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SONAR (Sourid Newvigzttior Aniel Rerigfiric))
iellyAZiNdERate R RADARISYSIEMMUISING SeURd WeaVes nstead

AOICGIEHCAVAVES)
SieNeNe essentially two types of Sonar:
EACIIVESSONARE WhHere an acoustic pulse is transmitted andl echoes; off

) =

WIERE] _y_énment. e signals; are received threugh a large numer;: of

-~ hyc bji_ﬁ'f_jnes (Undenvater microphones) and processed to) create an
S lhdErwWater acoustic image.

= TASSIVE SONAR: Where a large number of hydrophoenes: (Underwvater

e ~eEe.

= microphoenes) listen to the underwater sounds and through

-
— —
A

. sephisticated processing the different sound signatures may: be
S extracted.

SwWimmelr Detection Sonar may use ACTIVE, PASSIVE or a
combinatien of Both types of Senar.
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® Acijve SONAK:
R OIESAVENNIIBISY, EnVirenments;

— BY mcsbu_r_' e time an acoustic signall takes to' complete the
roLnie) -from the spund source, to the Undenvater contact,
gl gru rto the hydrephene array, an exact determination; ofi
mn.c NE] pOSSIble

— B ;p cessmg the data frem a large number of hydrephoenes It Is
— -p035|b1e terdeterming the direction for the' echo ter better than
— '-_,_ ‘partsiof a degree.

- - .i-.'-
—— —

- P_reC|se range and bearing data received frem each undenwater
—— ~ contact allows the processor to track each contact, and this
track infermation provides major clues into the classification of a
CONUACE INte thrreat or non threat categoeries.
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o ele) e lnisy EVIOIMERTS)

ct JFJ?IJ roperties Cal e USed o) reject noise: fireni directions
IaRFtIESE IR WhICH the target exists.

i cf: actuation of the Preatning apparatus; haska signatire
arates [MEchanicall noise fiom| the marine mammals.

= —};.v 9 IG2 ly';passive SONAR vields/lewer Ranges thamn active SONAR

'“a-— -'G'f,the same fireguency.
:H"'--‘
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er Detection
Active Sonar

Medical Sonar

- - -
100Hz 10kHz 100kHz 1MHz 10MHz
- i > - —
~ ASW Active Sonar MCM Active

- . Sonar

-

_-.. T <Fishing Sonar

___- ~Rar eqncﬁ'eases IRVersely withi the acoustic firequency.-

Eé@lutlon iImproves proportionally with frequency.
= -_S_'\7V|mmer detection SONAR uses freguency within the
“pand 60 to 120kHz to strike the right compromise.
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® Porforrarice resulis frorm e few sirrole ornr?lrr ELEYSH
— Actlve SONAR
e Higf) sotsge agjefe)y _
O ImubhNesolution) (Size does matter)
® AZinnltiegie 0 Elicge
N BER Gt hEams
‘. B.eniz jefin)
= ~e|ver Nejis
e
zl SlVe SONAR
1 Azimuth resolution (Size dees matter)
S = O Azimuith Coverage
== Number of beams
Bandwidih

Receiver Nojse
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Surize o SUWIIIIES 5 generaIIy S nuisance threat as he
:lrm err\ [GRIC2RCRAINERCE! (o) DE MUCHI 6l a

© ermuLg;re detect I day time Because off the surface
IEEI me e Walter causing the seund rays te henad
— #-=._r Ot Wards IEaVing a shadow: Zone near the surface.

= ';Ai nlght could pullffloating erdinance — Senar
‘:_ - perfermance is; usually very good at night.
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— Salf CJ(JEcIJﬂ:‘C] Uricleryyeiiar & ree Irie] Agozlferit]s

0 UINREGI LI ESFON eyhale:

SUBBIES areldetectablel using active sonar as air isia good
refle cior of tglelgpvziigssetglel

-

— Coltipal B BUbhIEs s also detectable USINg passive senar.
= aIm=salt Waters thiese bulhles stay inf the water for a leng time

— _,5; ;l-:nlnu_tes) andileave a long cemet tail seen with active sonar.
;;-[-D_é'ep.swimming divers provide tall celumns: of bublbkles which are
- -easy to detect.

_ — Shallow swimming divers are the most difficult to detect because

the bubble column Isi short and the downward ray bending
encountered In the day time shadews the diver.

e
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CCBA — Closed Clrouit Brezi (ifg) AgJalrelils

‘ terdIver andrreguire
COns) de iello L" tralnlng
AIYACCEAS are Used by the professional comiat diver
2l ?" oftthe: training| reguired.

=~ Com mercially’ available CCBA’s are now: available for recreational
P vmg Winere: divers want to blend in with the marine life.

i Some CCBA'S use almost pure exygen. The result is extended
~ endurance from the diver.

5 Detéctablllty of the CCBA diver, using SONAR, is lower
than the SCUBA diver bhecause there Is no air emitted.
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Divers razay Lse @ numw of Unidereisr scogiers
Crzlgts to Sniflel gif reiple)e ciplel erziylerziel:
PIENS oters are availanle i thelecal
re? = =
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Cornbert clivers svva et elgorodereiely dLerl/sec,
Poyearac h_/f SSWinrais 2 m/sec

SUONNEWESTUEIECHIONI FANOE gIVES only: 8 mInULes
vvrlrmru EIFtHErcOmbat diver and feuir minttes netice to
WIENIOVIE 2red diver.

J
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: tectlon Range iIs vour Friend
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00l Srrlrg ororluge LOfJJJ(IHfrlO]r‘ folse - Loywer
EnSezloardandNnte Gl o MEXICo)

Erorie vvmrl INNOPERNVALESS:
HreleJESu
SIlrfac;é,-'- ‘a;ting CAUSES dewmward ray: hending (Acoustic
_MJuL,"

e mrtatlons el Maximum Seurce Levels necessary. to be
i zeﬁvwonmentally frnendly te Marine: Life.
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ADESTA |~

i il 2 il
YWelier J"JJ“JE/ czllises egsorgiion of irig sorlel Welves,
,,,,, REFCEN CEMBRSHELE I ELECTION FENGES NI EXCESS! Of
<) rlJrIJrJS' N CCEA QIVER

uget seunRd willfindicate detection raNges! I EXCESS) Of;

—

;tr:e:*
5» the GuliFef Mexico yield poor perfermance because: of
Eemperatures, snapping shrimp, and the high salinity.

—— o =C uarme'waters ferm layers ofi fresh water over the top of salt
= ,.ﬁ‘ter [Esuliing IS acoustic refiection ofif the layer. Careful

——
o

-

— ‘po_5|t|on|ng Off the seund head Isi necessary to ensure good
~ -~ performance.

I PO PErierMmance areas more sound heads are required to
AChIEeVve the Necessary area coverage.
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= INerthem HU' fr:
Protected by shno

Held o view gyJ I ﬁ |
‘:l i J:JJJ-,FJ rn

protec 2d by two! ong rane
systems. (Red&-Blue) >

— General coverage using Omnl
System. Would use winch ter
bring soundhead tersea bed
during large: ship maneeuvers.

— Blue coverage protects and
provides warning of | lncomlng
threats.
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ACTIVE SONAR
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