1zed d:!f:c;lties ir. l i t e r  dei'elopac::. 

b h r  nasr conmonly i 5 c d  rensrirï U r n  '.?.i 
rollowing : 

p o s i t i o n n i n g  recc~:'css IToEan. Tridcnr. 
gyicdis, Lo:m C, Omga,  'Ccansit 
p c o u s t r c  sys:ams anti 50 on...I 

- bachymetr ic  sounders  LiEs0 2 0  and Raythcon 

- m e t e o r o l o g i c a l  sensors 

- KSS 30 Bodenseewerk grs..%eter 

- Thomson-üoppler C u r r e n t  n e t e r  

- S i b e r  oceanoçrnpbic  instrï:ea=s i t i d e  
qnuq.?s, c u r r e n t  meter, sound .,elocimeteri 

- t h e  dead.  recironing a i 3  t i m i n g  r r . i t  " H y -  
d e s t "  wnich d i s s a t c h e s  on t te  netwórk 
t h e  dead reckozinq  paraxe:ers !:iae; h,ea- 
d ing .  s p e e d ) .  and Iiiarks =!ie ti-= on m a -  
log r e c o r d i n q  ë e v i c e s  

,. ... 

- t h e  s n i t  wixch recorës oc a casset t -  
t h e  ï a l i d a t e d  d a t a  Era= :he ins::rxenzs 
consecrad t o  t h e  neydork 
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recorder ,  

- correc ted .  fox known c n l i t r a t i c n  e r r o r s ,  

- sirootL.ed if needed tï a linear recUrSlve 
-. 

I 
I 

- s e l e c t i o n  of sockSin5s  a l o n p .  tbe  i i n e s  

t i d a l  a n a l y s i s ,  c o ~ ? J t a r L o n  of h i g h  and - 
l o w  water .  t i d a l  c o r r e - a t i o n  st?d:es . 

, 

I 

i 
I 

I 

i c rmtro l  of an  oconnogrophic s t a t i o n  

i r e c o r d i n  7 ,  cond u c  t i v 1 z)' 
When a CTD probo i s  lowerrd ,  b c s l d c s  data ~ 

a n'l c *=po r i1 :u r 2 Echo t r n c k i n s  and d iqI t i r . inT 

- 

I 
I 
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high-pass  f i l t a r i n q  
, Douhlo i n t r q r a t l o n  

ba developped i e  it'were proved t h n t  comer- 
clal  d lq i t izers  d l d  not meet our r e q u i r e -  
ment.. 

me, t h e  u i d t h ,  and $he h e i g h t  above  t h e  
threshold  

- for s a c h  emiss ion  D so1ec:ion r o u t i n e  
c h w s e s  t h e  most prolrabie  echo i q c n c r a l l y  
t h e  f i r s r  one t o  a p p e a r  i n  :na q a t e l  as 
wel1 as o t h e r  possible ones 

- t h e  s i z e  of t h e  qats which is c e n t e r c d  
on :he l a s t  most p r o c a b l e  v a i i d a t o d  ecno ,  
is determined by t h e  Seam w i d t i ,  t*.e sappo- 
sed bottom s l o p e  and s k i ?  speed  

- & a t  s i z e  is doubled if no echo  appears 
i n  it 

. ,  

performs both  t h e  e l i n i n a t i o n  of low fre- 
q u c n c i e s  and t h e  double  i n t e g r a t i o n  of 
high ones .  The f o l l o w i n q  t r a n s f e r  f u n c t i o n  
1s used a f t c r w a r d s  t o  C o r r e c t  t h e  phase  
d i f f e r e n c e .  
G i Z )  = L Ak 8 
wherc : 

= 

So a s  t O  o b r l i n  a response  closer t h a n  
2 %  i n  amplitii5c. f o r  f r e q u e k c i e s  h i g h e r  
t h a n  1/20 I I Z  z?sarcilcss of phase d i f f e r e n c e .  
t h e  f o ï l o w i n ~  v a l c e s  have been .adqpteä.  

i t t e  zhrcshold  is n o d x l a t e d  by tk,e rccci-1 SO 
ved e n e r g ï  ( i f  t h e r o  is no ?=Co i r .  :nel 
gare  =he t h r e s h o l d  l o u e i e d l .  1 %  = 0 , 0 2 9  Hz 

0 , 6 5 6  

I T h c  b e e t  t r a n s f e r  flincr:on t o  c a n c e l  Dhaso 

üeave c o w e n s a t i o n  

i "atcd by i i l t c r i n g  

t :ie 
,:ai 

.. . 
= i ,>k 

4 

, .  ... ,.< , 

= . .  
Hir: i .  x A:' 

I ; :  z 
I t s  rrinimum IS iound by d r r i v i n g  wi th  rcspec: ! 
zo ,ik. w!iicli oi'rcs a syatem oi t h c  Crrsr: I 

I 
I digrcc.  I t a  so lAt iun  qi-:os Ak i 

. :2< , 



rhlch l e a d s  t o  I 

LIn 2 eos (k-7) wl I L f e l  Con I W I  I1 sin Iwll 
Y 1  I 

( 3 1  

'he number of c o e f f i c i c n t s  Ak hae  been 
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I 
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G n o e  of Tornn or toron C. The phnaos 01 
p o s i t i o n n  may ba f 1 1 t e r a d  nccord ing  
t h o  y o n i t i o n n i n q  eystcrs and t h e  aurvrry 
o b j o c t i v a s  With Knlmrn f i l t o r  ( S y l c d i i  
raceivcr foi instance1 OI wíth l í n a a r  recuc- 
Sivo  f i i t o r s  (Tbrnn, toron Cl  for traak 
c o n t r o l  for inSt l lnOe.  The p o s s i b i l i t y  o1 
t h e  hydroqraphoc's í n ~ ~ t a n t a n e a u s  s teppfr ig  
i n  t O  modily t h e  f i l t u r  pardmters and 
t h o  M P  weiqhta  improves f i x  q u a l l t y  ~ n d  

, .  ~, . .  
Pix c o n p u t a t i o n  

ssume n ( 5. 3 1  observod LOP whose v a l u e  
s T i ,  af ter  c a l i b c a t r o n  corceccioas Ci a z a p -  
l i e d  and l e t  P i  be t h c i r  p c e c i e i o n s  expres-  
ed i n  LOP u n i t .  

e t  PaíXa.Yal bt: an aGproxima%c f i x  and 
y t h e  vali les  cornputcd at t h a t - p o i s t .  

ec h i , B i  be t h c  p3r:ial deri ' :ativoc of  
i w i t * ,  r e s p e c t  to X a7.d Y a: ?2. Thc eTJa- 
ion  f o r  a LOP around Pa is : 

,ia l e a s t  sqriares s i l u r r o n  is f o m d  by 
n i r e r a r i v e  process : I i (?tCl-! ct .~ 

a t  t h e  SHOH t o  impeove t h e  a c c u r a c y  of 
o c e a n i c  nnvigar ion .  T h a t  f i l t e r i n g  t e c h n i q u e  
a p p l i e s  t o  lir.elf or l i n c a r i z c d  system 
and seems w e l l  ddaptcd  to dynamica1 Situo- 
t i o n s  and non s t a t i o n n a r y s r s t i s t i c a l  d i s t u r -  
b a n c e s  as wal1 as  te mul t i -d imans iona l  
system5. I t  is a l s 0  an  opt imal  t e c h n i q u e  
bccause  i t  n i n i m i z c s  t5c i n t e g r a l  of t h e  
q u a d r a t i c  error aná shodld  g i v e  t h e  bes= 
rcsuits.  

un:or:inateìy t h e z e  s t i l l  is  a serious 
d i f f l c ï l t ; .  i n  P $ e i i i ? . g  t h e  e r r o r s .  Thoss 

Post c o n t r o l  of c a l i b r a t i o n  
$t ;e N s t a r i o n e  +'.?nl;. d i s r r i b c t c d  ;a 
re area vhere t h e  s).stem is zsrd. fcr 

I 
i 
' I  
I 

I 
',;he sor i . j ing  seïectiii.. a i c o r i t 7 z  for  . a 
l i n e  safisii-e t n e  foLlosriri? c o n d i t i o n s  : 

Soundinq s e l e c t i o n  a l o n s  a l i n e  

I 
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tinq of r e j a c t i n g  th. inKormarion. ' ' ' 

Thr s ~ l e c t l o n  á l n p l a y e d  on a m n l t o r  cnn 
of cours# ba aI tmrod i n e a r a c t l v s l y  by 
t h e  surveyor .  

Dlqltol t e r r a i n  modoll lnq 

A d i q i t a l  t s r r a i n  model is a set  0K parme. 
ters determined a t  p o i n t 5  (Xi,YIJ end af 
i n t e r p o l a r i o n  lormula whicli a l l o w s  to conput t  
anywnera t h e  Z C W r d i n n t Q  anti porisibl; 
lts p a r e l s 1  d e r i v a t i v e s  w l t h  r e s p e c t  t c  
X dnd Y. 

r - - ~  
i n t e r p o î a t i o n  I u n c t i i n .  ,.;r,>;.''.,,2 ,; ,, , '., -I 

' , , -.;> , ~ . ,  ,$'L., ,,. . :  , 
Althrough Lhei are e n s i l y  implemented q r i d  
model5 cannot b e  e s t a b l i a h e d  d i r c c t l y .  
P u r t h e r m o r e ,  d e r i v e d  trom an i r r c g u l a r  
d i s t r i b u t i o n  of p c j n t s  t h e y  d o  n a t  a b i d e  
e x a c t i y  by t h e  g i v e n  v a l u c s  a t  t h o s e  p o i n t s .  

I r r e q i l a r  d i s t r i b u t i o n  of  P o i n t s  

The mothod used a t  EPSHCII is based  apor. 
Delaunay's t r i a n g l c i  a s a o c i a t o d  xirc ~ h i s s -  
s e n ' s  poltygons. The aL3ori thm usai t o  briild 

. ,  

,, The points ' ,  can be d i i t r i b u t e d  e i t h e r  random. 
: F * l y  or evepiy  on d r e c t a n g u l a r  g r i d .  The 
. ,  'I : o a r a r n t o r s ,  dro t h s  ' c o e f f i c i e n t s  of the  

11 = SI + bZ + b3 

I 
Wit! :  6 1 , y i  =he c2::es:an cocr i i2a :os  of 
/t>e t3ree v e r t i c e s .  

~- - 
b y  L i r a C  i l u r r s s  Lhrwidn #mui í t e r i t l v r  
t echniquoa  í e o n ~ u q o t o  g r a ó i a n t c  or c o n j u g e t r  
rnnidunsi. .~ ~. .-, . 
The adoptnd i n t o r p o l a t $ a n  law i# a b l c u h l c  
o p l i n c  Kunction w r i t c m  a8 t h e  gum of 
O-spl inos whosa c o e i l i c i e n e a  a; t h o  g r í d  
node8 are  t h o  unknwns .  D-splinOs have 
t h o  p r o p n r t y  to  bn indrrncic . i l iy  zero o u t s í -  
Jn t h o  4 x 4 noshos sur rounding  t h e  a t u d i q t  
node, Thcrcfore  thc rsximum number ei 
unknowna in eocn e g u a t i o n  cannoc be h i g h e r  
than  16. Tho ahve-ment ionnod s e a í - i t e r a t l v e  
t e c h n i q u e s  lead t o  L Í  s o l u t i o n  w i t h  d 
roasonable a w u n t  of oaipuration. ..., ;, .':,,.,. , '  , . .!i .. .;.s , , . : , , c .  ,, ,,: >Iji: :,*.',::.,': . ... I. , ,  

R s p r c s a n t a t i o n  i n  w r r e c c t i v e  

Phe s o f t w a r e  computee and p l o t s  a p r o j e c -  
t i o n  of t h e  s u r f a c e ,  d z f i n e d  b:f a grie 
nodel, on a p l a n e  t.ia: is  c o r z a l  t o  e 
paranncrable  d i r e c t i e n .  and firei by a 
5 ? W p o i %  

L'he surfacc can ba r e p r e s c n z e d  e i t h e r  
3y v e r t i c a l  s e c z i o n s  aiong t h e  g r i d  axes 
i r  by h o r i z o n t a i  seczions. O n l y  c?.e v i s i b l e  
? a r t s  are dram and c o n t o ï r i n g  is o p t i o n n a l .  

Aucomatik shadinq  , 

t!:e l i n e  of s i sb i t  

- t h e  d i r e c r i i n  c f .  a l i g h t  sc-rzs tha: 
i l l u m i n a t u s  t h e  s ï r l a c f  
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or u h i t q  dot.. Thus s l x t o m  tones of g r a y  are t t  1s necesmary co wait fur t h e  end of th. ca# avallabla.  pnlqn Co cornplnto t h e  p r o c e r s l n q  of qrriviau- 
t r k  d a t a  (sensor d r i f t  t~ dntormini2d once 
back a t  t h o  s t a r t i n q  p o i n t )  or hydraqraphic  

OHCANIZATlON - MfiTIIODOfffiY d a t a  l O n C 0  c a l i b r a e i o n  v a r i a t i o n s  botwecn 
t h o  b e q i n n i n q  and t h o  und of  t h e  campaign 

f t  is obvlouü t h a t  OrWIli'ZatiOn 4nd motho- havo been e s t a b l i s h o d ) .  
doloqy depend on (he t y p e  O E  i u r v e y  (coas- 
t a l  or o c e a n i c l ,  and on t h e  p e i t i o n  Ii- 
xing iyseerns a v a i l s b l e  co t h o  hydroqrophnr AIITOW,TIID CAI{TOCRAPIIY 
I n  c h a r g e  ( r a d i o ,  r a t e l l i t o  or aCoU~t1c 
p o s i t i o n n i n q J .  . ,  Like  a i1  t h e  hydrographic  o f i i c e s ,  "IMI 

., :. . .  , ' hria boen developpinq  h a r d u a r e  and s o f t w a r a  
AS I n d i o a t e d  b e f o r e  t h e  hydroqrapher  '~fn f 

CO s ta f f  and mat 
and prosaas t h e  data.. od i0 1 9 7 4 .  .IC cpuld ,:store , and ' u p d a t e  

.. i1 t h e  d a t a  c o n c o r n i n g  c h e  mar i t ime p a r t  
%'o i i l u s t r a t e  t h e  ne thode  nou Set  UP a t   oe o c h a r t .  Its o r i q i n a l i v f  l a y  i n  an automa- 
SHOH r n d  based upon i n t e n s i v e  use  O f  ConPu- t i c  c o n t o u r  d i q i t i r e r  based upon a s c a n n i n g  t e r a  Che exarnple of a s u r v e y  bY a n  h y d r w r a -  g a t e  d r i v e n  by compiitor, i n  1977 a second 
p h i c  vessel and h e r  t h r o e  launches  W i l 1  equipn.ent was a q ï i r e d  to  e n s u r e  meiniy 
be developped. , .  t h e  u p d a t i n g  f u n c t i a n .  IC f a  composed of 

a computer, a h i g h  resolution monitor and An advance p a r t y  t a k e s  c a r e  of s h a r e  con- a d i q i t i z e r .  
t r o l ,  99:s up s h o r e  t r a n s n i t t c r s  and e s t a -  
b l i s h e s  t i d e  q a w e s .  On s h i p  a r r r v a l  SWe- SLmul tanaous iy ,  a r , u l = i - f i l e  sysrem was 
r a l  areas are  u s u a l l y  set UP, each  w i t h  set up on t h o  m i n  f r a i ~ e  computer i n  o r d e r  pos t -process ing  equipment (computer. d i s k  t o  manage s u c h  dora as : c o a s t i i n o .  s e r a n o .  
u n i t ,  : a rge  s i z e  Pl0Z:er. d i 9 l t l z e = ) -  hathymetry,  E lca t in ' j  a s d  f i x e d  n a v i g a t i o n a l  Then p r e ) a r a t i o n  work ConSiStS i n  g e o d e c i c  a i d s ,  l a n d  masks, s u 3 m r z n e  c a b l e s ,  a r e a  c o a p r a r i o n ,  p l o t t i n g  h t t l c e s  f o r  o e t i c a l  limits, and 
or e l e c r r 3 m a g n e t i c  p o a r t i o n  f i x i r g  s y s t e m ,  
se1ectrr .o  t.ie saundirag .. l'ines fo r  *ach 
sessioe and c a i i b r a t i v  t h 2  p o s i t i o n n i n g  The l i n i t e d  performances of h4.h p e e c i s i o n  
system and t h a  e c h o s o m d e r s .  p l o t t e r s  hare-  qzic.4:j. c c n s t r a i n e d  t h e  deve- 

lopment of car:o?:aphrc a p p i i c a t i o n s .  so. Diring e x h  s e s s i o n .  tka real t ixe  equip-  1980  ST.:^ asked senSon cCzpa?,, , t o  
men= 1s used t o  ren  +>e i i n e s .  c o r r w t e  I b u i l d  a fiaf-si~ p:oL:er %ii9 iyI t o o L s  
the  rl-xes, rccorcl :h+ d a t a  a d  canr ro l  l a b l e  -o   dor^ irn : 

t h c  f i r s t  o m  con?oscd of a cat.'.odc .ai.- 
t h e  vork 1s n r c t i o n n e d  bcfcro .  I 

iAfter :ach s e s s i o n  th.2 f i x e s  a:,> ' J a l i k c d  cdbe ~ i t h  an  effe,--;.;e s a r f a c e  06 ,cm 
land si;rt?d. On board :he ' vesse? eens l c m  ar.3 rl rL'sc?z:io~. of 1024 x l iz . ,  dots 
i d i q i i i t : - g  1s cor . : rol l rd  5Y ion?ar:nç i- can  generare  c*.irc 5:;zjois a:5 ,-haras- 

I 

; h y  t t e  d i g i t i z e r .  :5r::.q valuns c m  be 
, correrc id  a f t e r w a r d s ,  e i r k e r  an  an i n c c r x -  1 -  ths second i+  . a  trSe ,+lc.. cer.erates 

1 $A:!,, r z a c e  whecever 

1 charge  15 t o t a l l y  "autonomous w i t h  , . regard 

i .. . I  

:he a z a l s g  t r a c e  and t ? ~  rzndicarron ?i':in !tors nLc> acc..racï. 

dis;:ay u n i t  o: 5:. digi::=in3 ?!Ie lil lrgnt-sio: of prog:a:-~aal~ size 
:ne cor.=irneil a:e3 fo r  crarsïrinq. 

!lS -ar72. I 
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Powarlul computorr ar0  necessnry to manage 
the huqe data bank .¶bout bathymctry, tcmpc- 
rature structure, hydrography, currents, 
Cider, and nautical inform4tiona. 

In 1983, SHOH bought a nev main fremo compu- 
ter, Xt is a Bull DPC 8/62 undcr Hultlcs, 
which w i l 1  permit the dcvelopment of appli- 
cations necessary lor rescarch end production 
purposes. 

Important progresma are expected wíth 
regArd Co. sutomated production of charta 
and nautical publication. Already produc- 
tion costs have been lowered and the re- 
issuing of. books are mor0 frequent thanks 
to computers. we plan in the near future 
to permit remotc access to the EPSHOM data 
bank through thc phone netvork, the Trannpac 
network, and 90 on. 

Moreover the new Computntion power 3vailaolo 
wil1 give lul1 scopr to the rcsearch activi- 
ties of EPCHO1.I such as tide. current and 
internei waves propagation xodalling, ocous- 
tic stud185, 2nd so on. Fi~aliy :he proscs- 
sin9 of satellite images which is now in 
the evaiuation stage w i l 1  be currontly 
wed. That processing cor.:er?8 on the o m  
hand Earth rasources sarellit+s il.andsot 
and later Spot1 for 3 :etter knowieagoc 
of topography and shallo.4 waicr areas wherc 
no recent surveys are, availajle, on the 
ocher hand, oceanograpnic satellites for 
a better study of eddres. fronts, ar.2 a":, 
features uhich affect ria':i:a-.ior. an6 I ? J Z ~  
propagation conditions. 
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This paper sumarises R :ar: of t k e  a c z i , c i -  
ties sucervised OY .<UI Ckixot, Le 6 ~ ~ 0 . 1 ,  i 

ILe  Manchc and fichaz: rn e h 5  c a r ? ~ z o r  ~ 

center of EPSHOM. In addition. thazks ar0 
Idue co xr Gilles üessero for hrs n c r i i c  I 
participation to tne ?rc?aratmn ar.d : h o !  
english translar.ion of th:s paper. I 
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p. COFFINET 

J u n e  i 9 8 b  

SERVICE 

Dur inn  t h e  

AUTOHATED CHART PRODUCTION AT 

HïDROGRAPHIQUE ET OCEANOGRAPHIPIJE DE LA HARINE (SHOH) 

l as t  5 
l i z e d - b y  t h e  SHOM, 
of a c t i v i t i e s ,  as 

y e a r s ,  i m p o r t a n t  i n v e s t m e n t s  i n  a u t o n a t i o n  have been rea- 
bo th  i n  hardware and software. Thev c o v e r  a larae domai:. 

I 

wel1 i n  s u r v e y i n g  as i n  p o s t  p r o c e s s i n g  methods f o r  d a t a  
e x p l o i t a t i o n  and FrOduCtiOn. The most s igni f icant  improvements are essen- 
t i a l l y  : 

- implements  of autociated and semi-automated s y s t e n s  f o r  e l a b o r a t i o n ,  s t o r i n g ,  
and p l o t  of numeric f a i r  s h e e t s  i n  h y d r o g r a p n i c  s i i rveys  

- r e p l a c e n e n t  of  t h e  b a t c h  p r o c e s s i n g  main computer by a d e c e n t r a l i z e d  anS 
more power fu l  s y s t e n  working on M u l t i c s  c c n f i g u r a t i o n  

- a c q u i s i t i o n  af a s t e r e o  a n a l y s e r  and res t i tu te r  f o r  photogrammetry t e c h n i q u e s  

- i m p l a n t a t i o n  of a new g e n e r a t i o n  d raus ; i t i r . g  y o t o t y p e  f o r  h i g h  q u a l i z y  
films .output in c a r t o g r a p h y .  

trom now oh.  :hese er.huicements c o n s t i t i i t e  an ix?ortär.z basis  fo r  a h o p e i  
and'  h i g i - ? ? ? i - i e n c y  development i n  computer  i s s i s z e d  t s c5 :n iques  i n  c a r t o g r a -  
phy, p r e f i g w e d  by t k e  first a c t u a l  resul ts .  
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1. - AUTOMATION IN HYDROCRAPHIC SURVEYINC (APPENDICES i, 2) X 

Automatic rea l  time and p o s t  p r o c e s s i n g  s y s t e m s  f o r  d a t a  a c q u i s i t i o n  and 
e x p l o i t a t i o n  have been implemented aboard s u r v e y  vessels. These s y s t e m s ,  
now o p e r a t i o n a l ,  are c o n s i d e r a b l y  i n c r e a s i n g  p o s s i b i l i t i e s  and e f f i c i e n c y  

of  s u r v e y s .  

1 . 1  - Real time data  a c q u i s i t i o n  : HYDRAC s y s t e m  

HYDRhC ccntents a L x a l  network s y s t e m  c o n t r o l l e d  by m i c r o p r o c e s s o r  ftHYDP.PJ- 

BOUCLE" on which  several  c a p t o r s ,  r e c e i v e r s  or r e c o r d e r s  are connen ied .  

i t  a c q u i r e s  most of t h e  hydro-oceanographic  d a t a  as : .. 
- b a t h y x e t r y  

- bathythermy 

- c u r r e n t  a e a s u r e m e n t s  

- g r a v i m e t r y  

- t i d e  m a i y s i s  

%o v e r s i s n s  of t i Y 3 E . Z  are deve lopped  : 

- HYDñAC LA3NCH ucec i n  s h a l l o w  w a t e r s  on l a u n c k - v e s s e l s  

- SYDRAC SU:? n i t h  expanded rea l  rinie p r o c e s s i n g  s a p e c i t y  aboard s p e c i a l i z e ~  
s h i c s .  

1.2 - P o s t  p r o c e s s i n g  : HYTRAI system 

P r o c e s s i n g  f u n c t i o n s  are r e a l i z e d  by a mic ro  c o c p u t e r  sys t em "HYTRAI" cr. 

board l e a d e r  v e s s e i s .  I h e y  lead p r i n c i p a l l y  t o  a u t o m a t i c  e l a b o r a t i o n  of f a i ?  

sneets b u t  e q u a i l y  t5 i n t e r m e d i a r y  documents a s  p r o f i l e s  and i a t t i c e s  s h e e t s .  

X Complete i n fo rma t ions  about survey ing automation are  g iven i n  the 
" r t i c l e  "Automation of Hydrogfaphic surveys and t h e i r  processings a t  
SHOM 'bresented by F. MILARD. 

. 
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2. - MAIN COMPUTER (APPENDIX 3 )  

Tbe main computer of P r i n c i p a l  Etablisment of SHOM (EPSHOM) has been rep laced  

s i n c e  end 1983. The system is a CII DPS 8 HB t u r n e d  t o  decen t r a l i zed  and  
i n t e r a c t i v e  u t i l i z a t i o n s .  

T h i s  system is used for  seve ra l  aspec ts  of  ca r tog raph ic  purposes : 

- p l o t t e r s  e x p l o i t a t i o n s  

- automazio conp i l a t ions  t r i a l s  : bathymetry l i n e s ,  soundings choice 

- ter . ra in  z o a e l l i n g  t r i a l s  : shading,  perspec t i7e  arawings 
- s to rage  and da tabases  updating f o r  t he  c o n s t i t u t i o n  of  o r i g i n a l  numerli  

f i l e s  ( f r ench  zones) 
. wrecks 

. landzarks 

. IALA Suoyage 

. l i g k t s  

, coast ; ines  a t  d i f f e r e n t s  scales (?rance %".a world wide  f i l e s )  

. bat.5yzett-y 
;in' - . . + A  3nd cab ie s  

. f i l e i s a e x  of  map. 

.- 

-. ',r.ese f i l e s  w e  q d a t e d  by d i f f e r e n t  secti,:% z? C ? S X Y .  T k e j  a re  SC-.-?: 

i n  ?ec:zr.z::a? - 3 r  geigraphic  c o o r i i c a t ? s .  
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3 .  - DRAWING PLOTTERS 
3.*7 - Three o f f - i i n e  a u t o m a t i c  drawing p l o t t e r s  are used f o r  c a r t o g r a p h i c  

p u r p o s e s  

- BENSON 132 ( t e s t s  d rawing)  : i n k  d rawing  on p a p e r s ,  transfers, o r  m y l a r s  

- KONCSBEX 1215 ( p r o d u c t i o n )  : purchased  s i n c e  1973, f o r  i n k  drawing, s c r i -  

b i n g  and p h o t o - e x p o s i t i o n s  u s i n g  a l i g h t h e a d  d i s c  

- BEiiCON 2532 ( p r o d u c t i o n )  : since 1982, SHOM u s e s  t h i s  new g e n e r a t i o n  drawicg 

p l o t t e r  far  h i g h  q u a l i t y  films p r o d u c t i o n .  T h i s  p r o t o t y p e  wzs s t u d i e d  91 

t h e  BENSON f i r n  a c c c r d i n g  SHOM s p e c i f i c a t i o n s  f o r  t h e  r e s t i t u t i o n  of nearl:: 

a;ì f e a t u r e  of Ceazaps. 
Its Zoncept ion a s s o c i a t e s  a f l a t  bed p l o t t e r  and a moving beam h o l d i n a  

up a photo ca tnod i :  kead c a p a b l e  o f  f l a s h i n g  e l e z t r o n i c a l l y  on 1 cm' surface 
. any g r a p 5 i c  ele!!!er.is o n t o  f i lms  by means of i? e l e m e n t a r y  s.ot of 50 y 

d i a m e t e r .  A seccr.2 kead uses a common l i g k t h e a d  p r o d u c i n g  d i f f e r e n t  s izes  
o f  l i g h t s p o t s .  
Drawn e l e - e n t s  i s s ïe  e i tbe r  fram a d i s i t i z e d  l i i r a r y  a r  f rom ,-rapr.ie sof:- 

ware app:icaa-iscs. 
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3.2 - Applications i n  chart p r o d u c t i o n  

Three t y p e s  o f  r e s t i t u t i o n s  are conce rned  : 
- databases e x t r a o t i o n s  - c h a r t s  d i g i t i z e d  d e t a i l s  

- r o u t i n e  g r a p h i c  s o f t w a r e s  and t e r ra in  m d e l l i n g s  

P o s s i b i l i t i e s  o f  t h e  BENSON p l o t t e r  ( combina t ion  of p h o t o c a t h o d i c  kez: 

and l i g h t h e a d )  enable t h e  f o l l o w i n g  r e p r o d u c t i o n s  

- l e t t e r s  (toponymy, t i t l e s ,  s o u n d i n g s ,  l e g e n d s  . . . I  
- p r o j e c t i o n s  and chart  b o r d e r s  w i t h  g r a d u a t i o n  and comments ( l e t t e r s ,  nurnbers, 
- symbols 

- i a t t i c e s  

- t i d e s  and current t a b l e s  

- some s y n b o l i s  curves  ( d a n g e r s ,  r e s t r i c t e d  a r e a s ,  l i g h t s  limits, c o a s t  l i n e s .  

ba thymet ry )  
- symbolism i:: buoys f i l e s  a r d  a s s o c i a t e d  :eger.ds ( n o t  y e t  a v a i l a b l e  f2.- 

wrecks s .d  l m d m a r k s )  

Y o s t  o f  t h e s e  c r o d u c t i o n s  are p l o t t e d ,  a f t e r  t e s t  d rawings  on same p o s i t i * ; t  

films. 
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4. - DICITIZING 
Two works ta t ions  are employed i n  car tography for  t h e  l i b r a r y  c o n s t i t u t i o n  

and cha r t  d i g i t i z i n g .  

4 . 1  - C o n s t i t u t i o n  of t h e  l i b r a r y  

- üENSON '5201 d i g i t i z i n g  t a b l e  

- TEKTRONIX screen  4OiO-1 
- >!iXA 125 computer and magnetic t ape  u n i t .  

, h e  sof tware  f o r  d i g i t i i i n g  and sanagemezt cf t k e  l i b r a r y  have been s tudie?!  

and achieved by BE?iSON and SOFFIiU ( s o c i é r e  f r i q a i s e  d ' i n f o r n a t i g u e  e t  de 

graphi  sme 1 f irms . 
3 i g i t i z e 3  elemenzs cn t h e  works ta t ions  &*e i e l i v e r e d  on magneti- t a p e s  ani 

i z t e g r a t e d  :hen on t h e  l i b r a r y  s t o r e d  on :ze n a i s  c rzpu te r .  

Uymbols c r e a t i o n s  a r e  3one i n  two s t e p s  : 

- c rea t io r ,  s f  p r i m i t i ï e  symbois on t h e  :ai:-. Ly i i 3 i : i z i r g  of symoois con- 

t z u r s  v i t 3  s o f t x a r r  access  t o  geoaes r i c  ?eitL;ios : 

. s t r a i g h t  ::zes 

. :ircLis i r  s a r t  cf i i r c l e s  

. sp1ir.e xrws  ui-h f ixed  i e c a r t x r o  z.:.:? z ~ r i . i a 1  3 i ~ c : i : z s  <c r  not :  

- ZreatiGn :f e v r l u t e d  symbols : 
.,.: , i i ~ s  opera i i en  i s  done by us ing  t z e  :ekzrzzix 2ey:rard -2 Yefine :' 

. hatchiz$s ir. d i g i t i z e d  contours  : Dla2Ä r'i:lisgs ave then gener iced  by  

d.+,abics  Lines according t o  t h e  dïametsr  :f :.*.e eleniencary spo t  on t h e  

lenson phstocaihodic  head 

. assoc ia t ion  of s e v e r a l  p r i m i t i v e  s y z k 1 s  ?&i hatz.*.ings by t rans:at ion 

and r o t a t i o n  sc f twares .  

i n  i ,.. ' 
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The c r e a t i o n  of t h e  l i b r a r y  began by d i g i t a l i z a t i o n  of c l a s s i c  symbols 
-commoniy used i n  car tography.  Adaptabi l i ty  of sof twares  allowed t h e n  elabo- 
r a t i o n ,  c o n t r o l ,  and d i g i t i z i n g  of i n t e r n a t i o n a l  symbols, and in t eg ra t fo i i  
of s e v e r a i  types of cha rac t e r s  (un ive r se  s e r i e s ) .  

Softwares  s t r u c t u r e  of evoluted symbols avoided r e p e t i t i v e  tasks  : i .e. .  

a s s o c i a t i o n  Sy sof tware of buoys and topmarks, d i a c r i t i c  s i g n s  and le t ters  
f o r  France and o t h e r  c o u n t r i e s ,  automatic e l abora t ion  of lower s i z e s  of cRa- 
r ac t 8r s. 

Appendixes 4 and 5 provide examples of parts  ‘of t he  l i b r a r y  (symbols r . 2  

t ? X t  s) . ._ 
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4.2 - C h a r t  d i g i t i z i n g  

-,ALTEK ACT 46-3 d i g i t i z i n g  t a b l e  

- HP 9845 micro cotxputer a n d  c a s s e t t e s  s t o r a g e  

Two t y p e s  of works are implemented on t h i s  w o r k s t a t i o n  by u s i n g  p r o g r z s  

and d a t a  cassettes.  Da ta  c a s s e t t e s  are t h e n  transferred on t h e  M u l t i c s  S y O Z e z ,  

f o r  s t o r a g e  and draw:ng. 

4 .2 .1  - C o m p i l a t i o n  d i g i t i z i n g  

C o m p i l a t i s n  i s  f i r s z  , h a n d  drawn on a p l a s t i c  s h e e t  i n c l u d i n g  aUtomatic  reSZ:- 
t u t i o n s  : 

- char t s  borders ,  l i z c i c e s  

- f i l e  e x t r i c r i o n s  

The tash L i e s  :he:: i n  d i g i t i z i n g  most o f  c o m p i l a t i c n  conten:s s p e c i f i e i  ir.  

5 3 . 2 .  

Letters <igitizing is e x e c u t e d  w i t h  d i f f e r e n t  2rograms u h i c h  : 

- s q u a r e  a f i l e  of  -5arac12rs on l e f t  o r  r i g h t  s i d e ,  :enter  w.6 j u s t i f y  :?=z. 

- base tts x a r z c t e r s  a c c o r d i n g  

. s t r a i s k i  ::ze$, r . c r i z o n t a l  s r  o b l i q u e  

. par: :f -:reies . 

. s p l i z e  X.CI?S 

Ta. defir .e zkose j z r a z e t e r s ,  fixel 3 o i r . t ~  ir? ; l r z r e 6  cn :he - ; - ' + '  ,-,-"izing ' ti::+. 
- ;ex:s are Xej-2 sp. : ke  n i e r 9  x m c i ; t e r  

- Scundicgs  i r e  e c x â l i y  p l c L t e d  m.d v a l x e s  are i< eyed on t h e  S?. Next devel:;- 
nents A*i:: , :en.-" -i ... e use of  ths  16 keys c," -he cursor keyboarc  

- Synbois  a r e  i d e z r i f i e d  f ron a f u n c t i o n a ì  i ndependan t  keyboard ( 2 5 6  ke:;z. 
hand led  sn :ke t i b i e  i t s e l f .  This keyooard .is p e r s o n a i i z e c  and inteZ:*Z 

f o r  r e c e i v i n q  c r i g i n a l  g r id s  accorded t o  general t h e m a t i s s  e l e m e n t s  -.I ~ 

t h e  c h a r t .  ïwo g r i b s  a r e  now o p e r a t i o n a l  f o r  common and i n t e r n a t i o n a l  syz- : 

b o l s .  F u r t h e r  a p p l i c a t i o n s  w i l 1  expand i t s  u t i l i z a t i o n  t o  t ex t s  and lices, ~ 

curves, s e c t o r s ,  c h a r t  b o r d e r s j  i 
Examples of r e s t i t s t i o n  are g iven in append ixes  6 atiä 7 ( le t te rs ,  s y m b s l s .  ~ 



4.2.2 - Digitizing of compiled data at scaïe of source documents 
Actual trials are developped to digitize hand-compiled data at large scale 

(bathymetric generalization, soundings choices . . . I  from different fair sheets. 

Data of cassettes are then merged and stored in a work file on the main coa- 
puter and draughted at scale of the final lap. 
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5. - PURPOSES 

5 . 1  - Terrain modelling : 

P o s s i b i l i t i e s  of t h e  main computer, automation in surveying and car ry in ,  

on t e r r a i n  modelling s t u d i e s  enable  s h o r t  da ted  production of automated compi- 

l a t i o n  f o r  t h e  bene f i t  of ca r tog raphe r s .  These produccion wouid f a c i l i t a r r  

t a k s  of  compilat ion and cont rols and improve c h a r t  c r e a t i o n  e f f i c i e n c y .  

5 .2  - Photogranmetry 

Zvaluat ion of  p h o t o g a m e t r y  - t echn iques  i ssued  l a s t  year  i n  a - q u i s i t i o n  :: 
a s t e r e o  ana lyser  G.d  r e s r l t u t e r  YATRA. D i f f e ren t  i n v e s t i g a t i o c s  &-e c a r r i e z  

5 n  i n  sha l l rw water ba thyze t ry ,  p r e c i s e  c o a s t  Ifne d e f i n i t i c n  i n d  landmark: 

i n d a n t i f i c a t i i z s .  

5 . 3  - D i g i t i z i n g  

A t k i r d  di2 digitizLz3 t a k i e  wil1 be purchiised i n  sho r t  t i n e .  Icprovemect: 

i a  a c r k s t a t i s c s  h a r t d a r e  a?d s o f t a a r e  a re  expected t o  avcid b l i zd  5 i g i t i z i r . g  

S..- ""* 50 i ? . c r e t se  p c s s i i i i i "  .-es of ai: con ren t s  c?.art d i g i t i z i c g  i n  o r d e r  :; 

;l?t a u t r s a t i c i l l y  3 i l  f i l m  reqs i r ed  f 2 r  oacr. z o l z r .  r s r t i e r  investmer.:: - 
. . ,  . .. i c r c e r n  r i s t e r  s c reecs  a 3 3 l i c a t i c n s  an i  z:r.i-ciz-stars +;.:i;;:?.g WC?<- 

s:i:ions x c i z i  j r o v i ? e  :e::?? appr rac i  =.e effic:oc-y ir. r o a l  : i i~ .o  c r rces s i -g .  
s:,:rqe &%i i a t a  mani:ulatiras.  _. 

5.4  - C W t O R r a p h i C  purposes 

Actsa l  i zp rcvezen t s  i n  char r  d i g i t t z i n g  ir.vo?ve ; o s s i b i l i t i e s  c: a c o n t i n u e ï s  

c h a r t  f i l e  c r e a t i o n  progress i . / e ly  suppl ied  iy . i i g i t i z e d  c o n p i l a t i o n s  , Vir.:: 

c a t i o n s  of SUCS a f i l e  a re  fc i lowing  : 
- Avoid loss o f c o n p i l e d a u i l e r i c  ca r tog raph ic  d a t a  

- Stc rage  of ca r tog raph ic  d a t a  : 

. f o r  product ion drawings . 

. f o r  updat ing on works ta t ïons  (accord ing  sof tware  pe r fo rmmces ) ,  numeriz 

f i l e s  being q u i t e  adapted f o r  over lapping  a r e a s  updat ing and g e n e r a l i z a t i o n -  

. as  source for compi la t ions  ( w i t h  raw d a t a  f i l e s )  

Appendix a shows g raph ic  and schematic examples of t h i s  f i l e .  
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Appendix 3 

Main Cornputér (actual confinuration) 

I - C e n t r a l  un i t  DPS 8 / 62  M . C1I H.B. 

Memory 6 MO 

Power computat ion I M OPS 

- Magnetic Discs units 

2 x 600 .HO un i t s  

4 x 160 M O  units 

- Magnetic tapes  units 

3 units NTU 0431 

t ransfer t  speed : 75 IPS 

densiry : 800, I 600 BPI 

- printer  1 100 I/mn 

- card  reader  600 c l m n  

11 - Frontal  processor : D,.ITASET DCC 6651 

4C asynchronous iines 

4 synchronous lines 

24 QUEST.-\R s ta t ions 

2 pr in t e r s  

19 200 Bds 
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Apperdix 8 

Cartographic file 

Craphic strcicture 

I 

digitized compiiation 
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file structure 
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Computer Processing and Presentation of Multi fiarrow Beam 
Echo Sounding [SEABEAM] Data 

Processing of SEABEAM data was undertaken a t  CNEXO (ENDO) i n  1977 i n  
collaboration w i t h  the C.O.B. Geology-Geophysics Department and w i t h  
GENAVIR (CNEXO). Now a t  the beginning of 1980 the data I s  routinely 
replayed i n  the form of plots w i t h  geographic coordinates, the isobaths being 
traced'along the route followed by the sh ip .  Replays can also be made a t  
sea, as  can 'real-time' plots.  

SEABEAM mapping and, i n  this regard, the use o f  the bathymetric data t o  
improve the 'navigation" i s  under study. 

Integration of  navigat ion and bathymetry i s  c lear ly  a key t o  successful 

1. OBJECTIVES 

1.1. Oefinition of  objectives 

(a)  Routine: replays o f  isobaths and archiving of data f r o m  a 

(b) Geographic syntheses o f  da ta  from several cruises. 

(c)  Secondary products : profil es, slope measurements, tectonic  

.. single cruise.  

directions,  block diagrams and so forth. 

1.2 Methods 

7he simplest efficient programs have been used t o  meet the 
requirernents o f  the routine replays and simple gdographic syntheses. More 
ambitious syntheses (automatized cartography) will inevitably involve 
supplementary s tudies ,  the problems being unavoidably complex. Some of 
the secondary products can (and have been) produced w i t h o u t  par t icu lar  
d i f f icu l ty .  Others wil1 be achieved by re la t ive ly  simple adaptat ion of 
various existing programs and sub-programs. A l?w will require par t icu lar  
expertise and have not ye t  been tackled. 

\ 2. PROCESSING 

' 2.1 SEABEAM 

2.1.1. Fusion w i t h  naviqation 

In i t ia1  steps include compacting the data and rendering 
i t  available i n  standard BNDO format. The next important step i s  the fusion 
of the SEABEAM data and the n a v i g a t i o n .  The end product for  this s t ep  is a 
population o f  SEABEAM measurements in X ,  Y form for  a given projection, 
which i s  kept as the basic reference for  future o u t p u t s .  The scale ,  of course. 
can be chosen a t  will. 

2.1.2.  - Plotted discrete soundinqs (Fig. 1 1  

The "plotted soundings" program, useful for  par t icuiar  
needs, is rarely used. The product obviously requires a great deal O f  time 
for  exploitation by hand i f  a contoured map i s  the objective. 
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2.1.3. Simple Plottinq of isobaths (Fis. 2) 

The principle of this program is t o  focus successively 
on the individual quadrilaterals of the sounding network and t o  trace straight- 
line isobath segments between po in t s  o f  corresponding depth for each quadrilateral. 
The operation, applied t o  al1 the quadrilaterals w i t h i n  a given sonified 
strip o f  seafloor, leads t o  the standard isobath plot. Various complementary 
operations are used t o  render the product.easier t o  read, and visually more 
pleasing and so forth; for example, by adding hachures t o  indicate the sense 
of slope directions, by thickening, o r  changing the colors o f  "master" 
isobaths and by selective numerical specification of depths. Sub-programs 
also enable depths to  be interpolated and isobaths t o  be smoothed; and a 
special technique can be applied for maintaining the isobath p l o t  d u r i n g  
course changes. 

2.1.4. More elaborate isobath plots (Fig.  3). 

The relevant program includes, i n  a d d i t i o n  t o  the 
possibilities of  the simplified program, the tracing of the isobaths as joined 
segments o f  second-order .. tangents, and incl udes regular hachure-mark d is -  

. t r ibut ion.  

2.1 3. Topographic profiles 

Profiles for a given beam (depth versus time o r  distance) 
' can be traced using a standard BNDO format or the X - Y format (2.1.1). 

2.1.6. Archiving 

A t  present the data i s  stored i n  the form of magnetic 
tapes arranged on shelves, library-fashion. A more automatized system, w i t h  
greater faci l i ty  and rapidity of access t o  specific data, wil1 be considered 
i n  the future. 

2:2. On-board-ship processing o f  data 

The simplicity of the SEABEAM replay programs has made i t  
possible t o  transfer the routine work without particular difficult ies t o  an 
HP21MX minicomputer suitable for use a t  sea, the more .elaborate isobath 
plots (2.1.4) requiring a large memory bank excepted. 
present, the system embarked on has a program for fusion of the SEABEAM 
data w i t h  radio-navigational fixes that is n o t  available on the large C.O.B. 
I r i s  80. 

In a d d i t i o n ,  a t  

2.3. Navigation 

The f i r s t  concern has been t o  ,replay TRANSIT navigation, since 
the large majority of  cruises makeuse of  s a t e l l i t e  fjxes only. 
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2.3.1. Acquisition tapes 

The basic navigational data i s  registered a t  sea 
on magnetic tapes (together w i t h  certain geophysical data). The exploita- 
t i o n  of these tapes, w i t h  the navigational parameters plotted as a function 
of time or geographic coordinates, i s  now routine. 

2.3.3. Processing 

The f i r s t  step i s  t o  reduce the number of "estimated" 
positions that will be involved i n  the calculations. The second step i s  to  
fuse fixes and "estimated positions", using either the program NAVIX, whereby 
drift  i s  estimated i n  step functions, or the program NAVLIS, whereby i t  is 
estimated by second-order continuous functions. The l a t t e r  program is 
potentially adaptable t o  other than sa t e l l i t e  navigation and has already 
been used w i t h  differential OMEGA. 

3. REAL TIME 

eThe simple, routine SEABEAM isobath-plott ing program (2.1.3), better 
suited for realdime .plots than the G.I.C. product, has recently been used. 
a t  sea, coupled w i t h  direct access t o  a Magnavox Satel l i te  Navigator and 
manual intervention fo r  finer control of d r i f t .  The real-time procedures 
will evolve largely in connection w i t h  changes i n  the navigational technique 
used. 
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FIGURE 5. Tracé de deux composantes (latitude et longitude) de ia différence 
de position entre les fixes et l'eatime, er de la solution (ligne 
continue) choisie par le program@ NAVLIS. I 


