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:GPS (Global Positioning System)
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1-Space segment 24 satelite turning on 6 .
orbit around the world.

2-Controling segment 5 control center exict
around the world wich monitoring sats-
monitoring-master control- upload
segment.

3-User segment
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:Sourses of errors in GPS
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Satelite geometry-1

Multipath effect-2

Selective availability for terrorist-3

Atmosphere effect-4

:Satelite orbits-5
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Satellite Clock Error
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:DGPS (differential global positioning system)
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:ECHO SOUNDER
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‘Errors of echo sounder
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:Navtex
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J, NAVTEX MESSAGE TEMPLATE .},
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:Auto Pilot
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:How auto pilot system works

1.Control Unit

2.Heading Sensor (e.g. Gyro compass)

3.Rudder Feedback unit with transmission link
4.Junction Unit (computer unit or steering computer)

5.Steering System

@ &S Sewd 4y ol CU 1S a5k, |, Control unit 5,1y 1, (Course) L 590 oly eSS sl il
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SHIP AUTOPILOT OPERATION - STEP BY STEP

STEP BY STEP - AUTOPILOT OPERATION

[ 1 POWER ON 2 CHECK MODE 3 SET HEADING 4 ENGAGE AUTOPILOT 5 CHECK FOLLOW UP

AUTOPILOT SYSTEM OVERVIEW

MOTARY [ STEERNG JUNCTION BOX ( COMPUTER )
nsom
l * Switch ON the POWER * Ensure the mode is in « Set the required heading * Press the "AUTO" button * Check the Follow Up
FouLOw P REPEATER on the Control Unit. STBY (Standby). using the heading knob. or "ENGAGE™. Unit for set heading and
« Check the display and no « Rudder angle should be + Example: 180.0° « The system will take control actusl heading (HOG),
alarm. centered. and steer to set heading = Rudder angle will be shown.
Powen supmY

7 CHANGE HEADING 8 TEMPORARY OVERRIDE 9 RETURN TO AUTO 10 POWER OFF

'r

ALARM PANEL @

« Moaitor the heading, rudder - Change the heading and + Use the tifler or manual < Enaire the Tasding 1§  Pitas "B TBY" it it
angle and alarms. the autopilot will automatically steering to override. cormect. switch OFF the power.
o turn the vessel. .
L f::“” L C - Jihvied Autopilot will go to STBY « Press "AUTO" to re-engage « Follow proper shutdown
MAIN COMPONENTS P * Check the rudder movement. . the autopiot procedure.

o, CompoNENT FuNCTION —— J

1 HEADWO SENSOR Detects the she's headng. CONTROL UNIT ( COMPUTER) JUNCTION BOX FOLLOW UP / REPEATER UNIT
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AUTOPILOT MODES. IMPORTANT NOTES. COMMON ALARMS B
STBY : Standby Mode (Autopiot OFF) S e ALARM POSSIBLE CAUSE SAFETY REMINDER
XTE ALARM Large hesding

AUTO  : Automatic Mode (Autopiot ON) * Check alams befors engaging the sutoplol T FIRdr ‘ AUTOPILOT 15 AN AXD TO NAVIGATION

NAV  : Track / Route Following Mode (if &ttod) 200001 oty co SMCPRE o cesxfoWd e X chisiog clockng. SENSOR ERROR Haading / Feudaes sansat probiesn & NOT A SUBSTITUTE FOR A UMAN OFFICER,

WORK  : Non Following Mode P e COMMUNICATION ERROR Dots communication tadkure. | YOU ARE ALWAYS RESPONSIBLE FOR THE SAFE

* Follow the manufacturer's manual and company procedures. POWER FAR. ot sl P | MAVIGATION OF THE SHP.

:Setting of Control unit
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Slsie Lise ol 5 eslizel b a5 Ta T o gyl b )8 a8 4y )Lkl sl Loy ,» feedback unit

AUTOPILOT - NON FOLLOW UP MODE

1. AUTOPILOT CONTROL UNIT (DISPLAY)

YOKOGAWA &

4, HOW TO SELECT NON FOLLOW UP MODE

1. Press MODE key on the control unit. BANA &
2, Rotate the knob to select “NFU",

3. Press SET to confirm.

4. "NON FOLLOW UP” will be shown on the display.

5. The rudder can now be controlled manually.

IMPORTANT NOTES

(Manual Steering by Buttons / Joystick)

In Non Follow Up mode, the autopilot

will not control the rudder automatically.

The rudder is controlled manually
‘ by buttons or joystick.

[ DISPLAY INDICATION

MODE: NFU (Non Follow Up)
RUDDER: Shows actual rudder angle

A) BY BUTTONS (PORT / STBD)

NEUTRAL

Cadld prnn yasS 5D (oL Gy

2. NON FOLLOW UP (NFU) MODE 3. MANUAL CONTROL OPTIONS

B) BY JOYSTICK

E

NEUTRAL ‘

RUDDER RESPONSE (EXAMPLE)

+ In NFU mode, the autopilot will not keep the course.
« Course keeping must be done manually.
+ Use small rudder commands for smooth steering.

+ Always return the rudder 1o NEUTRAL when not turning.

PORT ..

* N
N\
Rudder to Port A !

(Left Tum) | |

__p ST

.

Rudder to Starboard
(Right Turn)

NEUTRAL

SAFETY REMINDER

NFU MODE IS FOR MANUAL STEERING ONLY,
USE WITH CAUTION IN RESTRICTED WATERS,
TRAFFIC AREAS AND DURING DOCKING.

BE READY TO TAKE FULL CONTROL.
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:AlS (Automatic Identification System)

390 ol o S SleMbl I g pw S (SOLAS ,chapter 5) oYow fomilysS oo (idw sb p

S b adls g (b (2 jslale rem 4 Bl (Jolo sl 5 S35 o (S bl (5l ) eolitl

4 LL SleMbl pl el S5 @ p5Y adl S e |y GleMbl ol SATELITE L VHF 5,4 O 504k 51 Wlgiee
28 ezl MalS” ] &y lian o 395 053 D)l (e © 50

5l Al Ole B9d o i d)lg &5 SleMb

g dlols VY S jesul MY S (g9 Sy daws Ve (ETA) datie d sy loj & S duafio A S
CALLSIGN, IMO NO, asle ), ledbl Y (RANGE & BRG) b 4 cas 1S5 (slo (255 Caous
MMSI NO

AIS (Automatic Identification System)
395 (alulids dilobu

;or? Up:" - l';: 5 Own Ship Information
¢ (Relative Motion) &
Y MMSI : 123456789

RNG 12 NM !
: 2 /  CARGO M coG 045.0°
TANKER CPA12NM SOG 12.4kn
A CPA: 2.45NM TCPA: 08 min
N I TCPA: 18 min / HDG  :043.0°
LAT : 25° 15.678' N

P LON : 055° 18.910' E

PASSENGER Target List (6)

1.9 o ‘ CPA: 1.08 NM
) 0 TCPA: 12 min

> aT ‘/’ MMSI BRG  RNG (NM)
N 7 CPA: 0.85 NM i g 111000111 015° 245

TCPA: 05 min
25 i 222000222 045° 1.32

! / 7/
! SAILING / 333000333 112°  1.08
CPA: 0.60 NM £ A
TCPA: 03 min 7 444000444 200°  0.85
555000555 245°  0.60

666000666 310° 3.21

List Filter

6290 b San ol ] 6393yl oledbl Slan! G
oyl Cunndge iusles 52 slayglis Gholas ey Camgo Oledbl Gioles shad a3 Blbl (slajglids Cad
2 Ules 9 TCPA g CPA SleMbl L Slaise g 0)90 () Caoaw 9 O

——;
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TS
D9 Sy 59, 4 AIS 1L 1468 5,5 o5 (Navigation status) s o pgb cdls oo

oo (g g Jubl e dB Conl Sao (> g 0l d)lg adud Gygo 4 by odld pl 5 ST slexel AIS cleMbl 4

&1y GPS, GYRO ;1 555 i)l sl (6155 S8 (5o olSs> Lo g RADAR, ECDIS s, Jlusil 5 AIS
S0 03lizl HEADING g b uniyo

Al azsls oy ol (69, 1y AlS SleMbl Kl o )5 Canl Juaiio Siig xSl aiss by ,oly 4 a8 Sl

Sy ply 5 sl iS4 gt AlS olKis by e
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:ECDIS (Electronic Chart Display & Information System)

2 Bl (oo g 1Bl (o0 0ab 4 (62,810 Sl lojle b Billae (6 gl CleMb] s polsl oS Sgneld S
GPS, s jl (00l S blug plo 4 olSiwd oyl 39 edlatwl i8S (ol > cdels Nautical chart LS
395 ol (69 (Subl,S ygo 4 Lo ol SleMbl § fuate ...  AUTO PILOT, AIS, GYRO COMP,

B joumiw 5 Jlwy plo 5l edlatwl b &S ol ( Sig xSl aiids oKiwd opl &S S lge (S job 40 amd 0 ioled
93 olSwd ol el obdle 5 () Ol plojle K8 @ b amd o isles (S8LS Sygo 1) (6 9b cleMb)
e o g o ol )50 50 Jlaidl 4 S0 b Al £y

ECDIS (Electronic Chart Display and Information System)

gy s SleMbl g ioles ailebu
9 9 oM

[ccurson iz guw)
ol g Cans s lniin

[ s eatny |

Sl (5 b SN

5 &) oI Sk oljl b @lke I, (Paper Nautical Chart) el ¢la asi :Raster Chart.1
CuisS g 598 sl yiSul dluwg 4, (Approved by IHO & IMO) 3,5k > Sl plajlo omizren g bl
2505 3939 lesS 3 il cdls pl 45 a5 k5905 ECAIS ol5ws 381 p 5 3,15 g 03,8 Sl , YL

A5 anlgs 03> 5118 i e (LSl sl s pga s 03,5 oo ) 48 ol ctlae g Llie laz] byl 5
:Advantage

ol bl oy (4 p ) )18 (sl

ol A2 Al So )l S g B laa b 385 oS-
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ol ol by Slo 59, 4

Sy Sl cuesd-

:Disadvantage

25 Sbul (g Olgines Al iled g9 )0

s sl gl Jlaia (ol U5 & 3B s pafitns jobo 4

S )'\ L')‘}:.to.; 4.3]91 sl o3l 9 SleMb| (data base) Sy S5 QD)S a8l 09 9 6092 Dgxe Oi S
Dy o) (b9

Sy SleMbl 0,85 (gl (ool abasls & jLi-

RASTER CHART

- [ <
- ) Al
INT 1750
Chart Number — | Scale 1:25 000
adis WGS 84 IR 42115

Scale /

ol

Datum | . Compass Rose

Py Leisly J

Latitude —____|

el e |.— Depth (Soundings)

(g rflae) Gas

Legend / Symbols —
[+——— Buoys & Marks

blls y otk
$9b e g byl
Longitude
il Job
Notice" to Mariners || [oePTHs mmeTRES
< HEIGHTS In METRES Source: MO / IRAN NHO
&3l gleasdlbl ks POSIIONS e i WGS 84 g 3 S A . . Surveyed: 2018 ++—— Source Information
mslﬂ, o it 1:25.000 Published: 2021 2o SleMb!
For Tde information. e O
wo NP 412
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@ pasuie bli lp Sledbl ol 4Y S el g Raster cls ais o,8 Jisws L :Vector Chart.2
SIS aily o bod a5 g9 ol yd il o IHO,IMO L sollas 1505 (sl a5 aiile ad] .l oal cund
A Lg)l,g d)’.ﬁb » |) LQ.J:))A‘ Cﬁ‘ &S .\uf odalie 1) C)i LY Jo%),o SleMb| < <ul§ OBJECT ;i; $9) OJ)S

Ao Lt ) g ) (loy e g iz ol £58 lad 4 48 SIS g S (g9 ST Mo

:Advantage

2,5 (Hide) 1) ad g oslal 1y a5 5,90 cleMbl gt o ycaml ¢l 4Y g0 4 i leMbl-
2,5 oudas CUSTOMIZA ygo 4 e |y aids ioled g5 9 ySuinloim

Dyl (6oL oleiS )5 Cubld g 3)li8s Lo HLid ] jd an )b S () adiai-

Amd o )5 ]y asds by cwde plo g Object 5,90 5 (oob; leMbl
2,8 gy SIS g jlads SUjlas (gl Cusdye (sl e —

D0 5l (5508 aladl—

:Disadvantage

Gl 5 ol RAStEr ass | pawss § (SuSO G ygo 4

255 18 1) paass gl higel 1l ) s 0l sl

oL e Raster 5l 5 1,5l

s (g0 paod 3 5 3] )3 bl alS’ 4y ol

VECTOR CHART (Electronic Chart)
(S9,551) (5,105 (5,10 3 Al

[
| =
|| &
Q
L ©

-
o

[ 1soWRG.4s
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:VDR (VOYAGE DATA RECORDER)

olpws > 3lo alSsd 1l 3000GT (YL (g3l 5 (6 8lue sl (258 (90)5h )0 Sl lojlos (ylsd Bl 2

035 |y 398 Sl piuw oyl A5 (o VDR () 4y a8 0l aily (6 gb ledlbl 5 @By adS cus (ol Lolon
2 Yoane N5 g0 0,55 VDR ;3 a8 SleMbl 598 o 03l ] 51wt 351 5 b ciolas plSin 53 9 8 o

5l 0l oyl &S Wed 0 OVER WRITE cels 24

1.Position, data, time, (GPS)

2.Heading(Gyro comp)

3. Radar & AIS

4.Echo sounder

5.Mic in bridge & wings

6.VHF Radio communication

7.Speed log

8.Rudder situation

9.Eng/propeller RPM

10.Anemometer & weather vane

oy 3 eepd god o8l b oS colo 4y 00,8 0,80 Suwd (59 g |y SleMbl pl oS conl (36 5l loj yo
3iile caslio Cuand S )3 (JguS ) 00d 35 b ad)S 3l (2884 oy Ao oS 0,35 Lo ] eailsiees oS
a sl @dlge 13 93985 (0 003D 35 ol > 598 SleMbl aS o aus HRU & joxe Monkey Island

sl S ol bl cawlVDR lea a5 1) SVDR ojle ols 3 5101 o Ol (g9 9 00 b 8395 &0
D)5 b SleMb] plad 0,55 4 5l a5 Ko g8

VDR

Voyage Data Recorder
e (Sl 0315 SIS dasd

VDR 1o s oud ciand (sla aols

| b | @ [
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:Magnetism of the Earth

Sy sine 5 Canl asblie Cuols (gl 0,8l ;3,15 339 (o) 055 1 (00l) Lsmabolie dlge a5 ol )
(o S 35 e gruaboline (o Sy 4y o dy oo B 4y ] s 92 087 03 ol g0 ]y S5 sl
D9 o 03l )15 2013 Jlo 3 o] Cumdge g umbline clls I wSe asbl > (Magnetic Pole) .54

[ POSITION OF MAGNETIC POLES (2013) |

MAGNETIC NORTH POLE
(2013)
86.5°N, 161°W

180°

________________________

* Magnetic poles are not fixed;
they move over time.

« Positions change due to
secular variation.

« Data source: NOAA / USGS
— World Magnetic Model 2013

[ ——————

POLE LATITUDE LONGITUDE
Magnetic North Pole (2013) 86.5° N 161°W
Magnetic South Pole (2013) 64.3° S 136.6° E

MAGNETIC SOUTH POLE
(2013)
64.3°S, 136.6°E

e ———————

- .

The magnetic poles are the
points on the Earth’s surface
where the magnetic field is
vertically downward (north pole)
or vertically upward (south pole).

i v S i i o e s s 7
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(5525 b &2 b S gl (lan yoase) (005 mebliio ko :Magnetic Equator

Ol
Jlod s : i o P . N . N
bt u”‘wf’fbu“” ::: 2 ..\A)‘.A).Q.w ol Jiw » LY )9.‘0.’[0.&7
gyl _ L € ] %
sy, ot e old gl i NS 0 0 L’ l Di l ‘ LQ .
e b 4y g 0ad g5 (N) ueblite . .. .- )
.J;,;Le;,\,(zs)u—,b\.a.Ju * )-")J' p ‘\)‘9) u.:.O) J Lﬁ'
Jld bl tpeay J51s ,0 e . .
k3 45 9 00 g5 (S) (gmabliie 9 unubt::p ul..\.fub Jo9]a.> LSZ” w‘ )mo
Dy b g oo 3y (N) (mcblise o2
byt g5 Yoo sl s oS siun (gjlge w2 b (e (8]
o3 3 gmablize TR o e 5P Oles e

T 50 JB1 3 e ee

A3 oo LSS e 0)S julipw (0,8

Cilia $Ua by 53 DIP s )i jlade

Dip aygly ks cnl g9y dai o )5 oS

Olnndgi y i DIP jlade wtlilyis uose
(mablide lase ar 29l DIP 4yl o 33 (omb &) +90° (A N) Jlod s

o i 5 55 39 ek 3 (pn03 IS +60° sp0> AN u.,o).e b_’> Ly‘ LY) w] ).Q..o l.’ )J‘)J

Sedlyi> 5,8 LDIP Cuz g jlade o (S8) 0° (%) Iyl

s A A M «lyl L Magnetic Equator

(Yya) -90° (4°9) Oyt ki

Vowg):—cadle | ombas: +owdle

:Variation

Variation ;yej jl dais o 5 1) wablize sla Hlodl has g ((oldlas) b slo )bl cans o (s aglj &
Jlod o qubolize (glos o , 0z ply oo b quboline 5 s Jlod sl B &5 b ] 510068 o
o) (smboline (695 bglad L 1) 595 usblite (slod dad 4 jie dslive &S johailon dasied ol lo & 1) (i
@ urbline Jlod b g (i Jlod b (g (g0 05 1 aball o 3 oS gl Ayl 4 gy )le oS5 g o2
AgS e Variation L GMsl bl e 549

ol oy b hre OMB 3,5 15 ] Lo oy o5y g ol

:Magnetic Course

Magnetic COUrSe b 5 publiso ol, (A2 Jsb jsoxo 5 (ubliso ol ha) (guebliso Jlod o argl 4
Al o jship’s head 1, uwbliae oly ccwl 45,5 360 U oo o argly ol o5l) g5 0

:True Course

(True | > o) 285 Jobo psmmo b Jgbo s 5 (i ol chus) (> Jlod (2 yyoao 439l
Al 0 45,0 360 U o o o o5l &5 4065 0 Course)

ool sa 03> 5, 8True course s Magnetic course s ) (gl (6 pguas du dxio )

July 30, 2026



(\) True Course) iad> o, F\Augnenc Course) blie of, (2)

T.N T.N
i . iy . A
S Jls i Jld MN
True True poabliie Jlod
North North Magnetic
e VAR North
ki 4l TiE
sha> ol
True Course
M.C
bl o,
Magnetic Course
e e / g" M.N M—a—gnef—ic_ North 4_,...\-1_.: Jlezy i
¢ v ! : , !
H T.N : True North  &i> Ju2) E E M.C : Magnetic Course ( blin of,) ;
E T.C : True Course « _id> sl E i MCA : Mogne:: C..:.r,e Angle E
! TCA : True Course Angle i ! bl 4515) !
| e " H i VAR : Variation  ( ,4m)ly) i
i Aad> 4syl) S H
R e ’_ j _____________ /: S g eblie ol 4 id> o)y Jous ! E(+): 8205 i
't W) £ oriassle) H
M.C = T.C — VAR (E+,W —) s o A ;

T.C = M.C + VAR (E+,W —)

S gn et Glaj 5 O i L (VAR) il 0 4350

:Magnetic Material

D95 o 415 00 |y nbolite Caols ()05 5 0585 Wl &5 ol LG plucl &

| :Repulsion

Ag5 .~ Repulsion
<+—>

:Attractive

BN u.’lhi e 48 ulLAj
0 IR bl ()
A8

ol S A e wle 1) 00, 0w K005 o 4 |y Lyial 93 b b lise e 93,0 1) plical il g3 o5y

:Ship’s Magnetism
9 &y oS don )0 &S 29 oo odlatwl (Cawl uwdoline &S (6318)  cwnblize oo ouiS > Milie oS jslaslen
o San s byl diawd

:Permanent magnetis-A
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@ g amd 4l 393 gy byl 4 ol cpl lotes e ol &lab 5l dw g 39 W aublize lige ool 4 o8 ,a
a5 HARD IRON &ljls g4 cpl a0 950 (051> (sl yinl 3905 15 )] (owablize el I (chab jlade JS Hob
Do (0

:Induced Magnetism-B

Cowd 11y 295 puabolito b g (alyinl Caols 5 e e ol bl axy 5395 Wl ublite lage (0 43 o5 2
a5 b (235 3 SlE 5 ol 9 o 485 SOFT IRON ilé g5 ol & usS (oo il sloyinl ,my
S o o o o ) Col e, aldl i (058 )3 45 s (COURSE)

:Deviation

&S A o g5 mablize lie (Hard iron , Soft iron) s cale o 4, I8 4 slge Lilie a5 jghailan
lod dad Jlod y SHST 4 3)15 (0 136 (lod b gin g Sl (59 Calod 2 9 S sl B (55,
S5 s LDV 0os o aS Deviation wblise jldl el g oo cdad [l Chas b usbolize Jlod 4
&S e puis LAt [ oldlis o ,e o COUrse [ogs

RELATION BETWEEN TRUE NORTH, MAGNETIC NORTH & COMPASS NORTH

TRUE NORTH
(TN) MAGNETIC NORTH
* (MN) COMPASS NORTH
A ) o s

KEY POINTS
VAR (E) « In this example:
- : :
Magnetic North is to the EAST
of True North.

Compass North is to the EAST
TN : True North of Magnetic North.

MN : Magnetic North
« Angles are measured

CN : Compass North clockwise.

« VAR (E) = Variation East
DEV (E) = Deviation East

Magnetic North is
EAST of True North.

Compass North is
EAST of Magnetic North.

Example:
VAR (E) = 5°
DEV (E) = 3°

Total angle between TN and CN
= 5°+ 3° = 8° East
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:Deviation a5 b og,

b g9y Sl 35U &S)les b Byl ;3 COMTECLONS, cu dluwg 4 (g /00 o 51 o Olgies IS 5o 4
360 g 4 ) 258 S b b 40,8 Bl lsias 45 |y o oiile 3L 5,5 o5 |, DEV lsie (5 Lo

b olyon Joao 151 )3 & i s ylaga Spge0 4y g 03,8 ol 423 12 gl ] DOV g 08 10 a0

290 o «iS Deviation Card o 4 45 545 o Caw)d (53905

:Decrease The Compass Deviation (Type Of Correctors)

:Permanent Magnetism Correctors-

o oz g led cdad ;5 3wl 1oy SO BB aul 9 Job 4 oLy ol (¢ dhe (ool
S oby opl e Cusls Cille cua 3 a5 390 0 4liS IS Fore,Aft,Athwart ship,Vertical

el fgo DOV (13,5 o5 13 a0 )3 AiSee Joe

:Soft Iron Sphere-

ol ol Cuols g BMS oS Wgd o atiliS LIS s ye Syge 4 Ygene SOt IrON s 10,5 cas &
S o i o ol Cille Cusls 1S COUNSE/unns jusi b g 03,8 Jos (23S oL

:Flinder Bar-

Flinder x4 o 4tslis 8 s dad 1S )5 g FOre, Aft cas 3 a5 aiwns Soft Iron us ) ols abe
Ao 5 1y mwbline (lie (63905 b Bar
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:COMPASS

:Magnetic Compass.A

5 abliio Jlod 5358 (oo )8 (e (boliso 039 1 €0 oSl puebolito (gl e, publise sloi b
Sola il Sllug 5 pol ol 45 3515 )43 male o bales b (¢ 4lS 05950l amd oo i |y olod cdab ol
S 355 (o Jlael publize (slad b (59, 1 Lo 93 Mae 1l (oo S g Jlaio O j Vgans ol ol Ao

9y 2 by oo il b sla 55l Sl glp cunl S5 p3Y ien 5l U Deviationg Variation

(035,145

permanent magnetism jl .bliae glos cdad sllos zals gly 084S L3 (isy )0 oS jslailen
o5 0 odlazul flinder bar 4 soft iron sphere 4 correctors

s b 19,0 lo > S1.0,l5 592 lom Gl ] )3 & 5 (alas 9 30 135k Ll lod b &5l S5y p3Y
busg)og o 5l ol & g0 b aiy, ol (190 1) sl o g 05 &8 (JSU1 g 5o Ol 5 3 05) o guasie lo
s o 00 (s Ol g 1) gy e (S

5l Sl ole puS Coley LU b cdad jl odlatwl plSa jo &S° SIS

93 2k i oWy wiesr (sl Jos B (o) i (392 Wl 1 3,8 Jols el lamp test .1
(ol cdg 24 (550 (6,505 9 (255 B (o 128k Lo G2 £95

Lo b a1 o 150l g Ol 3529 pie 1 lisebl 5 los b (gl S .2

S5 duwlxe COMPAsS error LS, sl (watch) b oas j» 53 .4

Lo obad S5 55 3ol VT ol pizman 5 abliie , Sg S| Cols b Jlug 3539 pis 5 ylsabsl .5
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:Gyro Compass.B
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13,15 (b lUto (5lod a8 s Comud Cup 3o 93 9 pal> (glod dad-

D0 0,8 Lo (gl
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Sl

~

(9.213) 925 - GYROCOMPASS

(True North) is dds> cga ool Glis e alSiws

o (Gyro Compass Card) wgSuwg 25 <&,
cams e G |y g 45 zr0e axieo
© (Outer Gimbal) g, 4il>
RECIPORPUN T S TR | PO IR CK SN L %
e (Inner Gimbal) 1515 ail>
LS e 0ol |, (s39as axmio ;3 S, ISl
o (Gyro Unit) 9Swg ;3 a>ly
e 455 Cul 1) 293 Cr 45 VL Ce iy L (O552) L55ss
e (Protective Cover) ldlxe ilgs
S il 405 5 JLE 5 35 sl 53 95wl

e (Control Unit) ], US a=>
A e ploul | Sloeoead 5 Sladils (50 adas

(Repeaten oms s oot

Wlege cull Olez ples 50 VU Sl e b9 25 55595 SIS, pRenns B2k 5l 9525 S
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s e LS | RAS R cm 95 S el
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®© SAS Il sl el = 22 oalazul Glejy
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C. Omny maloliie Gline 5236 o ol

AL

ey 05Y Ik 5 S 4 B 3gd g, SES S5, 5 S il 925 >
gl gl (maloliie (slaiodad U 5,e sk 40 il (Deviation) 5,05 slalas =

9 e asll g 035 Cas ST, 35 Cat s a5 42 9503 1Bt pdad iygeo 55 @

:Gyro Error
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:Gyro Repeters
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:How To Run Gyro Compass
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:LRIT (Long Range Identification and Traching)

uW‘?‘S u“l*“‘ » LS «? JL*’)‘ |) ‘5"“"5 SleMbl r°)‘$"°L° d’)l’ )" S u‘-“'-{ AWE S d)ﬁi"’) 9 JL‘“L'“ ot
A3l o IMO s o 5 SOLAS

Sl g e Sllas )0 S 4 358 2y Cov
Jusyl, S cogn .3 DATATIME .2 cusdge .1 :Jad 51 WS 0 Jloyl 1y SleMb! LRIT-

33,50 plol cels 6y Sl

GT L )b sl uiS, oby s)lis Syois sl oly (60 )8luse slo S 1 ) ghanne (g1 S5 —
5 30005V,

:AIS o LRIT Cglis—
23231y Zlsel SIAIS Jg &S oo 03kl ¢l 2,lsnlo zlgel 5 LRIT .1
A0 N/M 3905 3 0ligS 3,3 AlS Lol 3,15 Sk 5, LRIT .2

Cnd 9908 (g iawd 33 AlS Lol ,Cuwld Sdgd (o yiwd ;3 LRIT .3
23lai 1 g pSgla 5l AlIS Lol abl o (ww! Jlws 51 LRIT .4

L R I I SATELLITE LRIT Data Contains:

+ Ship's Identity
Long-Range Identification and Tracking + IMO Number

o e « Call Sign
o AlS 331399 §3452) 9 (bl dilobus % « s
« Position (Latitude/Longitude)

What is LRIT? + Date and Time (UTC)

LRIT is a global system for the identification
and tracking of ships at long range.

It enhances the safety and security of > / \ \
navigation and supports SAR operations. s \
- s )
s Position Report
-
7z (Every 6 Hours)

s LRIT DATA CENTER

P « Ship Identity (National / Regional)
+ Position (Lat/Long)
—F + Date & Time (UTC) s ﬂ
e T s

LRIT Shipborne
Equipment
(Transmitter)

LAND EARTH STATION

AUTHORIZED LRIT DATA USERS

E?@\ﬁ

MARITIME SEARCH AND SECURITY [
AUTHORITIES RESCUE (SAR) AGENCIES ——

n:
i sea
LRIT report is automatically sent at least every 6 hours via satellite.

LEGAL BASIS

Regulation V/19-1.2 of SOLAS Chapter V
and IMO Resolution MSC.263(84)
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:SPEED LOG
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SPEED LOG

A spead log s a device used on ships to measure the speed
o the thy

WY

SPEED LOG

— AY w]
123 .
e
10235
oam oL s sorucamons

S :ANEMOMETER

O 1023.5 & e
TP 123.4 wm
TIME 10:23:45

il — Goy 585 3l g g ety (6355 0315] (gl sl (5] Aliung
g oo cuns S MAST

0 Ao db Ceyus Iy louid 1S s b aS Sl o B s ld Jls b 4w 4lyl :Cup Anemometer.A

.39,:,

g sy S glael il g Jlo)l b uiSie )5 S yme askad 90 tUItra Sonic Anemometer.B

g adss Sllas 4 SaS.2 S gilelis 5 55k jeile 3.1 : Anemometer ;l odliw! 3 ,lg0-
ol S lles 4 S8 A ATt a3 L > 5l eslatl K Logasie <55k

e (o Al ANEMOMELEr Lawgs s (s s s Y gomo 14555

ANEMOMETER

Instrument for Measuring Wind Speed

An anemometer is a device used to Typical Use on Ship
measure the speed of the wind.

+ Disply of wind spesd on
It s widely used on ships, offshore the bridge
a

meteorological stations.

TYPES OF ANEMOMETER

CUP ANEMOMETER PROPELLER ANEMOMETER

HOW IT WORKS (CUP TYPE)

a0
me - G‘E ,’

MAIN COMPONENTS (CUP TYPE)
DISPLAY UNIT (EXAMPLE) WIND SPEED REFERENCE (BEAUFORT SCALE)
© Cups - Catch the wind and rotate.
Beavfort Wind Spoed
Numper ~ Description (ms)
o Calm 0-02
2 Light Breeze 16-33
4 Modorate Breeze 55-79
6 Strong Breeze 108-138
8 & 172-207
10 Storm 245-284
12 Hurrcane 327 and above
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:RADAR (Radio Detection And Ranging)
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o bl g Jloyl |y Zlgal 5 XS o ,lS id o g 4 g D94 (o0 cans JS (59, S (transducer) il .1
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WWigd (0 03 yiules
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Soy b o) Jisles g receiver by sad el 18, o JiSew Lo (processor) S .5
SSles

dold

:RADAR ¢lsil-

(Sl g yole gl camlio g Yl @55 9GHZ 3505 iS5 : X-BAND RADAR .1
do g bl o siag 3,8kee yiaily 3, 3GHZ 15 5 : S-BAND RADAR .2

: RADAR 0 < louiii—

Sl Coslus @05 GAIN .1

<aslyy zlsel NOISE Gis (ol : SEA CLUTTER(STC) .2

el s NOISE Gis (o, : RAIN CLUTTER(FTC) .3

sl Sip o2 b o (655 031 (1, : ELECTRONIC BRG LINE .4
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ol dold 6,5 o510l ¢lys : VARIABLE RANGE MARKER(VRM) .5

: RADAR bl -

sl 228 158 alais : BLIND SECTOR .2

syl el Gisles eely GAIN, SEA CLUTTER, RAIN CLUTTER ulio a5 pac : FALES ECHO .4
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3380 &S o €8> 3 39 cuas ol gyl 40 5 sl oligS oyl g 20U gS i1 .5

394 o Jaie ARPA 5 GPS, AIS, GYRO, ECDIS, « sl iS5

MARINE RADAR

Navigation and Collision Avoidance

Marine radar uses radio waves to detect
objects, ships, land, and weather conditions
around the vessel, day or night and in

all visibility conditions.

T
RADAR ANTENNA ‘
(Scanner) |

KEY FUNCTIONS

+ Detects other vessels, land,
buoys, and obstacles

+ Measures range and bearing
of targets

* Helps in collision avoidance

+ Works in all weather and
visibility conditions

+ Supports safe navigation

Collision
Avoidance

L Navigation @

HOW RADAR WORKS

© The antenna rotates and emits RADAR ANTENNA
radio waves.

© When the waves hit an object, < > RADIO
they are reflected back. WAVES

© The reflected waves are received
by the antenna.

d b
1 ~ ~
S ~a
Sos
> =3 TARGET
N S
RETURN S ~. =
- i |

g
RADAR DISPLAY

© The radar calculates the range
and displays the target on the
screen.

©

INFORMATION DISPLAYED
+ Own ship position (center)

« Detected targets

+ Range rings (distance)

+ Bearing scale (degrees)

+ Heading line

+ VRM (Variable Range Marker)

+ EBL (Electronic Bearing Line) -

TYPICAL SETTINGS

Range 0.25-96 NM

Tune Auto / Manual
Gain Adjust echo level
Sea Clutter Reduce sea returns
Rain Clutter Reduce rain retumns
VRM Measure distance

EBL Measure bearing

APPLICATIONS

Weather
Monitoring

Coastal
Navigation

Target o
Tracking

Buoy
Identification

g-g
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