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ECHO SOUNDER

With the help of a sutable d/'(l/mm oxXpln the working bf an edhosounder

An_echo sounder fs an efoctronic equpment _used on-boardt shp as an

wd ﬁ%ﬁm 10 _measwse  depth of water under 1he ship.
PRINCIPLE :

Ruer D .
o Lk
=~ A
-
e
S |

&

» SHOTt pulkes of Sowd wavek gre trammitted verkhealy dewnward Ayom
the tvansduter 40 the seabed. at +he vate Of S00+0 600 per min.

These Sownde wowes ghikes 4he Seabed and get yeflected backas echoes

* These veflected woves are wedgyed by the Fromueey ond e taken

fyon’) The tramsmission v vecephion /S measuied (& depth canbe determmned )
Formuwv - depth = gpeed of Sourd in water X Hime taken

A

Speeds of  soundh cawes Thiough Seawate” at o temperatWe of K¢ and

&a&mv‘t/ o,f 34/ 18 1500 m/sec- For example, if the time taken gywwd waves

EERERERE R

from Bonmission 4 vewption is 1 Sec,that means e depth of water

1

\

under 1he Ship is F50m.

= 4 \

e How 1t 1S yecorded :

— The yecewed ochoes Qre thén (onverteds intp electric $9Nols by 1he

= ] : &

- ’YQC/QU/%? WAL and Qfter passing Hrowgh dffereat Stages of receves,
gy 1he current IS Supptied 19 he szyuu (Vafaﬁ@y ot Qo gpeeds eguok 10 hatf
- the Speedl of Sowide woues) which burmk out the Coating of +hin [ayer
= of alumuniuwn — pouder  and /)roocaceA o blok mark on —the paper indycating
- Hhe depth of water under he ship
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_ Ques@: | Describe the main components 0Of @h0 Soumder with block diagram
B - & Stote e funtion of each components

T TR EEd

Ans - B’me SUPP. ELETO@EEVI
STos
_| PULSE bRy pecillator AMPLIFIER
(NENERATOR |
Bl &=
A .-
TRANSMITTER e tya0cducer————3 RECIEVER ] ol

e
| Power . Supply = This_unit Jves the Tequrde VoHoges 1o he differed e
e of he echo Soundiry equipment Ll

®
3

| zﬁu%s%ffaffwefmf This unit proawcu a h,qrh VO/T‘d,?ﬁ OSCitation (7/ desrred

frequeny and the putput is Igwen#v troumiitter-
'ijurnfv‘ﬁfy' 'fmnédqcef - [t converts he elecmical Af,mcw IO A0WGTIC g
Souncl waves ond. trammit Hhem owards the Cepbed. T

' RBU&WH,Q tromsducer - The feclewf;y Praniducer recieve. he  echoes 7Gom :’
| the Seabed and. converts hem info elechical dgnats, which o |

Qe Sent 4o the _amppfrer it 2
AmpUfier © This unit amplifies the weak electne qur)au Teueued from A

the  tvpmaucer ancd ﬁIUBA 10 the Yecovder wt 2 -

Recqrotu. This unit  ontyols  the trommission of ALOWHC puses And ::
; vecords the depth on 1he poper ;ﬁi

>

=

?&m @M:VT wnﬁ does 1he €cho sounder e short and- wnﬂpag& r Short and @Li

e T S TOr 2

 Am- | The duvodion of pulse 10 an etho Sownder 1S genevady’ beefween -2t R
20 mittSeconds v -
. 0 short /)u(ise Leﬂﬂ-fh, the chwify 0{ vefurned echo s .GQOOCL becauwse ::
r(evefb€7a‘l'70f) noise wil) be tesss The yeverberation noise veduces the Q.
:__‘_iw:_ gfémcu/ )ihenﬂﬁ_ _w_h_/c_/L __[_eoﬁuced/ the  tronsmitted energy . The echoes l
] wf’)/C/’) Wil veaeved g V@C{ weak- Hence, [!/’Hrfmg +he  maximum i
] | deptn fmm whith Sotisfactvey echogs can be reoeued, For shauww depth, @:
Shovt pulse /s wedd Gngt 0 greater deeth , o longer puise s wed o
s 2l
&
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ﬂ&‘glveﬂ pulse Lem,qﬁ, the  PRF (Putse repetriion {nzgmg) pleterminé

the. maximun Yage that con e indjcated

Formula

wed 7 Moax" e indicotion(¥) = Vit

v

Y

v@ouf/y 0f gounci n gea woter

t-

1

11Me peetroeen pulses 1N MiNuaéy -

Fov Example

~ Y PRES 0ne pulses pe¥ sewnd y find. max™ depth that cnbe Tewmu

t=14 - 4

Y= rsoox—zL = F50 meters

The maximum depth +hot con be vecorded 18 750 meters.

2) PRF is w0 puises per second, find. mox™ depth that can be reoorcted.

t=1, - 05

Y= IS00X LLS = 375 meters

The maximum dept ot can be recorded is 375 mefteres.

3) PRFis five pubses per Secondy finds mox™ depth that con pe recorded -

't';’/5:

7= 1500% B = 15D meters

—

“The moximum depth that can be rewrded /5 IS0 meters

Hence, as #he  PRF increases , +he maximum dépth that can be recordecdl

e

decreases and vice - versa. Hfgher PRF is med/forwwermmﬂauowermmg wied for

llld'!f(‘l YOG~

== Qua 8 With vespect o eChusouncles, exploin e effect of c@f%ffﬁ/, temperature )
-8 nd  presspe on depfh indsc ated - |
=% Ans - '/Q’OC’W of Pm/"’/?ﬁj’m i waoter - The depth s codcudoded by formua. |
‘,, d-vrt , wheve 11 fime. 1aken f}/ Stund waves 4o travel o ard o
": from —he Seaved- The velocy of Sownd woves 7‘/7)’0%/7 Seawater at |
_D temperature, of 16C & S&(jﬁfﬁ/ of 3-#/ S 1505 m/sec bu.t ﬁfduCQlCa/aﬁ
— ~0n__puipose it is 0Ken A /500 mfse. i
ol @The vewaty of Sounde waves also vanes wi Change in Sauinity |
-

e Y@Sﬁﬂ:ﬁﬂg /n C/Jé?/we 1) dmsr#,_w/?/(’/? pmcjma,w/ LWil) na%b&/qreader
-9 thon 05 [ except /7L rnsi#on is from Skl 1o ,cw where md/cazea(/‘
W _d@’pﬂq wil bl aﬁpmx/ma:fe/,l/ 3 /q}’@@(;fer hon _aduak depty. Which 1
- A
o :

y
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/s Verg Crudal m Shotow water-
b The \/etoog of  Sounds wave als® yané  with chaxgge 11 temperaiwe-
e V€t00ﬁ/ NCXAsr  with  IncYeme 1N tempesatwe  and. vice versq.
© “The VUOCM’}/ 0f Sownd woves Syghtyy vaves wih thange in_pressure
?‘7716 mcracm@ /N veOuly due 4o increase in - pressuré < marg/nal

9

ﬂ?ﬁJMOgI of _awustic waves Chan,m o terperatwre, Aensty 07 presewe
ﬂ‘f%ﬁ&_f VééOovj/ 5 not aorrect the dépth féwrd&t WHh be jnaccrate S
M@ in presswe has veyy Uttle effect wheveas  temperature &dmn’ﬁ

,LMMM{/ ) purewattr &seawater - Reger np 39 5

Rues @) :-

Whot are the enom amociotecs coith s equipment - (hal me aswes
ao You 10Ke {0 eliminate +the evror when cwmf/ “he @qcu/)mfﬂf

4 Sjtg/wb speed orvor ;. The iqaus S rofaﬁr;q wHh A cerain  constant =

T ==
Spetd ands gpeed of #;e gfgau. i< am 1hekt  fime  taxen b// Sﬁ/éwi e

10 travel Hrom the top 4o bo#om on e paper /S exacﬂ;f eqmb -

10 tme token y Soundt warer ¢ travel +twice e AdiStance of #he -

T009e selected: -
2 Pfyﬂmjorax evoy : This eyror 18 fgmd when dual trandducer are wred, B

L =
one «/{of LYQUMISSION  gnol one H0r 70CEPHON . Due +o the an wgie of beam, =

the  measused ~deptn s meofer than attuay depth. This evvor /5 Cap B

- Wpded uping /&#‘h@gﬁw pYNGple. :’
Forméllo- . P
dGed - €= d-Jd2-2/, .
wheve, ¢ is ervov S
o 15 veworded. depin R
‘o o
LK space peetgen vanilucer.
p *-

This  evsor  peomes more promimnent, when space beetween 4o 4vans &

~ducer 15 move “han 2 meters. [n that Ca,sg, Monuod- ghowte be ‘L
vefered jn order 0 e e comeong- -

e o
8- Muriple. echogs: Some §trong echoes may boune back and forth sevens &
s V] %4 —

1imes  heetween Ship’s hutt and Seobeel. , and  hence providing musiple &=
v -
(.
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MAIKS gn the paper-
4 “Thevmal gqnd densipy (cy/ers: @0)&/‘4;/ 0f waoter venes it chaye n
- Sabnity end. temperatiie of seqwater which affect vty of somd- .

=S

5\ wau& N Seawntes and causes ewor in depth vecorded:

: 5 ter0yne Adjwiment ervor: If the zero (s not adjusted propery It

- will give ewor in Teadmy

‘»‘Q‘\é Crose noise : ff Seasmm;: Of _QmpUfier is high, just after the zexo ,

S | Mg, @ nawow gine 01099 woith Seveval dots dnd dashes il afpear |

= This is due 40 cv0sc noise which 0ccuss when crmatb part of transmited |

‘E‘\JMM‘% Yeuever This js  controliede b;/ Sept ﬁOJ”CO’??’YO/

Rﬁg@m‘ when Sound waves qre weflected fmm air bubbles , it pil( |

E appear @ oo dots on PopET This Js known ox aexodion This is due, -+

;;:.; _pocket Of X bubbles (veated dtmf}y heau/y weoather, (age aueraiv,

_ﬁ\ﬁam%q In_ballast condition or asfern pmpm,m Vs

-

: Qua@: | Whot comrection ave 40 be mode 9 ocho Soundey readsng beforve
Compansion  (ith hares?

Aup- | T

The._depth’ IS caloutated. by formula, d=vxE whew tis Hime by sound

wowes 1o 4rovel 4o and fro from e Seaped - The vty of sound

WO vavies  with Cf?a/n,ge of dﬁﬁsyy The ewoty of Soundwou —//,mz/.fﬁ

gequwarer  at /{tmfemwre of l6°c & Sanify of 34 Js 1505 m/sec bul

Ao o calewdazion pupose, it 15 taKen 1S00 mjsec.

L

* The 1/8@0&'12/ Of Sounde wewes increases with ncrease in Femperature
WId[of inCreme in Sabindy. TThe increase in  velooly due 4o intrease

|

. _ v
I_prescure (S marginal- e depth can be comected - e depth
! v

from t0sle 0f vewaty of Sound in purewoder & geawater - Refer npi3g.

» An ncreose m air pressuae by Lhpe- decveares the Seatever by Lom ang

decrese  in aiv pressure b}/ Lhpa incremes 1he sequever by Lem. Thys

15 calted inverse beyometic - egecf whiCh need 0 b consideved. .

PALLRE R R b dddddd

v Hegpt of tide will have o be +aken into account

A

LA
|

* The decreqse/increcke of water (VL due 4o free & divethion ot wingl

16 40 pe t0ken 1Nt accovt-

\
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_ ARl USt 1he yp@ of trovuducer el in echo souader * PESCbE ther w0rKing

|9 Magnenstcve tramducer

ftogen‘)er, hence creaﬁf)g 7,%@ Soundl claves . &=

aducmmge &_disadvantoge
There are 4w fypes_of troniducer -
1) Eectroshictive ﬁafucwcer or Prezoelecrc framsducer -

J

i

IR ANERERERES

!

(1) Electros+nictve Trowoucer

=This Jype of tiancduces work on e proople of piewoetectne effect H &
-~ MOKE we of he speval prperties of Cystals Such ah quarty, Y0Chelte :

L Sadt efg@c_»g/iap /S —F/rn’){g Fixed bé@t‘wﬂm Two plates  So -that =
ﬁ%{Mf%cL/e witfe when auternating vetage 1S appleds %
_beelween steey piate, the Cystal beetween 100 plates il exparct ¥
Q& contract, then +he cv;/sfcws ool e Steel plotes Starts nbraﬁf}y

i

}‘a

' The Lower of fwo Steel piateh iS iy divect contact with Seowoter &=

Advonfages : @ hgy ae Smouler, &,g/u“e"f & cheaper ]

@ One tansduter can pe yued Hov both tramission & fngcgpﬁafz Nl

3>/£advaom huL need. 49 be prercert & MY O huut 1S compromiseol - g
B hese con pe seniced only during da;y dock or wnder-water &=

(2) Mognetostrichve Transdeccer &=

« This 7‘,(//)@ 070 tonsducer @Works on —he  prinaple of m%lf)@to SstncHon - /fﬂ’-

=
MaKe use of Ferro- n’)a,qneﬁc bay Such ar nickel ete. which 1S wowd@w’-

wrth  a coil- ‘=

' When auernoding voitage 15 opplie & passed thioygh The winding of ©

=
the cwil, the (ontracion & expansion of nicker tokes place. Grcumferentialy g -

ajmé; e path of the m@gmeﬁc fietds_produced b;/ The ol Cousex =

VibTad10n, and. hente creaﬁ/y e Soud wowes- =

s e Sounde woves ave e divected  downeard by vefrector =

=
Advantage. @ Itis frted @ infernat instatledion cohich makes hem ioear for =

we in heayy seas A

& e mfgz/mg/ of hudl /s mointginec ay hutk cloesn't eed o be p/emcq)L

@ It can be edstly Sewited. gk it 1 fited jtesnoly. e

wisadumf(y&s @ Tl pronseucer ave cuecy 0Ne for ﬁar)sm/@/m J/&ﬁerﬁyrecgphm =

Oﬂ)ez@ Qe about 85 [oss in pOWET due 40 huur plode & poer T
Loss megns MOe pOLRY needed - Hente, Can be wsed only on lage veses: g==
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WNhat are +he facfors a{fed’mfy +he fmcmm;y Of EcH0 Sounder 7

The factore which que aﬁfequ e ,,fw;@z,gnm/y Of Cthy sownder qre Usted.:

Q Veloerdy of souwnd woves: Jpe VeloC of Soud wovel Hhrough Seavats

cu\%wmmwre of 16°c & 5cwm+y 0{ 3.4 (s 1505 misec  put v

QUL calewtation purpose it e muqo/; ar 1500 mjsee - The veLoeity of Sowd

WQUeA aAD varier ¢oth c/mn,qe in temperature and ngvbf)n?/

® Pusse e ettion fre wenty /f IS number Of pules produced per seconct:

1S ehanged. automohcaly when songe is changed. Higher PRE is used

__fw@e ond Lowef PRF 18 wued Aov bfgbef mn/y&

© The veflective nature Of seobed: 1 atfects the Teflected Sygnats. Havd, |

WCK?’ Seabed aeraL veflectors  whereas goft mud, Sand or c@f

Qe poor geflectors.

@ Noise : T+ is the muost PrOblEmotic factor- Exvor 1S caused, on pIcking op

1he vefle cted echoes  due o e 0SE (0SS noise - H OCCurs when Smaw

part of ransmitled signals is picked. by e Yeuever “Thermal noise:

Sea norse -

© Beam widh- Grreader pe depth, more the beam Sprepd resumry n

a digp in vetumed 194 Kihen beam /s closer o vertical , more will

be +he enenpy vefleced. by e seaved

3
&
®

Descnbe Rar)ﬁmfy & Phating.

9() Quy

b= EXPIGIN orth  blOK diggram, the opeiedion of PRasy type echograph.

9(b) Quues :

8. What Q1€ +he problems encowrtered. in m/%mry method. of e hosourder ?

How i+ 18 minimized I}y /D/yaAm/g methpd -

>
>

&) Ronging Tyre ewﬁw

s A \qu/uu is mow)mc(, on o CUradey belf dnven /y;/ G s1ylus motor- The

sww IS Y0tofing wth cergin specds and he transmisgion taxe place

on ;/ wWhen &ﬁyw passes the 210 mark:

/1) mct,q/)ef is_fixeds gn bett which fm,qeff e roumsmiter 1 trommit

2 pwe evert U‘/ 1me  when Svk‘,/yéu PASSES +he zero mark

A R SN LR R I R e R

bd/ he Yeo‘eu/‘r{; Trouducer

» The Sowl wawes e refected from 1re Seabed & echoes QT receved —,'

-]

|
4
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* After passing_hrouph vanouws stages of reuever, +he current 1S Supplied

b * | 10 +the. Svﬁc/{;u; (which burna mqm%e waﬁ‘/}y of hin (ayer Of AMunieam ==
e _pawctex w/m products a. blak moark 0/) The paper /odfcafm/y 7he L
O
— | pih of water under +he swp- -
TS Qe s vepeated Afor eveyy Totaton of Sl and @ papers g
' rpauw/ across , e profile of Seased can e obtaned on paper L
_\7?%5!}2) « When  higher Yange is Selected. , -the tramission uinl S#ill Take place  ®
WhEN the gjau comet  at zero 0/)%/ e Sf//cws Speed 18 veduced &
+
| bectue the Styus hos+0 remain on poper for Wnges perod Simee g
_ wf? longes fime 40 retum back from /greafefdw =
| WS ystem isnown as Rarging & vonge scate ;;eﬂemu/, provideos €|
: 15 0- 80D mhs, - 100 mtys, @ - ?,00m+rs and. S0 0n. hill
5=

| However, with +his, scote mognification is (ost Q4 scole becomes

J@A’f@d T0 OvlrCome “ns PTOO/€"7 SO echosocnaer [uorks on ﬁhwm? 7‘PC/V)/ZC‘€, e:—i

® Prasing Type Echagraph

\ SENSOR _L
9]

0,50,100,150
Ve LlVALedd ‘,-J

0\ gMH(nr\JE.‘T

—

TRANSPUCER 3 |

PHASING TYPE ECOGRAPH
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\I”’ﬂwﬂmq 1 SPEE of the Stylws motor remain_constant - [nstead of

C\/m%@nq Speed _of Sty -ﬁve Tamission_point is _aovanted.

B - ﬁmnwssxm occurs /Lb&f before 4he sfyau Y0aches he top of ~1he

Papev.

E§‘ (hefg:
. Qu
ZT-EH‘\ U .

Refer
JMGM)

K’qu SCAe provided are (- 50m , S0-100m and not 0-100m @5 in

| vanging

s Vanows gensors  ave posrﬁo'?ed/ AVnd +he @-ﬁ/@,g belt The mc}yne( when jF

| pasSses fhe gensors  will qmgam “he pulse wmm activales —he yansmitfei- 'L

1IN e gidgram , when mn/gp, s 0-S0m , +he magnet Qetivites Sensor 2

When s7;yauk PASCEE —he €YD marK.

" Wher so-togm Tage is selected , the ABpnet AuhieEten ygasor e i

Taumission +ake place ear/&y 2 Stylu w/l/ not _pass the SUm mark

at the +ime of hommission -

In 07%@7 words, cte(o,;/ is camseol {;z/ 3(3/&7

wirt & ancl styca/x will_veach 50m mairk (t0p of he paped after a delly,/

]

*In Same W, deloy will be more for +he next n9ge  and &'f,c/wzs

-

v
will pass —ﬁ)e 100m mark (40p of +4he paper) affer a wr}yer d@wy |

Thws, 4he poper have . constant a9 of 50 (U/ke 0-50, S0-100 etc )

A

The problem 075 0SS of Scole mafyn/ﬁwﬁon Jte e///m/)a,ﬂfo(_,

»

Ques 9(0)t

|
|
and. hence Ta/)ge vesolution s not affecfed« as m Romgng System L
|
|
Drffevence  peetween Pharing & ¥anging. j

Rﬂ NGOING

M/(/

PHASINGT

1

CS%HwA Speed Cbmgé

L

‘97?7’ WA speed. ¢om e/ ZLfMSm/SS-I;Jr) @@nw

PRE _change

PRF Some

| Scode quways staat fom zew

Scale does not auways S#Oﬂfzfom e

G VL GHL S SO GO Gl O S S S O O O

e e e
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DOPPLER LOG

_ Que@- | Descrbe e principle and working of doppler teg and, explain how

|
. dopper Wy geterminek he  speeds of Chip.

A | Doppler_log_works_on #he principle of doppter effect which is a wft

— L of frequency beetween a transmitfed sgnal and. o, vedeved. signak
B ,,,,i caed by e motion of #he vessel.

The acowtic Sowxt waves s Fransmitfed in the forwards divection

R 0ﬂd d gets re{feded/ Oﬁf}i vefurnd o e vescel « M coill Suffer an

- _ oppovent fo eguenty  Shift: This fmga% Shift IS alto Known o4 ~the
’o(op/?/er Shift".

e dégree of Sh/ft N the freqmc;, IS proportional Ho e &,Deeoc of

| The vessel:

- ﬁ Pnnop/e of wor/o'%o

" A tansducer is fited 01 e shipls Keel which Favumit a
beom of acowstic wave at wn angl @ w 60 degree
10 the Keel 10 fomjard/ anvection / % IVeA / cos v 07£ he
Ship's Vew(j?’ towards the. Seabec ~hus Cawsing The
odoppler  Shift anck +he regieved freguengy (Fr) is e@uaHo

Fr= ft(c+vcos cu)/(c v cos )
o Noie - If Phe  waves ave transmittedt towards #he' seabed
" (_m PCJXP(y)dJCLUfaf’/U The. keel , There.  wil) be no dippler skift

onde  fransmited & recreved 7[’€7“"/7ﬁ will ‘be T1he. Same.
/€ VoS 90" HV0 >0

\ — 7

i | / ‘

T

/ [

d ¢ #e Purpose?
Qur @ What s Tanuk Configuyation an what is its purpose

Erplain —he acwaﬂfdge 07L e (onfiguiation of Qopper logl

/ |



| ®

Is fo2 w2

When wring a Single tranducer , i he angle '@’ changes Awrin 1chr
R g2 Oi SRAcReet p i vy J dunng pitching
== | O due Ao Mmm , theve will be an error in 4he speeds mdicatecl because

| e 10 ™ rere i ¢

— | cutwanon of speeds is done with angle 04 60" -

e 54 This problem 1S OUeTCoMme NStalung  1wo Pransdu cer , One Waﬂsmﬂﬁ@;
— 1N the fovward direchon Gaol Qnother i the Oft directon ot
= e Some angle s avangement 15 Known ok Jon configuration
= e InthE coue, Arward Hansduter will ﬂ:‘ue dopper sShift T
T | I€- Fr(f) - Ft = 2:V-Ft 0S@ +2-W - Ft Sina where FI(4) is+he
T ] C —® frequenty Tetieved by the —
. ] {'orwam, +Hransdlucer _
. o TThe alt transducer will hove pe component v cos w with n%wﬁue B
. ~Sign ginte the  ransducer i moving - auay from the veflecting
s Surfoce /e the seaved L heyce cloppler ghift 15 measured. by _
= FY{O-) - Ft= —2V-F os ZWPfSL'?}"(_/ 11 —
= C .‘ '
r—f- there  Fria) is —the ,fre@um% Yeoeved- bjf/ |
- the aft ransducer u
—t —f . ' -

= _ - v

—i —_— 1 -

= 7 (o ) B

, (N>

- ] _ D ,;‘“'M,/ /005 0) VY aivt o

g T = -

- — In equaton (1Y & (1) , Vv have the Same \qéyn Smee both o ducer

i | mMove ijaf(u & A0 pnwardi TOﬂefhér

- ] F/f me Clz»u)z/gj the difference beetween 4o dbppler St fre?/ueﬂua 5
o 1 e verticar  component  will concet aut  whife. ‘he  honzontar wrly adu,
a e (D — @)

» w [even)-et] (i{/'(r1)~ Ft] - (2_\((» f o D42V Pt SINQ) _ (~2vFts)+2Vvetsina
> J c C

. () - A - Fr(@) ¢ A - 20FL0s® oy, Piging |, pvircosd 2V plbined
- i i G

- — [‘l (H ) {‘) (Cl) - /j\/ff s oy

;,— - —d - (‘ v

. | v - Cc(Frid-Fra)]

}‘;" ) '7:{-”\/“F;—_fi.<‘us o) that

. v i5 the gpeed. of -the Shup,can be calewrale ot -
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! -

L W Taow wnfiguinhon ond i, e evor is veduced 0 02 2
O compaved 0 Si-enor f single amduter areggemend & wed- g
I - =
- Qual EXpOn 4ne effece of vanows shp condiion and skp's monon g
A - Heewing: Ay vesnca moement hs got 10 effet o1 e gpeet of e g
B L vessed B &
Tm s TThe mm of the vesseL has very tess affedt onhe fore & aft &

B Speed and o effect on  athwarship's Speed.- z

- K P:fchirg."”rhg effect of pitching IS simiar 4o a veseel with +vim ChO G o
cowﬁ/{@;s%- When +pe yessel js /ﬂz‘fc/vr'r}y, 7he indicated speed ¢

fluduate 6e4wWeen actugL speeds & oo value (owey #han actunl &
_ Spesde depending on angle ot whoh prtching. Pitching doe not
effect  athwrtships Speed . )

- st & Tog: I does ot effect e fyre & aft speed.

'q«sMMN

Ques @~ Exploin vanow e%;arg ) @*?i@@é‘ftw,%‘ A@opp/ea log -
AN - - EI07 i fransducer oneitanon - The fransducer shoule make a perfock @
Orple of 60° with yespeck o the KeeL or ele he Speed indjcated it &
bk naturote -
L0007 i 0stpdor /regumé« = The fre@ue/)[cy generoted by oscitlador maufz

b accurate & conStant, 0ny  devietion "ol veswdt in ewor in gpeed. &
« E7707 10 pzogpjaﬁan vewo‘g 0f aoustre wowes: +the VQM??"ELQLM e e

wave Bat the tomp of B gad Sty of 331 S is05 misec but g
IS TaKen ab 1500 my/sec 7[07 w@(aﬁon. -

cEritor (ue Ao Ship's mation. fl?an‘néz he  gap bq&i’agqm;gr@m‘sgiondaw &

WUEpHn , The Ship's gy _moiginaly olf o7 ptch, Cavsing angle- of °
transmission & vecepron 4y diffey . & +the for Wo_d%*%i’ﬁ‘g@@ﬁe’g
will bt gn eor _of 0l of Ine indicated. Speed.  cwhich is aaginal &

o can be neglected D ' s
Froe due 10 effect Of TQLUY% ok priching P/'f-c/vni\w;/_/- cause on eror in S
forward. speeds  but it hew no Effect on  athwartship  gpeed- ﬁ’@g@gncq('// ccuaez
/) Enor N athumtshp sped, but it hah o efpet on Arwdrd speed: L

In Pi-}chmg, acfuol gpeed = Indicated speed/ coc @ €
N S
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_For example, Ship 15 pjfdu’n(j ot a1 angle of 10" L indscated gpeed is 1S Kknots
Actual speed = 15/,4¢ o'

— 1525 Ks. . ,

Eor due o inacwgc;fj in  meoswrement 0f- componSon ﬁ/egcwﬂg{!? The

4' — diffevence 0 "z’ﬁ:’é@g@gi reeved. [%y “he forward  ond aft trasducer

‘ T‘ ’ Mt b measred Q(quafgg because aﬂi evor Wil atfelt the Shps Speic

L Enor due 4o Side lope (Slppy seared) : This evvoY s couwed  due v

L Sloppy bottom. This enor camot be etminpten with the help of Tanus

N .

__Configurohon _ond. 4o veduce the error, & The beam of e Drammitteds
_acoustic  wowe s veduceq by minmum beam idth 0f 410 €

Rues(®-  Exprain growd rack and: water prack cur{’f;&;é’cif#;?_o—ﬁp/é” wj .

Ans - Ground Hack: -

The aouwstic Sowrd wowes 1s tramsmittedl at an a/g]/e;f 6%&; B
voflected. Off foom Seabed The ship's velorty caused the Shift infre

—quenty Known 04 " doppier Suft". This degree fof Shift 15 p]g)Ojlﬁ'Of)baL

10 4ne Speed- of fre vessels » . -

The speed. of the Ship /s speed ovex gromd, emaffected by set anct
dnft becawse echoes ae  coming zf'mm seaped. This /S also known as
pbottom ok or grouwnd z‘mcﬁ.v

nates frack : i S

» The tronsmitted: pylse has certoin power ond Can go upfo (mited deph
sy 200 mtas: Beyonab This depth , the echoek ;rom seabed. becomes
very weaK and the stengts 15 not sufficient o collutote e doppler Shift-

. In SUCh cases, eChoes are QB0 auasjable f?’Om weter (Gyers beetween
20 ande 30 metveh below the Kell ande hente doppler s};;'ﬁ IS possible. 7

This will give s Speeds over water X refered. os water rack.

m equwpment acd’vmctﬁcaﬂg changes over 40 woderrack wwhen thé

echoes from e Seaved are not Efron,g enough -

1 D o Ok L0 0 30MPAs helowd +he Keetu/ he coner is_still and. here

S 4 djSHNCt Sepevation bje 4he +wo (ayers of wafer which provicks

the echo/'%i surfoce of +the acpwm‘cu Loves -
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€

— Que @ Differ eate beetween WY +1aKK Speedt & Arowd +rack speed - ¢
Ans- | ater Track speed. [ mound ok speet G
(Hcon be dbtained by doppier g - it can be obtained by doppier g | @
| INnwater tyack mode gnd. Em wg mjfowwt tra mode mm“i‘
] M&uaﬂ} isthe djstance, « Speed. gver gromds s -Me]émmg ‘é’
N Tveled 1 one hous (oith respect to | traveuedl in one ;cm‘fa;% ;'as?ect g

I

wotexr 10 YOU/ZGL
|t Woder Hgck speed, 15 given 4o ARPA (mound track Spe@(, ,,@d hap; in |

o cuision asoicane maneaure. | finting the actunt cie in aveasof

S”ffong cwrents whle a/)(honog/beﬁfhnd

[* While wing wader +rack speed., fﬂ, e (,\lh/le u,w)i groU/;d, HacK Qpeed,m ;

FPI, the actual @pect ofthe +ax ef, PPI,

wnfbdm? aspe (,t of %emygef

vessel ic seen qu it iS ceen vistaly | yessel s Seen s compa?’ed:fo the

|

|

outsSide. adtual $tenavio outside-

|| “The movement of ouwn Ve;see/ﬁxent

The mov@mW o.f L mow% ObJECi

| object&moving 0bject s their moveret (¢ thesy movement grvey 8rocmcb |

%hvough the water (Lot & So6r)

Lo This 1S Tdeal ‘for COWISION avo'danw {Jr IS UAﬂd, fow o Us:on avoidance. w«flglged

)

A

\‘

\ Head on SHuation LooKe (fKe CY08sing SHuten

eSS WO SOeT 15—
) d-

wsedy we

AN
N\

As we can See in above RADAR :magf/ wHi an emﬁgtg c:uwenfc

A toged vessel in head on siuation, in waer ek mode 4.

actual aspeck Of the vessel 1S Seen w u(e in_ground. Ak mode,

the conflitting aspect of dhe vessel is Seen- Weme, it is important

mm.mmummmmmmmwmaaammmmmmmm@&m

10 e waer aK speal & speet rovgh water for cowsion

|

Qvoidance fov covreck application of COLRE(S- Howerer, +here. will be

NO change in CPA & TCPA in eiher case.
v

- m M A A
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- QB - | dyfresertiote beetwooen Doppier g and EMitgy

w Doppler Log E,@(ﬁc)m‘a‘g‘,,};w w& o '*‘““’I

e Doppler uop works on doppres St | - EM Leg works on Fasadays poncpic |

e—a———— || PnOple & uned qeowhe Sound wavek| and works o ezer%mmmducjz‘m |

= || Dopmer g givex hoth speed over ¢« EM (g q/ve,( 9p(ed #nouzh wote |

- B fUU/?d/(i}OC’I) & Speed. hrough water (S5TI) - ]

;3 ! A 1{ A e |

= Jw* be affected by cumenrs o 8peect get aﬁecroa/ by curvents Ao

%\J betause ere wil be no aoppler shift | when vessel /¢ not molnd" but ,[,/r 0

ﬁ\_w | 0f water passes the s€nso" , Speed. 4ho a—

— | & veflective sunface. 7 wofer - gé di displayed -

1 Change in sainity & +emperature /mﬁwm EMF varel with conduchrg |

E:ﬁ avcfQCfS the SP@@d/ meoswrment . COYBMMJ{,EJMQI_CW_/CA L/‘[‘IM,J with ‘T%t \'IZ//7+

= || canbe gpplied by wing +hevmostat of wotes T

= > [ -_— ~ -

= ' Doppler L0g canpe wed Ho measwre . £m 1109 can be wed +o measuwre

— ] l — o

= e t(/a')&f 05117")(,007’1‘5/11/) \S/Jéﬁd, /QJ[ LUE {(’t ande aft s peecl 9/7(7_

e I — - - T r7 (A

e \ of Tonus Configuradion- -

E‘—? B QDPP 6{ w(q mo-//’H‘QI’)CU?Cé con be CEM (0? C/)ECK.{ A //')/L//’HJZL/)“ can bt d,,,,

E':"g done 0’7}7 10 0(7/6(00( w/ﬂmad',;/o,rzc/’ IO 1he d’ﬂdf_(

ET% Y I T ——— - i

sl — - —

. Al e -

Z Rues() - @Expfmﬁ +he pwﬂC:Ple 010 EM [ (g with beCK dla‘mm | erking

_-;-;é SKeteh and. dorcinne u)(ggvm of EC2 prfripe

= = DixrHh 0. Simple cleaﬂﬁ (Qbetted sKetth, describe how an EM log displays  speed. and 4,smn(g

= Ans:- @ -THe E£M (09 works on +he printple o electromagnesic mdum&'{cu

:i"_? &’/’W m Fﬂra_da//ﬁ Low 0/' Qle(:”h()n?f%?/?(fﬁc /)7((L(Cf7("f) /,\//7€/, CL mov,r)d

= CoNauetor cuts @ stationary mognetic Yo :

- dmognetc_frel o7 moviy mignefic fraut

é‘ CuUts o Q%dﬁmar(y COI’)d,L((';/UY - eleChomoﬁvg ﬁ/YCé(/'MF) 15 //)dJLCéd/

% movemedt of fhe  wnductor- -
c In ctse pf EM log, conductuy /s sen water gnd %&M

s Creafed: &y an wewomMns/‘sﬁ% of o coil canging A€ curreny
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AN\

Ma conductor of ewcfnog When 1t cuts throcgh

7&@%{@&0{ he_wiy o s/;%uo vouage /s induced whch s <«

mewureat4 W0 _Sensor(elechodel) whith ave in contact with +he €
| woder "i*’
*ThIS induceds EME < " o
R ’ aozreuy/ prOpar—hO/ww 7’0 #;e speecL 0{%9 Shp {
——— g pe worer «
* HOWWex ;e induced EME vaore “ﬂf’ih@ conducfzwﬁ _07/ cuafwébcz ?
SE wader is gpuds conductor but fresh woter /s not such o j“"( tonductor ;
of elecivity)- B - f
“The Speed is infegvateds wih the Hime o display qistance e

v T 7 R )
/\\ e | | €
{ - e N L €
| o S D S N A V7 T €
DISTANCE [ NTEGLRATOR CVEED  AMPLIFITT ] ¢
R - — L
ERTIGE. 1 pié
o =
. ==
UNDER 717 P o IR ) o
s eI ey O R - L E SO W P ,_"j*:———t = j:—ﬁﬁ- S-
- o S

o or \/ )

hvou fi e A /\lwo';geszv &=
— fo-{hc_ Sp &
_ . s_

} Eler—h'ornoarr .

P Sl A s p e

-

The log extends upto bOUE 200m oudside the hud- It can be retooe e
. Sengors are fited 4o 0btoin +he waoder [oeo. , Lher vequied - &
. Maoster pait IS fited o caleilote speed & distance =
&

s The induced. EMF /5 very Smadt which need. ampUfcation. Heace, ampufier is S

ano e =
. TWo eglectrodes Qre pvovided t0 p'K up +he jnduced FMP?W

 Indjcodors/aisploys  ave ypmwdﬁd*h? djgp/%/ he speed. & gistonce. .
L N8
[ 8




Gwd-

Ans -

- EXpiain the Umitations [ errors 0 EM (g9.

ngwfnvg ave the (mitationd/ en0rs of M (og -

(@ Sitting of the provbl:- |t is very cnfical becoude wr0ng  Sifing of

the _probe will lead o wng vepresenration of Ship's Spead: Tpic

Can he minimized by carefug/ 5/%/1/;9 Of Sensovs & calibration of
INStrument 0(,(,(3’)/% ,n3+aaai7m

@ Rﬂﬂ_’}i and P:fuun/g. There may be su‘[y/«/c eror 1N Speeds calculodion

dunng roling and: pitching - HoWeuer, they qre veducted by having an
v v 74 A4 %4 .
elechonic #me  constont thod s wn nger 1han a, perod of vessels moHon.

O Sjgn of speed: The M 109 cam show e aitem Spests as weil but without

$9n when Ac dwrent s wed- (£ Wil show Sign, if Ie curvent is uhed

@07%61 umitadion: v Lch Shows Mg Speeds houph warter (Stni) - So, Speed.

it Ay cuent ﬂme wnder he ship- Lihile_nougating in

”écu}y cunent axeq, one milst exervice precouon.

Whot a¥€ the aovantOges & disadyantogel of EM lgg.

Advontages - @ No moviny pats SRIREN

© Not affweob b// manne gwa%h

© Simple 4 revanie 2y pig
@ £asy 40 cautrote & uintoin

Disadvprtoges: Only veads Speeds #ough wiaser
B ocean cunent affects Speeaé mesiemet:
O Induced. £mF vavies with Conduchivity of the water
@ Mewswroment affected by wiewer flow of water beowe hu
(©) Sensor exrended below e huw & suject 4 damage
@ RoLé/nq & p/fr/nn,q leQds 40 pyror.
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ANAC

BNINAS
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ues {;MM puipse, moded and. sequémce of ndicaton and alars

o Tequved o pe eneated by BuWAS sis%em? -

.—‘;ﬁmm&ﬁewﬁﬁw/ In cose Of 00 bwnw(“//)m{)gjg/? +0 /)gy[o,fm |

L
|\

"
= |

\

@Purpose :

M’OS@ of BA//A//—?s S +0 mommr bﬂcgg acﬁwf/ cwd gperator
AS0bUYy whith can teags 40 mavne acoidents
* It moniors e alerv‘ness 0f oon & audvmaﬁc%/ ajer% the Ma,w-w &

x&m’\,

VY

_Nis dutes -
< The purpose is achieved bfq o L senes af md/cajmzu aﬁcL aarms 4o

et fisst e oow & ) J{nof AUNOWIEdGEL ,-then It Alert the Mastes
& other qQuatified officer

EModes :

) AUTOMATIC F)uiomaﬁca%/ broc#/xt into O/Jemﬂoa when Ship's heading

0V tack Contol System /s activoted & Qu/omaﬂcat&« inhvbrfed. when

H@fm’l /S Not Ackvated - .
(i) /vaum ON : The BNIWAS /S turned 6); (orpety.

() MANVAL OFF: The BNWAS 1% QUYL 11 ppertd "JQ ;

© Sequence of Indications & olarme:

(L) Once operatronal, the aloam 8fStem Shoutd 1emai acqrnvanf '

fof 0 penod of 34012 min- -

(il) /$)7L 7%9 end: of dormant peviod, the alarm Sl/ffem Showid. inrliafe

visuel indscation on the brage-(Flashing)

(Y If not yeset, in 15se, BNwWAS showd: Soud @ J ;g Stage audible

plpym. 00 4hebridge. )

U‘ PORYTYYD97999%1% 1 .'\Ml\f}gf\\l"\

|0v) If not yeset inissec, BNINAS  Showd Soumd Sewnc{, §+gyg Mb/e alarm

in 4he back-up officers cabin and/or Masters (peapion. -

() i not Teset i 90seg BNIWAS showd addtionaly Sounds vt o stage g

qudible alaym at +he varow Wekion UKe (R, O{Mon_ oo S=
L Ry

{ Ot Such That further Crew member shoud, +oKe CoTeve ot o
I(V’ ) The. vessels other +hon pass j&r vessel,The sewnd/sﬂ}ye audible alorm may ke SOUHE&

/ ' 4he way hivd W auayble  alam 1S Sowded L thid ¢ alarm be ommtted . 4

VIRL [arﬂgr VQ&(‘@L delﬁ bheetween 204 g mAY be " Kept upto "3 min, 40 e

W Sufpuent Hme 7o bakup 0144(1" or Maj + Teﬁffl Hhe tmidge. ~
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~ Cavg0 Ship gyepter 4han 150 RT & passenqer Ship m@Peeﬁfe of ;ce -
construeted. on ov @@Hea 15t Jwy 2011 must have BNmAS -
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; AUTO PILoT
'\4 ' s X stoss—
- A,@‘F“@ al twﬂ; @ &zmp/t ‘_’3’,?3*,_((’“}’"*”“ dgm;xe 1he wm,\,,zdo__p’f an Aty Ailot
™ | BRID (€ : Mo CL
™ . Al !
,’m—\\_ Compasg ‘. \ \
) |
. N 1 1
Y % ! j l
- \ ! |
=N .‘ L t
P \ o | |
= : Compaa "_{ trite If'r{'{ € I—— : ]
e : {ov — P nlo;‘ |
N PR LLAGH A% TAY
== = i !
= i 20 D e Y e ;'::.:Ho
g ) s v — + -
4 O ) [T ] L ' A
Fﬂ' ' G- . | \
: | A / \
- : ! ! /
= | : B :’ I f/ 1
== 5 —pfereetor}——7 ]
= t b .
A ‘ B : ! ‘ Feedback MC();am(u( Link \
= ; . ) e /
== S : 5} N _'_[}l_’* U
:§ : LS(::!)(L : E jil r—
"5 | -___:' i
_ ! | i
==
- | | ]
2 D J !
3 L
- |
= | The cowrse s selectod. mamacugf bc/ coese get  contol - Present f)eadrr)y
=
;;h 1S indicfeds b,x/ compass- The aut/mt ﬁ’am The  Compass & S/q/mé fmng
= e couvse petector is fed o the, Lomprrator. r
= - | A W _fference  peetween the 4o SON0L (0uLes QN Qulpud  enor Signeke -
: \ ‘. \ 4 U
== whose majmh‘ude 1S__pyopor1onel €0 the obfference. beetiveen o Signaks. -
| ) v
: ands hence COMPaYesor 18 Qo yeferied. as _propo honal conmvl  cohich L
= deferrnines the amount of vudder angle fv be wed A
e | TS prdporhonate oy Sgnat is ﬁm'hea fool '/hrm;c;h denvate controt -
"' which toKe Mty Acount fhe rafe of c/m/?/qg Of Shipls devletion Ao -
LA ek courst- Qrick N1egrat ([ontYol _thith (onside’ +he effect of hp's -
= paremeter and  exKrnal 1adors _and et o pmaw pevmoneat  hem -
=2 when _required. i
=R ‘
= y
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ampl ey
“The _Sumanng “ampufier paster 4he sionat 4o enOT  amplifier which
MO KE’CJQUGJ “H?Q @edba(u( O/Y) _ﬂ)& Sffe/er)/}q /qear

The —hE_put of evaor ampyfier s tonmitted 49 Steenng gear via.
- telemotor 100 Pami#er ands +otom ghor Yecever

Ly

-\AgN \Q\K .

The output 0 Fhree, _contv0ts_ie. pioporhonau integrat and. denvative
S _Combineds e yecwitant siona wéﬁfuaLg/ Quived e yuddés

This_dupe of auto pitot ss wofered. ar py Auto- it ﬁ;
— e e o

']" .
Wrh simple. sketth , describe Pro orHoNaL, //H@qvcu ands Denvative

_contyoal i aen Awto pitot

W Proporhonat, Contor =~ By s contral, the rudder s moved by an

Umount  proporfionak o 4 off-cpurse evror ie- differonce beetween

"

1

3

#MO & set cowse- After then, ax the vetsel yeturns fowards

The Set course, She will overshoot the veguseol headry due 79
Ne 0, and wit now gtart v a,ppg./ COrvechve  hetl /n o,opasrfa

drse chon.

/r U«fT tonrse—erte¥

OCQ'DPQ

~=

~—
VJ

& \ : >
~3 7 Couveé-to
/! 7 steex”
Rudder Rudder
am dshp amy dyp

1299999994554

@ Denvodive.  (orrtrol. - 6;/»#;/: controf, Ahe. udder /s moved b,y an

amMOwk  propovhonat +0 the Yate of C/)a/),qc of e Ship's devigdtion

Aom pe jek cowse: Ay ny deviction of cowse -+ port cawse

correw%a yuddes 10 be applied o smxboarc(
3 ?r ,7 @ L e N Faagliel
gfm[ e -1 - TCousse T Mpscer =

— Cowse o gtees
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A point X, the vesser s o e same_heading ak fhe orginal cuise
- e gudder wi yetum 4o oidship Thus, the Vessel iy make

#M%ﬁ@m 70 1he 0{y/pﬂ but- wnll . smaw offset L

Lorll Contlinue lo Ao so
© Integrat Corrtadl ==« Theve, are corfain exyors due o aﬁe:fﬁn /’QfQMG@L '
O the_Ship Uke shape of haw , bow Joing to_port_when_ship 15

MaKINg headway due o tramverse st efe. & due o exrernal
—10UOS ke wind, cument , dragy, b etewhich bave 4o be comected,
%{g]%&\ are produced by continuosly Sensing the héading

‘ ! 1% (V) v v
Wmﬂrapn'we degree, O0f permanent  fewmn
7 1 (/ °
—_ Mvouel
\ﬁ S Cowrse ‘T(ﬁ%@t it
- Cowrse o sfeer — . /Q____

Vessel constant pushed. Off — coqrse 10 fort  due v windf eurrent de. A
By Infegral control, oo smaw pevmanent hem 4y staroard wil
Comect 7he  offset ancdl  keep e  vessel on course.

Aoy,

The owput of thiee contion ie. proporional, devivative, infegral
v

IS combined gnd vesutart dote sipnals dvivet he udder Thic
v

tre Of autopiter js vefored a5 P Audo- Pitot-

Ques @ -| Exploun vanows contro/ unids in Awto-pitot .
D& (Nbe he fuﬁcwon(og;l A0 - At Confrol- Why do they need 4o ke
cdywted Afox optimuwn  pecformante. of e futo pst?”

Ans- |+ Course seroctov. /s w,% 1o Set he course 1o Steer-

o Ruddexr contrdl: This contro! isfor Setting he rudder recporse Speed. -~

ie:_how quickty the Tudder veact 10 corect the dewigtion from set
couvse - I the Sefﬁ‘/{/g 1S 100 hgh, it will cowe gvershoot, and i it is

IL

oo low, Steering vesponse wil be Swggsh.

o Counter vudder: This Nty détesmines +he  amount Of Counter achon

by he vudder o be wsed v Keep the vessel gteady on set course.

’ v

16 400 ow, (€ Wil toke’ tong ime. o bn'nﬁ The. Ship bAK on Set Course -

B VEL S 0 U T I I

y
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Vg
PV Ars

' Yaw/weather D Sea, and,  Seweir My Keep physicaty tossing the vessay ‘
head f0 and fro. The auﬁ)—p/wf Py comecve heon each Hime ¢
The head//w deviotes from e course. U/n bodl weodher, /W/?ef @' “""
Vol Shauwb b€ selotteds which auow +he  vescel’s headh v Swirg ¢
thvo Th o (ar//er e before appg/,ﬂj correcpve  helm  This ,DYQVW—M ‘
100 frequent  appucation of vudder white in coun wepther, a o
| VOl (s preferred

o Pexmanent  HOm This cont) (,useaL 20 CounteraLt extérnal fado rs wWhich

€ Tends 0 push the vesseL o pne Side- If left ot 7evo) /m‘ggmt

e ﬁmn}

+ Rudder (imi = This control specifies the moximum gmovat pf yuddes

10 be used while coriecting +he shp's heads o whea atdenng the

course on Qud0-prlot:

' 07[7L*C0LU$€ Loy, - 77,7,'& a’(&fm ﬁ(’]ﬂ ad—”/aj@ (,U/)g) &/U,O d&U/M& 74,0/“ L“

1he get course by @ pre- decided. umit, which con be fed 7o 1he

equipment:

. gﬁnmronizcdfon Contyol: This  contyol is 0 sychromw Master 4410

amt he. vepeotor fbr quite -pilot- Normaly, t s vequied paty ,f the

1epepter S;/sv’wn 1S Switheds  Off

- Audv /Fouow u/)/f\lon ~foliow up .- 10 foltow - vp mode ; select qutomatic

Sfeeﬂﬂ,? or maﬂW{hanaL) ,@mem,? And. in _case of 5+eenn,q

Fajlure, 000~ follow up mode ST b et

—-—

Exp/am “1he, /ﬂocedure fof %@&ﬁn,q "0H- cocrse alaym " n quto-pilot
. AN Off- Ccoure  plarm 1S fitfed 0 #he  Audo- -Pilot: The. o 4f- cowte algrm
_—J”—,——

me)/f a/}yé&%ﬁ be set bj 00w, MC(W 10 40 1S° dﬁ,qfess

. /f +the d/{fgrmw/ peetween qotual cowrse ond, The course set by oo
ﬁ rs more than - the , DmNL value ,  then alarm will sound -

77;@ 1@347/5 of e e "0ff-course alorm” vavies fvom  marer Ho maker
«In 5@/7%%, et e off-course agarm fime, Wdady 200 30 5€0NCLs - c;,m/fe
W/qu courge in quto-priet vevy mMoie 7%% pv@AW el cowrge -
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1+ The CLLL(O-/N'LU‘(' tes 1o 0/)/)” “the wudder  and. ﬂ(‘l 1he rrvc.cu»l
|t C’?M(j()d/ course, when Ahere is a deélay in Hime duration(more

__thon 200v 30 8econts) , fhe Off- ouwrse atarm Sound - -
l/h/E/’] ocese con 71’)8 em/‘?/ Aried out  when vesceL 15 m oor/{de tIhen
movement 0f vudder s meffective: -

0CCasions , ueto-pitol showd nof 45 be wed!
Auto- pitot shoutel no

_@{7 wWhot

e 1
1

{40 be usecls 1 folrusing condsion

*In NAYOW  channela ‘ j

' At Slow speats

. CD(,Q ) ”ﬂ MONpeLY 11 3

* dunng pilotage

* Pun

(ygﬁgar [ weadher condiion.
’ CDM_ajr_’_l B LM;}@ alteration @fﬁ COUTSE.

* Near ov in aveas of verhicted visiblpy-

o« When pase g etose 1o vestels efe.

Ques @ -

Wih @ 4imple. blow diagrem, doseribe, +he working of an'adaptive
ueto-pilot: / Auto - adaprive Steenng $ystem )

ANd -

(AYRO,SPEED (DG

| AND ROTL

).

--
|

N4
———

MRATS i
( Ref- modey

| L
T

. SSrPTey
,A_ JKATTARN FILTERT
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LTS _OF AuTo F)’.]MP"H\)(’E STEERING SYSTEM

L an adUOﬂceab
VerSIOI’) 070 “he. p)
S'IQQ")O C_a e ‘lwn'/TO(/ U_)/’UC/') addOLS 0 e
—UNbKe of P[J) i & i i ’
S1€erm WM’-‘»”‘/\'!LM@;W@;@ $1ee919 , e g ﬁ
“““‘/“\\-M@M’%OUI' 0% manat a%\;é;/ PT— S ptmem
\

ES’hma:bon

S@S@m (MR"?CS) wh/cln consist oj [ Teferente

" MRA
S geis INPUL PWE_from  (nyyp, s Speed. g and koI -
7he dﬁna ic

Chamcﬁemﬁu of the hwt ave Uhmateds on +he baus 6‘

"ﬂoe f QX from Afeermg ﬂem 1 auo Yece;veatba MRACL. v‘

_Optimum controler. \ ”‘ﬁ }

* The optimum  contoner - Coleutotes +he yyquer gl o _be grder based, ”s
N 10puds  vegeped by MRACS

1" COMPANSON o e course Selpcted by & ]
00w :

S In case of yawing, the output from pdaptive rasman fifer is ato g !
Teveved), and e vudder w%gw we @
\ =

St ~o Sfeemy gear vieL Telemotors .

N )
)

l
- |

Adaptive Katman fitter

IU PID aufo /)/LO'f Confrolls haveé. +o I’WCU)LLO—% usteol 10 veduce +he
%\\,,
effed of ,1/0/«0’79 In Auto adeptie Sfeﬁw;g §ys1em, the adjustment is done @

oudomaticaly %’ MELSS of adoptive Kawman fifrer:

_* It gete inputc from MRACS Ty the model of Hhe Shp- This
acs 08 a vefevene o4 4o how +he vescel Shoutds hehave pormany

_}nﬁ componsron fo_the presed behaviod  due o ﬂ“’w/% )

¢ Kabman ﬁ/fgx /S a0 jnferfaced - wrth %/m, Speed. O?f/ ond ROTI, quro

et inputs from Sreenmy gear

ased. pn the com/)cm‘s/m of moolel A/w,'o Qncb present pavameters , 4he,

+the vudder anﬁ/e 779 be omered N
- As Ape weather condifion changes, KUMan fiitexs adapts these hage &

and oudpid wz//}ad alcordimpy Thus, human /rn‘en/m;oeng C:Jgr:zf
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Expiain #e vaiow modes of Auto adaphrve sfeeng system.

Aluto Adapive S?‘éérmfg g/f/yeyﬂ has 1he fvuoujuw mOdes -

- Cowrse Keeping mode

- Course C/mn(g//}y mode.

Q) Cowse keeping mode

v
> N his, there is 0pen sea mode and confined mode

* In open seq mode , it is preferved 7[03” course /{eep//)fy wrih (east
tae of vudder, even pexmrting o. Utte meandering g (131D

*In confineds mode, i is Pr@feﬂ’eo(/ for cowse keeping with accurasy

Of MUNtning +he. Ship on cowse (ne, even if by CWQW arge

TUdder ongles.

*The sw»fcbm,q beween +hem can be done with the help of (ouxe

kwn,q Koob 6N 4he. Aty Contral Omit

B Cowse Chasging mode

* The MRACS' IS wed, in e cowrse Chorging conmrol Agorth -

* The important feature is hat the course Changing 15 Achieved

with constant yate 07[ twn tethnigue CQ//)/] mm/mum Yuddes

CU%Q/@ and hence  Speed. vedwcton (il be /10PN

Autd adaphive Steering con be inforfaced with  (aPS o1 £CDIS & auteration

of e couwrse cGn be achieved auttmatcaly.







S UEXDIgin fotwcvini ternu wWith yespect o Ay compass -
@ Precession of AKX L wrng

M he Grigular_dispiacement of he. Spin s of 4he gyrosepe when a
A0Que s appied,

V10 e spin_aus.. When a 10vQue Is appued 10 its Spin

e i‘ axns, 1he w&nghﬂam@gpp@w Of 1he spin_au's will N0t be in +ne

| dnecﬁm‘gﬁme aﬁﬁff@ﬂ@"ﬁfﬁ but /n divection pRIpendicutar v it ,
| Nth spinaxis will precess  will depenct on the foucng £//|J
| LM

— | 'Ihe diveetign in w

— | fadoss - \

— ] ~9ITRLION of Ahe Spin of Hhe poneel Z;IJ
= e point ot whih e fovie is appen +othe spim aws <
—— | The dwedkon in wiich the fone is appved. %l
N . @‘ﬁ{’ﬂﬁwwﬂﬁ e irection of rototion ot @ point, 90° Qi /‘I

e _pont of appicasion of forgue ?

R \ Precession oo Appled Torgue © !
T\_L/AWA o —romertm :
— _1_ '

AR T

| IS Hhe veswt of precession of e aus

| Nhen o Aorgue i applied in he veYhicaL ax's, 1he veswutant precescion /s i

n
| *’78,,’7?’7?0"@ PO This hovizontal: movement The Spin s 1S cofled @l
| dnft of she awis

| Wh&n a torgue is appued in +he hovitontal aws, 4he vesurant precossing =)
g

_|[I5In Ahe veHical plane: This verHcal movement The spiN Aus s colted
‘ or filt Of g aus

The vate of it & dnft is given by fomuln -

.,  TTiHing = 15" cos tat X Sin Azimuth_per minute of Hime <
‘. e _ [ A~ ‘ ,

S ,p_@’?{ﬁf’g = /5 Sinlak per minde of Hme. -

) y 7 P
Lo o ly DYar oxtrer pf G f?@e

ﬂ/rggcqgé ? whot we the /‘mpor%aq; properties of a free gs
k - i/mswpe " 0 &
Ans.- L’n/mswpe hcw/'fzj three degrer of freedom i catted ff@#é{wﬂ\i

(¢ ) [tis {1ee 10 P akout gp/nnz‘f%/ﬂ aus J-e- spin
, , ke e
w It 15 free o votale qbout veical ox's jo- ot

W0 H S free 4o votade abouk  povitondal axis re. Hit

-
=
=
-

)

Ques@- | what s a free

wm e



perpendicuiar 40 1he. honzomal aus:

&

22 /02 /2022

A hecu/y melal yotor 15 mpuntol 0N o Greutar fmy n ~he Same plane _
Qs its Sp/n s This wn/; s comected Hothe. vewnca m/7 at poinss peamwaaa/
0 the spin axs- i yemccw my /S Connected 0 he outer 070/9 ot points

The whote_system s batanceds so-4hat 4he conter of Arovity 15 4he point of
intevaction of the three avs.

e R
= Fropesties of o free Jyr0scope ae -
%\@ Cq;/roscop/c /nertia pr W,q/d/ﬁ/ in Space
= - A 7['}@6(;/ Sp/nf)//),q g;/wgwp@ Wil mointoun /1S ans of Spin in +he same
— v (26‘10/1 with vespec% 10 Space. irvespeckve of how its Supporting base
B 1S tusned - 1+ vesistc ang ottempt o Charge IS divettion Of spin- Thid a |
=9
iy — frw Jyroscope has /o/gh divectional stapugy.
—— This pmpearﬁ/ of the frea ggrescope is Known al gyroscopic inextia. or
. W/dﬂ?/ N_8pace. Th/s s gmwo Me (o of wﬂsermﬁﬂ"l of momentum .
——
=9 7 /—»\
——

| / )

©

ry70scopic Precession

* It 1S the anquler displocement  of #he Spin aws of A gyrscope When

A f0rque IS agpued 10 §pm avs- (When torgue s oppled 1o it's spin |

avs, The vesutting displacement of the Spin axis will not be in the direchon
%4

of fhe appled. Tovgue, but in _divechon perpendscuar 4 it-

* Any extenal foree which aus on e rotor My be resowed ity

Compoﬂ@/lﬂ AbOUE Threg Qs ie- Spin QXS hDhZOﬂfcw ox1s & vertical oxs.

S0, wheaw foque 1< Applred v vexdical ans will create pygcgsg/m’& and cause, l

=
honwontal movement 0f #e SpN aus- Whe & 40mue s appled +o e

hortomal Qs will Creage precession and cawe yerticdl MOVEMent of he

Spin_ axis

+ The verfical movement of +he spin aMs (s caued 4 it of #he axs 4

+he  honzontal movement of e Spin ax’s 1S caued At of the aus

R S S S S O S SR S Y T T N A
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| D) Cownse, cpeet. and fasfude enor (steaming o)

(A

_ 7]

———[Pamping ewor is appicasie for G0 compass_ domped in it chich
— | 8&He wHh a displacement Lrgm —/ﬁe/ mendian - The Y0 compass domped
——— |0 azimuth_will not hove s emor-+The m@?”’w of S enor dererm

—— |y desgn amd wongpudtion of individual compass.

Qamg//zg eI07 1S pyoporHonal +o 4phe fa/wwt of e (afrtude. -
“])ampmg evor wifl  be eam‘mfg/ i e NH & wem‘mg,/ m the. SH and nil

— | of the equator

Usimg skeicher, desenbve };mu The /(7[(0w//,q erYoKs 07/ qwo Compass _ pve
v

O Qs specd & tontude. emor

MWt be made v the e

2 /o2 /2022

DENE +he errOrs of —me (YRD Compass

calculated & wmpensated fov -

(\‘ La'//;/ﬁ(clé oY C{aln/"(q er ol
There ave +wo main errors 0f Jyro ompass 7477 whith. compensotrom

\\%\ A A A A A v Nt

a) Lotitude ewor(@amlp/w eryoY) [, mqom 'XCAA )
b

Loditude. eror (Damping envoy)

RAANARS

el

; mm%

“The exors  are genevoty cortyolied Y & potentiometer Kook on +he

GYP0 Composs  ontxol panets & hos +o be et cw,pwaon,y 02 4he (atitude

Tthe vesceL je in.

€)

Coude, Speeds ands (atitude error @-feamrf;y ero7)

&) When Ship is Stasionavy , 4470 compass Setfles in N/ direction.

(L) When Shp s moving g;/m compase will seHe in  [owe mendiam

not true mendion. dé?/?enou 0N Ship's (ousse, speed. & (otrtude.

i) “This shipls Vewoﬁy produce g foLe 757’7/),9 of Spin aus - If the

¥se
course g
IS E-W, there Wil be no Stuch fcu’Ae ﬁHM,? due 10 €arn yotation from @k

west 1o east. e

W) Fov @ vessel Steaming northwards, folse M9 will be upoarodl & compss

will Setle 10 the west of +ue mendian.

V) FOr 0o vesseL Ateaming Southwards, false 4iting wiy be downward & compass
(4 5 94

will_gettte to the emst of Pue mendian.

v!) This erY07 INCreases  wrth (otitude -

(V//) N 91% E-W (ourses, eYYOT 1S NI [N exaaﬁ N=8 COUSes, EY01 /s mogimum.




2 oz we

ol

VAN

wor can b corected aafvmaﬁcagy by a mechanrsm  which
7 54

moves the. upher (ne by a1 ampunt epual v the error , ox it can
be foumde from covvection tables provided by  manufactuser
O, T U 1

: &CLQA@: What care amads maintenance s +p be carmed out on O}ym (ompasc.
hi Care and. mantenance of 7%&/?//r0 LOmpass 1s 10 be camed ot i per
E:;\ _Manufacwer’s manual - fow 07£ the poinfs _ore usted 6elow:
%a\(z) Ensuve aw Jyro vepeates e g///zchromzeob wrth +he master 9510
S | atteat even wwtm
:\uw If in_meaual mode, spesds and (ofitude covvedtors Ore o be appued
fmyg | P1POY- g every watth
!3? (L) 079“0 eYYOrs areﬁ) ‘be obtained weyy watth-

E (W) Check UL QLarmd , elecricol connoehonk arg n /qoow working ordes
%\(\// Chew g//m COMpass fmf ay abrormol opemﬂaﬂ

%— W) anccal/ &emor}gz 0f JY0_compass fo be done by shore basecl Quhomised
Eﬁ Setnce fBC/?/?/c/a/?

: ggm@;' How IS +he Jyr0 compass system mode novih seekmg7

% Ans:- ) IN order 7’0 olamp umuanfed/ osulladion,  we n@@a tv 0Chieve damp//}y-
;;1 in tit -
’Lk% W Ths 15 done W Me Qs of offset SUﬂN 10 e east of verricoly ”éSCLU?/}y-
E m Some fom/ pmduc///)y The 7eqwre¢t Tovque .

1

-—

v The mc;qm/fud,@ andb d/recﬁm Of S 078 (s pre-calulated +o aceve

1

—

’ \\

]

The regcured/ dam,wn,y 0SU((ation.

&) The. ompltude of e6ch pseillasion 15 reducat, 4o 5" of previows

OSCillofron

) The Sp/'/l Qus Yeache egw‘obn‘am ond. SeHles m o poSon. ot which

CoMtvol prpclssion (Dwrero ek dnfﬁf}y & dampmg PrECESsION (ounteracts

tithig

Vi) Finally The gyr0 getted in +he mendian 4 hecomes novth Seeksn
J w ~ #—

MAARUALLLLA




\j MOKe , Model, amd gwgm/)/umt Locotion of he q;/m

DT se#m,q Hime ma;/ be heotween  0ne & seuercw hours.

@

24 J02 /2022

€): | Explain +ne Sfarﬁ%g_g@ceme of & o Compass:
Qru @ A {%/m nego Hime Ho SeHle on n’)ena’/an Time 1aKeN Wil depends on

©

e WL

M that A Supﬂa/ Switfthes e gpen

Refero e ma/)afacfefs manugL before Swicthing on e J4v0 NoTe
C{/é/ao 0N Switches off, toke Qtteast 4 huws 4o bmng ot in wae.

v
Procedures -

- When power on, pnor Q/ﬂem,q he seﬁarz,q mode , s;/gfm performh Qudomad:
__procedwe o d@‘mmme whea;mer eqummf xS opefc&/m/; WHhin Sfé&ﬁed/
pametes- AT the (ofifude & speed Setting  acordingly-

- If ggrois Stotionary , e System. opr for Cokl srart & if vora#og,

& 6\ “\ ‘\ ‘\L\*\&\’\‘\" NaNaS e Na NN, Vo NN

ho% Stort /g 270/97’&’77”16(1

- Purng o cofd start, if the heading data 1S not enfered within s {4

=

e T — .

minuted , the 9y70 Switchel fo an oudo level process - IN that case, gyro
Will Serle wivn 5 hours

‘/‘
:

If the headvng  doda. is fed, +he votor Quomadtt

’CW Yevoe - The vofor js b’fO(&ghf apﬁ) TQ@LUYQOL SP%OO L ﬁﬂ)’o will

SQJ’%@/ wittvn 1 howr -

——

» Onwe gyr0 1s  Setied , SyNhronite ~the vepepters:

Oyz/m eYYOYS A0 he pbtauned every WoLth .

Ques@ - | How will yow convert oo free gyroscope 40 oo north geeking 2470
1/ oY -
compass!
ANg:- For Cor)vef-ﬁf)/q a free Jyroscre (& f}ﬁ/TO Compass -

« 17 of fYQQd/gm hos 0 "be rimmed. down froom it

* To vutict e free g4 from difting &iHing , theve @re Fwo ways!

o LQU d baua/iﬁo avmryefwﬂf

* T 0y bOfOM heauy @ v07g ement

In Ugwd ballgstc VML ¢ it comprises Of poir of pots gnd oo

pipe INTRICONNEEHNG +hem whith 1S mourted 0N g case which ke

—

wrth the. g0 Spin QXS ThiS pots confains liguids hanty gieat spucpo
v ! 4 ’
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2t 02 202

s s - . %

d J

[
i 4

|

a‘/ulkl

TQ\“Z/ SUth 08 MESLy . INih Such & baluste, . novth “Seewng acon

iﬁ}/m e camed out bf/ flov of the Uguwd beetween +wo pots:

In be’f()m o 10p hecwy armn/qm%t/ S/m/)ﬂ/ we can o S0 by adfi'W

exfro w@,th 70 Lowev panL

o s &L,/

J
!
1

wisui1able 74)1 we a /%w Compass, betause it does not

Inicote. novth corh‘mcwsg/ To moke -Hme AL SUHe ancl port 10 o fixed

§dd

divechion on eavth, it e necessayy 40 m%roduce{u%ef precescion Which

[ dampen +pe, gvcu/rw contvolled elupficar poth

7heve, ave 2 methods 07& darmping  waeol :

@)@al'ﬂp/f)/q mn 4t In thic method, 0,71‘0)(0(/ /5 OpPpU ek m —the honzontay plane |

w/uC/ﬂ COuses pyewssion jn vevtical plone, zrectuan/g e+t Theve 1S

allo gome otwnpffz/g eY0T in 4his- i-e. pgual to Tan( Lofttude)

@ €D0mpm,9 in azimuth. I s method,, e damping precession opposes

Hhe. movement Of the JYr0Spn Qs when it is moving awey from e

meidion amd assists +he movement when moving fowardh the mendiar

4

© When +hese Stuffs ave adaed. 40 +he fme,y;/mswpe, /S then veady

10 at & gyy0 compass:
(VA

LR Ld g g iddd

@

Y

|

LebEL L

\

-
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8 AGINETIC COMPASS da e

QLLQS@-‘- “mtg’??"f@ Shoft notes on Magnetic (ompass- é

| A |The ma,qneﬁ‘c ComMpaSs '/suan instument gse. gn-board Ship fyr determ Z

e — /m»w d/reo‘ron 00 e Suroce of Eqrth 5# meonk 0f Q. magﬂeﬁo &

~x%/ﬂmwf thot cw;;n& wHh Eav4h's marm@vc feld - 6/;

* H s exaagf on the tentre e of #)e Ship. fﬁfea’ 0n_monkey 1Slaad - % 7

W ic wed as a,pnmaffy means of divetkion mdicatron & heni g0 Know//@d
Qb standayd _compass &

| -~ They ave of 410 4ypes: :‘3
| J@\@Md, Lmpass > 1S wieds i Olden A &
& @ wet carg WMpass . 1S wed. now- o~ days For ”Qe”'”f?/ an gpficol &

! TR0 System is fittec ’/7‘77@%/) whith Compass_can b€ Seen by (|

helsman_one deck_betow in the bcge, clear enoughto steer he ship w/|

f Quas®@:- | What ae aduam‘a,ye of wet compass caved guey QY wmpass cavol? ﬁ
Ans:-  |The df;/ LOMpacs caro(/ 1S Sensrhve o mwo,y and ,o/fdw;y L wen the @
SmauL movement of vestel cawse dy card 0 osuote and vipate # js

‘ ey fhiaut o toke —pe Yé’ad'/ul? cJ

| «In wet COmMpass_caxd, these pyoblems ave vedhifred: The 0su) ation & :jl

vibianion ore oamped, without (W of accwray, b;/ /mmeﬁfﬂy 1he camtJ

| 1 bowd- ;J

’ e The bgwd hetps fr Support the micos cardl, which pifs abowt its e :J

| and. ?ﬁ/oaﬂ i 7he O'Q/wot‘ ) ﬁ

The tquidh Yeduces pvot fchon & Hhus Yeouwry The vibration of e]

e covcl COured, bﬂ e mohon of—f/?& veseel QJ

cnfdv gJ

' Qe @: Explan +he ﬁwdyon and vanouws p(m‘S 0f 0, /), 2 compasc wrth :]]

cagram? L el

};/w - Drow oo neat SKetch of ma.gnehc compeis 50‘”/ &k (evel adfferent parts E:-l

R | O7L it :%
| Cr Y 9] : -

 Ans- | Funoion of wet card Magnefrc wm#gsa‘fm-e T — -

L " S - —— Ay

» a_

L — 1 °

Sl : SN
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Al jtanzad l"l JOX. At
l e NreKelSH e =51
(Bt ) / T LN . ~ NicKel - Silvey cail
0ttom view - TN A
Ofwet aovl = o Yi=m |—— Sapphre cor
| \‘\1\ /;//| l
\ ! \\&/Z | : Rng magnef
' : \‘ l ' | i
: | bl ‘<—f: Mica cavol
)
. |
y T
: | | |
[ t :
| | : = |
[ \ . |
! | | 1
B e S ,,| 'TDP 8!CUS I | L
. 1 | e ——A—{' _
| ! [ |
! I/F.',D”VLN 0 D R \
The wet | R e W | |
e I o —> RiNg 3
|CoOMpass Bow | ! (O E\ 7 madnet |
| : |
i F U
i T ‘V"eoﬁv;mglas’s' - ]
o s e— & p—
=" - - & eallast 7ing of teod #-=— - —F

Poots of wet cord magnddic  ompass :
The cavel:. The web cavd & mode v ofimica & s 00y about LS cm "

- diometey-The card i< attamed 0 nickel- Silves float chombey that|

has 0. soppwre cop: The Sogphire has o poysking effect wh h |

g/ueg frictioniess support & smaoth yotahon of compass card -

» The  cdurective element @ It 1S o WM magn@t frtted Quwd he base of |

the float- The g m@gnﬂf offers 1ess yesistance o movemant

ond. couses [ess z‘urbweoce

*The Yguwd - The osulldivn & yibradion of card are damped ty immerang

the card in bquid- consist of distilled: water gnol pure ethy!
aleghol- This mixtuve has he following propertres

1

N\

) low_freezing point r.e- apout -30°C

(b] Smalt we%ﬁaenf 0f expanson.

i L

@) Does not discolour the card.

(d) Low velative densily e abbut 0-93
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- et el

Thowh +he ot card. /s on

_»\J%f the bowl /s about 2% cm |p 07dRY 40 veluce d/&/u%aoé

8 Cowed b& Turbwlence in e gyl Aunn
Of The card: The +op of e bowl e

——|~he Wwbber (e It is +he tne Mﬂ@

bowl  which Indicates e djvection o Ship’s  head

“The binnace & WI7e {0ds :

Explayned in next QUELH 00 .

Compags. bindacte and (ebel vaviows anargement

VRN &

IS em i dameter , the

&\

\ \

Totation

\

~

oneparent olass.

rwavd. part of COMP QIS

: 't;: g‘;‘ a\

ah

(lass window

———— Compass bowt

Helmet

/\ m_SOﬁL 10N Sphere
N

; S

A\

3
*3

L

“Grimbat 1ng

~——inders bay

por st

Choin

T

b

s

e TOOY J
Tor B
T
jﬁ

[ heelina exxor)

~~~~~

s e

-

==
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The binmacte 1s a cybndncar conkyney made wp of non-ferous metals - Mo
u 7
M@‘w modenals are UACd In its  construction. The (ompass bowl rs

Sam/q nside the  App /Ufﬁ‘on of binnacte: The middle porfion is agessisdle

by 005 _which contains comector mignels in the centre and compass
pro/ecfof n /oywam of it-

Quasl:-

(WrHh +he help of neat Sketth deyenhe VOO 77//)@/1 of soft ivpn Y04

Whith cowtds be pvesent arowiel he mc}gneﬁo com/pam

Ans:-

Cmreum magnets insigle, the binnacle (s 1D 0Hfset  undesirable. magnefic
v (74 |

offects cawea by #he ship's steel . They are adjuted by
' v t/ 74 v

\
1

wmpass qre.~ qn AOU0WS. -

quatfied compass adjuster during e compass adjurtment of ship. .,
v 7 174 74 /
The vaned fypes of Soft 1yon yodi whith ave present axound he ma&qnéﬁt.

@ Heeo'n&c; COMVectyrs

Centyol vevhial tube beneath e ompass

It is o verticol permonent /)eg(/‘ny,/; m%qneﬂ m the .

(b) Fore & aff'Bpermanent magnesc  inside +he FLA siit
! U

SETTrTrrrrerrrdd s 441444449

(O Athwastship't permanent  magnets  inside e F-S slot

: () Flinders par . H 1s a verticak Soft iron cpredor fitfed erticaty
L’é N +he @10}0@ oV aft part of binmacle dgpg,?dj on which side
L,d —theve s more Superstyucte * [+ compensates 7%{ 5/71?@ [y
b peymanet  magnefism-

et (2} Quadrantal corredtors: These Qave 4wo Soft ivon Spheve: attacked +o
: Fﬁ?é ﬂ/‘f and. stareood.si e Of the binalle-- 10 corvect —he

quandvontal deviation.

Ques @ -| Descnbe wrth o simple sketth, the optical ystem of o Magnetic ompa
binnadle - Whot 1S #he_main featuwre of thic System with yespect 10 e
mage seon by the besrmen)

Ans - For S#Qewﬂg, 77’79 opt cot 5/‘/5‘*@” of A ma,qnyvc compass_binnode alo

e |
M

|

AUAMBRALLLRLEY

- Known s compass p@é(/mf /8 %#eot #)mz,gh which vegvart part of

e ompass_card and —he (ubbe ne can be seen by helsman e
| deck belo jn e brdge, eV enough Ao steer e ship
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| > oo 3 === ——freid—eas
i — U |
,. \ —— L - Y
) \—LN X “Evetting terts
T | 1 !
T = ‘“‘“:*7\!" —

i ) \$ : Deck- hea_d,

1

I .

— y . == imegﬁ@wfeen

> Light from 1he plecmc  butd £sSEs %YOUM the condenser (ems.

e baAb /S %Hféd of the (entre of ggger Londenser lens  which sen

da

down  +he a(/qht Qs 0 paradel heam Hvough +he lower condenser o

> The beam 1hen passes hough e ranspereat Compass cavel and

down  the fuve

+ The  velevant part of he compass covd gnds (ubber bne s hen m%zmgp

b;/ ob/@cﬁm Lens & o fiaa bk but the /m% availave s nverted. g

H@/)C&/ +he. heam 1o pa;ged/ -/*}')7’0%/) 87\?(3/7"?/9 W% and. Q’@/ ,Q/CLSS
- Sveen & 4he /mage 'S Now covrect as segn from beww /(mbe)
but e numper 0/7 fhe carel 15 jnverted

br)e

IO covvedt this, imge js viewed h7ough miior- k con be

"

adjusteo
accordm o 4he  hebman vequrement  UKe angle, brlliane ete

, 77)6 moun feafw& of this Sysrem with respect 1o fhe /m%ywm
IS that it dppears ai Seen 0 from above 7he compass cord- £ can o be

myum‘eot accord/g o the hesgnt of he hetdmas.
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Ans -

What aye e cave and maintenamce 4o be done fov & mdgnetic
U
| Ompass?
M{g}fﬂfw access 40 #he covvector magnetSs Shoud alwoy be Kept
v V4 74
Closed

J The Soft 0N spheves( quadvontpls covvectors) ands ey brackets shouwlel

be panted o prevent vust:

© # he.  binnacte 18 O,L wood, it showld He vavoished  and_not powrfed,

al pau?ﬁf}y mw/ cauae Aoovs o /am

@ Brass parfs o% the_binnade showulds b0 vequidsy porshed: . .o

@ /%// MegNeiC _megenals ands elechical w/reA showdr be Kepr el

0L dle. vV
awa%/ Y0 e compase - B

() e he{mef 0f binnadce Showds QU be in_place eugpr whei 6eann;s

e aawu;y éem;; taxken. Cover it %qam aftey e

: : @ if b“bb/“ may oevelop in #he wet ompase bowl, it has o, r@movéoc
S ot the cartiait 2088ible Hime-

S

: - Rues® - | Descnbe +he procedue for Temoving Qr bubble £xpm Magnefic Compass:
g==> A | A bubble can frm in +he m@maﬁc compass bowl Aue 40 (eaxage
%‘4"5 of some of +he (qud - This ,s e Occuvence aad con be Careac
T by QUOLING  MONUFRAUTETS ingtruckion.

q-”; 621003 are. the /Dvrocedﬂra {ng mOSt compasses :

@ Titt he bow!l until pe Ailler_hole comes yppermost: This hole /s
s provided. 0N Hhe side of e bou.

“"rj? b)) Unscrew he  Stud/ Screw  provided-

-.e.—%f (O Top up with distiled water and pure ethy! alcohol- i 7ok avdlable,

S ontly clistilled water can o

z a Sc;jgw +he  Studf SCYee baK i place J
. © brently (et he bowl Yerur 0_yprght- ]
"

" Ques@-| inhot s Dp? How compass card ic Kept horzontol in vaYyyng IadHiay
:';;%ﬁ“/ms‘ “The verhical a/y/e contoumeos between +he honzental and -the direction
) of the Earth's magnetic fielt at any given place. i camed e Angle. of Dp-
_ 1 vesuuts due o Tendenty of o nbbghet 10 align ifstf from niagnerc

Aol lines- - )



=
¢

——— [*Thedip is_considereds positve when the nor end o 0 freely suspenced
o ] maﬁneﬁzed/ needle dips below +he honwotalr & s wns;dereo(, /;e,gaﬁuea
When South end of needte ps  below the  perieontad -

» Di veatest neay 4he poles and least viear e M%/)wc Quator

| M%(]ht Of CAYL and, magnets js  supporteds ppye by bugyancy ancl
l ﬁpaﬁ‘gtg an_imdium  poiny ﬁfmy 0 _Sapphre Cap- The point of Support
IS abOve e Centrve

| \ﬁﬁ(mﬁ/ of 41 cavd., o that the card yemains
L h0iortar in an (adiuds. S

L\‘;\_\_\‘_\{‘;{Q\:{X\(\W\N

| -

QU@ | Expiain_why e volue of deviation of &_mognetic copass_chagger wrth

s te_chonge in ships heading.
* The _ship duing #he  conshructon Stage 0¥ vepwy wiy aque permanent
MOGNEHSm( due 1o +he anergy iy amd, When cudting or weld'ng) white

i SN Stet10nayy N +he Eavth's my NENC f1eld - Jédlhé? (szyeum, it Lo Ses

F Some. of the mognetism due o vipvation g pounding and it veaches o a
foble m
1 S _agflen‘rc condAon . Thet s mmamm,q magﬂ@ﬁgm 1S Known as Poymaneat

- M@ﬁ%m of Hhe_hip.
. permanmt mg;lneﬁsm Aererally Yemams more or (665 gomes 745r entive Ufe unless
e Ship “’748%00 aa// ma/Of YePOY Or STl venewod - HS Aorces ploes r)OfC/)a//z?@(
3 with +he (’fmxz/;e in heaa;% /1S fovees  does choges but Ve Slowly ,over the
7‘1me dug, 70 Qg&n,q ofe: Whith /s Knowo as Suk pemmm M0gneticm.
. in odclrion 40—#;/9, 0 Ship Qeusies noluced. Magnefism when  praced. in e
Eaxth's mcggnefw et The force  of he induceds MOGNEHS™ _dgpends on
= Ship's heod/% imesiy of easn's mognetie fielos and. e Physicor PrOpest s
Of he Ship's &feef.

e At My _point, magnetism of the Ship is e sum of permaneat,
Sub- pexmonent  ancd. induceds mgyneﬁsm

| Henwy the  amount of deviation cawed b,«/ these_mognehsm olHfers
oF different heading  caukes _gifferent deviaton ar Ot headiog

‘\a‘\.ﬁ\j\_‘\.‘.\ﬁ_‘\ﬂ_‘\sﬁf
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wly‘—ﬂ\ye/‘jessa is_yequired 40 Swutg 01 0. geor 40 l/enf/y magnenc

- (Ompags  deviation cavd?
* 0veY q,_peviod of #me & after certam events, e addition ov vemorat
! 7

Of Qupments oY caroge of Magnesc Cargo Such gh w0 00, +he. vesel’s
v %4 %

n’%gn@ﬁc fets can charmge 4{
* AT one o two He07 deviodion may be veorded ai h/% ak 30 o #0de

* NS case, magnetic compass_hove o be_examined and adjusted
1 approved  cpripass aoqwer

* Since yalue of deviption cha/)/qe& wrth  ¢chd/) 7& m _ships heaqu , vessel

s

requireds v swafi,q ad/aﬁecb Qnde Q. new deviation card shouxd be
2"‘? 1SSued.- ]
7 >
~ Ruestid - | wWnte short nates on Vaviation & Deviation, Toye NO¥Hh & Magnefic Novth

3
s
‘ \

vonodion: , The an/chéaY djﬁermw begtweene +he pe NoY#h and the

ma,ynem NoYth s Known as Vanedion. abich Y8

. The vatue of vonation " ypnes  Qf different (owation, given

N COmposs wose. ol ooy chart It IS Same fo¥ gl +pe ship.

C VOmadion < suffxed by "East” or ‘west”
|94

QDeviadion: « Becawe Of #he ships magnetic effect, the compass nadie

deflected fom magnefic 0T 1 COMPASs NOHh

e The anguidl (e seLBeen the magnetc north and. the

U . o U
CmMpass Novth 15 Known a3 deviadion.

‘ The dLuiotion (/)(mgu Wih 1he cha/)gg in_ships heading -If vanes from

Ushipto Ship— |
< It can be m/mm/seot b,i ﬁm@y pOyﬂOnm,q eovrectfor mogﬂ@ts

close 4o +he. magnehc compass
%4

[t needs 40 be adjusted L o new deviadion cavel issued at

ANRRARRRLARRRSARY

noximuwn two 4ear infervad -

AT

\\

:
=

True Novh: True nov# 1S +#he diveckion that points dzreefy/ WWargs the

ﬂeofgrapn/o noYth pole.
/\/]aﬁnqﬁc NoIth. /‘4@9/76/70 north IS he diedtion in whi'th compass needies
OIS o , 0a it (wfyn HSeIf writh Earp's mc;ynefvc frelel -




Course Recorder
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& s
1# /03 /%0 =
COURSE RECDRIER =
— \7’/!‘
o Quag: \Lﬁw@? of o cowrse ecorder s
; NS~ 1-The main_purpase of +he course vocorder is 4o awvmaﬂw314 wrd =
] 1‘7‘76 Luvse of the shp hot 1s (oem/g Sfegred- o T
« It /s alo =
) 1TSS albo whed. as a. evideace puipce in case of oy aewdent e
j — won e Cuise rewider s ‘”’Q,L/IC_ EE— e
* It takes doto. feed +he < vopeater w/7/c/) S conf)ecr‘ec( d =
i N feed  from G410 compass_vepeat =
_\%Mﬂ%f_ﬁowm drum, whith moves e couse & =
_5\4%_\ o ,ﬁ
*The  clocK is  comected o +he. e A o
! — e fo SNECed 0 The« paper feed aoller wlnd; o/ Pld o |
] Ot Whith poper is puyeds wnder the Stylus 50 the #ime graduation efj’
| N the Yewrding paper move ot wrrect speed R
7: « Recorder should be Switched Off (white in 7 port :;
_r_\\_\ ——— — - -
' " oy depaviure, dwing control T&ﬁjgz, 7he Cource fecmtcr pbocad be ) .
Set 1o orveet MT & +o b fl chfqm}ecb wm’h covect gyvo headmﬁ —
-Euer;/ watth, 00w "Showel check  whether The Coweck course /s bem&g "‘f
CUTRE S il
recrded & pens are fuw of k. ) i
00 shoudd ensure +hat +he course vecmder S/maéct r)m‘w/i Ow“ofpa/?u!_::
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RATE OF ToRN INDICATDR

Quues (-

Exploin +he wie 0f Rate of Tum indcat0r

ANs -

* ROTI is a equpment which indicates the (/‘nsmnfanww) yate at which

Hhe Ship 1S 4Wning. in degress pev minute:

*H S wed) 10 twin g vescel at o- Steady yode of fwm, which 1s vevy
mportant jn p/wf@ge/ water.

s [t s /M@,WOI&OU with §7een1g epeate/auto-pilot & from e input it

WOTKS oaf e vate of tunt-

v The dipw 1S wsaaz,x;/ mavked 0o 60 /)ermma‘a on erher side- As per IMO, perﬁo

-Ymonce smndarob, The dial Showlds be marked: not (€SS +han 0-+0%0° per

minude, 0N erther Sige -

« RS we mL Know, when ship twink , She aduayy Travel Svme distance round

e aic of o avle and canmtt exewute b Sharp turn af o ,somt Thus,

f)auwafor Turn 7he. ship awnp Hat are Gt o anstant yote of wum wrhl 5%@%

0N @ New Course & hence /velgma, ) neediA Koo e vYade. of fwn which ore indicated in

1’0

* MO Yeommends, Wy large auterahon of wuxte tv be planned with

(onstant rodiak tum & wheel Over point Marked -

Ques®:

Show wHh 0o nept SKW/hOOJ will How exewde o constant 1odvalfun?

v ¥<e
eLG + g ‘Hol

pegiry oe(sesE et

g

LA T 7
o . / 4o 10
o i 1

U=

I /V

/'g | :
1 l - e — e — 1)' /

I\
N

N

4
\‘\

5/ ,
. AS the vessel gppYuaches the. W0 poitt, put the wheed puex o 4he Side of

|
|

the AN QN mavK #he. Speed.

 AS the vesgel Stavts o tum,he Speed cuill digp & 0s e Spee drvp adjust

+he vudder angle oad ROT @4d calcutofed.
— v

+ As she comes out of he tur, Seed wif increase & hence ROT il agan oeedt
'/O he aggwsfed/ +1ll She (omes gn her 74‘/;@ ouUrse.




GPS & DGPS

FURUMO GPS/WAAS NAVIGATOR

SIM 30-APR—-07 06:02:43

47°37.104,
122'26.060,

o0:1.06 | ce:321°




% The aPS vegever catcutate s powm b;/ wmpanig Mﬂﬁ@é
1mp

Dasnee the poncple & worKing of Ps. ; A &
* PS wovKs on the pundpre of ‘Ram,qmg 3

ﬁmm// &Wau with ﬁm@g Mnaa st by orbwm/; OPS Satelstes &
¢ By . mmuy arstance ,vewog/x tme - —ﬁ;g —hm@ +0Ken b/y SOt e 5;2,7@ &

10 Yeath the vegever /S mutipled by the speeds of Yoo WK wWh/ &

H'Ueb the 99e of +he sotelufe. "M\\ |
satewfe 1

® Con&dﬂ sotelte L, 243 and a ars afeueuer\Y [FY]
b) \ o]
0N eavth - [ofs sa/z/,safetww K\\‘\ ]

-~
\"’

—
DBt signow ot Hime ¢ dnd’ C\ ! £

V2
the (PSS YeULUeY picks up +he wmaw
4 U

at Hme t1 o s T

Then, Ronge (R) = VX (t- t1)

v = velouty of vadio waveyie 3108 |

/,
t-4 = 4ime faxen by signat1oveadh # EARTH )

ee owr

Thuy, wWe Qe 0n Su{a of sphere of vadius PL

- Similarly we an gef PL & P3 wing satedUfe 2 £3- Sin, we KNow

locaion of o 3 safew—re in space ; we gef three Yanpe(tadiw) that

intersect at P, whith isthe position of the s YeOUEUED.

Qo
Ans:-(2-d) The. Sadedlrte tyammit S the &maL n 2 ffe@uwaa

/’Tiru Slgﬁaﬂ,//s?iA}ZMHz- consist of both YA wde and P-(ode

 dfferort frequende

The rsiaiew'fg PUUMITS O /\/ngaﬁbf) m@&fgf& COM (P cote 4ime,

How does CFS  yogever werr)meA &h/p’& Pogrﬁoﬂ & spoed - (4+mes)

(what=do gow umderstond: by pseudo Tonge 2 TYIE YWge

L2 signak- | 22F.6 MHT - consist of only e P- (ode-
Fach SMU'/@ NS 118 Pseado yondom )’)O/S&(Pﬁ/\!) S’ﬁ")dld on hese two

. The PRN wde (P-tode ov C/A code) idennfies the Satewte o be ued

(lpda Ao defermine. posion of the saretite in e gt And. atampnac
dote 0 ﬁwe informadion 1 reg ’%q other safelltes

» The PRN code & naquaﬁm messoge e &cpgumpasect by Phase modu(cdﬂ{
oo o0 cavmeY frequenty (L1 amd L2) thot 1S picked upxe dewded by vecever.

ﬂﬂﬂﬂﬂﬂfﬁ#

<
X
3
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* The Yeuevel locks on 10 0ne sarey e el frgm +his Sarewste , it obtains

Hhe alamamc Of L +he other Safelbfe and. choose +he most Swianle one

0¥ positionfxing-

» Then, the me Haken by SMeLUte Signar 40 Yeath #he reuever /s muttipued

\ by the speed of yadio waves which AV The Yarge of re satewte - Thus,

the posion  can be obmned/ affer measum/)/gz distance  beetween (hpsS vevoe

and he SQM@(C safauﬁz

Ans for 2(8)

* Sinte # 1S Not possible +0 pmo‘sety S/MMrOn/‘z& sateyte ok and veoever

ok, SO the mnqe calcwlodeds il have some enor- These are Known ad

Pseudo (false) ¥ CV)/% Hence, the addifionar safeulifed is wed +o obtain

T1ue yonge- ft s obtoined by Sowing 4 equation.

« There e four UNKNOWN of#)e wer re- X,z and At [/af,/ory, Qufrtude ke evvorin

-ﬁrrlc;

* The position of e satewte Sy is Known o e wer by 303€c navygohodal

effafqe/, which ;;/ueg he foloe' g eguation:

PR, - (CxAt) = [0+ (9,9 H(1-2)*

¢ SIMIUOY eguodion ave gbtained from oher Hhree Satelutes (82,83 & S4) Aheg are:

PR, - (Cxﬂt) = \/CIL'K)L'f'(gL _i)y/—f_czl'z)b

PR3- (X A1) = (- + (45-9)7+ (21

PRy - ((XAY) = [ 2t (g7 9)7F (242

wheve, PR 1S pseudo vange obtuned, from each saterte.

C-At /S @ror n Yonge calculoded

. Hene by SO/V/'/{)/q the above fouv equotton, a. 39 fix (1at, (079 & auhtude) can
— U
he Obtaned - FOY nau/;]&my & Ship, & 2D fix((at,/0n9) is 01 ly Yoo wived.

whith 15 0btosmed 6/y SO/V//)7 ony 8 Cquadions aomrg only 3 Sarewtes.

« On boords G1PS reoeuef hcu O processor +that so/ves these equations.

VOVESNNRES ARV TS S S S S8 dddddddddddddddaad

, B&/ we of 017S S/,Mal/ speed. of pe vestel (an alwp be d,efem?%

7 ,foLLow//} Awo mﬁ/vocu
(@) The doppler Shift in_veceved GiPS S|k can be wed 1o caicutote the

Yelotive Speed, of vevever wert he sate(life -
@ The auem/e S/%(,cL Cdﬂ auo be Caj,cajaj@o(, b/c/ mecuunqg e witereme
~ bestween o Succesive ﬂamm
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L
V4
&
<
EXpI0in Pow e frequeny wed by aps sareuts con oo be ek o
A0 defermine e Speed. 0/1 the  vessel £
ANS - | The canier frequm%/ IS wsed 10 determing the Speed 0f #he Mﬂé/—’/g
~Measurem pnt of dopples Shift e a/)a/)q@ 0 ffequef)’)g/ Yeceved, wWhe) +he {
| dtace peetween +he Satewtre and e wer /s cba/;ng dut 70 #e Vm
mMoton beeten +he 100
* The position_and VRlouy of the Sotelste & the posrhion of the wer A€
Known 0 +he  (ued's vegever
*The rveveer calculotes fhe Sadellite speedt veCtDr in e oirecton fowdicl
the * wser
| * The velotive approach gpaed/ beotween +he SQtelute gnd +he user’s speegy
i  (based_on e Doppler Shift measwrement) is ot equal o e Sarewife speed:
L Ve towavas gr Qay Sfrom Hhe satellite.

' -Sim//m%/,@ other fwo Sateiltes, 1he veUgver 0N colcuwate 1he 0ther W e=
Sadeude  spee vetor whith wir be fowards gr oy From +heir ’

: YUpOthve Sateitites i

B These 3 sateulrfe Speed veuors  are veSOlved wihin +he veoever onol the

) Lpeeol of the wer 18 Calculated.

Yurs & ZDeAcn be —he contents Of Navgodion message in eaPs: (54 .
R AN ," } ‘ CO(,h - safellife Aransmifs Qo /)auzlgajw/l meseage of 308econas in the ﬁrm ,, _
_»_—”gj of 5D bits/sec data frame _ ,
4 LThis doda /s diffevent for eoch SOTETE & 15 preuiowsly Sugppled 1o it by
woster Control _ Stosfon

'+ NOwgadion message s divided info 5 Sub—framer each Of 300 bits, Fransmitid ,:]
ot 5D bifS/sec t0Kes § Seconds fo trangmit- w
EM ﬂsrub/rame start wih ‘Tameﬂg/’wmb oM the satewite :
gtattd , fotlowed %‘Hga) (Hond over wovd) W e/zab/ej +he. veuever o
l Acqure the ode
| Remaining parts of Sabﬁame (ontoma:
w 15t cup- ,/Q(am@ contoms dotdo related v Sadetute ock corvect

(b} o0t g 3 sub - frame. contasns Satelufe emphens defining he. postion of the | g&
satewute.
«‘:

v N

ﬁ
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| d 444

Ay

(O #™ sub-frame passes the. atpha-numenc dodo. 49 #he wer amg ool
ONY be sl whes ap/oaab Stodinn WO 40 pase Spedific meﬁ%g

W 57 sub- frome give_amonac of uk Other Sotelltes, Hhus oucomq e pder
0 choose 4he most Swiable pne AT pasition ﬁ)m% |

dd

&

[ Y

|

Auers®: //\I/Z/ly Shipboavel YUY need 1 track minimwn of thyee sadellite for posiin”

ANS= | = A (ps Teiewer must (0cKk-0n 10 four SORUTS 40 get o 3D fiK (10t 1073,
oMitude) in whith hvee Satetites gre wied +p ,gauf posiHion & adituUdl
o 4he fourth Sotewife 1s wed +o  §ynchronize Uv'he TOURUEY CLOCK A 4he.
Satelite  aforc  clock, .

- for naplﬁa—ﬁon, we require @ 24X (104,1019) & Sor that @ minimum
Of fhvee Sottulte is which 4o Sotewtes g, wed 0 carauote +he
position_ond- he hivae Sofeste s wed fo undpronize e revever CLoeK |
L e Soteuite aromic ok |

© Jf o veueuey picks upa Sygnab from (o Sorelife omd vewever K1ow #at
IS 20000 kM awoy, thit (;nea/w’ Yoo ewer MULE he Somewhere on a
Spheve. of radiw kio,ooo K, hawing hat godelide as o- (enter-

. With Hwo SIANAL from w0 gufferent  sateute, the veUever mut be
Somwhere where Two  Spheves meet

. Three signau puds the 7Ttoever at 0n¢ point & onfiyms #he sevever
posifion . §o ’ﬁ')e TeUUEY need minimun g} thvee §afellite 10 calcwate

BRI TR A TR 00 0 TR LI T 0 I S T A A Y O OV 19 R ¥ N |

il S
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/
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Ques@®

\ N\ AN\A N\ A

What Ove +he vaniow alarms of 4he GrPs-

Ans -

The vavious  alarms  Of the (1PS @€ as fOUOWS’

@hmval aloxm Tt informs +he nawigator %W g

destinadion  waypoint R SR

) Anthor watth atrm: T wans the 00W fhat vessel moves beyord Semt

from anchoveds position: //,{

€Lyoss +vack evov (XTE) alarm: I wawms e oow Hhat vesseL s off The «

totended,  Course: '

: %
be

ASpeeds alosm = T informs the navigard’ that vescel's speed is h

than the set vaige-

©) Trip alovm: Tt informs 4he navigato? +hat distane vun /s gyeor®r The7 &
v/ /4 ¢

Dip alom SeHing.

v

) NAPS/D1PS alarm : [t wWarns Hhe 000 +hat WAPY Dops signal 1€ (ost ;

U, (JSer clock exvoy

Qued: Lohat IS Clock - bias ex¥ov ! Ans:-Theve are fw0 UCK-LIG: (o
. : 1) Sad CUAC CIoCK €110
Ques @:| what are +he varows enors of #he G1Ps g 19 g /1 f
(0R) = iy
What factors_affet #he occuray of 0GP posit1077
Ans - | Eyvors of (1PS:

() Aimpsphevic en0r -sDue Ho_different atmbsphenc condrtion in eovth's

dj#emw of (71PS gnaL i affecteds which caues differo¥

0 fime +oKen  ande hence ﬁx will not b€ accurate-

JEao sateuife bammits S S/'Qnaj/ in_Hwo frequony (L1 &L and hence

A duay frequenty yeoever Yeuewes both fhe fyequeny & enur 1S

: ety ) of The ﬂx-

coleutated, and ompensated wihin e vevever wWhith improve +he =

« The af/V)OSgheﬂ'c oY0Y /S minimum hen Sotelste IS divety overhead
ands /s maximun  when satelute s near the hovizon.

[y User ClocK eror: -

. Y} Y 7t y 7 ’7 CL /7% . .
o If the Yewever ek s not pievsely §ynon0net WL Satelle 0tk a
“fhe Yonge Qlcutote Will haue some eror- ThiS is Known ag _

 peeudy (014¢) ¥ #79€
- This emvor /s eymmafed by Mﬂ/’/}j 7&%8 AHom mfm‘mamm
 catellife whioh is done udomaticoty wrhin the 1ebese Ny
| ~
TN
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@

() Safeltite clock evroY

*ThiIS ooy IS caused. due 10 differente in  Satellife clock’s wort GesHme

* Ervor in gatelife's clock 1s monitosed by gyvound based Staton (dbich
possed the infovmedion o mastes Contao] Station, who 4hen uplood +he
0K dotfa 4o 4ne Sotellie (b pat of +he Navigation message 15 sub frame]

=
>
—
—~
=
= W) (DpP evvor
: “The aﬂqu,(w“ seperation beetween satewitth determne e accwaly of
Lo fix- wider e (rguiasSeperution_bectween satelwtes , Fhe betfer 1s 4he
— acwmgy of fX-
t:; K/)ow/ﬂ,y The posiions of fhe Satewter fxom Uamanac dgtsy of now getion
| me&\‘age(o sub-frame) , the rvedever quttmatically select the switasle
b_% safewm bcued, on e gggmem/ andl. eleucdon .
L= « (IDOP vadues ave mSp/@yecL on e ~eciever it
= V) Mltipoth _exrov.
: * Thic emor /s cawed when 5/9/7@14 Qe regeved md/a’ecﬂ,y A0 some d
Py 0bStructionk (ke bLU/a'//;q/ wouls , belory ete-
- * When peth divect and Indvect Signals vedeves ot Lg//,g/ﬂy/ diffevent time,,
== both e S,qncu mixel couwse  distortion of g/qnac %aA /é’adm/wo errpr:
; : PDSMO}/)//W 07[ arenna  at 'n/;ht place il gummaz‘e hs ewpr
-~ @ Oafb/faj, eYvor-
s « The sHdelifes ave monifored by the grvowd stodion and ther Pt
= e predicted- Howewey, some sodelite Moy deviate From +heir predicted
2 ' : " v
o podh _CAuse Smatl er0r 1h posHion.
= |
= (o)) | wike e funckos of vanous Segments of PS7 hat is cack bies emor(Tins)ce
Iy W+ 1PS,explom Space segment and “grownd— Segment (0K) ‘
- Deseibe Hhe_feotuwre and findion of the grovd” nto) Sepment:
-
: s~ | The GPS CONSISt 0 33 ments - 5pace Segment, Grrounol Segment, Us
- 2 f 74 p 4 7 ogme M
o gfa@.i%l”mk
- o It Consist OF 24 (pevodional Sodelutes ewenly placed in_ 6 M{erenrw
- These _planes ave inclied: at an ajge of 55"
- / ;
> « These. sotelites goe lawnched, at & heght of 20,200 km above he
% eartn's Suvface- Tt toxes 12 hows o Complete one orbrt:
/
P A
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e

rd

s The posiion of sarewites e such hat we Can veteve Sgnats oma © e

minimum of 4 gotewdes at @y point on the earth.

» FQch Satete wntoins fouv atomrc Clockk which Keep preostly accwrate e
4hme v wHhin three nNano-second-

 Fach Safetrfe hawe oo propusion system §0 hot 't can be moved in proit
10 comect e pos ﬁ‘omng 3208

Orvounel contvol Jeqmen{’ /
« It consist of qf/m o0d_baseds_monitonng stanons (goated at Howai, >

Ascension /S/C!ﬂd/{SOu:ﬁq atlantic) Kcucyaj,em(/\/orﬂ» pacific) , [Drw’_/

(Indign ocean). & Colardo Sping (v-S-4) <

o [t A0 has @ Mastes Contol glasion Loceted ab (oloypdo Spnags N 0-SA- ;

cThe monior Stadons are equippeds Wih atomic Clotkk and 01PS TEUEUE™

Which collelts C1PS data fyom i So4elstes ,which axe,/n vew f10M g

+heix tocotion- e

. The collecteds doda 1S Sent +0 Master (ontol Stadion where aboarmawed(

ave veviced The. updated dato gre fed 4o e plgod Stadions

Wwhith tansmit he, doda 7o each safewte.

. Mostfes /(;O/WU/ stodion ave. w0 vesponsible v Sotewfe mainfenace , defeeg @

_' o[t consist of O 7@0@)(//'/75 antenna, 1e0eueY wih built m comp Ler anel

Wi vespondiog o PPSRS'S falures , defermine gxvor 0l atomic clocks efc
User segment

ﬂldlé[)/Oi Uf)/f
» The 7€ yeueuer LOCKs on Ao one sadewite gnd from this satewre it obtns &
- ==
an oL the 0ther g e ond choose, the moSt

ﬁ?egam/p ac doata of aell Cno0se e most swtatle o _
3 0/?6 fr pOSHON f1X119- o
+ The 74)( gbtoned, js  displayed. gn -he O(/Jg(;;/ unit_ouong Wrth other P
/)fmmaﬁon Such s cowé/& qnd §pocds mpde /9000( et s

L T0 ennonce e pos? acwily , hee are oluar frequessy vedever +ink
S
can veueve both Mefﬁf%@o@ (L2 X 12) -
’\

;f (0K - b‘aaieﬁrozr, I /s a veyy . SmalL error i cacccmd FOMOVM

/rz atomic Lok 0/ Safew/a whith 188Ut [n Aravel fime measuiement eypr
whfm couse O ct///er(y)w of about {sm in +he £inal calcwbded ppsirg,,

o /
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WHh vefevene v PS, wite shovt Note on
PL C/A code (3-hmes) Ery gyctem configuration and frequeny wsed.
*Each Soterute transmifs 2wu C;d& : )
P tode (Precessr'on code) -thet 1s only awvasiaple o US mem}’y and /s alies
C/A wde(loavse Acquistivn wde)v & aulable 10 aw c"w’U‘va/z UALKS:
' LY Comer signal- 1535 42 Mie-odbist of both P & (/B code
LY camey §ignal - 122%-6 MHz - consist of 0nly he P-(ode
* Th€ PRN (ode (P code oY /A code) identifies #e Safeltite +o ke wseds
» hese codes ko measwie the +ime taken by Sotelite gpnak 10 ¥EACh the
TPUVEY - y )
P- Code : ¢4t is diffevent oy evewy safewite,
s awadigple on17 for us mititary 4 s aUlies -

*The P-cOde are sontgnbOHh LL & L9 ,Preq/ue/)%
(l’t IS mDYe CDW)PHCMQCL -Hon C//—} code ; S0 1S moye dj)[ﬁ(/uu— 49 acq/wafe b(cl/ ‘
')"’ Jeuevors: "ﬂnai:wbc/ M'WGW yeuevers Starts b// acgamf)y YA ol first

@ &

= and_ +#ea move onto p- oocta P
M C/A code: « |t is qwailable 1o aw owom udevs
75 7] fg] A Al s -
=9 ' W provides (ess ac,cumk& POsm‘DanLhm the P-code-
—a] |
- .
N b) | Comner fiequenty.
- JThe Sotewte tansmits the signads in 2 frequenty
2t LL comer Signal- (675 2 MHz- (0nsist of both PL (}A code-
s h ‘ v ' ’ )
: LY comer gignak - 12276 MHT - ONSISt o.f only the p-code.-
” i o1l
A sEach godewte Hransmit pseudo Yandom noise (PRN) Signal on —theése two

differont Ccoer ffeq;wos/y

« The Teqson Afor Wansmi-/fv'fi/; he Signal in 2 7[’9‘&“*9’757 1S 40 veducr +he
odmosphenc enor.

. Sinte, drffevent frequeﬂcfeé ae afeded in & dsffevent waﬁ b/c, same.
odmosphenc infer Lferance, the emor 18 calcutated Lusmq 1D f”@QLL

andcompensaded. wihin the veueves which improve the Qwoy of-
- 1he ’/"‘X .

|

AR R RN A 4y
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(
what s dilution of precesion 1 Bneﬁﬁwﬂ DOPS_

(}f -the. (17PS System- ) /(:
WAt (nPS, wnte Shovt notes pn (DOP & HDDP

- Dilution of precesion (DoF), o7, (negmetric diluh 0 prevsion ((30P)

(

15 (

& tom  wsed m gatewtt ncw/gajvoru and geonocwcA eﬂi 224 g T+ s -
@ Vol of (probabl )g@gmejmcab effet 00 2P aceuragy (

* The @guiar seperation, beetween sodeuiTes determing fhe ACCUYAG oK e
(JidRY 4he 07qukes  seper0tion beetween safeLutes, the betted ! 5 7%(, acoua (]?

o W the sateuites ase clustesed dogetfer at the Hime of Megsarenent

of fix.
/4

sphete formed from dsfferent Satewite s much close 10 as @ Single

sphere- 8o +the preds/on will be ditused - & 0P value will pe high- The

hxgher the DoP, (esser the accurady ofﬁx

' /f +he satelule ore w/defcy Sp&ééd, the sphere fo{med fmm different

sarofe aBe sepesated by good distance , Sp the diluton 0 precesion

will be Low- Tne toyoer e DOP, greater the acuurny of fix -

» MOdeIn Yo eess aufomaﬁccwg SCLELF e’ Stable Sotev e for position ﬁx/ﬂy

These are vaviows type of DOPs of 4he (PS System.They e :
v 1 ¥

()

Hovizontak DoP(HDOP) 1 1 the w0y inhe hovizontdl plane 0¥

2 D 4ix (woL, 107g)

' Position. 0P (PDOP) :

s:- | Preuse P positioning semice (PPS):

Verhcad DOP(VUDOP) : 15+he €3y DY m the vevhcal plang (Qtifude)
1S e wrozr "o 39 piv (10t Long, atitude)
IS +the eyvoy in posHiONning clue 40 UbCK enpr

Time pop( TI0P) -

Wit veppect to (rps, wite shovt notes on
Prevse Posrhoning Sewvice (PPS) k Standard, POSI‘I’IO"WW Service (sps)

o H Mas#ﬁomr)cq pd Aiming sexvice. hith hawe audhorized access aqd,

s whed by militayy

oIt modulades on both Lt and. L2 frequencies

DI \
The LI frequongy Hammted by ol sotewtes contains a ¢/ code

_Torging s signatb wrth naugational data message whith Qe avastaste

= ]

11Tt

A




e T s A N

P& C-A (ode 18 peYION @
) /f\'CQ(,/Lcm(.*«:{ is vehide 20/03 /2022

peveon wae vehide o veach +h veuevel from sodeife.

{07 civit e ; & P-code Yanging signal worth. navigational data message.
' v % U &

which ave yesewed fov 0s. mivtovy we -

*The L2 frequenty consist of only P-code ands is vesered for miitasy we-

* The posiional pccuvacy is must highed for seunty point of view.

Standatb Posiioning  Sevvice (SPS):

1418 pos%h‘onin/g and 4/1‘mm/; sevvice -pyovideds for ¢yl use

© It modwiptes on LY fyew/)q( only -

* The {wequ@’)cﬁ HansmHted by Ol Safertes contoins 0 ¢/A code vanging

Signat_wih naur,qaﬁoocw dely message whith qre owasebie for ovit use

’{%e posHional accumw IS Not h;/]loer n_compare 0f PPS-

* All +he civil wers woa/dwzsc we 5(3'8

DPS

Qwus@@ EXpltin he functioning of DuPS onds it Lmitddions - es)

Ans:

DapPs renhtonte p@é/‘ﬁorl Xi7) O{— GPS dodoc

0 D0PS 1s used 1o enhance 4he accuraty of o NOrmgL (Ps.-

- - e | e -~

» The DaPs vefrence Stotion i situateds at a-fixed (ocotion gncl from
IS posion the. (P Yecevey obtdil doti fiom cdl the satedite within

1S vasge

+ fiS e Tefrence Stations Knows heir precise geogiaphicol (ocatiom ;S0 ey

i — - -~ -

compare 1t with posion  vet/eveds from 0Ps & wmputes the corvection -

These _comechons ave, then  byogdeapt 10 4Ps wer’s 4o IMprove heir

/)OSHv‘OnaI/ acwmcy

<These Corrections are traumitted. Jn o Wy

) COmPW‘?W & _Honm#ing 0. position wnecﬁﬁ/z in s of (attude,

w%ﬂm wd attifude

© CO/Y)/)LL(W L tpmithiy o pseuds wonge conedion of ea satewre

Y
whith 15 then _appued. o wser' psecuw Yage measuement before e

/)05;4;(7/) A m{,@ﬂfﬁﬁ(/ WhIh vestuss in ﬁMMM

S| Hew it is importeat 1o we gthec means of position fxing such an "
T L owes con [Jive tecaragy of upho about 1-bm.

« On-boovd veQeyers are /)VO,qmmmﬁ’d 70 Quiv-hack pe;ps Sfations, veceye
—— =7/ CUVE

LIM/?"MW'S In vef,r/ resfrctod wwé‘err muttpath evvor n D0PS canbe ¢

the. corechyns from hem c@ GppY 7 10 their own fix
oo
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20 /03 /202 &~
' &
12(2) | what 0ve #he fub_ methods 4 W
“0 be appued 40 the position “obtained by «re e
ANs = (L) In fivst meshod, P
i Computes anel Hansmitts o pag;‘ﬁon COVYOCHON (1) HRIMA of (orHude, /
Lonﬁ#ude ol urtudl
I vequives (ess dita thon Second mesod but Hhe acway decedses a V
the distone from veference Gtaton MCeasds e~
«In Hhis method, Fepence Station ds wew 08 user showd Sewd #e same ';j
satellite, which is pracicayy not possivle because user Cant Select SaTelrre o
60 10 Sewonds metod, MG
- « The vefevence station yeueves gf,qncw AOm_au visible SareLutes onel
d measures the pseuds vumpe 11 eath of 4167
»  Sinte the,_saveltite signaw "tk informotin on prease SorRWTE
[L cation and 2hHe qr@fgrg/)w Station Knous i pregse position , the e

fange of earh sarelue s calcuiadted:

BH com/)an'/;q e mpaaured pseudo Yagge ands the frue e,

7%@, covrection  ye Obtained A0Y €ach serewte which ae +hen Mnm#f’d -

o a,q,ooed 10 pseucdo m/)ja measuyed. p 5 e

0
ANS -

®

3 Ques @@ what do gow wderstant

cOOYdinates, So it 1S im ortunt 0 KNow (Whith dpdum @ payt ey chait s r@femdfo ,

1. 4 Within e L wWond eodefic System (WS) ,theve are seeral aofwrnd N e :i'
e 7

1. - while wmm/ on charts, it Is /mpoﬁan% 10 enswe +hat whith datum

chart dodtwn ? Whith defoutt  godum 18 wed i

L,rc-

Cari 0. fix 0btaineds £¥0m (1P reeuer e plofted divecty omh anw genonaL
. A Q@odgﬁ(/ dodum s he ool wsed fo define the shape ond S/zé afozm

0QHh, G we as referente point forv 0wk 00 YU NIAfes -

Beww@ of ufferent (ol doturnt , #he same posHionk can hawe masy drfferent ‘, h

Thee e maﬂg dotums_in we Q0w the wold UKe Wovd (eodefic System,
/\IDY‘M Aamecan dafums, Furopedn doatums ete.

e WS 84,7270 0 G0 The nirs 84 s cunenty e defasst darum S
which 1S ¢ wed in aps- It 1S most w/deg wieck datund Qrowid+he wond- =

- that posticwtar chavt /s Yéfermawv

3/7’/;7fffﬁ

s e <




R
B |70 plot+ +he e fix diveGty ont0 oo Nawsonal  Chart, it 1s important 0
NS that 1he  (nPS ands e navigational chavt ave of Samé
A VA
dodum -
10 cose ,the dedums wed ave npt Same ,the wer wil) have #o apply datum
£ Sht corettion 10 minmize exors -
!
!
'
i
'
}
b
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)
)
)
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ECDIS ]
>
_ Ques@: | wWnte short notes pn ECDIS ;i
ANS- |<ECDIS s elechonic chart drsplay and. | St d il o
a% Nformation 5:,/ use ﬁr f)éwﬂ "7
— puspose N novel vessel and i wel 04 merchont shps. fﬂ
" Mis @ wgat chart <]
— '*"’/C
" The fivet pexformance Standardl wak isswes i 1995 =
- * ECDIS was Accéptea bft/ SOLAS a4 arepjacement for pap@! c/oart m 200z (:7 I
Rewgnm%y he aduontage Of ECDIS for navigation, in 2009, MO adpprid € |
wsther _amendments 4o vegutation /19 o moKe mondetoy the canvage of o
ECDS L
< The amenadments entevea. intv fofcg 0N TCU)L((U// 2011 mcwf)y ECD)/J /mr)c((dm f;
+ ECDE ic fov safe navigodion and, showid, not 40 be wed oy cowsron —
avaidance &
- Besides enhancing nawigational sofe#/g/, ECDIS ases {guyjftf&“ ' worwad wrth —
S automatc capablities such o 7cca‘€ plonnng, rouse nvof/rff)77§ cu,u‘()majfc ETA (-d 1
coladedon and ENC updoting: i
s ECDIS /S aUAO //)fer{ac&b With oﬁ;er nwaﬁof)a(, 64/44//2/)7(’/&[ Such as ©1pP< C/U:r !F""“:'
QIS/ RA’@F)R/ @'RPH etc - vmf‘«
e - Fﬁ’
Ques@: | What are -ne advontoges and isacwantoges of ECIIS over poper chart? T
V% g A ) F:!
& 71 :
L Ans:- | Advantoget : o -
| @) Al informadion s processedt  anc d/&/)/%eat " fezwﬂ‘rmﬁ —
r B i e e proless of passage plang =
©) Vanows alaymé and md;ccum/z are ﬂve:e 0 1o Cate anct /w/wy“ dangers &=
-
d) Chort Covrection has became  easiey jn ECDIs as ccmm’@f/» 70 poper charts
e We’ J"aU/gaﬂoﬂaL eywpmmf Such as AIS,ARA efc. (on be mesueu m/cjmfedg.:
aL per necess’/‘?/ e
) One. can Dbtot mMove acwote ETA e
by Al in_aww, it ehontes e Sofery of nawgetien =
Disadvartage : -
- (0) Over- Tevarce L e
b) Too much informodion may couse clutter axl con be cf/&mw?f L5
=
q o
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© Complaceny due + automatic po#199 of posrton

(@ Wan Sttty b worogg inpur may 1200 4 acudent

© Hlosm Lc& if aLoam gfarmwng oif foo fvéchﬂw nawlg(tfm owle end

. ‘uck)/@gm} -he alarm eug; WHho checkn it

%\W vesseL hawe different fz/pe of @yw/mmt Fven i escentiod foodture
™| ore Spme bt il it taKe Some “Hme. whl one qet comfgriasie-

- M ENCE fo cevtgin 1ading area whith sequie addifon paper chart
-

= (e @ | Bxproinine diffovene beetween vastev & vector charts (3hme)

_@ Ans- @ Raster chart s o divect scon COpY of v paper chart zo%ea; Vector chant
1 s @ computer genexated. chars- N
%L © 1 vauter Chavt, entive chart js Soweal in ONE (ayer whereax n vedvr C/7ar(/
=% INFOY MEHOn is gpuegl in mony La iers

: O In yuter chavts, il he //){ﬂrmﬁm Qppeane Clufered, wheveny In ;c%ﬁ;’ v Chart,
oG a#emz;; cn be auoied- -

g; dn mmr Chots, informadion can b€ added ol wheY&u[‘n ' vector g’@j/
— IfOYmOAion con be gdded ow wetl at cpn be removed -

; ©In vasfer chart, (T tion Of informadion js not ,opss/b/ea)/ve\re&ﬁﬁ Vé&vr
"; chaxts, b;/ Clicking on feature (ke Yprahowe, buy ett o e getau of
_ that feture s dispigged S
== (f) In YOK1EY chast, 200m in can Cause istortion goherens 17 vedtor maﬂ‘s/
=43 there s 10 distortion. while chwging stk ~ooming in.

i A) RNC dedor it not fvwef AOMBHC QLT giporoqs T veetor c/;ar/s vanoud
2 ge—/mgs e qlad qre provided-

2 @) Memof}/ requiremet 1S higher in cose C o vuter chavt

_f; @ /n raﬁer chavt, woridwide wueY%w Ve ctor charw
j -wige (overdge will t0Ke +ime

2 ORCWU Chaﬂ' )S_Simple, Chéaper 1o w/ Y aualobe. wheread yeey
_/ | chavs qee cowf and Hime %@d«(g

= B Ry pemanert cwonewion m yaskr char, e ot has o be vepicer,

(

LS VR

~
V

WhEEL 10 yethY Chavt, ENC qatabase 1§ poreded.
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MW@ of updatiog Eleerpoe NAUIOHIN Chavt (ENC) 7
[ Ans: _« Updetes o +he ENCe veacn P Ship ine VQVIDWS LJays , #hose are
F\_ - 0n doto- gictnbution media(dvD)

7 AS an emoil adtachment (SATCOM)

\T\ 2 As 0N infernet dovnioad.

_
* Thexe are three methods followed. on-boovd. 40 update ENCs:

— Sequential:- A it name Suggests, this method is done in gequence
L M Showd be done every weeK.
M We mis one Loeek, Hhe ECOIS will not joad the dpdate of neny week

7 Cumutpdive 210 his memod/, we clo not need 4o (o mumm a,odafﬁ

AL

=\

\

10ke oyt he previows updates il date-
| It Showd. pe done onee i 3/4 wWeek.
" = 0nling <+ 1n Hhic fw)cﬁ'm, 0w ECDIS iS connedted. online & it Keep getting
QW -the updates C@nﬁnum#.
‘ * But due -fo %b@ SQC(LYI"W 7era_4 on, 1t's npt prefevable:
, _The procedure for loadsng +he updares in ECIS:
| ) Insevt €D in OIS €D Rom pR) insert e pendnve
| (2) Seleck "CHART' — "CHART PORTFOLD'
| @) Choose (oo _anct updafe  chorts
| & Choose “From Cp ROM” or "Fom Pen Drive” From e sup menw
(5 Define e locodion of the (D ROM" ¢y "Pen give’ and. select the ‘,

- rr " y " ?sill
. -
5) Click on he "LDAD" button Your ENE ave now conpded up™ Cment pee. 4_1

= —wfl

11le, "PERMIT. TXT' oY "AVCS update

|
| ® D0 check it by gqoing in " ENC update yeport’ mene

ENC , SENC, SHondoid dicplor, {D,"S(P’J(J‘ hore

[
T - n —

J
|
i
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AIS

| Explain the workin _printiple of AIS & frequenvies wed, (7 1mn) @R)

HOoW gt 4§ ﬁa/zzsmn‘fed/ in BIS? PR Loife short note on HS (Ehme)
 The " Automatic 1dertfieation Gygem” /s q braascast framponder ystom

1 wWhich 18 {uu/f oM atic. gnd woxKg without hwnan m’rej)raigﬁvffww
_E%‘\\ TS copable of se/w(mq own Ship Informphon. such al mcmv‘v//cm’mﬂ position,
—%; cowse, speed. nd mme 10 othey ship and 1o shore
"*"w - Fach pIS sysfem LnNSISt of 0o VHF vansmites, two VHF STDMA TeeeVers,
i 0Ne VHF DSC veagued (CH70) and a Standardk ma»1é elechpnic  communcainn
._g‘r‘] [IK_which pvovides vavous input data £v0m other equipments
;_g-l,% AN interngl oy external (s yeuevey ((PS  (ILONASS etc) provides pwaxe pw‘ﬁou
ﬁ ifovmadion and. accurate Hme Sé'y/ma-
?,J;-; " AIS operaty on 4wo  degioted. YHF Arequencés o Chonnel ]
v _|__ RIS L - 161975 MHT — channel §%8 (Simplex 0¥ shp0 Ship) ]
4 - AIS 2- 162025 MHZ — channer 888 (Duplex fov Ship 4o shove) |
z - *AIS wer Sef- Orqaﬂ/z/Qq HmMe division 1nutiple a.ccess (STomA) fechnology o
;'f:’; meet /Wh broadcdit yote: Z 10"maly wWovK 1N Quitonomows and. (ontwoS mode.
;—ﬂkﬂ I smwﬂ/ one minute of time is diwided pf0 2250 SWTS - Each slot 1< of
;"E” 26-6F mulliSCOnds ande comtauns 256 bITS OF datd- Between 1He AL and Az A<
> frequenyes ) theve are 4500 +#mE Slo71s- The vote of Pansmiseion is 9600 bifs/sewnd
ﬁ;&} o H wes the h/'g/wg/ acemvate  (aPSHme S/'ﬁ:mc +0 S//nchmmz& mutiple adata
i T 08mI<8 o fmm man/(/ wey Onde 5//7[(]/3 NOV 0w boad. VHF channel:
;_egbﬂ « Ea0h ship tansafs i Teueved 70/{7,om )y SPP O AIS STO4107 in HS VHF
— TWGe: The QIea wihin the VHE T0E is Kngun as CEw pf #he Ship &
ﬁ SWp Vet in e centre of s (el -
_‘,?4 o When a/ZI/ Ship gpters mio o cel, he fyee, Slot 1S 4hen gecupre oo é}y +hat
- Ship- 7h/$ 1S eoMadic and on s dem basis + Theve 1S no master Station
""”: INVolveds The. /Wh% accuyate +me Jgnaﬁs fmm (nPS fm’w over CCWL’LA
 If the amount _of AIS dotoe begm 10 Oveslopd +he sycter, e Size of
-ﬁ‘/‘ the L is cuu‘OmaﬁCMy Weduced/ b;/ /gnom/g weaf@r Stahon that-is fay w
%’?V—h___ﬁ_ ‘ ngv‘em coverige /S by ”(me of w/uf xyﬁm dépends On @renna /)e/qht
§‘~— /f Obsﬁg{mw) UKe /a/m Qave ndg‘/‘OO h/q/\, 1 ma}/ Sl 6@-/0/%& He /and,
- K é]/p/c&u T0r9e at Sea s 20NM.




! a)/m Q€ fhe dhjective of AIS I iNhot axe

\ﬁW :
Benifis of pIs -

D, /\‘t |
| 27 /03 /20> { 70
EY 7’0]/) he wse of Al s (,0“’”07[ av0iclonce 2 SAR 0/)970,{’0/7 z 5

SO e puipose & bonft of £ (3 hre) oy ZZ

The adde advantpges OF PIS Quer ARPA 0¥t callasin “

/9/8 IS an Qutomated  qutonomowd ¢ SYStom for e exchange of navgatimmal
|
mazon  petween qutas equppect ships and. shove STaH0M USING st ct

messages o YOI Ng At M& Sk
IEX_MANNE VI chamel 161- 975 MHz(878) 1 162025 MHz/5:3
0 \4{"‘_ 4

D pomavy gim of A s
* 10 enhance Sa oty of life at sea

TO en/m/;ca Sefely & effivony of nawigation
vOtect e mamme envIYONment.

MQBXY se of Ais are - -

- Used a8 virtuar Al o Koown gy

seudp AIS 40 veprosent navgativnar &

MOSK( buvy etc-) where +here g N0_physical meak - 11 1S aiso wses. ohen) dichrpre
vescel hos no Als-

« USed ar mds t0 Nawr

* AIS 1S an id +p novgadion & i wed wwedy, it ) p o M preventing or

avodg o colbision ov ngay miss:

" AIS helps 10 improve gituationol qwareness fov 102 nawi (dm by pyomd/%z c"—"”
POSHE joentficotion of vessols: i

* AIS provided f0st, autometic ande accuradt information Yegad H&"Jy

9 MSK of ~
oS on b;/ ccuaa(zmx; CrA and Tcp/? whith cafz be Con?paaf’ai with ARPA  ea gl

Herrot—a o0 w;/uwrw}f AR

IS Teduted he wolk 0ad) assogaed o rerbal YePOVhg System

seguired by #he VTS i

« AIS can be interfaced with VDR, RADAR and. FCDIS \f-.:j

-+ RIS COn pick up tavgets veqavdimg héauy weather, poer visiblty, »am et - >
I o v v V4 v %4

* AlS an J/’(/W,O mr/geﬂ be;q(mct smau m;gef; and. bends ge)
* AIS can e mgmued on | j/»[mpmgg/[;a%@ beacons for pisihve /% =

’ Psecwto AS COn bE UBed 10 generate vIUAL plS g maicate dagger- It s auo :
wed +o gmemfe Mﬁd‘ i (ae of SAR 0perEtivN. ,
« OIS also conpbutes 4o MATTNE SeCunty qs authonties can MONAY e mpvement of ecsay, S‘;b

?7\‘:/)
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What are the precoutons o be faKen when w9 RIS fov cowrsion auordane  and w}g;ﬂ

&u&@

f"

Ans -

e

What ave #he Goutadions of pis in safe nauganon dug 70 Whcth AJS

Cannot be wsedr fov cowsion quoidane 08 o Sole At~ owisign gid 7

AIS camot be wed a5 a sole amh-colision ad - I+ s Wed in conjucton Cith

ONCY antri- colnision wald  Such ax RADAR, ARPA &C:

H 1S a valuasie noujgationak gidk but S acaty dpends on opevatos

fed dofa, and agwaafw mput devices:

Few major Unvtationd in_we of AJS 1 cosion auoidane are:

) Smait CIOfte, fishng vesies , wasships ond Some VTS Stanons may not be

ﬁ#ect with Al

b) Some. Ship mcu/ howe hev AIS Switthéd off  wndey eItV oy cumtanced UKe

" /0/6’00/ pmne aveas.

(C) Ugey jnput UKE /f)eacmv/q,gpeed/ ROT efc m%y have Some ey, nvsg/%y DY

T

not updlated.

(&) DR posron being Hoasmitied b;/ other vessel m case of remporay or

Complete fouwfé of - /€(:/TO/UOJQOSFI‘/DVL 74)(//7/7 System

(¢ 9/£ Wil cwmmamuﬁ taumit "NOT AVAILABLE" dota value in case of

01sor fajwe

q")//)corre(fp/ cabbyated censors will couwe w01y INformanon to ée Fraumitied

Whith dongerduly confuie e vecevny vessel

Precoutions whie wing AlS in WSO awoidanice:

» Do not 769/ dn AlS o4 hé sole ITfOYmMOodion Sy Ltem.

1% i i
o It IS 0n Addrtion SOUVCE of infpymation wiich showd not wplace other aat

cOlsion qids -

+ Be aware that Some m(% o not have AIS Liited or f)ﬂﬂ/ﬂt swriched pff

Describe the conterds o i0d7Cate the bvpads:ost m,wyopfgy oeoch message Hpe for o dass A A,

LSt the indformanin -fansmmtod & 01 A device k ot whot interval

Dot trorsmitted by AIS fous in %wa Categores:
S U v

@) Stotic date

MAAAAEE LIRS RN I RN TSR RN NN

WIMD numper

|

|
|
|

l

2.Nome & (Ol S/ "

yLength & L beam
4’@’/)@ vf Ship
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