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*_Satellite Transmisgion
| ‘Oééenographie’ Data
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E.J. D’SA‘ ’ ‘

" . other’ services—telephone;-
- medium and high speed data,.-and slow scan -
" television. -

o~

telex, -facsimile, .
-In the system de:cribey here the
lNMARSAT satellite positioned at 63 deg E
over the Indian Ocean was used in Touting

-, oceanographic data from the research vessel . ,.

“Sagar. Kanya™ to a shore laboratory near
the National Institute of Qceanography, Goa.'

At the present stage of ‘its development;

the system is able to. handle relativély small

volumes of data transfers. It however offers

- a ﬂexlble approach for transmmmg selected

‘- Oceanographic ddta collected on a research
vessel. has been transmifted to a shore libors-: .
- tory using the:INMARSAT maritime satellite; .
.. The system configuration used, consisted of
 Satellite Communication Terminals Interfnced "
- to dmk‘top computers: The ‘system . permits
" the transfer to error-free:data files to a shore-.
facility. for subeaquent processing and analysis, .. -
" pesidee the .capabilify of mear real time
. the facllity
* could- be “used for adapﬂve cruise planning
" =ospechny in oceanograpby snrvey work :
. B e
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Satellite. Organisation . operates a system of

-

geostationary commiunication satellites over -

the.Atlantic, Pacific. and - Indian . Qceans.: for
maritime ship-to-shore, and " ship-to-ship two- .
" way communication.. The link from satellites-
to-shore facilities is serviced by -the INMAR-
SAT Coast Earth Stations which are connected -
to telephone: and telex. networks .in Various
cour tries {I}. The communication services

‘ currently available by the coast earth stations

data’ files or observational reports by wrmng

' commumcanons software jn BASIC on-am HP
" . 9845 desk top computer,

: puter,  In contrast to this -
approach, there are professional companies -
that offer data transmission services which

_ are capable. of transfernng large volumés
. (Megabytes) of seismic ‘and other ‘geophysical

data on dedicated - hardwire and software

' systems. This is useful in oil well and drilling

surveys. where cost_ consrderat:ons play a. .

. secondary role. .

The: descnpuon of the system gwen in t.he;

.- next section is followed by a brief account of
- the communications software and an-appraisal

NMARSAT—The - ‘In'fernatiohal ‘Maritime

of the present system. Future modifications
to be implemented on the system are glven in
the concludmg sectlon ' wl

SY-STEM DESCRIP’I 10N

T he overall block schematlc of the system
lS shown "in Flg 1. The complete system °
consists of the ship’ s system linked via satéllite
to the shore system. Toe sh:p S syslem trans-
mits selected data files,’ which are recexved y
stored and pro».essed off-line on the shore com- '

of fhe IN_MA_RSAT system 1nclude, bes:des puter A descnpnon of each sys\em to\\owv K
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g vessel ‘Sagar Kanya comprrses

for. 4-w1re full "

. DBEsa ‘e‘i'?’ql

Slups System B :
'-, The system present}y em baard the researeh

' 'D Ihtegrated Navrgataon System (INS)

'_E] HP 2117F GeneraI Purpose Computer

(GPC)

N EI HP. 984SB desk’ computer senally mterfaeed
e mazm baud data modem. ~ - - t

l D Satelhte eommumcatwn ’I‘eunmal
o {SATC@M) from Magnavex, USA

- The INS is. essenually 2 computer whlch
_accepts nav1gatxon mputs namely satelhte '

- ,speed lqg, and. computes a corrected esumate
- of the ship’s position. to a hxgh degree of
aceuracy (= 35 metres:RMS). ~Besides this,

' - the INS Iogs data from echosounders, :

gna,vgmeter, an -dir gun syster for sersmrc
§ surveys, and a, magnetometer

o UData tdpés “frotii the INS comﬁuter are
'bthen Processed; -atd stored in 4 - reduted
" _format -on the GPC for geophysical analysis.
" Selécted data tupesare then dmmloadedfrom
- ‘thé: GPO te: the- smaller HP 98458 for -subse-.:
- queht- transmtsslon through the SATC@M
‘tem:ﬁ&t : :

" The HP 9845B oomputer wtth upto 1;6
Mbytes of user memory, has direct mterfaces
-to'a Conductrvrty-Tetﬂpemini!e-Bepth (CTD}

-prgleer, and to.a. Shipborne Wave Recorder ,

(SWR).® CTD and SWR data can-be. -
'prooessed ;:“'.dlreetly ou thi§ computer, or’

uploaded to. the HP—2117F GpC for a more

R elaborate processmg tasks. All feduced ‘data
- files are ultimately storéd on fhe HP 9845'B
"prror t0- transmxssmn L . :

'I'he Data Modem was swrtch-conﬁgured
duplex operation - with the

 SATCOM tefidinal, hnd was sefidily” donriedted -
et ,'through its. RS 232 mterface to the HP 98036

snen.t'm mmmsston Oﬁ GCB_‘

rand-is madeup of

-rate used in this commumcﬂtdons hnk is. 2400

Vfbxts per second (bp§j

: "_“’;snﬁfe S‘ystéﬂi

“The, basic. system conﬁguratlon at, the -

recelvmg station (see Fig 1).is slmllar in -all S
respects to the basic. conﬁguratlon -on the

- ship, censastmg of the SATCOM-DATA
- MODEM-HP. 984SB combingtion. The. dotted
blocks in: F;g 1. telate fo. the ‘fiiture -ephance-

.- ments to'the Pres¢nt sét-up. The function of
- the data modem hereis to perform anandlog-

to-digital conversion.of the. signals. from. the

" audio interface; Before:doing:this, the signal"
is filtefed fot the rémovatof fiolse afid sther

extranéons signdls. 'ﬂlé dlslttsctf slgnal is

.demodulated after which it is. fed. to: the HP
'9845B in. RS-232 format
'recewed on the HP 9845B are directly stored o

in memory and -later written on to mrcro-

e cassette drtVe of tlns computer

Satellite C‘ommumcatlons Termmﬁ[ (SATCONﬁ |
The comihunication modes ppsible anthe

;SATCGM testninals used in: this systess i

imctude slex, voics;, medium - -spesddute, and - -
slovr -seaii - television, ~The -high ‘spsed dita . |
- facility 4% - 56 Kbps1s hot-yst available id the -
Ceust ‘Barth. ‘Sﬁatzeﬁs ef%e Indian Jeeem; r
Regron S -

The termmal (fwm Mamven, US,A)’f: -

| conforms to. INMARSAT reqmrements [2] s

@ Astesna Unit . Lt
El Below deck Electromc Un*ﬂ‘ ‘

‘nications equipment (DCE) is rto. conVert the -/

i ‘vserxal data from the-HP 98453,@dataﬁmnnal
“: equipment (DTE) to- analog - format..

. analog signal is ﬁltered &8 routed through an .

- audio interface:for coypling, to the telephone

- circuits of the’ SATC'OM teemingl,-“The data '

“The. -

Processed data files - i
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Tbras

) The autenna electromcs houses an mtegrated J,f" o
‘L-band - amplifier which = generates the 1.6
“GHz  transmit signal, and receives- satelhte
s:gnals in the 1.5 GHz. range A mlcroproce- -
ssor-based servo. amphﬁer in the antenna unit -

responds to antenna control commands from

the below deck unit and orients the antenna

“to the selected geostatlonary “satellite. 1t

- maintains. ‘satellite - lock’ by contmuously
adjusting the antenna to pomt to the satelhte o

 despite changes in - the ’ ‘ship’s heading. ‘Roll '
and pitch of the: shlp are counteracted by two -

spmmng ﬂywheels

“k

The  below deck electromcs unit . has-_
interfaces toan electromc teleprmter and phone :
handset. The addmon of a--data “interface

card in the unit prov1des the necessary data
mode option.

'COMMUNICATIONS SOFTWARE

The software proér’é.’iﬁstfor the transmission
and reception of data was implemented in HP .
'9845B BASIC. - The serial I/O card on this -

machine was set up for asynchronous commu-
nication with a mode word defined by 7 bit,
ASCIL character length, 1. stop  bit,
" and no parity. checks. The baud. rate was.
switch. selected to 2400 on the I/O card.

'Transmlssmn Programs

. The condensed : flow dlagram for thlS‘

program is shown in Fig 2. The diagram. is
self-explanatory and may be summarized thus;

(i) The interface -card . is; initialised . for the - ,
desired commumcatlon mode compaubie R

. with the modem

(ii) On pressmg a chosen key on the HP
9845B, a prompt string is first transmitted

- to the shore computer to mgnal the start:

of transmission. -

- (iii) The desxred data file'is opened and each'

-record of the ﬁle is 'sent as .a stream of

ASCII characters terminated by a CR, LF :

(carnage return line feed) sequenee

*: SRR

| oPeN TRANSMIT
CURLE.

‘_

THECK
- FOR KEY
PRESS .~

Y

SEND 'START STRING]

!

i o CLOSE. FILE'
.o SEND 'END smms'

| 'e READ RECORD’

<~+FROM FILE
o SEND RECORD
T0 MODEM AND

. ".‘ SCREEN

" ANOTHER. -
L FRE?

s
2 EN

/oRESET WIERFACE ..
7 )

 be sA et aI SATELLIIB numsmssz op ocmﬁoempmc DATA S £

ommAmE ]
_SERIAL INTERFACE | -

" Pig2 Flow diagram for transmission program -
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,?.(1v) On cheekmg for “end-of ﬁle” status, the
' ‘where more ‘pertinent data can be garhered

computer ‘transmits an “end string- of
characters" slgmfylng no further trans-,

mxssron.

(v) The user ls glven the opt:on of sendmg'__‘v

further files. -

v\Becexve Program |

The flow dlagram for thxs program rsw:,'
in‘- Flg 3."The *program uses the: -
‘minute.

'shown

interrupt structure of the I/O interface on’ their,f
' HP 9845B [3] so that when a character ‘is~"time,
,recelved dn’ interrupt “is sent to the CPU to

 fetch the “character into a 320 byte: cxrcular §
buffer.
- CR, LF sequence are then directly stored"in

Strmgs of characters ‘terminated:b- ya‘-—;;-‘,r
: CONCLUSION AND MODIFICATIONS

then be “made by dxrectmg the shlp to sites

cspeClal]y m exploratory survey type expedl-'

‘ tlons

--The prmclpal drsadvantage apphcable to -

7 -this system and to most “other satellite data
transmlttmg
.-~ transmision .data.
missior of 3000, records could cOSt; approxi-

systems relates to the cost of
In our set-up, the trans-

mately ‘70 U.S. dollars at the rate of $10 a
“Cost is directly proportlonal to
‘and jt is therefore essential that
commumcatton -software be designed to

aachleve optlmum speed of data transfer

memory, and- written to the CRT consolé as ..

they are recexved from the da.ta modem

The | program checks for the’ start and end
strings (namely . ‘SAT TRANSMISSION
. START and ‘SAT TRANSMISSION END’)

in a background loop of the program When -
_ the reception.of the data file is over, the file
is stored. on' micro: cassette tape.. The user
has the option of printing data later or .

recelvmg another satellite transmxssron

" APPRAISAL OF THE PRESENT SYSTEM

- The present set-up -achreves,-the -ob]ectlve

of transferrmg error-free scientific data to the

shore: laboratory. - The posmve attributes of
the system are : N

O The use of a front-end processor such as '
the HP 9845B provides -the user on. the ship’s
system with a flexible tool for the desxgn of

o time crmcal programs.

. Programs written in BA$IC can be: tallored L
_ to transmit only essential data in the form of"'. :
o observatnona.l reports or selected data files. -

O Adapttve crutse planmng can be imple- ]

: 'mented based on the nature of mformat:on or

~ data recenved from thc ship.. Decisions can

" SATCOM terminal.’
.ffactor ‘of . transmitting = data,
-»prov1des a useful’ tool- for sendmg and
-receiving . error free data collected on a.
‘research cruise.

Tlns paper “has described a system for_

' transmlttmg sclentlﬁc ‘data - from a research

vessel to: a shore laboratory using the

.INMARSAT satellite- system The communi- -
* cations softwaré was wntten in HP BASIC on
- a powerful desktop computer the'HP 9845B

serially to a data modem and
Apart from the cost
the system

lnterfaced

In our experrment several
data files from the CTD profiler were received
w1th0ut errors on the shore computer

The llm:tat,ronsy.\of‘ the present system are :

] Low volume,‘cjata can be tr‘ansmitted," o

. presently --because . the communications
- information rate is limited to 2400 baud.
By using the 56K .bit" option -when ‘it is

, available, large data files from seismic .

“'surveys can be received and stored on
computer ‘compatible tapes

O Handshakmg mecha.msms have been' -
deliberately excluded SO as to- minimise
data transfer tlme ‘A more comprehensxve'
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handshake proccdure would requlre the

transmitting system to- send a record only
after receiving an acknowledge- string from

'_'the shore system. If no acknowledgement’
- is present then the data string is re-trans- .

mitted. Fallmg this, further transm1ssnons
are aborted by the ship’s’ system.

Firther work ‘on the communications
- software will include the capability - of trans-
mitting - binary data files, non-formatted
ASCII files, and sophisticated handshaking
protocols that will log errors, if any.
: REFERENCES. :
INMARSAT Maritime Users Manuat 1984.

2 MX-211 Satellite Communications System Manual

swmmrs :ounm. voL. 27, No. 4, 1986

It is also planned to upgrade the shore

‘system, so that data can be received 0ptlonally

on a NORSK DATA 520 minicomputer
system for the storage of larger data files on
computer compatible 1/2° magnetic tapes,
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