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Figuur 5 Propagatieverliesverschil (dB) tusscn de gemeren daø en die van ALMOST.
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Summary: A bricf int¡oduction is
thrce-dimcnsional dctcminat¡on ol, L

surfacc vcsscl. The mcthod cmploys
amy and a refcrcnce hydrophone abotrd the tow s
chargcs dropped from two consorts. The mcthod is n
1o the use of fixed test mnges and provides resul
motion. It aJlows making snapshots òf th" array 

"tsnapshoß pcr minute.
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MEASUREMENT OF POSITION, SHAPE AND ATTITUDE OF ATOWED ARRAY

INTRODUCTION



uses a hydrodynamic model in conjunction with the measurem€nrs to derive the best
shape estimate.

2 TOW CONFIGURATION
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Flgure I Tlre tow conlìguration.
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3 ARRAY POSITION AND SHAPE

Results are presented for a 90. turn to po
During this run 33 snapshots were ta.ken ât
through 8 and 29 through 33, where the
duration of l8 minutes. First the ¡esults co
the manoeuvre arc prcsented, followed by so

Figure 2 gives the position of the array rerative to the tow vessel. Two snapshots,
snapshots 5 and 9, are missing due to misfires. It is clea¡ that the array cuts the conier and
array depth will the¡efore increase during the manoeuvre. This effát is depicted in rheinsert, where rhe depth of the first hydrophone is protted. The position 

"n¿ 
o'J"ni"t¡on or

each individual snapshot in figurc 2 isdetermined by the obsewed speed 
"nd 

gyro-"ourr.
of the row vessel. Because the describing coordinarå system, in wniàh the poií-'or,r,"
array is measured, is rerated to the gyro course of the tow vesser [3] uncertainties in theglro course of the tow vessel will cause orientation errors of about l. between rhesuccessive snapshots in the position of array. This effect becomes ,no." pronouna"a

v

;
track of the tow vessel, which is 

"onrirr..Íwith the prevailing wind direction.
behaviour of the overall position of the array during a
ed as an independent check for the results of models on

In figures 3a, 3b and 3c the detailed array shapes in the horizontal xy-prane (rike anair-photo), a¡e shown for the snapshots l, 29 and- 33, respectivery. The cåsses ìefer to
the measured hydrophone positions.
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Figure 2 The posiùon of a towed array throughout the 90. tun wiLh r¿dius 500 m.
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Figure 3 The dc."ilcd array shapes in rhe horizonr¡r plane for the snapshots l (a), 29 o) and 33 (c),
respecti vel y.
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Figure 4 The debilcd deprh profires in the veñicai prane for r¡e snapshos l (a),29 (b) and 33 (c),
rcspoctively.
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The detailed depth profiles show quite clearly rhat since the array curs the comer, it
sinks during rhe turn. The depth of the first hydrophone, varies from about 135 m to
190 m and back to 150 m, as is shown in figure 4a,4b and 4c, respecrively.

These detailed snapshots a¡e used 10 compare with the results following from rhe shape
estimarion methods, based on the in-hose auxiliary sensors (heading anddepth) [1].

4 ACCUBACY

of recorded hydrophones or the sampling frcquency has to be limited.

computed
accuracies
extension
stretched
matches very well with the exPected values. These figures indicate that the results of the
calcr¡lations a¡e expected to be good. ln fact, this is a simple way of getting an impression
of the quality of the measu¡ements. A more comprehensive accuracy analysis conit ..
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Figurc 5 The observed stretch (%) of the array during tìe 90' tum. The venical ba¡s denore úe
accuræy range. The question marks indicate missing snapshos.

that the array position, shape and attitude r€sults are very good and can be very well used
to ch€ck with the resulrs ftom shape cstimation methods [4].

5 CONCLUSIONS

In general the'shoçfiri tion, shape
and attitude of towed used as a
reference for shape est rodynamic
modelling of tow cable sign of the
performance of the expe

An important cause ofinaccuracy in the 'shot-firing' method arises because of the laser
range finder technique used. New instrumentation has been developed which provides
direct bearing measurements of the consort positions to an accuracy bener than 0.1' on all
bearings. This overcomes one of the major constraints by permitting better experimental
geometry and hence overall accuracy will bc improved. orientation enors can be reduced
by the use of improved data-logging of ocean log data onboa¡d the row vess€!. with rhese
improvements the method is expected to determine the hydrophone positions within the
0.1 m range in all directions.
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