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ThHadERHLBND,

(3) FTEEFIE2

7 FIEFEH2A

FTEFIE2 AL, AIEE1 (2) 7OEHBY, FTERMMDEERIE 1 XILFEKRIE2
ZE5IAT A CEICE > TRTERIDFBERESICREH SN TWEREDS B, ETE
BIDEERE1DEEHZSIAT S LI > TETERIOFERIE I ICEH S AL TL
HRIEZ., TOFFERMICESRLTITERDFEREIDEEH ET HETET
HY. CHONBZAOLEETHILDTEHLGLD L, AEFHFOREEICHFAL
-BME. FHFBEROEEAXIHAICEH L -FEHOHEERICHS N TT HETE
THAHAZENALGNITH D,

4 ETEEE2BRUFTEEEIE2C

(7) REBEHEZFDRIE (1) ORBIZLNIEL, BEAETHELNLFAKR
60a, 60b, 60cld, ARG O alch T2 HE70a, 700,
70ctitBAlERG6ObICHITAHEHE70a’, 70b°, 70c’&%#E1,
HAMERG60bIZHITA4EHMA70d, 70e, 70 f EEtAIERG60CIZH
(T2 m70d, 70e’, 70 f LZERB_EICEH TERKESINT, E
EIhEHABERe 108FGoNsd ([0040)]. [0042] . [004
4] . ®7. E8) ,
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Z5395HE. FHBIFERG60 aldEtBIERG6 0 b &, EHBIFER 6 O b [LEHAIKE
B60cék. TNhEThHEEICHBHEFEZETISIZENHALNTH D, TLT.
HAERG60alzpTh4MA70a, 70b, 70c &EtAER60DbIZH
(T2458m70a’, 70b’, 70c’Et%EFRDHET, ARG 0a ki
BHER60b EDMERBBRMNRESN, RFKRICL T, FHEIFER6 0 b &EHAIKE
R60ctNHMEBEBARNRESINSZ ENDM D,

CCT. EMGEBEOD=AaARE RS —ROFEERZESZL ([0O0
37] LWL [0039]) . ®6 (c) ) X, MKX2DMITHRIZEEDHET
BUBREAHZENHOMATHSL., T5LTEHEON-EMDFAKERZRLCF
IETErEfER6 0a, 60b, 60c &ERTELILELHALHATHS, ZL

sﬁmw%mﬁ%ﬁmaﬁﬁéh1~ﬁﬁéhtﬁﬂ#%61ﬁ%%ht
T, ZTIICEENSEROEAFKRIL. A2 DfiTHIZS Bhﬁﬁwt&é
UL, ZOMTHEMARCHEBIZONT, 3 LEMEEICEKEEEZA LA
HAZEIX, BEENLARIZERITILHILETHDS,

LfzA>T. REBEHMEFICIE, MEICEEEEZE T 5=RTiTAERD
HEMEBRZRET S EMNRBH N, Tz, EHO=RITEAKERENIER
EESNEFHABRICIE., MECHBEHEZA LGV ZXRTEAKBRENEFTN
B ENEBHINTWEERDONS,

(«4) STIEEIE2BI(X, #IiEg1 (2) 1DEBY., TREFE 2L HHE
MEMZR] O NRE] OFRETHD TRIER=ZRTEAFER] & HEICHES
BEETS] LDICRBET HEIETHD, Fi=. STIEEE2CIL, #IEE1 (2)
oNELY. THIR=ZRTEABRZIEIER S 5ER/FEL ITL-THEDL
N5 MEBOFREZRTEABERNEIEE SN-FHAKER] %
TEHOFR=ZRTHABEROS S, MAEICHKBHEEZE LG VETEE=RITE
BFERAEENATLS] LDICEBET HETETH S,

Lf=A-T. HIEE (7) #HFZ 5L, STERE2BRUITEEIE2 CIE.
AEHFHFOREIZHTLU-BARE., FHFFERKOXHEXIIR@mIZESH L-FED
BEHEANICEWNTTDITETHS ERDONS,

(4) fTIERIAES

STERIES(E, AIEE1 (2) 7O EHE Y., FTEERDFEREIDEHICH T,
FTIERTDEERIE 1 XIFRE2DEEHEZ5IAT S £ICK > TETERIDFERIE
SBICREBSINTWEIENS L, STERMDFERE2DREEHZSIAT S &ITE
DTCRIERIDFEREIICEEH N TWERIEZ, TOFFERMIZEESRLE:
D%, FTERDBREADREHET HETETHY . BHOABTZEROEET
HLOTRAGLAL, RFFORBREICHM L-BAME. FFFROELEX(E
HMEICE&H L -FHEOHEERNICEVNTTIITETHSZEAALNTH S,

(5) FIAZEOEBMIZDOLTODEESD
UEDEBYTHA ML, STEFIE 1LV LETESFIEI X, AEHHFOREE
IR LE-RHE, S5EROBBEIIRECEEH LE-SBEDGEERNIZS LT
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THIIETHY ., $FHEE1 26 KFES5HORTITHET 5,

3 EEMERXIIEEIZDONT
(1) XEFHFITRLIEADOHRR
7 AEHBAMEFICE. LTORENH D

[ [HEAMNFERL &S ET B8]

[0012)

LALLM G, L LA-RERDETFAAEIZES E. ARAMx ICERIZZH
BREINIHOVEBERE—L1200MEARIE, MAEA2D=ZXTHAERVA
—I)b, EVvF, AVD6EHICKYEEITLHII LMD, TOEEIEDREEMN
ETL. YBEOSWEAKRZEDS-OICIE. Cho6EKHEEZETIEEL.
FTORELE-FHICKVEABREZHET 2RENHY . EENKBEEICH -
TLES EWSE=BELRH - T1-=,

[0013)

Fro, HEOFHREE100I(E, FHRAEEDER (z — x Fmm) DOEHARE
AOXRNEY1 3 1DWIREFHBITSEEICTOVTOHERTTETHY . [LEH
DEGEHAICITERT S ENTERNE LS =RIEE H o T1-,

[0014]

SHIZ, XRDEFBIFEIE. BEROEGIKEEN1500m. sEBETHD
ZEMB, RICKEZ75méETHE, FRLE-BEENTEY 1 3 112Kk
LTEHETHDIZO. 1HENELTDH, DD, BEBEKZ10cmdDF
ETEHAT 5-012IF,. MEA2DEESEMEEN10cm. 0. 1s=1m/
s (279 bF) ICHIBREIN, EEDERLABEICETTSEN-RELHOT-,

[0015]

ZITC. AEBIILEMEICEATLEIAEOTHY . ZOEMIE. MK
DEZRFTHMEBERVA—IL, EvF, 3906 EHZIBETHI L. EFE
MTICEWWTH, BEBREZEGTA TSI ENTELIBERTHEEZIRMH
TH_EEE-DEEET S,

(REZRRT D-ODFE]

[0O016]

AFERAICHRIEBETRITHEEL. BEREZEKRT S2XKR L. AIiLEEEDL
LIERINTZBEEONEMMoDRGFTKEEZIRT HZREFE. RIETRYH
LNREFEDIEREZ=ZRTHBFERE L TUET INEFRELZBAIBER
FHAEEIZE VT, RIRRERR AR EZIEIER S L ER/RFRESH. |l
FEMRTFERIE. A= R AEROEEMNERRZRET SREFEEZED
CEEHFHET D,

[0017]

Fi-. AKRBICRIBERTHEBICS VT, IR RTHAERE,. 75
EEBNOERAITITLICH > TEMN S AERBERNDORIEERRZYDOAEERTH
HENTED,

[00 18]
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Ff, KEBRBIZERSEBEBRITAZEEIZCE T, BEROGIRE R SEHRE R
EEREFZ D b ZREFZE TOEEGCHRFFEIZE Y., BIEREREFE, oRTEE ST
EMETOEBMERILENTES,

[FEEADEE]

[0019]

AEBPICHRIBETRTAEEIL. ZRTHAKBRZIERERLE S 5 EHEFE
FEATLWDHDT., MAD=ZRTMERUVO—IL, EvF, I0D65EHE%EIE
ETH5 LG, EREMTICEVWTHLEERKOERETANEZITIEMNTE
B

[0020]

Fr-. AREBICHRHIBERITHEEIL. ZRTEHABERL. ERFHDEA
[T ICH D TEN DA ERBEANDOTERMEATE L. Z=RuTitBIER % ERE
FETIEEZELTWVADT, ARXYOIABIKREEEICHEIET S ENTE
5, B, ZREFHAFERIEZ. IEYOROARMLDEFHAKREZEZA TS
DT, FIZIE, XRYNBEERNSFELN>I-KETH-IHEETH, &%F
EEN IR ZMREICETAT S22 ENTARETH D, |

14 AEBAHEFORIETOERSEICEINIE, KERXHEBAIZOWLT, RO EH
EHENB,

THEHE, REEFRBPIE, KEXOEBEFTRITHEED. MAD=ZRTHMERYL
A—JL, EvF. IVD6EHZETIBELTCHAKRZHET 2LELH S
FOXRBEIZG->TLES. LEFOERKEAAICERATELGL., REOREE
EENFIR SN TEEDNEISBEICETIT S, ELW>-MEICEATHIA
fzEDTHY. MAD=ZRETMERUVO—IL, EVvF. AVD6EHZIBET
52 LK. BREMTICEVWTHEBRERKEERITAT LI LENTELHES
BETRAZEBEZIRB T AL E2ELREELTHEDTHS ([0012] LML
[0O0O15])) .

ZLT. AEEEBPIE, COREEMRT L5012, BERTAEEIC. =
miﬁﬂﬁﬁwmﬁﬁﬁﬁ%%&i¢é&i%ﬂ%%ttt%L =RITEHE
HRZIEBRERZESIEIERFRZRTEIEVSFEHEZEFEALE ([001
6]) .

ZTORR. AMEEHEBILX., ZRTHABRZIEREESEIEEFRESA
TWANDT, MAD=Z=XRTHERUVO—IL, EvF,. 3D 6EHZINET S
ZEHC. BREMTICEVTELBERIKOERANZTS>ENTEDIHEN
SUMBEZETS ([0019]))

T, AERBE2(F., ZRTFFAERESEFERZINOEFIZITLIZHE > TED
HHEEBAOHEZYMDAERRTHIZ LICKY .. HEVMDIARMIREIERE
[CIEET SHC &bt%é&miﬁ%%%?é([oo17] [o0020])) .

oI, REFRHAIIE., BEROGHE R L GRS ZE & ERBEZIL o ZIRE
AETOREGHEBRIEICEY ., ERFOONERMETCODEREBLIEMNT
% ([o018])) .

ULtZxEFZT, STEFE1HWVLETESRIEIICDOVNTRTT %,
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(2) FTIEEEIE1

7 EFTEEEIETA

fTIEERIE1 AlL, BIEE1 (1) 7DEH Y., FTERIDGERIE1 DEEHE5IH
FTEHIEIZKH>TETERIDBERB2ICEHE SN TNV -EEEZ, TOEFFERY
[CEERLTCITERDFERBE2DRHET ZITETHY . TEOANREZMOE
B3 53DTIEGELASL, EELEHFAEROSHEZNIRL. XIFEFETHLD
THEWIELALNTH D,

4 (TIEZEIE1B

STIEEIE1BIE, AIEE1 (1) 1 DEBY., TEFEFER * TRIEE=RTE
BHERZIERERZ L CTHEONSFAKRZRRIIMICKRRSIES] LDICERE
JHITETH5,

Ihik., TEHFE BN IZXRTHBBRZIERERZ IS HFRELTH
bhd TFIREZRTHABERZIEESZ L CTHEONSFAKR] 2RI 58
KULBEZFERET DIDICTET. TIICEKH>TARUXKBA2DREICEFEN
HOWHELREBEEZMRTIIDELEEIBOOALGE DS, EE EEFFEROEHH
R L., RIFZEFITBHEDTHWEWNSI ZENTES,

(3) (TEEXIE?2

7 ETIEEIE2 A

STIEEIE2 AlX, BIEE1 (2) 7FOEEY., TIERIDFEKIE 1 XIXFHEKIE 2
5T A5 LICK > TCETIEERIMBERIBEIICRRB SN TV EIEDS 6., iTIE
BIDERIE 1 DICEZ5IHT A EICK > TETERIOBERE I CRREIATL
-EEZ, TOFFEARWICESR L CETERDBEKRKIEIDEEH LT HETIEET
HY. THEONBEZROLERTHILDOTIELALAL, EELEFFFEROGEHE
WEEL. RIZFEETEH2ELDOTHNWI ENBELNTH S,

4 FTESBE2BRUETEEIE2C

STEEIE2BIL, 21 (2) 1 DEBY. TREFERI IZLS HBEME
Bkl @ TIRE] OXMRTHD FIRE=RTEHBFER] & HECHEREEZ
951 LOICRETHETETHY ., STIERE2ClE, AIFEE1 (2) DDEH
Y, TAIRZRTHAERZIERNEZESELEREFER] (CLX>THLNDS T8
BORRZRTIHBERNEESZ SN-FHAKER] = TEHORIEE=RTst
AERDS 5, HEICKEEEHZE LAVIIREZRATHABENEENRTINS )
HDICRESTHETETH D,

hiold, DEFEFERI AN IERTFHABRZIEIGEESE D] #BRELT
Bond TAIRE=RTHBBERZIERESE L THRONSEAKER TEEND
BHO T=RTEHAER) OMEOEAKRNGEREZRET HHLDICTES. £
NIZE>TARERBASIORBICEENLTVH-LFREEMRTIELED L IEER
b, EELFHFFEROSBHEZILERL. XEFEFTLHELEDTHLE L
STENTES,
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(4) FTERIASI

STERIES(E, #IEE1 (2) 7O EHE Y., FTERDFEREIDEHICE T,
FTIERTDEERIE 1 XIFRE2DEHEZ5IAT S £ICK > TETERIDERIE
SBICEEBINTWVWEIENS L, FTERDFEREA2DREHZSIAT S LITE
DTCRIERIDFBEREIICEEH N TWERIEZ, TOFFERMICEESRLE:
LD%., FTERDBREIDEHET DETETHY . BHOANBTZERoEET
2HDTRBLANL, RELFHFFEROEHEZMERL. XEEETLHLDTH
W ENALNTH S,

(5) REMMERXIIEEICOVNTOFLED

LEDEBY THAND, STEFE 1LV LETESFIE3 &, EE LA
DEEZMHIRL . XIFEEITHIDTHL, HFEE 126 XFE6HDOKREIC
BEY %o

4 MIFHFEHFIZTONT

ARt 1DEBY., STERIE1RUVETESIE2(X., ¥FEF1265&F 11E]-
EFLEBE1ERUVEABICEBITS2FEZEMET HITETH SN D, STIEXHA
2RUSTIEHBEIIX., FrHBEORMI L THIFZZTH2ENTESDLDT
HIThIEE 550N,

Tl T, B9 5&E. LTOEBY THS,

(1) SIAXHER1ICERE SnI-FHA
7 SIAXEICIE, UTORHENH D, THRIL, BEBBENFLE, EXD
SIAD®ICECHE LI-BAERIL. SEHENMERL L=,

(7) (BIR=UFE21TQELLE281T)

['This invention relates to a method for producing an image of a submerged object, e.g.
a shipwreck or the sea bottom.

Acoustic sensors have become increasingly more common in systems for underwater
sensing and imaging. Sonars are often used, ranging from simple systems detecting
echos of an emitted pulse, to side scan sonars or two-dimensional multibeam sonar
systems emitting and receiving signals along a line within a chosen angle and three-
dimensional acoustic cameras, such as described in the articles "3D ACOUSTIC
CAMERA FOR UNDERWATER IMAGING" by Rolf Kahrs Hansen and Poul Arndt
Andersen in Acoustical Imaging, vol. 20, Plenum Press, New York, 1993, and "A 3D
UNDERWATER ACOUSTIC CAMERA - PROPERTIES AND APPLICATIONS" by
R.K. Hansen and P.A. Andersen in Acoustical Imaging, vol. 22, Plenum Press, New
York, 1996.

In imaging larger objects the two-dimensional sonar is normally used by moving the
sonar over e.g. the sea bottom and scanning at anangle essentially perpendicular to the
direction of the movement. The data sampled along each line are combined to provide a
segmentedpicture of the sea floor. A problem inherent in this solution is thedifficulties
in controlling the exact position of the sensor. A sonar unit being moved over the sea
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bottom is subject to drift because of current, wind, and if the sonar is carried by a boat,
andinaccuracies in the control system of the vessel. |

FCOFBAIE, FIZITHBERDO LS GKIMERISEEDEBGREERT 5HE
B89 %,

BEL Y, KPBRAS L TREBDOEZOD DR TLIZEVWTET F9—H
MICE-2TETWD, VF—F, BESNE/ULADOIO—Z2RET HEHEL
DRATLhG, BRENE-AEADSA VICRS>TESEZEZEITSYA LR
FrvoVF—RIE2RTETIVLFE—LYF—DRATLY, ... (BEKE: X
BAERR) L EVSRXICREBEINTVASILILGIRAEENA T FEFTOEHH
[ZHht=->T. LIFLIEIERAETN D,

K YKRELGYMAZRE T HRIC, 2RV F—1F. BE. VI—6lzEE
EOLATHRESE. BHOARICH L TRENICEELGAETEET S L
[CE2TERAEIND, A VICHR>THU TV FShi=T—42I1%, BED
A MESN-EBRZRETS-HICHAEDLEINS, COFRRKICESR
DEREIX., o YOEHGHEZHIHT I LORMEESTHDL, BELEZRH
$T5YF—2=y &, BRVRAIZCE>T, RUYVF—HR—FIZk>TEIK
NAEGLELITHHMOFES R TLOREESICE>T, FUT FEZITS, |

(€4) (BIR—UE2917HLLES 117)

[t is an object of this invention to provide a method for generating an image of the sea
floor or under water objects using a 3D acoustic imaging system. |
[COFHAOBEMIE. SDEEEBRRATLZHERAL THEEXITKDYADE
BEERTD-ODFEZRB®I S ETHD. |

() (B1IR—UHEI21THLLEI517)

[t is also an object of this invention to provide a method for generating a composite
image of underwater structures being compensated for variations in the position or the
movement of the acoustic transducers. |

MEf-. XFFAOEMIL, BHPOBEYICEAL T, SELRFOUNEXFHE
DEHZMHEL-EREBRZERT D ETH D, |

(L) (BIR=UEIBITHEVLE2R—-UFEA41T)

['The advantageous features of the invention related to the use of a3D acoustic
transducer system are thus that each 3D segment containsdata being virtually insensitive
to movements of the recording transducer unit, that the 3D segments have been
combined in order toprovide a larger 3D image. |

[LzA>T. SDBELMBFATLOFERICET 5 ZOFERBEDE LMY
[T, &3DET A FHEREERBIL-Y FOFEITH L TEEMITTETH
BT—REEH. BDETAVINEIYKRELIDERZEZRET H=DIZHEH
BHENTVWEZETHS, |

() (B2R—UHELSTHEVLLEIT)
[ Another advantageous feature is that the 3D segments have a coordinate accuracy

20/35



which is better than the accuracy of the position measurement system, due to corrections
based upon the information content in the separate 3D image elements. |

FADAEF G, ERHO 3 DERERDFERARICEDISMHEIZL LT,
BDET AV FIPMEREATLOERS LY EN-EEOREZETALHZ
ETHS, |

(B) (FE2R—UFE107HLLE2017)

['Yet another advantageous feature of this invention is that each underwater object, due
to the overlapping images, are insonified several times, from different angles of
incidence. If one angle of incidence does not cause reflected energy to be transmitted
back to the transducer unit, the next angle of incidence might, thus providing a 3D
image of the objects to a certain degree comprising views if the inside or back side of
the objects. Therefore, much more detail will be available in the combined image than
in one separate 3D image, or images composed of measurements from side scansonars. ]

[REBAD S SICHDOFNGRHEIEL. EQYRSERERLIEHIZ. BHFOY
BN, B LAHANCERE., BEREATONSZETHD, HL. —D
DAFANEBRBIZ Y PANERESNEIRERFIRILF—ZELSELT
niE, ROAFELELESE. €5 LT, WERORAIXEZRADBKDH % H 552
EEFTETYARDIDEGZRETINMEL LG, LEAL>T, ARERT
(. 1HMOERHD 3 DEBZIIETA FRF¥Y o YF—IMoDREBETHERSN
BSEREYL., ToLEDFMMNFIRTREICLESESS, |

(F) (B2R—=TJFE291THLLES 31T)

[The camera 1 in figure 1 emits a number of pulses toward a selected volume 2. The
pulses are reflected by different objects 3 and the receiver is capable of receiving the
reflected pulses at a number of different sensors in a sensor matrix 4. |

M1IZENT, AAT1IE BERLEAEB2ICAGTTEZHD/NIILRERIET
5. WILRIF, BELEMAISICE TR S, ZE#EF., oY —<F) Yy
DRAAHNDEZHDELGLZ YT, RESNE/NILVNREZZETELEENTE
%, |

() (B2R—=—TUFEI4THEVLES 91T)

['The sensors are capable of sensing the phase, time and amplitude of the received
signal from a chosen angular sector defined by a// and a L (see figure 2). Comprised
in the transducer unit 1 is also computing means for, based on the measurements of each
sensor, calculating the direction, strength and time of arrival for the reflected waves. |

23, o/ RY a0 LICK > TEEINDSIERSW-AEGHHEI L DREE
EDME. BHARVIRIEZHRANT S ENATES (H288) , Efissai—y

P1ICE, B Y ORIFEEICEDOVWT, REFEDAM. BERVEEREZ
AETL-ODHEFELEENS. |

(r) (FE2R—IRBITHEVLDLEIR—TUFE1017)
[The signal received from each direction, defined by the angular segments Ao.// and
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Aa L included o/ and a_l, respectively, is analysed to detect the arrival of the peak
amplitude or amplitudes of the signals received within the angular segment . The time
of arrival of the peak amplitude indicates distance to the object. Thus, a composite
image may be obtained from the direction of the received signal and the distance to the
reflected object within eachangular segment, as is indicated in figure 1 where the
measured volume comprises a number of planes 5 referring to different distances from
the sensor array 4.1

fa// R o LIZENENEFENSIAELT AV Aa// RY Ao L TEZREIND
EHANLZIESN-ETE. TOAELIT ALV FATRZESNEESOEX
RIEQIEZRET A -DICoTTEND, EAXRBEOIERMHIE, ARYET
DERHETRT, COLSIC. ERERE. ZEEEOAMERAEEIT AL
NAORSMPAETTOERHENGFELON, ChlE. F1ICSREShEEEYTHY.
ZCTlE, BIEENE-ERERA LY —T LS 4D CDELGLIEREZSRT LS
HOTFES AN DKL, |

(3) (BIR—JFE27FHEVLESI 71T)

['We refer now to figure 2. Having registered a first image 2 the process may be
repeated producing a second acoustic image 6 at leastpartially overlapping the first
image. By analysing the two images certain common features 3 in the common volume
7 may be found, e.g. an object protruding towards the transducer. Assuming that the
features 3 are stationary the scale and relative positions of the images may be adjusted
to provide a unitary three-dimensional image from the two images. This way any errors
due to variations in the position or movement of the transducer unit may be reduced or
eliminated. |

[CCT. B2%238T5. FE10EEB2%FH LI, ZOTAEXIE. F
1DEBEVELSELMAMICELGYESF20FEBRE6ZERLTIEYRSE
nd, 2ROEBRZHEMTISLIZEY ., HBOKRBETRNIZHLIEBDHFHSI.

BIZISEMBDAEICEHT 2YELARRE SN DD D LG, B3 AR
LTWEERTETSHE, BREDAES EHEMMBMEZRHEL T, 2HDER
Po1BDIDELTFEEF - LIRAERERBTECENTED., CD&K
SITLT, £BFI=- Y FOMEXITEHDOEHICERY H5RE T EBXITHE
R 52 &MNTESD, |

() (BI3R—UEI8ITHLLES 01T

[Preferably three or more common features 3 are used when combiningthe images,
thus reducing the chances of error if one of the chosen features turns out to be moving. |
MFELLIE, BERZERTHEEIT, IDULOHXBEDRHEIAAL LA,
NITE ST, BIRENFHED 1 DAFWONTWS I EMNFIBAL-BE. Y
EDREDREZERTE S, |

() (BAR—TE1T7TABZVWLE201T)

[The three-dimensional image produced by a single acoustic pulse has a time tag
which is applied to all the points in the image. Thisthree-dimensional image is called a
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3D image element. |
E—DFE/NILRIZE>TEREN-3RAERIE., BEOETHORIZER
SNEBMETERT S, COIRTERE. IDEBEREFIEND, |

(R) (BAR—UE21TLEVLLESR—UF 1 217)
[Referring to figure 3 the preferred method for combining two images is as follows :
... (FPE®) ...
S8. The neighbourhood of points in image I are checked for the presence of points from
image II. All points are checked - above or below the intensity threshold.
S9. If such image II points are present in the neighbourhood, the maximum of their
intensity is found an if it is higher than the intensity of the image I point, it replaces the
intensity of the corresponding image I point. |
[R3ZZEIT DL, 2HDEBREART H5-HDIFFELVAEIK. UTO&E
YTH%
.. (RER) ...
S8. ERIICETARMEAFEIZENT, BRI IICETL2ROFENRES
nd, IEDREREBEULRIILUTTHIZETOREANEESND,
S9. LLERITIZETARA [ERIICETSRD] AFEICHFEL. £D
BABEANERIICETIRADEBELIYLEVESIZE, BRI TICET SR
DEA, ERIICETSIRDEIZE#RINDS, ]

() (B5R—IJFE15FHVLE2 217)

[ When surveying an underwater object by using a plurality of over-lapping images.
the process is repeated by moving the transducer unit as smoothly as possible and
obtaining new images partially overlapping the previous image. As increasing the
number of over-lapping images will reduce the noise in the resulting composite image,
each new image is preferably partially overlapping more than one of the previous
images. |

EHROELGYESEBZAVWTKIYRERZRAEST HIH5EICIE. FFBI =Y
F2TELEITEONICBEISHE., BIQBERETMAMICERYESH-LEIEZ
FRMBIBHCEITELT, ZRTORADEYRENE, EHXYESEBZROK
NEMT B, BONSEREBZRD/ A ANFLTHDT, £H LULERIE,
1D2&YEBL DEIDEZBERPAICELZYES CEMNFFELLY, |

(V) (BE6R—TFHES3 2477140 LREIT)

['Also the possible side lobes of the acoustic transducers may be controlled by
choosing the distance between the transducers depending on the frequency used in the
measurements.

Thus the number of transducers and the size of the transducer array, as well as the
frequency used, affect the measurements and may be chosen according to the specific
use of the invention. The relationships between these parameters are well known in the

relatedtechnical art. |
[Ef-. BEELBRBOAIEEL YA FO—TJI&, BIRICEVWTEHERINSEKL
[T, TRBEIOERMEZEZEIRT S EICE-THIET S ENTES,
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TMBOBRRUOEBRBT LA DY A XL, FRASNDIBEREERKR. BIEIC
FEETE5Z. ZLT. COEADHEDARICIECLTERI S ENTE S,
SR A= EOBRE, BERMTHETLICHMoNTINS, |

(8) (B7R—UHE127450VLET 717)

[Nn the preferred embodiment of the invention the source and the receiver array are
separate transducers, preferably positioned in the same transducer or sensor unit. It is,
however, within the scopeof this invention to provide a transducer array being capable

of both emitting and receiving the acoustic waves. |
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