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Om denna arbetsbhok

Denna arbetshok har tagit sin utgangspunkt i riktlinjer fran Namnden for batlivsutbildning och &r
framtagen genom en fri bearbetning av boken Radar For Mariners av David Burch och har
baserats pa programvaran Radar Trainer fran David Burch’s foretag www.starpath.com.

Det svenska teamet bakom denna bok har bestatt av féljande personer.
e Kjell Johansson, Civil och militér radarinstruktor / Nautisk Kompetens AB
e Bjorn Nilsson, BN Marin Elektronik AB / Nautisk Kompetens AB / www.bnmarin.com
e Hans Erlandsson, International Edutainment Group , www.inted.com/radar/

Copyright & patent...

Innehallet i denna manual har tagits fram i samrad med framforallt forfattaren David Burch som
skrivit Radar for Mariners, McGraw Hill forlag. Det ar fran denna bok som vi med forfattarens
tillstand atergett de flesta illustrationer. Den person och/eller organisation eller foretag som
overvager att géra detsamma — dvs anvanda illustrationer och/eller text - avrades bestamt fran
detta.

For Starpaths produkter / David Burch galler foljande:
© 2001, 2002 The Starpath Corporation. Starpath software is covered by International patents and
patents pending.

Starpath software, documentation and other intellectual property rights are subject to world-wide
copyright belonging to The Starpath Corporation. The illustration & content in this workbook is
used with permission fran the author.

In no event shall The Starpath Corporation be liable to anyone for special, collateral, incidental
or consequential damages in connection with or arising out of the purchase and use of these
materials. Moreover, The Starpath Corporation shall not be liable for any claim whatsoever against
the use of these materials by any third party.

Starpath has a policy of actively encouraging the legal use of its intellectual property rights by
other hardware and software manufacturers. Requests for permission to use any of rights belonging
to The Starpath Corporation should be addressed to david.burchestarpath.com

For denna manual géller féljande:

© 2005 Inted / hans.erlandssoneinted.com. All kopiering av innehdllet &r otilldten s& &ven
kopiering av upplagget i denna manual. Tips om otillaten kopiering beldnas riktligt och brottet i
sig kommer att resultera i en rattslig process. Har du problem med att fdérsta detta bdr du
konsultera en jurist.

For det svenska programtillagget Dalar6:
Dalaro © Sjofartsverket Tillstdnd nr 05-01208 / Waterway just south of Stockholm, Sweden Used
with permission.

Mer information...

| den man det uppkommer tillagg till denna arbetsbok eller om du vill fraga nagonting: ta en titt pa
www.bnmarin.com/radar/radar.htm
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Las detta forst!

Rekommenderade forkunskapskrav

For att du med god behallning ska kunna ta till dig innehallet i denna arbetshok férutsatts du
inneha kompetens motsvarande kustskepparexamen och omfattande praktisk erfarenhet av bétliv.

Om du ska taradarintyg — kompetenskrav & examina

For att fa avlagga examen for radarintyg kravs det att du & minst 15 ar, minst har ett kustskeppar-
intyg (eller motsvarande) samt att du har praktisk erfarenhet av att fora fartyg.

Examinatorer for radarintyg utses av Namnden for batlivsutbildning (NFB)
Examinationen sker enligt de kunskapskriterier som definerats av NFB och innefattar
savil teoretiska som praktiska moment.

0 Det teoretiska momentet innefattar ett skriftligt test

o0 Det praktiska momentet innefattar en muntlig examination — egentligen en

fardighetskontroll - ute till sjoss.

Maldokumentet i sin helhet aterfinns pa NFB:s hemsida www.nfb.a.se
Efter godkénd examination - utfardar examinat6ren ”Radarintyg for fritidsbat”.

Denna arbetsbok kan ses som ett stdd i undervisningen for examination for radarintyg och ett
komplement till de redan existerande laromedlen for detta intyg.

Arbetsbokens grund och uppdelning

For att du ska fa s3 mycket nytta som majligt av denna arbetsbok, bor du kanna till att den har tagit
sin utgangspunkt i foljande:

Boken Radar for Mariners (David Burch, varldsauktoritet inom radarutbildning)
Produkterna RadarTrainer2 och RadarTrainer3 (David Burch)

NFB:s maldokument

Samrad med svenska radarutbildare

Relevant svensk litteratur inom omradet

Testkorning av materialet pa frivilliga testare som har nautisk kompetens, dock ej
radarintyg. Varmt tack Niklas Lundgren, Dalaré mfl som hjélpt till!

Resultatet ar ett antal dvningar inom ett antal avsnitt som vi valt att kalla féljande:

Radarn, fartyget och omgivningen

Lar kédnna Radar Trainer 3 & 2 — ett antal orienteringsévningar som syftar till att du ska
lara kénna sjalva radarsimulatorerna och hur man hanterar dem

Grundlaggande radaranvandning — ett antal évningar dar du far lara kdnna och tillampa
EBL, VRM, SRM, DRM, CPA, TCPA mfl begrepp

Tillampade navigationsévningar — ett antal vningar dar du ger dig ut med sjokort och
radar

Planering och tillampning av vagval & Sjokortspreparering — ett antal dvningar dér du
Ovriga 6vningar

Utover detta har vi lagt langst bak i boken lagt till nagra appendix med sjovéagsregler mm
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Om fordelarna med simulationsbaserad traning

Simulation har i manga ar anvants inom saval flyg- som sjofart. Fordelarna med att Gva i simulerad
miljo ar manga:

Du jobbar i helt riskfri och séker miljo.
Du tar dvningarna i din egen takt & repeterar dem hur manga ganger du vill
Du kan ndrsomhest pausa sjalva 6vningarna / simulationen och
o Kontrollera uppkommet lage fran olika perspektiv
o Gatillbaka till arbetshoken eller lasa mer i relevanta avsnitt i Radar for Mariners
Du far en god tillganglighet och darmed béttre regelbundenhet i din radartraning. Du startar
upp din dator och &r igang precis nar det passar dig — oavsett vader och vind mm.
Du frestar inte pa miljon
Du kan ta om en viss dvning hur manga ganger som helst

Sammantaget leder detta till en battre ekonomi, da ju sjélva “radarpraktiken” i princip kan goras
hur lang som helst utan nagon rorlig kostnad. Oandligt mycket mangtraning till en mycket lag
kostnad alltsa!

Om nackdelarna med simulationsbaserad traning

Sjalvfallet ar det sa att simulationsbaserad radartraning ligger langt ifran verkligheten” och Radar
Trainer ar langt ifran en verklighetsupplevelse. Sen kan det forstas upplevas som lite trakigt att inte
jobba i riktig miljo.

Men principiellt s& &r navigationsutmaningarna lika — oavsett om de sker i verkligheten eller i
simulerad miljo - och att 16sa dem i lugn och ro, gang pa gang tills det verkligen sitter, starker din
kompetens och rutin vilket kommer dig till godo i situationer da du verkligen behover det. Till en
vettig kostnad.

Arbetsbok for radarutbildning 7 © David Burch, Starpath & Hans Erlandsson
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Radarn, fartyget & omgivningen

Vad ar en radar och vilka delar bestar den av?

Sjalva ordet Radar kommer for engelskan och &r en forkortning for RAdio Detection And Ranging
och ar en teknik som strikt forenklat baseras pa att hogfrekventa radiovagor via en roterande
antenn:

e sands ut via radarenheten och radarantennen

e studsar tillbaka till radarantennen sa snart de hittar nagot att studsa pa, tex ett fartyg

o tolkas i tid och omvandlas till en radarbild
Pa detta satt anvands radartekniken for att avbilda foremal i omgivningen och faststélla riktning
och avstand till densamma — men som vi ska se med en hel del begréansingar.

Tekniskt sett bestar radarn av féljande komponenter:

e Antenn, 6ppen eller sluten/kapslad (radom)
e Radarenhet med radarskarm (bildskarm/PPI, Plan Position Indicator)
e Kraftforsorjning

Numera kan radarn fas att kommunicera med annan marin elektronik ombord (tex att radarbilden
laggs "over” sjalva sjokortet, sk radar overlay). Dessa mojligheter — och alla varianter som finns pa
detta — berdrs ej i denna arbetsbok.

=» Lar dig mer: Radar for Mariners sidan sid 2-12 & 31-43

Hur fungerar en radar & varfor ska jag k&nna till det?
Om du ska lara dig anvanda radarn pa basta

mojliga satt — for mesta méjliga sjosakerhet - =95
ar det viktigt att du ar medveten om dess |
begré'?insningar"ogh pé viI_ket satt den avbildar /_ | |
verkligheten. FOr i vissa situationer och under = S L

vissa omstandigheter kan radarbilden skilja sig PR — e s
rejalt fran hur det ser ut pa riktigt. o o o

Radarantennen ombord ar vanligtvis monterad pa en hogt belagen punkt pa fartyget. Den sveper av
omradet runtikring baten, med en viss svephastighet dvs antennen roterar ett visst antal varv per
minut. Sjalva svepet sker med en viss sdndningsstyrka och antennen har en viss
mottagningskénslighet. Hela proceduren ar utsatt for en mangd storningskallor & andra
radartekniska fenomen.

Radiopulserna sands ut och tas emot fran & till antennen samtidigt som antennen roterar. Sa snart
radiopulserna stoter pa ett oregelbundet objekt studsar de tillbaka mot antennen. Radarenheten
haller reda pa nar impulserna skickas ivag, och jamfor dessa med de impulser som studsar tillbaka
och visar sedan — efter en mangd beréakningar — tolkningen av signalerna i form av en radarbild pa
en bildskarm. De pulser som fangats upp — radarekon - kan besta av vagor, regn, bojar, prickar,
andra fartyg och landmassor mm mm.

De radiopulser som sands ut fran antennen gar ut som en smal “strale” som snurrar runt en axel —
och det hela skulle kunna liknas med en roterande ficklampa. Stralen har en saval vertikal som

Arbetsbok for radarutbildning 8 © David Burch, Starpath & Hans Erlandsson
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horisontell lobvinkel (dvs en specifik bredd och hojd uttryckt i grader). Storleken pa dessa vinklar
varierar beroende pa hur kraftfull radarn ér.

| den Gvre delen av illustrationen nedan nedanvisas stralens fysiska uppbyggnad fran antennen och
utat:, med en horisontell lobvinkel (1 grad pa riktigt kraftfylla radarantenner — mellan 2-6 pa
mindre smabatsradar) och en vertikal lobvinkel (25-30 grader).

Vertical Beam Width
(25" to 307)

Horizontal Beam Width
(1"to6")

Pulse Repetition Interval
at 1,500 Hz = 6671s = 100 miles -

Not to scale

Wavelength 3.2 cm/(Freq = 9,345 MHz)

]

-<—— Pulse Length —>
~ 98 yd (0.3 us)

Radarn i illustrationen skickar ut 1500 pulser per sekund, och da reflekteras varje puls tillbaka (da
det traffar nagot som reflekterar) innan nastféljande puls skickas ivag. Radarvagorna fardas med
ljusets hastighet (300000 km/sekund), i likhet med all elektromagnetisk stralning. Ju tatare pulser
(hogre frekvens) och kortare vaglangd — desto battre avstandsbedémning erhalls.

Radarantennen roterar ett varv pa ca 1-3 Side Lobes “._ ‘

sekunder, vilket du kan se pa sjélva . : 1 N

radarskarmen. Ju snabbare rotation, desto ’;f_j,,_f—--"r"' i, ~
5 3 Amni L R ' Main Beam

samre avstandsbedémning. Zllil) : i

En radarantenn har sk sidlober. Radarstralen
ar inte perfekt fokuserad utan ”lacker” lite pa
sidorna. I denna foérenklade skiss, kan du
betrakta de streckade halvcirklarna som
radarstralens olika rackvidder.

=» Lar dig mer: Radar for Mariners sidan sid 2-12 & 31-43
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Vad "ser” man med en radar och hur langt/kort nar den?

Vad som visas pa din radarskarm beror pa
hur du stéllt in den. Det finns en méangd
variationsmojligheter, tex for att justera
langdskalor, hur kénslig radarn skall vara osv.

Vidare kan du valja att visa radarbilden i
lite olika lagen:

e Head Up, dvs att radarbilden visar det g
som ar framfor oss i kurslinjens ; !
forlangning

e North Up, dvs att det som visas pa radarbilen alltid &r riktat mot norr, oavsett vilken kurs
Vi styr

e Course Up, som ar en kombination av bada ovanstaende lagen.

Notera, att din radar ar ”blind” i sitt naromrade (15-40 meter) och att darmed placeringen av
sjalva antennen inte &r sa sjalvklar. Ju hogre upp radarantennen sitter, desto storre blir bortfallet i
naromradet. Vidare kan "blindheten” forvarras av grov sjo och dalig vaderlek som regn, sné och
hard vind.

Notera ocksa, att radarvagor reflekteras olika bra. | vissa fall har de svart att "studsa” tillbaka
—och ge ett radareko pa skarmen - pa flacka objekt, runda skar osv. Det kan faktiskt ga sa illa att
ingenting visas pa radarskarmen.

I illustrationen uppe till hoger visas ett ideallage, hur en viss situation aterspeglas pa en
radarskarm. En sa pass bra matchning mellan verklighet och radaratergivning ar dock valdigt
séllsynt.

=» Lar dig mer: Radar for Mariners sidan 13-30

En standardradar och dess installningsmojligheter

Standardknappar

Pa en radar hittar du vanligtvis en mangd olika instéllnings-
mojligheter. Sjalvfallet varierar dessa, men de flesta har
foljande reglage:

¢ Bildkontrollerande instéliningar

o0 Brilliance — skarmens ljusstyrka

o Brilliance Rings Brilliance — ljusstyrkan pa
de fasta avstandsringarna

0 Contrast — skarmens kontrastverkan

0 Tuning — dldre ben&mning: avstdmning,
numera for det mesta automatiserad

o Gain - for olika grad av ekoforstarkning, se exempel 3 sidor langre fram

o Sjoklutter /SCL — for att dampa storningar av vagor

Arbetsbok for radarutbildning 10 © David Burch, Starpath & Hans Erlandsson
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0 Regnklutter / RCL — for att ddmpa
storningar av regn

e Matningsinstéllningar

o0 Plots, Wakes och Echo Trails

0 EBL /ERBL - Electronic Bearing
marker, en slags elektronisk linjal fér
béring
Pulsléangd
0 VRM - for att variera den variabla
avstandsringen fran radarns mittpunkt
Range — avstand uttryckt i sjomil fran
radarns mittpunkt till dess yttre grans
RR/ Ring Range - vilket avstand det ska
vara mellan avstandsringarna
e Andra installningsmdjligheter

0 STB - standby, beredskapslage
o0 Echo Stretch
o0 Interference rejection
0 Zoom and Offset
o Guard rings
o]
o]

@]

@]

@]

Alarms
Watch mode

=> Lar dig mer: Radar for Mariners sidan 13-30

IMO-symboler

Ibland — inte alltid — anvands de internationella
symbolerna for respektive funktionalitet pa en radar.
Dessa aterfinns ibland pa sjalva radarn, och i dess
instruktionsbok. De ser ut som illustrationen till

International Symbols for Radar Controls

®
G

©

radar aerial
off radar on stand-by rotating
ship's heading
north-u head-up marker range
presentation | presentation | alignment selector

@
&)

short
pulse

long
pulse

)
)

tuning

gain

&
@

b
&

anti-clutter
rain
minimum

anti-clutter
rain
maximum

anti-clutter
sea
minimum

anti-clutter

O

)

3

Ko
@ 2

=

3

 scale display range rings variable
illumination brilliance brilliance range
marker

@
©
®

bearing
marker

transmitted
power
monitor

transmit
receive
monitor

hoger.

=» Lar dig mer: Radar for Mariners sidan 19

Forvrangningar - exempel pa justering av
GAIN pa en radar

Nedan, en bild som illustrerar ett antal lika
instélIningar av Gain och utfallet av detta. Gain

b I

3t s Ll

‘Way too low

anvands for forstarkning av ekon och justeras
I6pande under resans gang.

=» Lar dig mer: Radar for Mariners sidan 18
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PRAKTIK 1: Lar kdnna Radar Trainer 3 & 2

Orienteringsovning 1. Lar kdnna RT3

Syftet med denna 6vning
Denna dvning syftar till att du ska bekanta dig med Radar Trainer 3.

Forberedelser
Du ska ha installerat Radar Trainer 3 och gérna ha orienterat dig i litteraturen.

Ovningens genomférande
1. Starta Radar Trainer 3. Programfonstret ser ut pa ungefar foljande sétt:

|| Starpath Radar Trainer - RICH PASSAGE TUTORIAL, chart width 5,41 nmi =& x|
File View Radar Simulator Help

Heads Up £+ Maneuver
" CPA info
Marth Up
——
% Pt [l o e]*
EEL Fielative
Range SetVessels |

E::tg: A Time Factor [+1 =] =
Repeot | INEEREREREN | Pause | |
«| eﬂ I»| | [ SelectactiveScenaio————————
Load Seenario Disoussion | 4‘5 8 ﬁ-_l*'1 £l 4*5 it
=
v IHichPassage = (default) ﬂ

2. D& Radar Trainer startas laddas automatiskt sjokortet ”Rich Passage” in och ditt fartyg
fardas med 5 knop / 344 grader. Besvara nedanstaende fragor

] Vad gor du med dessa knappar? Proval

1| o |EEl o | oo |

Skt | ke |G ke | Skt Vad visar de svarta rutorna med text?
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SN
<l | 1|
v

Vad har panoreringsknapparna for
funktion?

Time Factor |[=«1

Fepeat |_ Pauze |

-

— Select Active Scenario
Load Scenario |

Dizcuzsion

IHiu:h Fazzage * [default]

-

Vad kan du goéra med dessa knappar?

Head: Up |
Course Up |
Morth Up |

Range

&
2]

EBL[2 vew]2

RR | {* Maneuver

K E

SHL| " Jump

ElE
EEL Relative |

B
ﬂlﬂ?

" CPA info

To

g

Identify I

Set Vessels |

Det dr lite tidigt att 1&ra kdnna just
knapparna i denna del (med tanke pa att
det ar mycket av det du ska lara dig
langre fram). Men prova att klicka pa
dem en efter en och i alla fall se vad som
hander — och i sa fall fundera pa vad.

Arbetsbok for radarutbildning
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CHARTS

Vad kan du goéra med dessa knappar?

Vad rader det for samband mellan den
bla ringen och det bl strecket kring
ditt fartyg pa sjokortet och sjalva
radarbilden?

Vad &r det for violett ”spar” som syns pa
radarn?

Vad ser du for samband mellan det
”spar” som syns pa radarn och det
spar” som syns i sjokortet?

Arbetsbok for radarutbildning
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Om du nu gar tillbaka till sjalva sjokortet, radarbilden och ditt fartyg &r det dags att du jamfor vad
som hander runtikring dig och hur detta aterspeglas i sjokortet (din "GPS-plotter”) och sjalva
radarn.

e Kilicka pa [Load Scenario] for att starta om Rich Narrows igen.

e Kilicka pa Range [A] tills Range &r 1,5 och klicka sedan pa [Identify] Du kan konstatera att
det finns 2 fartyg i narheten.

e Orientera dig noga genom att jamfora sjokortets utseende, det radareko som visas pa
radarskarmen och vidare andra objekt ute i omgivningen.

|| Starpath Radar Trainer - RICH PASSAGE TUTORIAL, chart width 5,41 nmi == x|

File ‘iew Radar Simulator Help

Heads Up I
Course Up I
North Up I

E

RR = Maneuver
" CPA info
SHL T Jump To

B|LC
Flot | olelrF
EBL Relative

|dentify I
Hange Set Vessels |

E::tg: A Time Factor |x1 j =]
—I Ropeat | IEETOXEN ~ Pais ] o SO e | o
<|| =ﬂ |>| i~ Select Active Scenario—————————————————
Load Scenario | Discussion | ﬁl&-ﬂﬁl
vl IHich Pazsage * [default] j
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Orienteringsovning 2: Lar kdnna RT2

Syftet med denna 6vning

Denna 6vning syftar till att du ska bekanta dig med Radar Trainer 2 — en dldre version av Radar
Trainer, men som innehaller en méangd anvandbara évningar.

Forberedelser

For att genomfora denna dvning ska du ha installerat Radar Trainer 2 — detta gors automatiskt om
du installerat Radar Trainer 3.

Ovningens genomférande

1. Starta Radar Trainer 2a. Programfonstret ser ut pa ungefar foljande sétt:
LI

File Simulator Radar Targets Seas Help

(@ Maneuver

12:06:00 % 30 O CPA info
C' Jump to
Hogas Identify
D
EljEa _Te view |
Time Factor
Plot Freq m
Traffic
6L | vaw [ [
C| *=

@ Keys Mode
() Cursor Mode

Andra ”Time Factor” till ”x1”
3. Besvara nedanstaende fragor:

N

Vad betyder "sparen” pa radarbilden?
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121224 %1

ﬂl Bearings |

EBL | YEM

|| =
2]

(® Keyz Mode
() Curgor Mode

Det ar lite tidigt att lara kdnna just knapparna i
denna del (med tanke pa att det &r mycket av det
du ska lara dig langre fram). Men prova att
klicka pa dem en efter en och i alla fall se vad
som héander — och i sa fall fundera pa vad.

® Maneuver
() CPA info
! Jump to

Identify
lale]c
DJE

True Yiew |

Time Factor
™ ]
Trafhc
I Demo targets j

T utar | Help |

FPauze | Hepeatl

Aven har ar det lite tidigt att lara kanna just
knapparna i denna del.

Arbetsbok for radarutbildning
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Maneuver For att ange ny kurs och fart for respektive

M fartyg, véljer du menykommandot Simulator,
aneuver your vessel A 0 - . . N

S— : Maneuver. Da visas dialogrutan till vanster.
ype: Medium

Undersok denna och kommenteral

Frezent Change Speed to
zpeed

9.0
Present Turn to Courze |
COUrse

Turn Left by | Turn Right by
. 7|89 .
4|56
1|23
Do it 1] .

Arbetsbok for radarutbildning 18 © David Burch, Starpath & Hans Erlandsson



www.starpath.com - www.bnmarin.com/radar/radar.htm

PRAKTIK 2: Grundlaggande radaranvandning

Ovning 1: Kurs och avstandsbeddmning med EBL & VRM

Forberedelser
=» Lar dig mer: Radar for Mariners sidan 44-57

Bakgrund

| de internationella sjovagsreglerna aterfinner du de skyldigheter som vilar pa dig som beféalhavare
ombord. Det faller sig ganska naturligt, att gott och regelbaserat sjdmansskap, bestar av en
kombination av att hanterar sjalva radarn riktigt bra och att kanna till hur reglerna ar skrivna och
skall tolkas.

En repetition:

Regel 5 lyder sa har:

Every vessel shall at all times maintain a proper look-out by sight and hearing as well as by all available means
appropriate in the prevailing circumstances and conditions so as to make a full appraisal of the situation and of the
risk of collision.

Regel 7 lyder sa har:

(a) Every vessel shall use all available means appropriate to the prevailing circumstances and conditions to determine
if risk of collision exists. If there is any doubt such risk shall be deemed to exist.

(b) Proper use shall be made of radar equipment if fitted and operational, including long-range scanning to obtain
early warning of risk of collision and radar plotting or equivalent systematic observation of detected objects.

Regel 19 lyder sa har:

(a) This Rule applies to vessels not in sight of one another when navigating in or near an area of restricted visibility.
(b) Every vessel shall proceed at a safe speed adapted to the prevailing circumstances and conditions of restricted
visibility. A power-driven vessel shall have her engines ready for immediate maneuver.

(c) Every vessel shall have due regard to the prevailing circumstances and conditions of restricted visibility when
complying with the Rules of Section | of this Part.

(d) A vessel which detects by radar alone the presence of another vessel shall determine if a close-quarters situation is
developing and/or risk of collision exists. If so, she shall take avoiding action in ample time, provided that when such
action consists of an alteration of course, so far as possible the following shall be avoided:

(e) Except where it has been determined that a risk of collision does not exist, every vessel which hears apparently
forward of her beam the fog signal of another vessel, or which cannot avoid a close-quarters situation with another
vessel forward of her beam, shall reduce her speed to the minimum at which she can be kept on her course. She shall if
necessary take all her way off and in any event navigate with extreme caution until danger of collision is over.

Sa snart vi upptéacker ett mal pa radarn markerar vi det och foljer det darefter noggrant. Det
enklaste tillvagagangssattet for att gora detta ar att anvanda EBL (ta ut baringen mot malet) och
VRM (att ta ut avstandet till malet). Om avstandet minskar med tiden, kommer malet narmre — och
om det foljer den sk EBL-linjen ar det pa vag emot oss. Efter en tid kan vi rakna fram hur nara
fartyget kommer att passera (CPA, gas igenom langre fram) givet att dmsesidig kurs och fart ar
konstant. Intressant dr ocksa att ta reda pa nar detta

kommer att ske — vidare ocksa stimma av den

uppkomna situationen med de internationella 270R
sjovagsreglerna, och utifran dessa fatta ratt beslut om

vilka mandvrar som ska vidtas (givet att vi maste). Att .(
bli skyldig att halla kurs och fart & som bekant

vasentligt mera kravande an att vara skyldig att gira.

Relativa baringar anvands mycket inom

radaranvandning. I illustrationen till hoger visas en boj

pa baring 045 R och prick med ljus pa 225 R. De flesta

OOOR

090 R
180 R
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radarenheter markerar en relativ baring med just bokstaven "R i motsats till sann eller magnetisk
varing, vilket kréver att en speciell riktningssensor matar radarn med dessa data

EBL ar ett elektroniskt hjalpmedel pa radarn med vars KRGS |

hjalp vi kan ta ut den relativa baringen mot ett objekt. 7% Ji V)
VRM utgdrs av en ring vars storlek kan varieras. Genom : [
att kombinera EBL och VRM kan vi snabbt fixera 7 AP .
utgangspositionen for det som just dykt upp pa radarn. I dvais e

. | .

Vissa radarenheter har maojlighet att lagga ut tva EBL:er
och VRM:er. ?
Vissa radarenheter har nagot som kallas ”cursor mode” o
och da markerar man bara objektet pd skarmen s visas Q% gt

s 0 . 0 EBL303R ] Cu .
relatlv parmg c_;ch qutand direkt pa densamma (se o il -
illustrationen till hdger). [ B217R |

Malet med denna 6vning

Malet med denna 6vning &r att du ska lara dig hantera EBL och VRM for att snabbt kunna
analysera baring och avstand till nyupptéackta radarekon pa din radarskarm.

Genomfor dvningen

For denna 6vning, ska du starta RT2 och 6ppna demo 17. Har visas 3 fartyg som narmar sig.
Anvand din EBL - electronic bearing line — i radarprogrammet for att harleda dessa 3 fartygs
relativa kurser och VRM for att harleda avstand avstand

Starta RT2a

Ladda in ”17. Use of the EBL” genom att valja Targets, Demonstration targets...

Stall ner tidsfaktorn till 10

Du kor nu pa kurs 000 i farten 17 knop. Oppna "True View” och ta en titt pa alla fartygs

respektive positioner. FOr att identifiera och visualisera hur fartygen &r positionerade i

forhallande till varandra, kan du ocksa klicka pa knappen [ldentify].

Pausa 0vningen

6. Aktivera EBL-knappen och klicka pa rotationspilarna. Nu borjar den elektroniska
baringslinjalen rora pa sig. Aktivera d&ven VRM-knappen sa du kan variera den variabla
avstandsringen med avstandsknapparna.

7. Stéll nu in EBL:en med béring pa de 3 fartygen och mét avstandet till dem med hjalp av

VRM och besvara sedan nedanstaende fragor.

el N =

o

Vilken baring och avstand var det till de tre fartygen?

Baring Avstand

OO w

Arbetsbok for radarutbildning 20 © David Burch, Starpath & Hans Erlandsson



www.starpath.com - www.bnmarin.com/radar/radar.htm

TN

R 1.

R 15 Plot
RRO.5 05:00

0.62 — Plot
||||1H|||||1

Att mata avstand pa en radarskarm kan goras med i princip vad som helst. | 6vre delen av
illustrationen (A och B) prickas avstandet som plottats under 5 minuter av pa en pappersbit (i detta
fall ett kuvert). Darefter 14ggs ena markeringen i skarmens mitt och darefter anvands VRM:en for
att mata avstandet. | den nedre delen av illustrationen (C) anvénds en sk "flytande VRM”, vilken
har forflyttats till ena &nden av radarsparet. | (D) mats avstandet med en sk "portable range scale”,
en skraddarsydd linjal som &r synkad med avstandsringarna pa skarmen.
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Ovning 2: Positionsbestamning och -bekréaftelse med hjalp av
pejling med EBL & VRM

Bakgrund

Om du befinner dig pa en viss position, har en bra i' Y Q
radarbild och har rétt sjokort till hands kan du l&tt ‘ 34T > \«(
faststélla vilken position du har (eller bekrafta /
dubbelkolla vad som anges pa GPS:en). Detta gors R ] =l
genom att med hjalp av EBL och VRM faststélla baring oy
och avstand till en viss punkt. Med hjalp av en passare \
anvander du sedan vérdena fran EBL och VRM i b
sjokortet och kan pa sa vis fa fram din ungefarliga S i
position. g
| illustrationen visas en situation, dar saval sjokort som
radarbild visar en liten 6. Genom att anvanda EBL och T
VRM kan vi sla fast att avstandet ar 0.40 nm i riktning
334 grader. Vi styr med Head Up och haller en kurs pa 50
grader, sa ar baringen 284 grader. Om vi nu anvander en
passare stalld pa 0.40 nm och ritar ett streck i sjokortet
och darefter applicerar 334 grader i sjokortet, kan vi pa
detta satt sla fast var exakta position i sjokortet.

Cos50T
567

Ma&l med denna 6vning R
Malet med denna 6vning &r att du genom att anvanda S L
EBL & VRM och ett sjokort ska kunna faststélla din

position / bekrafta uppgiven position fran din GPS / Sjokortsplotter.

Forberedelser

=>» Lar dig mer: Radar for Mariners sidan
44-57

Ovningens genomférande

1. Ta fram papperskortet 6161 och en
passare

2. Starta Radar Trainer 3 och ladda in
sjokortet 6ver Dalard. Sétt fart till O.

3. Anvénd EBL & VRM for att
faststalla baring och avstand till Ny-
grynnan (nordost om din position).

4. Strecka av det erhallna avstandet
med en passare och rita in baringen
fran Ny-grynnan till din position.
Avlas nu din position (Lat och Long)
ur positionen pa sjokortet

5. Besvara nedanstaende fragor:
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Vilken position har du pa sjokortet?

Denna position stdammer antagligen inte exakt. Kan du komma pa nagra anledningar till

varfor sa ej ar fallet?

1
Ny- Er'n.nrmn 7

s

Dalaru Sk& s'
{cﬁmg}

~ s,

Arbetsbok for radarutbildning
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Ovning 3: Anvanda EBL och VRM for att halla konstant
avstand till land (rak kurs / vid gir runt udde)

Bakgrund

Ibland kan det vara viktigt att halla konstant avstand
fran land, tex om man maste passera mitt i en smal /
trang passage. EBL och VRM kan i dessa lagen
anvandas pa ett ypperligt satt for att assistera
befélhavaren ombord med detta.

I illustrationen till hdger visas en sjokortsvy (6vre)
och motsvarande radarvy (undre) éver en
navigationsovning dar du haller ett konstant avstand
pa 0.13 NM pa den hogra sidan om kanalen som ar
0.3 NM bred. Du stéller in VRM pa 0.13 och satter
kurs och fart sa, att VRM:en precis stryker
kustlinjen. I detta exempel har de fasta avstands-
ringarna (RR, Range rings) stangts av, for att

Oka precisionen/minska storande bildelement.

Da och da, expanderas vidden pa
avsokningsomradet, for att kontrollera att var
kurslinje (samma som EBL i detta fall) ligger
parallellt med kustlinjen

Chart view

\
= e ket

LT 003

=Z>»

Radar view

Head-up
R15
RRO.5

P& samma satt kan EBL och VRM anvandas vid en gir kring en udde. Vissa foredrar att stalla EBL
pa 90 grader babord for att tydligare markera VRM-cirkelns vanstraste punkt.

Head-up _— J—\ Radar view
\

RR 0.125

*"\

/

VRM
0.15

/

Z»

Chart view
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Forberedelser

=» Lar dig mer: Radar for Mariners sidan 58
- 66

Malet med denna 6vning

Du ska tillampa och kunna halla konstant kurs
till land pa rak kurs och vid gir genom att ta
hjalp av EBL och VRM

Ovningens genomférande

1. Starta Radar Trainer 3.

2. Ladda in sjokortet Dalaro Prototyp

3. Du ska nu passera sa att du har
Ragholmen pa 0.10 NM

4. Styr 10 grader babord och anslut
farleden som gar férbi Ragholmen.
Stall ner Range till 0,25 och VRM pa
0,04 NM.

5. Passera Ragholmen péa 0,04 NM

Ovningen du just genomfort ar ett exempel pé sk “radar piloting”, dvs en anvandning av
radarn da vi primart behover radarns hjalp for att att folja en viss rutt. Det blir alltsa en
évning i att inte veta exakt var vi ar utan snarare att for vissa oss att vi inte ar pa fel stalle

Utifran vad du nu kanner till om radarns begransningar, kan du tanka dig nagra eventuella
nackdelar med denna teknik?
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Ovning 4: Radarekons rorelse 6ver skarmen - introduktion till
SRM och DRM

Bakgrundsbeskrivning SRM och DRM

De beslut du fattar som befalhavare ombord /\\ | /\\

baserar sig pa de andra fartygens sanna kurs
och fart. For att gora detta, borjar man med att - _ 1
faststélla dess relativa kurs och fart ver p A W N g B
radarskarmen. Detta blir betydligt enklare, om N B
din radar &r utrustad med mojligheten att lagga |
en “elektronisk svans” efter ekona. Da vi gar

pa stabil kurs, gar svansarna rakt "uppat” i
radarbilden. Ett avvikande eko — dar langden

eller vinkeln skiljer sig fran de dvriga —

indikerar att detta ar ett objekt som rér pa sig!

1215 1220

Illustrationen visar tva olika radarbilder med 5 minuters tidsskillnad. Din fart & = 0 kn. Klockan
12.15 startar vi plottern pa radarn for att kunna félja fartyget A:s framfart mot boj B. Till hoger i
bild visas aktuell radarbild 5 minuter senare, klockan 12.20

Den relativa farten (Speed of relative motion SRM) star for hur snabbt ett objekt forflyttar sig Gver
radarskdrmen och maéts i knop. Definitionsmassigt &r SRM den stracka objektet forflyttar sig over
skarmen delat med den tid det tar att forflytta sig denna strécka.

Ett enkelt satt att rakna fram SRM ér att gora pa foljande satt:

1. Sasnart ett objekt dyker upp pa skarmen markerar du radarekot pa radarskarmen samt
aktuell tid.

2. Eteren tid — da objektet forflyttat sig — markerar du den nya positionen och ny aktuell tid
(observera att du inte far byta skala pa sjélva radarn under denna tid)

3. Mat distansen uttryckt i NM mellan de tvd markeringarna, antingen genom att bara
anvanda distansringarna, eller anvand en passare eller nagot annat och ta VRM:en till hjalp

4. Rakna ut tiden uttryckt i decimala timmar och minuter

5. Rékna fram SRM genom att dela strdckan med tiden

Det finns flera alternativa satt att rakna fram SRM pa:
SRM = strackan / tiden (i timmar)

SRM = (stréackan x 60 ) / tiden (i minuter)

SRM = (strécka under tiden 6 minuter) x 10
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Illustrationen till hoger visar skillnaden mellan Relativ

o
forflyttning i jamforelse med sann forflyttning. Fartyg ) T 2 & °

A, som forflyttar sig norrut korsar Fartyg B som N, ////

forflyttar sig at sydvast. De 5 punkterna utgor | \s # ’;’,f f/ True Motion
"6gonblicksbilder” tagna 1 gang/minut. Den 6vre 4 r,’? & /

bilden visar hur métet mellan dessa tva fartyg ser ut AT

utifran en fixerad punkt ovanifran vid respektive A A

tidpunkt. 1 den undre bilden visas motet mellan de tva | /-”f

fartygen ocksa ovanifran, men denna gang hela tiden ./ / B
utifrn A:s position., dvs B:s relativa forflyttning 24/ ‘
jamfort med A. Denna relativa forflyttning &r vad A ser |

pa sin radarskarm. CPA (closes point of approach,
forklaras langre fram) sker i denna illustration nagon
gang mellan minut 4 och 5.

Det verkliga avstandet mellan A och B &r lika oavsett
vilken illustration vi tittar pa, men relativa kurs (DRM)
och fart (SRM) for B, da A betraktar B skiljer sig.
Notera ocksa, att det &r mycket latt att estimera CPA for
A och B redan i ett tidigt skede i den undre
illustrationen, medan det ar oerhort svart att harleda
detta ur den Gvre.

p ~ TR
—— =

Relative Motion

For att fa reda pa SRM for ett visst
objekt pa radarn, ar det enklaste -
sattet att stalla plotfrekvensen pa Range

RR 1.0
var 6:e minut och sedan anvanda Speed of 1406 kS

och sedan multiplicera strickan Relative Motion T

(som du avlé&ser med passare och -

. .. . = Tour Speed
sedan anvander VRM for att lasa
av) med 10. For att vara helt pa den
sakra sidan, anvander du
radarsimulatorns CPA-knapp for

att kontrollera att du raknat ratt Direction of
Relative Motion

For att ta reda pa DRM for objekt
som &r pa vag fran dig, satter du -
EBL:en parallellt med de radarspér .
som objektet lamnar. Om objektet

ar pa vag mot dig lagger du till 180° for att harleda DRM (alternativt staller du EBL:en i den
naturliga forlangningen av objektets kurs, och laser av ungefarlig DRM direkt fran skarmen).

1
Plot procedure
Figure 4
i

I

Mal med dessa 6vningar
Att rakna fram SRM och DRM for objekt som dyker upp pa radarskarmen

Forberedelser
=» Lar dig mer: Radar for Mariners sidan 71-78
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Ett tips!

Anvand knappen [CPA Info] for att kontrollera att dina berdkningar stammer. Detta visar SRM och
DRM for alla objekt pa radarskarmen.

Den forsta delévningen

1. Starta RT 2 och ladda in 01 Pararell Courses demol.dem. Lat radarekon genereras pa
skarmen och satt sedan ned tidsfaktorn till 1. Klicka pa [Identify] Nedanstaende radarbild
Visas:

|3 Starpath Radar Trainer - [01. Parallel Courses] -8 x]
Eie Simulator Hadar Targets Seas Help

Mav] Beain: ]ﬁ}]l

2. De 5 fartygen som visas, forflyttar sig upp eller ner pa din radarskarm. Deras sanna fart
skiljer sig en hel del. Ditt fartyg befinner sig i mitten pa radarskarmen och kallas for "A”.
Som du kommer ihag var definitionen av SRM och DRM var foljande: SRM = speed of
relative motion och DRM = direction of relative motion.

3. Fylli de tomma rutorna i nedanstaende textruta:

Vad galler de objekt som syns pa skarmen géller foljande:

B ar pa kurs och fart som du sjalv (A), sa det ror sig inte pa din radarskarm
éverhuvudtaget. Ingen relativ forflyttning betyder saledes att objektet har kurs och
fart som dig sjalv

C ror sig direkt mot dig sjélv (A), sa dess SRM &r summan av din egen fart och C:s fart. Helt klart
sa ror sig objekt som ar pa vag direkt mot dig med summan av din egen fart och objektets fart, dvs
objekt som narmar sig dig ror sig snabbt nedat pa radarskarmen.
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Du (A) haller pa att hinna ikapp (och ga om) D. Helt klart verkar det som denne ror sig mot dig.
Objekt som &r langsammare an dig sjalv, ror sig langsamt nedat skarmen.

E utgdrs av en boj, ett ankrat fartyg eller ndgot annat. Stationara / fixerade objekt ror sig rakt ned
for radarskarmen med en SRM som &r exakt lika din fart.

F haller pa att hinna ikapp dig. Snabbare fartyg ror sig alltid uppat pa skarmen. Dennes fart ar dess
SRM + din egen fart.

Tips! Titta pa denna demo i True View for att se kurser, farter och sann forflyttning (true motion).
Ta en titt pa SRM for vart och ett av dessa objekt och harled — baserad pa din egen fart — den sanna
farten for vart och ett av dessa objekt. Darefter kan du repetera demon utifran hur radarbilden ser
ut ombord pa C och B for att ta en titt pa exakt samma situation utifran olika perspektiv.

SMR ar 10 ganger langden av den
elektroniska svansen som bildas vid en 6-
minutersplott. | illustrationen till hoger ar din
fart 10 knop. Objekt A har inte rort pa sig pa 6
minuter, sa det har samma kurs och fart som
du. Objekt Bs plot har en langd pa 1.0 NM sa
dess SRM é&r 10 knop, vilket &r likstallt med
din fart. Detta objekt star alltsa stilla. Objekt C
har en svanslangd pa 1.6 NM, vilket ar
likstallt med en fart pa 16 knop; slutsatsen ar
alltsa att detta objekt ar pa vag emot dig med
en fart pa 16-10 knop, dvs 6 knop. Objekt D
har en svanslangd pa 0.6 NM, och ror sig mot
oss med 6 knop — vi hinner alltsa ikapp detta
objekt, och dess fart ar 10-6=4 knop. Objekt E
hinner ikapp oss, har en svanslangd pa 1.2
NM, sa dess SRM ar 12 knop. Da du kor i 10
knop, ar dess riktiga fart 10+22 knop, dvs 22
knop.

Den andra delévningen

1. Starta RT2

2. Aktivera RR (range rings) och ladda in Demo 1 och kor den tills klockan visar pa 12:15,
varefter du pausar simulatorn.

3. Anviand [Identify] for att visa vilket objekt som &r vilket. Det &r 3 fartyg som ar pa vag mot
dig: C, D, och E. Ett objekt ror inte pa sig 6verhuvudtaget (B) och ett annat kommer
bakifran (F).

4. Ga igenom kommentarerna over situationen nedan:
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Vi har kort 6vningen i 15 minuter, s SRM ér tillryggalagt avstand multiplicerat med 60 / 15,
vilket ar detsamma som forflyttningen under 15 minuter multiplicerat med 4.

Objekt C: anvénd en passare eller annat tillbehor for att stdmma av att objekt C forflyttat sig
ungefar 5.5 NM under denna tid. Dess SRM ér alltsa 22 knop rakt ner 6ver skarmen. Da du sjalv
har en fart pa 8 knop, sa narmar sig fartyget ifraga med 22 - 8 = 14 knops fart. Du kan narsomhelst
kontrollera detta med knappen [CPA Info] for objekt C.

Fartyg D forflyttade sig ungefar 0.75 NM nedat skarmen, dvs SRM ar ca 3 knop. Eftersom vart
fartyg haller 8 knop, sa maste detta fartyg ha samma riktning som dig, eftersom vi ar upphinnande.
Fartyg D maste ha en fart som ar 8 - 3 dvs 5.0 knop (aterigen; kontrollera deteta med knappen
[CPA Info] for att verifiera att detta stimmer. Notera, att om D skulle vara helt stillastaende, sa
skulle dess SRM vara exakt 8.0 knop (din fart) och om D rort sig mot oss, sa hade dess SRM varit
storre an 8.0. Slutsatsen &r att alla objekt som har lagre fart &n dig sjalv, kommer vi smaningom att
passera...

Notera att B inte ror sig 6verhuvudtaget, och eftersom vi ror oss med farten 8 pa kurs 000, sa
maste B ocksa rimligtvis rora sig med farten 8 pa kurs 000. Alla objekt som inte ror sig pa
radarskarmen maste alltsa halla exakt samma kurs och fart som du gor. Alla objekt som inte ror sig
signifikant snabbt 6ver radarskarmen, maste alltsa ha en kurs och fart som i stort sett ar likvardig
din egen.

Objektet F rorde sig uppat pa skarmen 2.0 nm under 15 minuter med en SRM pa 8 knop. Men du
har ocksa fart 8 knop, sa det ar ganska latt att sluta sig till att F hade en fart pa 8 + 8 dvs 16 knop.

Fartyget E forflyttade sig 2 nm under 15 minuter med en SRM pa 8 knop. Eftersom du forflyttar
dig med farten 8 knop ar slutsatsen den, att detta &r ett fixerat objekt i vattnet som inte rér pa sig
Overhuvudtaget. Hela dess skenbara forflyttning kom sig av, att det i sjalva verket var du som
forflyttade dig.

Regel: alla objekt som ror sig rakt nedat pa radarskarmen med samma fart som du sjalv haller
maste vara fixerade objekt i vattnet (fagel, prick, boj, fyr, skrap eller annat). Sjalvfallet finns det
andra objekt som ror sig nedat pa radarskarmen i avvikande hastighet — och da ar det ju inte fraga
om ett fixerat objekt — ndgot vi kan avgora genom att det har en SRM som avviker. Om SRM ér
hogre &n var egen fart, sa ar det pa vag mot oss i en fart som ar SRM minus var egen fart. Om
SRM é&r mindre an var egen fart, sa ar vi upphinnande, och dess fart dr var egen minus dess SRM.
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Den tredje deldvningen

1. Starta RT2 och ladda in demo 00

2. Satt plottningsfrekvensen till var 6:e minut, kor din bat ett tag (tills tillrackligt manga
plotmérken visas) och pausa sedan évningen.

3. Mat distansen mellan markeringarna for vart och ett av fartygen.

4. Gaigenom kommentarerna over situationen nedan:

C forflyttades 1.8 nm pa 6 minuter, sa dess SRM = knop.

D forflyttades 0.9 nm, sa dess SRM = knop.

E forflyttades 1.5 miles, nm, sa dess SRM = knop.

Du kan kontrollera dessa utrékningar genom att anvanda CPA-knappen i programvaran.

| detta exempel sa ar det endast D som ror sig rakt nedat. Av detta skal ar D enkelt att analysera:
eftersom vi sjalva kor i 9 knop i denna demonstration — maste D utgdras av en boj/en prick. For att
avgora vad som galler for de évriga malen (B och C) maste vi anvanda diagrammet for relativ
forflyttelse.

Svar: 18, 9,15
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Ovning 5: Berakna minsta passageavstand CPA och tiden
for/till passage (TCPA / MCPA)

Bakgrund CPA — minsta passageavstand

CPA 4r det minsta avstand (uttryck i sjomil) med
vilket ett visst objekt kommer att passera ditt fartyg —
givet att kurs och fart ar konstant. VVanligtvis kan vi
estimera langden pa detta avstand, sa snart ett tydligt
monster visar sig pa radarskarmen.

I illustrationen till hoger visas ett exempel pa
elektroniska svansar pa radarskarmen och dess
forlangning (for att harigenom kunna uppskatta
minsta passageavstand — dvs CPA.

Avstandsringarna ar installda pa 1.0 nm, sa det ar utan
storre svarighet vi kan uppskatta att CPA &r ungefar
1.6 nm i detta fall

| nastféljande illustration ar aven har - 000 - p———
avstandsringarna installda pa 1.0 nm, och vi har ett E 1 T ——"
passerade fartyg pa styrbords sida som redan har N
passerat minsta avstand for passage (CPA). Detta
avstand var ca 2.3 nm. Fartyget pa babords sida
kommer uppskattningsvis ha ett CPA pa ungefar 2.0
nm.

Observera, att det ar mycket enkelt att uppskatta detta
vérde genom att helt enkelt placera en linjal — eller
nagot annat tillrackligt langt och rakt féremal -
langsmed den elektroniska svansen for att harigenom
forlanga dess kurs.

| den tredje illustrationen 6ver CPA sa var minsta
avstand for passage ca 1.6 nm, men da detta plottades
i storre skala visade det sig att CPA faktiskt snarare
var 1.2 nm. Helt klart, sa ar det sa att sakerheten i
vara skattningar kring CPA beror pa hur pass ;
tillforlitligt och tolkningsbart det elektroniska sparet A Zoomin
pa var radarskarm ar. Till sjoss, sa blir ofta de relativa e

sparen utsmetade, vilket omajliggor en riktigt bra : Felative mation
uppskattning.
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Att praktisera hur du berdknar CPA &r mycket enkelt gjort med programmet Radar Trainer 2. Du
kan i princip starta vilket demonstrationsscenario som helst, lata det std och ga en tid och darefter
sakta ned simulationen genom att sénka tidsfaktorn - och darefter uppskatta vilket CPA som
kommer att erhallas. Nér du gjort din skattning, anvander du informationsknappen for CPA for att
kontrollera om du lag nagotsanar ratt.

| illustrationen till hoger visas att langden pa den
elektroniska svansen kan anvéndas for att berdkna CPA
och tiden tills detta intraffar: med hjalp av en linjal eller
annat tillbenor mater du langden pa sparet. | exemplet ar
tiden for den forsta delen (ljusgrd) 12 minuter. Om
ytterligare 12 minuter kommer fartyget ifraga att passera
var for, och om ytterligare 6 minuter passerar den CPA,
closest point of approach.

For lite mer avancerad 6vning, hall tidsfaktorn Iagt och aktivera "moderate” eller "rough” genom
att reglera sjokaraktaren i menyn Sea. Nu borjar det bli lite knepigare, for det ar helt klart sa att det
ar mycket svarare att gora en god uppskattning av CPA i tuffare véder, eller ens vid lagom tuffa
villkor sa snart objektet &r langt borta (mer an 8 nm).

Det enklaste sattet att uppskatta CPA &r att forlanga ett radarekos elektroniska svans med lampligt
hjalpmedel och darefter anvanda VRM for att fastsla CPA, som visas i illustrationen till hoger. Ett
mer precist varde kan erhallas genom att anvanda EBL langsmed (parallellt) sparet mata av
avstandet enligt den hogra illustrationen

Arbetsbok for radarutbildning 33 © David Burch, Starpath & Hans Erlandsson



www.starpath.com - www.bnmarin.com/radar/radar.htm

Bakgrund TCPA och MCPA

Sa snart vi harlett ett objekts DRM (baserat pa ett flertal 3 -
observationer), sa bor vi ga vidare med att uppskatta CPA. }."'153 1
Darefter ar det intressant att tar reda pa nar detta minsta ~

7 1940

[5H]
passageavstand kommer att intraffa, dvs hur lang tid vi har g
pa oss — och det ar detta vi kallar for TCPA, en forkortning
som star for Time to Closest Point of Approach. % 1552
Detta kan goras matematiskt sa snart vi kanner till SRM, "l
men vanligtvis racker det med att mata avstanden mellan T
plottningar pa radarskarmen for att harleda en bra
uppskattning. Detta visas i illustrationen till hdger:
plottningen sker var 12:e minut, och du har just fatt en
plott pd 1552. CPA kommer att intraffa om cirka 28
minuter (2 och 1/3-dels steg till med passaren).

Metoden kan ocksa tillampas for att rakna fram nar du ska
gira: anta att avstandet till fartyget ifrdga ar 8 nm, och du
bestammer dig for att gira da detta fartyg befinner sig pa avstandet 5 nm. Du staller da VRM pa 5
nm, darefter raknar du fram hur lang tid det kommer att ga (och varsla beséttningen om att
forbereda en gir. Observera, att det finns tva termer for dessa uppskattningar: TCPA (time to CPA)
ar yttryckt i klockslag baserat pa senaste observation och MCPA (minutes to CPA) &r ett
tidsintervall baserat pa senaste observation.

Du bekraftar att du uppskattat ratt TCPA genom att anvénda ”"CPA Info button” (med vars hjélp du
far detta varde for alla objekt pa radarskarmen). Du kan valja en valfri demonstration, utfora din
uppskattning och darefter klicka pa CPA Info for att kontrollera ditt resultat

i g Crossing the bow

-
;;. - i
J .
3 rh
" - A
f -
- "
) .
’ i *
F CPA

Mal med denna 6vning
Att du genom att anvanda ovan ndmnda metoder for att kunna uppskatta CPA och TCPA.

Ovningens genomforande

1. Starta RT2 och ladda in Demo 6. Finding CPA

2. De basta resultaten for dina berakningar far du om du anvant svarighetsgraden "moderate”.
Stall in dettal

3. Berakna CPA: Stall in EBL sa att den ar parallell med DRM, och anvénd darefter valfritt
verktyg for att mata distansen mellan EBL och DRM. For att rdkna fram detta avstand till
ratt antal nm, satt den ena ytterpunkten pa din métning i mitten pa radarskarmen och
anvéand sedan VRM sa att ringen hamnar pa den andra ytterpunkten pa din matning. Notera
att det ar vadligt att rakna pa CPA vid langa avstand da CPA ér litet.

4. Berakna TCPA: Stéll plottningsfrekvensen till 6 minuter, och stéll darefter in tidsfaktorn i
simulationen till ett litet varde (eller 1). Mt avstandet mellan 6-minuters plottningarna med
en passare och langsmed den uppskattade DRM-linjen. Varje steg motsvarar 6 minuter till
CPA. Léagg till antal 6-minuters steg till simulationens klockslag for att harleda ETA.
Varfor 6-minutersintervaller anvands ar for att det da ar latt att rakna fram SRM — men
sjalvfallet gar det att anvanda vilket tidsintervall som helst. Kontrollera ditt svar med
knappen CPA info option.

5. Besvara nedanstaende fragor

Vilken CPA och TCPA réknade du fram for de tre fartygen?
CPA TCPA

A

B

C
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Ovning 6: Utvardering av kollisionsrisk — med eller utan EBL

Bakgrund: pa klassiskt vis utan radar —

Ett sétt att analysera huruvida _
kollisionsrisk foreligger ar att AT ey
anvanda en kikare med in- /
byggd kompass. | bra vader- " 53 |
lek, kan kursforandringar pa _
bara nagra fa grader upptack- Ny

med hjalp av kompass / kikare osv

as pa detta sétt.

| den dvre vénstra triaden av
bilder, har det observerade
fartyget gradvis girat
styrbord. Vid den forsta
observationen hade vi 085 R
grader pa styrhyttens vanstra
del. Efter en tid har vi samma
kurs pa styrhyttens mitt.

Kollisionsrisk foreligger och
sjovagsregel 7 d ar
applicerbar. A

Om vi fortsatter pa en O
konstant kurs och star fysiskt Vo
stilla under det att vi VN W=

observerar fartyget, kan vi b MR

ocksa tar riktmarken pé& \ &
fysiska objekt ombord pa var
egen bat for att avgora
huruvida kursen férandras (se hoger illustration). En konstant
bogvinkel innebér kollisionskurs — ett objekt som gradvis ror sig
framat mot bogen kommer att passera om foren — och ett fartyg
som ror sig bort fran bogen akteréver. Sadana riktmarken utifran
bogvinkeln ar enkla och korrekta for att géra denna typ av
beddmning — men saknar sjalvfallet onskvérd precision.

Om kompasskursen till ett annat fartyg inte forandras da det
nérmar sig ditt fartyg (nedre illustration), féreligger
kollissionsrisk.

Ilustrationen till hoger visar motsvarande radarbilder fran
respektive fartyg. Den undre bilden ar fran fartyget som betraktas
i kikaren. Fartygen haller helt klart kollissionskurs, och en gir
fran ett av fartygen ar att forvanta.

g - 085M -
R3 " T,
RR 1 | \\
[/ \ O\
NN

| | |
\ \\ //* /
mar] [

I

\

\ \ // /
EBL343R C 282M |
| VRM 0.0

3120 ]
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Bakgrund: med radar — och EBL

Till hoger visas hur EBL anvands for att utvéardera
risken for kollision: du upptacker ett mal 11 NM bort
och markerar detta med EBL.

Head-U
AC p

Om det ror sig som fartyg A, kommer det att passera
foréver, och narmsta passageavstand (CPA, se langre
fram) kommer vara ungefar 5 NM.

Om det ror sig som fartyg B, kommer det att passera
akteréver pa ca 2 NM, och nar det ar rakt akterut
befinna sig pa ett avstand pa 4 NM.

Om det ror sig som fartyg C, eller i narheten, utgor det
definitivt en kollisionsrisk och méste dvervakas

noggrannt North-Up

Forberedelser
=» Lar dig mer: Radar for Mariners sidan 67 —90

Malet med denna 6vning
Lar dig avgora kollisionsrisk genom att anvanda EBL. 8

Ovningens genomférande

1. Starta RT 2 och ladda in 03 Collision Courses
demo3.dem”. Stéll in Range pa hogsta och
tidfaktorn pa 60. Lat radarekon genereras pa
skarmen och sétt sedan ned tidsfaktorn till 1.
Klicka pa [Identify]

2. Kommentera nu kollisionsrisken for vart och ett av fartygen nedan:

Foreligger kollisionsrisk eller ej? Kommentera:

D is on a collision course, C will pass astern, B will pass ahead, E is stationary and will pass close abeam on the port side.
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Ovning 7: DRM under gir och skillnad mellan North-up och
Head-up

Bakgrund — en gir far olika konsekvenser beroende pa vilket visninglage du har pa
radarskarmen
— T North-up — T

Da du byter kurs pa ditt fartyg hander det

sjalvklart en hel del med andra fartygs DRM.

Da du girar kan det ibland vara lattare att '
tolka DRM fran HeadUp-lage.

Men i HeadUp-lage uppstar fenomenet, att
nar du girar at ett hall — girar skenbart alla
objekt at det andra hallet — och vart och ett av _
objektens elektroniska svansar visas som en
kursférandring motsvarande den gir du har

gjort.

<;‘ \ ~ P4 /:‘I ”."
\ o // : /
/,,/ /
. \ ——
o C025 7_),./-'*’/

genomfor din gir, och alla andra objektes kurs
och fart fortsatter att visas som vanligt.

D) )T )]
| illustrati till ha d ) R J )
illustrationen uppe till hoger ser du e \\‘_// //

C025 " Coss

F

I NorthUp-lage ar inte detta fallet. Du /

radarskarmens utseende fore och efter en 60-
graders gir i North-up och Head-up lage.

T

I illustrationen till héger 1

visas hur objektens Head-up —__ PlotContinuous
elektroniska svansar beter sig Y N

i HeadUp-lage. Skarmbild 1.
visar tva objekt precis 6
sekunder efter att plottningen
startat. Efter 1 minut och 33
sekunder syns tydliga spar
fran vart och ett av objekten
och dven fran landmassorna
(Skéarmbild 2.)

o

Plot Continuous

P o _Q 00:01:33
f

Radarekot nedat till vanster

har har en svanslangd som ar 3. 4,
lika ldng som de fran deadup " [T PorCommious  Headup | T PlotCominuous
landmassorna och ror sig rakt os o il RIS & ] \{Mm
nedét i fardlinjen. Det &r AN

antagligen en prick/boj eller
ett ankrat fartyg.

Objektet pa styrbords sida,
utgor definitivt en \ . 2
kollisionsrisk da dess CPA &r . &
farligt nara 0. Dess oy 7 coso
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elektroniska svans ar lite langre an det forsta objektets, sa dess SRM ar nagot storre an var egen
fart. Det kommer uppskattningsvis ta ungefar 3 minuter (da klockan gatt 00.04.00 minuter) innan
objektet kommer i var narhet.

Efter ungefar 2 minuter, girar du 60 grader styrbord och tar efter en stund en titt pa radarskarmen
(Skarmbild 3.). Da radarn ar stalld pd HeadUplage, har dven landmassorna “girat” (at motsatta
hallet) och du kan tydligt se vart du girade. Om du héller en stadig kurs pa 50 grader, sa byggs
gradvis den nya bilden upp (Skarmbild 4.) Det fixerade objektet (pricken/bojen alt det ankrade
fartyget) forflyttar sig fortfarande rakt ner pa skarmen, men numera pa din styrbordssida. DRM for
objektet fore din gir var 230 R, efter giren 195R. Din gir 6kade CPA till ungefar 0.5 NM

1 2.
MNorth-up z - Plet Continuous North-up — Plot Continuous
RIS 00:00:06 RIS | ——— 00:02:04
~ RRO.5 .~

RRO.5

S10 . 510

C 350

3. 4.

MNorth-up P Plot Continuous North-up = — Plot Continuous
R1S =] -—— 00:02:29 R1S 5

y 5 00:04:01
RRO.5 RRO.5

| - | IBE
‘ . \‘\l v

S10 510
\“____ €050

C 050
I denna illustration visas exakt samma situation men denna gang i North-Uplage Skarmbild 1.
och 2. ar identiska med den forra illustrationen. De tva objekten visas dels precis 6 sekunder efter
att plottningen startat och darefter visas tydliga spar fran vart och ett av objekten (aven fran
landmassorna). Denna gang byggts de upp under drygt 2 minuter (2.04) innan vi girar 60 grader
styrbord han.
Efter att ha vantat pa att nya spar byggts upp, skarbild 3 motsvarar utseendet 2.29 ser vi att bilden
skiljer sig mycket jamfort med tidigare (HeadUp). Béringen till det sitllastdende objektet ar helt
klart numera pa styrbords sida. Sparet har andrat rikning.Landmassorna ligger kvar och genererar
fortsatt sina spar konstant Radarekot nedat till vanster har har en svanslangd som ar lika lang som
de fran landmassorna och ror sig rakt nedat i fardlinjen. Det &r antagligen en prick/boj eller ett
ankrat fartyg.

——
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Forberedelser
=» Lar dig mer: Radar for Mariners sidan 67 —90

Malet med denna 6vning

Da du genomfort denna 6vning ska du ha erfarenhet av olika utfall pa radarskarmen beroende pa
om du genomfor en gir i HeadUp-l&age och NorthUp-lage.

Ovningens genomférande
| denna 6vning orienterar du dig i detta pa foljande satt:

Starta Radar Trainer 3.

Ladda in sjokortet 6ver Dalard

KOr en bit tills DRM-spar har etablerats for andra fartyg

Fundera ett slag pa hur DRM for vart och ett av de Gvriga fartygen kommer att
forandras givet att du girar tex 50 grader styrbords. Notera vad du tror kommer att ske.
5. Genomfor den tanka giren pa 50° styrbord och kontrollera att dina berakningar var
korrekta. Notera, att du alltid kan kontrollera DRM fére och efter din gir genom att
klicka pa knappen [CPA Info. En variant pa 6vningen ar att du tar en extra titt pa [True
view] och funderar pa vad det & som hander.

PobhdE

Ovningen kan repeteras genom att du klickar pa [Repeat] och darefter viljer att gira babord istallet,
ett annat tips &r att du kor 6vningen med andra fartyg (genom att valja Random targets) och prova
alternativa svangar med olika gradtal.

Om du vill byta perspektiv, och se ditt eget fartyg utifran hur din gir uppfattas av andra, véljer du
att kdra om 6vningen, byta till ett annat fartyg men genomfora giren pa det ursprungliga fartyget
(A). Du kommer da att se vad det andra fartyget sag da du genomforde din svang. Detta ar ett bra
sétt att kontrollera huruvida din gir var i enlighet med den internationella sjéregeln 8b (se
appendix). For att utdka 6vningen, fundera 6ver om CPA kommer att 6ka eller minska kontra
andra fartyg da du genomfor din gir.

Ovning 8: Rakna ut kurs for 6nskvard CPA

Bakgrundsbeskrivning

Nu kommer vi till en oerhdrt viktig 6vning: antag att du upptécker ett fartyg och raknar ut CPA
och beslutar dig for att du behdver gira for att 6ka detta CPA. Du kan nu géra nagot av foljande:

1. Andra kurs men behalla farten
2. Andra farten men behalla kursen
3. En kombination av fart och kurséndring

| klart vader, rekommederar sjovéagsreglerna alternativ 1. Vad galler dimma finns inga sarskilda
rekommendationer. Sjovagsregel 8b (se appendix) avrader fran alternativ (3), om det inte dr sa att
kombinationsatgarden klart och tydligt framgar for det andra fartyget. Det finns nu tva sétt att 16sa
detta problem: en grafisk 16sning dar man anvander den gradvisa plottningen eller en analytisk
I6sning dar man framforallt anvander miniréknare.
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Steg 1. Ett objekt upptacks och q
markeras klockan 1306. Béringen B1 =
042R och avstandet R1 = 8.5 NM. Vi

ska nu noggrant observera vad som

sker med detta objekt.

Steg 2. Klockan 1312 markerar vi

aterigen objektet, denna gang béaring

B2 = 041R och avstand R2 = 6.2 NM.

Vi har nu tillracklig information for att

I6sa problemet!

Steg 3. Férlang DRM-linjen mellan 1

och 2 tillrackligt langt. Du noterar nu

att CPA &r ungefar 0.4 NM. Notera att 5
SRM &r 23 knop och att avstandet ar

6.2 NM, dvs antal minuter till minsta
passageavstand ar MCPA = (6.2/23)

X 60 = 16 minuter.

Steg 4. Du beslutar dig for att detta

CPA ar alltfor nara och du vill nu gira sa att CPA blir ca 2 sjomil. Ditt jobb &r nu att avgdra nér du
ska gira och hur mycket for att astadkomma detta. Borja med att rita en cirkel med radie 2 NM (se
illustration, detta &r 6nskad CPA).

Steg 5. Du beslutar dig for att gira i nuvarande position (R2, B2) s& du drar nu en énskvard DRM-
linje fran din nuvarande position till CPA-cirkelns yttre kant. Dra ocksa en linje fran denna yttre
kant till den senaste positionen 2 och fortsatt sa att du passerar den forsta noterade positionen (du
kommer fa anvandning av denna forlangning langre fram). Det ar nu dags att rakna fram hur
mycket du ska gira for att etablera denna nya DRM.

Steg 6. Rita nu en punkt direkt under punkt 1, med en langd som é&r likstélld din forflyttning
mellan de tva observationerna. Din fart & 15 knop under 6 minuter, sa denna linje skall vara 1.5
NM lang. Markera denna punkt som punkt nr 6.

Steg 7. Anvand passaren och strecka av det avstandet fran 6 som en halvcirkel genom 1. Centrum i
denna avstreckning skall vara punkt 6 och du ska rita in denna halvcirkel tills den korsar den nya
onskvarda DRM-linjen. Markera denna punkt som punkt nr 7.

Steg 8. Vinkeln mellan linjen 6 till 1 och 6 till 7, motsvarar nu exakt den gir du ska gora for att
etablera CPA pa onskvarda 2.0. | detta exempel, &r vinkeln 32°.

] ] ] ] ]

T T T T T

3 4 5 g 7 8
range scale

Mal med denna 6vning

Malet med denna Gvning ar att du ska fa prova pa att praktisera hur du raknar fram vilken gir som
ska foretas for att astadkomma 6nskvard CPA.

Ovningens genomférande

1. Starta RT

2. Kor slumpgeneratorn (random generator) pa niva “svar” ("Difficult.")

3. Kor tidsfaktorn hogt stalld, tills du hittar det fartyg du vill basera din évning pa, men sa
snart du hittat denna — ska du aterga till normal fart igen.

4. Vilj ett mal och dnskad CPA, tex 2.0 NM. Darefter véljer du vilken punkt (avstand och
baring) vid vilken du avser att genomfora din gir for att astadkomma detta CPA.

5. Anvind nu den grafiska metoden for att rakna ut storleken pa din gir som kommer att ge
dig denna 6nskvérda CPA utifran den position du valt. Sjalvfallet kan du pausa
simulationen under det att du raknar fram storleken, men vill du kéra under verkliga villkor
sétter du tidsfaktorn till 1.
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6. Med den nya kursen som du raknat ram, fortsatter du tills malet hamnar i ratt position. Du
genomfor nu din gir. Lat simulationen fortsatta for att se om du raknat ratt (alternativt
anvand knappen [CPA Info] pa fartyget for att fa svar direkt. Om du fatt fel svar, ar det
bara att gora om évningen.

Ga vidare och ladda Demo 3 i RT2a.

8. Fartyg D har kurs TC 268 och fart = 12.0 knop. Ditt fartyg A har fart = 7.0 knots. Om
ingenting forandras, kommer D att ha en CPA pa 0.28 NM pa styrbords sida. Da D kommer
fran hoger, sa har du véjningsskyldighet. Ni kommer inte att kollidera, men passera
varandra pa endast 0.28 NM. Reglerna sager dig att det ar du som &r skyldig att agera for
att halla battre avstand an detta. Reglerna sager ocksa att vi inte ska korsa hans bog, vilket
nu ar fallet. Av detta skal ska vi gira styrbord, med ett sadant gradtal att vi far en CPA pa
2.0 NM. Vi véljer att gora detta da D &r inom 6 NM, sa att vi kan vara sakra pa dennes
kurs.

~

Hur mycket maste du gira for att 16sa problemet som framkom i steg 8 ovan?
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Ovning 9: Orientering i skillnaden mellan hogt och lagt
vattenstand

Radarbilder kan forandras oerhdrt mycket i situationer med olika vattenstand / tidvatteneffekter. |
illustrationen visas skillnaden mellan hogt och lagt vatten:

High Tide Low Tide
For din information; vattennivan kan varieras i Radar Trainer.

Arbetsbok for radarutbildning 42 © David Burch, Starpath & Hans Erlandsson



www.starpath.com - www.bnmarin.com/radar/radar.htm

PRAKTIK 3: Tillampade navigationsovningar

Navigationsovning 1: Praktisera med sjokort

1. StartaRT3
2. Ladda in sjokortet Plymouth sound. Du arbetar nu utifran foljande sjokort:

Chartlet Mo. 6
Plymouth Sound, UK Copyright 2001 & Starpath School of Navigation

a 1 2 3 4 5 i

2. Anvand EBL, VRM mfl for att besvara nedanstaende fragor:
- (1-A) I nedre hogra hornet pa sjokortet finns en liten 6. Vilket ar det minsta avstandet
mellan denna 6 och fastlandet och hur tar du reda pa det?

- (1-B) I mitten pa den dvre delen av sjokortet finns ytterligare en liten 6, straxt soder
om en rad bojar. Vilket ar avstandet mellan denna 6 och den lilla 6 som avsags i
ovanstaende fraga?
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- (1-C) Vilken ar sann baring (true bearing) fran 6n i fraga B till 6n i fraga A och hur
tar du reda pa det?

- (1-D) Det finns en mycket liten 6 nordvast om 6n som avsags i 6vning A (strax norr
om siffran 130 i kompassrosen). Hur langt ar det fran kompassrosens mitt till denna 6
uttryckt i NM och hur tar du reda pa detta?

- (1-E) Det finns en tydlig udde ungefér 2 NM sydvast om sjokortets mitt (230 grader
ca). Hur langt &r det fran kompassrosens mitt till denna 6 uttryckt i NM?

- (1-F) Mitt i sjokortet — direkt soder om kompassrosens mitt - aterfinns en avlang
vagbrytare (stenpir) med strackning fran vast till ost. Hur langt ar det till den Gstra
anden av denna stenpir?

- (1-G) Vilken baring rader fran udden omnamnd i fraga E till den vastligaste delen av
stenpiren namnd i fraga F?

- (1-H) Vilken béring rader fran udden i fraga E till den sodra sidan av den lilla 6n
omnamnd i fraga A?

- (1-1) Vilken baring och distans har du till den Ostraste &nden av den lilla 6n som
omnamns i fraga B?

Svar: 1-A,0.4nm 1-B,3.3nm 1-C,148 T 1-D,1.7 nm @ 126 T 1-E,1.58 nm @ 229 T
1-F0.8nm @096 T 1-G,047T1-H101 T 1-1,1.26 nm @ 011 T
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Navigationsovning 2: Rackvidd och baring

1. Starta RT3
2. Ladda in Sjokort 2, Rich passage approach. Sjokortet ser ut enligt nedanstaende:

P N - ., Capyright & Starpath School of Havigation

S
'l\.
b
Chartlet Na.2 / (___“\_
Rich Passage Approach ] T

0 1 2 k} 4 5 [ 7 8 9 10

s b dewrv v bovvrnvvne bwrvrv v b vwwnwnnn b bovwnn by v v bvwnrtunir omi
Observera:
e Samtliga 6vningar utgar fran kompassrosens mittpunkt
e Samtliga fragor ska l6sas utifran radarvyn (Radar View) utan att titta pa kartvyn (Chart
View)
e Anvand EBL och VRM for att méata de baringar och avstand som efterfragas. Darefter ska
du rita in dem i sjokortet for att ange rétt position.
e Samtliga fartyg i denna dvning har fart=0 knop men deras kurs maste tas med i
berdkningarna da du ska identifiera landmarkena och ta ut baringar till dessa.
e Du hoppar mellan fartygen genom att vélja knappen "Jump To"..
3. Besvara nedanstaende fragor:

(2-A) Harled positionen for fartyg A (C = 180, NE om Blakely Rk Lt) genom att anvanda
avstand och baring till Blakely Rock Lt.
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(2-B) Byt position till fartyg B och harled dess position genom att anvanda avstand och
béring till Orchard Point.

(2-C) Byt position till fartyg C och hérled dess position (C = 000, NW of Blake Is) genom att
anvanda avstand och baring till Blake Island Spit.

(2-D) Byt position till fartyg D och harled dess position genom att anvanda avstand och
béring till Waterman Light.

SVAR:
Navigationsévning 2 | Avstand och baring till respektive objekt Sjokort 2, Rich
passage approach
Kurs | Fart Svar utgaende
Fartyg |Position Objekt Avstand(nm) | Béring | fran
(T) | (knop) centerposition
104.607, Blakely
2-A 45 887 180 |0 Rock 0.32 nm 201 T |3.78nm @ 066 T
2.8 | 103062, 1560 |0 Orchard Pt. [045nm (327 T |1.78nm @ 116 T
44.347
104.695, Blake Is.
2-C 44.308 000 |0 Spit 0.44 nm 229 T 1364nm@ 110 T
102.350, Waterman
2-D 45,290 210 10 Light 0.24 nm 173T |0.78 nm @ 308 T
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Navigationsovning 3: Anvanda tva eller flera baringar for
positionsbestamning och -bekréaftelse

1. Starta RT3
2. Ladda in sjokort 8 "Russel Channels, UK". Du arbetar nu utifran féljande sjokort:

Guernsey

=2 ¥ ! .':
& L v N La
et Dkl Ra Grune

H = —
gl .

L'=tac

Chartlet Mo.&

Fussel Channels, LIK Copyright 2001 £ Starpath Schecl of Haigation
] 1 2 3 4 5 1 T B 9
PR ET TR ST TR REEE] FERRERNTTINNET] FANNA AT TRARNNN] FRRRERT T TE ANNT1 PR TRART T RARNEE] FANRNRT T ANRTIN,
Observera:

e Samtliga 6vningar utgar fran kompassrosens mittpunkt

e Radarbaringar kan uttryckas antingen som sanna eller relativa, beroende pa i vilket lage du
kor sjalva radarn (Head's Up, Course Up eller North Up).

e Samtliga fragor ska losas utifran radarvyn (Radar View) utan att titta pa kartvyn (Chart
View)

e Anvand EBL for att ta ut de baringar som efterfragas, och plotta dem darefter direkt pa
sjokortet for att pa sa satt harleda efterfragade positioner.

e Samtliga fartyg i denna 6vning har fart=0 knop men deras kurs maste tas med i
berdkningarna da du ska identifiera landmarkena och ta ut baringar till dessa.

e Du hoppar mellan fartygen genom att valja knappen "Jump To"..
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3. Besvara nedanstaende fragor:

(3-A) Harled positionen for fartyg A genom att anvanda baringar till Pt de la Moye, Icart Pt,
and Jerbourg Pt.

(3-B) Harled positionen for fartyg B genom att anvanda baringar till Light "R", Light "PF",
and Light "T".

(3-C) Harled positionen for fartyg C genom att anvanda baringar till Gross Pierre, Houmet
Paradis and Galeu.

(3-D) Harled positionen for fartyg D genom att anvanda baringar till L'Etac, La Grune, and
Pt Givaux

SVAR:
Navioationsévning 3 Tva eller flera baringar till respektive Sjokort #8 Russel
g g objekt Channels, UK
. Kurs |Fart : Baring | Svar utgaende fran
Fartyg | Position (M (knop) Objekt (M centerposition
101.491, Pt De La 313
3A 138469 0%0 |0 Moye (223R)
004
Icart Pt (274R)
041
Jerbourg Pt (311R) 482nmm@ 222 T
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105.327, e 213
3-B 44,711 180 0 Light "R (033R)
L neen 317
Light "PF (137R)
L e 089
Light "T (269R) 279€nm @ 013 T
105.160, . 181
3-C 44,357 200 0 Gross Pierre (341R)
Houmet 269 (069
Paradis R)
Galeu %’8 (258 240nm@ 011 T
107.283, . 129
3-D 40.064 165 0 L'Etac (324R)
054
La Grune (249R)
. 068
Pt Givaux (263R) 3.07nMm @ 126 T
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NavigationsOvning 4: Positionsbestamning med tva baringar
och ett avstandsmatt

1. Starta RT3
2. Ladda in sjokort 5 "Training Chart 2, UK". Du arbetar nu utifran foljande sjokort:

il 1] -
A e o o
e i T L] I
50 — . £
Dorlmouth Rver L. T
Brxham Pennk{sula ?
= %
L=l }
F-3 -]
__‘;5" 3
o
[ Datal 55 / 3.

Great B
Curnbras Is.

_I_

£

Wi

Observera:

Samtliga 6vningar utgar fran kompassrosens mittpunkt

Samtliga landmarken du behover for denna 6vning aterfinns i sjokortet.

Radarbaringar kan uttryckas antingen som sanna eller relativa, beroende pa i vilket lage du
kor sjalva radarn (Head's Up, Course Up eller North Up).

Samtliga fragor ska losas utifran radarvyn (Radar View) utan att titta pa kartvyn (Chart
View)

Anvénd EBL for att ta ut de baringar som efterfragas och VRM for att mata efterfragad
distans, och rita darefter ut dem direkt pa sjokortet for att pa sa satt harleda efterfragade
positioner.
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e Samtliga fartyg i denna 6vning har fart=0 knop men deras kurs maste tas med i
berdkningarna da du ska identifiera landmarkena och ta ut baringar till dessa.
e Du hoppar mellan fartygen genom att vélja knappen "Jump To"..

2. Besvara nu nedanstaende fragor:

(4-A) ) Harled positionen for fartyg A genom att anvénda vénster och hdger tangentbaringar
och avstand till Little Cumbrae Island.

(4-B) ) Harled positionen for fartyg B genom att anvénda vanster och hdger tangentbéringar
och avstand till Great Cumbrae Island.

(4-C) ) Harled positionen for fartyg C genom att anvénda vanster och hdger tangentbaringar
och avstand till Brixham Peninsula.

(4-D) ) Harled positionen for fartyg D genom att anvénda vénster och hdger tangentbaringar
och avstand till Little Cumbrae Island.

SVAR:
Navigationsdvning o . o . . Sj('jl_<o_rt 5
4 De tva tangentbaringarna och avstandet till objektet | Training Chart
2, UK
- i} " Svar utgaende
Fartyg | Position Baring | Fart Objekt Vvanster | Hoger Avstand | fran
(M (knop) tangent |tangent .
centerposition
110.628, Little 3.50nm @ 124
4-A 34 657 045 |0 Cumbrae 095 166 1.32nm T
110.938, Great 3.32nm @ 074
4-B 37 503 045 |0 Cumbrae 077 148 1.65 nm T
111.980, Brixham 5.27 nm @ 053
4-C 39.730 220 |0 Pen. 244 355 1.47 nm T
110.897, Little 6.70 nm @ 152
4-D 30.739 270 |0 Cumbrae 005 043 1.62 nm T
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Navigationsovning 5: Tva eller flera avstandsmatt

1. Starta RT3
2. Ladda in sjokort 8 "Russel Channels Detail, UK". Du arbetar nu utifran foljande sjokort:

[:|Gaeu

L3

Godin

r Lt"R”

Grossa Piere

Crgster Point

Le Plal%
Houmnet

Grand Lt °F*

q_ Fauconniers '-,.
Chartlet Ba
Fussel Channels Detail, UK Copyiight 2101 & Stapath Schoal of Mavigation
Observera:

e Samtliga 6vningar utgar fran kompassrosens mittpunkt

e Radarbéringar kan uttryckas antingen som sanna eller relativa, beroende pa i vilket lage du
kor sjalva radarn (Head's Up, Course Up eller North Up).

e Samtliga fragor ska losas utifran radarvyn (Radar View) utan att titta pa kartvyn (Chart
View)

e Anvand VRM for att mata de avstand som efterfragas. Darefter ska du rita in dem i
sjokortet for att ange ratt position.

e Samtliga fartyg i denna 6vning har fart=0 knop men deras kurs maste tas med i
berdkningarna da du ska identifiera landmarkena och ta ut baringar till dessa.

e Du hoppar mellan fartygen genom att valja knappen "Jump To"..
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3. Besvara foljande fragor:

(5-A) Harled positionen for fartyg A genom att anvanda avstand till Hotel Pt, Crevichon, och

Le Plat Houmet.

(5-B) Harled positionen for fartyg B genom att anvanda avstand till Le Plat Houmet, Light

"A" och Crevichon.

(5-C) Harled positionen for fartyg C genom att anvanda avstand till Pt Putrainez,

Gentleman's Point, Godin, och Belvoir Pt.

(5-D) Harled positionen for fartyg D genom att anvanda avstand till Light "F", Grand

Fauconnier, och Pt Sauze.

SVAR:
5NaVIgat|onsprobIem Tva eller flera avstandsmatt till objekt Sjokort 8
. Baring |Fart , . . |Svar utgaende fran
Fartyg | Position (T) (knop) Objekt Avstand centerposition
105.188,
5-A 42 921 150 0 Hotel Pt 0.63 nm
Crevichon 0.63 nm
Le Plat
Houmet 0.35Nm [0.53nNnm @ 258 T
104.994, Le Plat
5-B 42186 020 0 Houmet 1.07 nm
Light "A" 0.27 nm
Crevichon 0.30Nnm (1.08Nnm @ 219 T
106.284, .
5-C 43.331 320 0 Pt Putrainez 0.55 nm
Ge.ntleman's 0.34 nm
Point
Godin 0.69 nm
Belvoir Pt 0.33nm |0.62nm @ 064 T
105.833, P—
5-D 41.992 045 0 Light "F 0.50 nm
Grand 0.29 nm
Fauconnier
Pt Sauze 0.31nm 1.02nm @ 174 T
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PRAKTIK 4: Planering och tillampning av
vagval & Sjokortspreparering

Ruttplanering och genomférande 1: Wrangell Narrows

Malet med denna 6vning ar att du ska lara dig att bara anvanda radarn (och endast denna) da du for
befél ombord:

1.

2
3.
4.
5

Starta RT3
Ladda in sjokortet Wrangell Narrows
Hoppa oOver till fartyg "B" som du hittar i omgivningen kring Light "13". Farten &r 0.
Ta en titt pa sjokortet och hitta boj 36" som aterfinns norréver.
. Anvénd dina kunskaper (och sjokortet) for att lagga upp ett vagval till boj ”36”. Du ska straxt

genomfdra denna fard genom att endast anvanda radarn.
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6. Genomfor ny din planerade rutt och se till att endast anvénda radarvyn (Radar View) och ditt
sjokort (du far inte anvanda kartvyn — for det raknas som fusk!) Se till att ha stallt
tidvattennivan pa hogt (Tide Height set to High water). Genom denna instéllning, gar du endast
pa grund da du kér upp pa land. Vill du ha en lite mer utmanande 6vning, satter du
tidvattennivan pa lagt — varefter 6vningen blir vasentligt svarare.

Losningsforslag: Wrangell Narrows, Sjokort # 9

Nedan aterfinner du ett forslag till hur fartyg B fors fran Light "13" till boj 36 (Buoy "36.").
Sjalvfallet finns det alternativa satt for att gora detta:

Waypoint | Beskrivning Ejrssta v?/;??)g?r:ti” nasta
A Vicinity of Light "13" 030T 0.91 nm

B Between Lights "15" and "16™ |040 T 0.68 nm

C Lights "19" and "19A" inline  |050 T 0.53 nm

D Light "21" abeam to port 040 T 0.50 nm

E Light "25™ abeam to port 000 T 0.45 nm

F I;\j\glgar;fs "31" and "32" 0.2 nm 335 T 0.55 nm

G Buoy "36" abeam to starboard |End Problem
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Ruttplanering och genomfdrande 2: Port Townsend / Kilisut
Harbor

Malet med denna 6vning ar att du ska lara dig att bara anvanda radarn (och endast denna) da du for

befél ombord:

1. Starta RT3

2. Ladda in sjokortet Port Townsend

3. Hoppa over till fartyg "B" som du hittar i omgivningen kring boj "2". Farten ar 0.

4. Pasjokortet nedan, leta ratt pa fyr nr 17 (beacon "17") langs med den Ostra stranden nere till
hoger.

Chartdat No.11a

Kilsut Harbor el e
Coprcht # 200 gt Scbod kg, - oot

6. Anvand dina kunskaper (och sjokortet) for att lagga upp ett vagval som tar dig och ditt fartyg
till fyr nr 17. Du ska straxt genomfdra denna fard genom att endast anvanda radarn.

7. Genomfdr ny din planerade rutt och se till att endast anvanda radarvyn (Radar View) och ditt
sjokort (du far inte anvanda kartvyn — for det raknas som fusk!). Se till att ha stallt
tidvattennivan pa hogt (Tide Height set to High water). Genom denna instéllning, gar du endast
pa grund da du kér upp pa land. Vill du ha en lite mer utmanande 6vning, satter du
tidvattennivan pa lagt — varefter 6vningen blir vasentligt svarare.
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Losningsforslag: Port Townsend / Kilisut Harbor
Nedan aterfinner du ett forslag till hur fartyg B fors fran boj nr 2 "Buoy 2" till fyr nr 17.
Aterigen sa ar det sjalvfallet s, att finns det alternativa sétt for att géra detta:
Waypoint | Beskrivning Nésta kurs Dlstan§ il nasta
waypoint
A 0.03 nm N of Buoy "2" 065 T 0.33 nm
B Buoy "5" bears 330 T 010T 0.22 nm
c Beacon "6" on starboard 020 T 0.21 nm
beam
D Beacon "8" on starboard 060 T 0.26 nm
beam
E Beacon "9" on port beam 100T 0.22 nm
E Beacon "10" on starboard 200 T 0.13 nm
beam
G Beacon "12" bears 270 T 200T 0.63 nm
*** Set VRM to 0.10 nm
X %
VRM touches Indian Island |Keeping VRM tangent to
H (Beacon "15" bears about  |shore, 0.24 nm
135T) southerly along shoreline
Beacon "16" range 0.10 nm
! (Beacon "17" bears 090 T) 0907 0.33nm
J Vicinity Beacon "17" End Problem

Ruttplanering och genomférande 3: Langtur i daligt vader -

Dalar6

Malet med denna 6vning
Malet med denna 6vning &r att du nu ska tillampa allt du lart dig hittills genom att ta ditt fartyg
runt en viss stracka vid Dalard. Ovningen innefattar:
e en teoretisk del dar du ska planera din rutt (sjokortsplanering)
e en praktisk del, dér du ska tillampa dina planer

Forberedelser

1. Sjokort 6161
2. Passare, bestick osv

Arbetsbok for radarutbildning

57

© David Burch, Starpath & Hans Erlandsson



www.starpath.com - www.bnmarin.com/radar/radar.htm

Ovningens genomfoérande
1. Starta RT3
2. Ladda in sjokortet Dalaro Prototyp
3. Anvéand dina kunskaper (och sjokortet) for att Idgga upp ett vagval som tar dig och ditt
fartyg runt 6arna kring Dalard ungefar enligt skissen nedan.
4. Genomfor din planerade rutt.

_.-J:..-o- - ¢ .:-.

- .--n.'|.,§'5_#.w
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PRAKTIK 5: Ovriga évningar

Om dvningarna detta dvningsavsnitt

Du har nu férhoppningsvis jobbat upp en hel del kompetens kring den praktiska anvéndningen av
din radar och savél bekantat dig som tillampat funktioner som EBL, VRM, CPA, TCPA, MCPA
mm mm.

Som du kanner till installeras saval Radar Trainer 3 som Radar Trainer 2 da du installerar RT3 pa
din dator.

| RT2 finns ett antal dvningar som var och en har en fortjanar att beréras. Nedan aterfinner du den
diskussion som &r kopplad till respektive 6vning.

Ovningarnai RT2 och dess diskussionstexter (pa engelska)

Radar Trainer 2/ 00. DEFAULT TARGETS

We have 3 targets on the radar screen. Our position is always in the center of the screen. Clearly all
3 targets are getting closer to us with time, but are these vessels actually headed towards us? That
-- or something similar to that -- is the key question we must answer in all radar observations.

Open the True View and watch what is really taking place. To identify and correlate the targets in
both views, press the Identify button. Notice that target D is not moving at all. It is either not
underway or more likely a buoy. Vessel B is likewise not headed towards us, but rather headed out
to go around D. We are all getting closer togther, however, and it is this relative positioning that is
always shown on the radar screen. Target C seems to be a vessel headed in towards us.

Lesson 2 in the Tutorial suggests exercises to carry out with these targets.

Radar Trainer 2/01. PARALLEL COURSES

The 5 targets shown all move straight up or down the radar screen, although their true motions are
individually quite different. Your vessel (the "center vessel™) is called "A."

DEFINITIONS:

SRM = speed of relative motion.
DRM = direction of relative motion.

TARGETS:

e B ison the same course and speed as A, so it does not move on A's radar screen. No
relative motion always means target has same course and speed.

e Cisheaded toward you (vessel A), so its SRM is the sum of your speed and his speed.
Targets headed toward you move rapidly "down screen.”

e D is being overtaken by A. You are getting closer to him, so he appears to be moving
toward you. Targets slower than you move slowly "down screen."

e Eisabuoy or anchored vessel. Stationary targets always move straight down the screen
with a SRM exactly equal to your speed.
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e Fisovertaking you. Faster vessels always move "up screen.” His speed equals your speed
plus the SRM shown on the radar.

SUGGESTIONS:

(1) Watch this demo in the True View display to see courses, speeds, and true motion.

(2) Figure the SRM of each of these targets and from that and your own speed, determine the true
speed of each of these.

(3) Then repeat the demo while viewing vessel C radar and then vessel B radar for completely
different radar perspectives of this same interaction.

TUTORIAL REFERENCE:
Lesson 3.2 covers parallel courses and SRM.

Radar Trainer 2/ 02. CROSSING COURSES

Whenever you are moving, vessels that appear on the radar as if crossing your course from the
side, cannot be on the perpendicular courses they appear to be on. To come straight at your course
line from the side, they must be partly headed in the same direction as you.

If they approach only slowly from the side (as target E), their course and speed must be similar to
yours, but pointed slightly toward you.

If they come rapidly from the side (targets C and D), their speeds can be higher and their courses
more toward you.

Watch this demo in True View to see that target B is the only vessel approaching on the beam.
Compare the true and radar motions of targets B and F.

Analogy:

As the true wind is always aft of the apparent wind, the true course a vessel is approaching from is
always aft of the apparent direction they come from as seen on the radar. A radar target
approaching the bow, is actually comming more from the beam; a radar target approaching the
beam, is actually coming more from the quarter.

Put another way, the actual course of a target approaching from the right is always to the right of
its DRM; the actual course of a target approaching from the left is always to the left of its DRM.

Suggestions:

(1) Open True view and watch both views to see how the direction of relative motion (DRM) is
related to the true direction of motion in light of the above discussion.

(2) In the Glossary look up "aspect,” and read the related discussion in the Tutorial.

Radar Trainer 2/ 03. COLLISION COURSES

DEFINITION:
CPA = CLOSEST POINT OF APPROACH. This is the minimum range to the target as it passes.

A "collision course" is one that has a dangerously small CPA. Key related terms are "close
quarters.” Read about these in the Tutorial.

Targets are on collision courses if their radar bearings do not change. You can check this with the
electronic bearing line (EBL).
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Put the EBL on the targets to see if they are moving straight down the line for a collision, forward
of the line to pass forward of you, or aft of the line to pass aft of you.

In this example:

D is on a collision course;
C will pass astern;
B will pass ahead.

E is stationary and will pass close abeam on the port side.

SUGGESTED EXERCISES:
Slow down the action as the targets pass and read the CPA using the VRM (variable range
marker).

Then repeat the action and see how well you can estimate what these CPAs will be while the target
is still some distance off.

CAUTION:

When the seas are calm, the plotted trails of targets are relatively straight lines which are relatively
easy to project ahead to estimate the CPA. But when the seas are rough, your heading swings
around which smears out the plotted trails and makes estimating CPAs difficult when the targets
are far off.

The effect of sea state on observed target trails can be simulated using the sea state option in the
menu bar. It is discussed in some detail in the Tutorial.

When viewed from a distance, all targets headed anywhere near you appear to be on collision
courses. It is important to recognize this and to establish the correct DRM as soon as possible.
When a close encounter is anticipated from a large distance off, there is a risk of altering course
erroneously and actually reducing the CPA.

Compare these targets and practice course and speed alterations to clear them. Use "CPA info" to
check the interaction with specific targets.

How long does it take to estimate the CPA?

Radar Trainer 2/ 04. SPEED CHANGES

The relative motion of radar targets is similar to the relative motion of the wind: the true wind
always comes from aft of the apparent wind, regardless of wind direction or boat heading.

Likewise, moving target vessels are always approaching from a direction that is aft of what they
appear to be on the radar. How much the true track is aft of the apprarent track depends on the
target's SRM and DRM.

SUGGESTED EXERCISE:
Start with Time Factor = 30, Plot on Continuous, and Range 24.

Step (1) Run this demo till all tracks are clear (Radar clock about 12:21) and then stop vessel A.
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Notice the target tracks all turn "up screen.” When stopped, you see their true motion, which is
from a direction aft of the relative direction seen when moving. This exercise is a good way to get
a picture of what we mean by "aft of their apparent direction.” View the motion in True view and
radar view together to get more insight into this.

Step (2) Repeat the demo, but now increase your speed to 12 knots. By increasing speed, you
increase the effect of the relative motion, so the target tracks are pushed even farther off their true
tracks.

Tutorial Lesson 4 covers the relative motion diagram which illustrates this point with a vector
drawing.

GENERAL RULE:

When you slow down, targets turn up screen; when you speed up, targets turn down screen -- the
effects are small, however, when the target's SRM is large or its DRM is near parallel to your
heading.

Radar Trainer 2 /05. COURSE CHANGES

It is valuable to know how to anticipate the effect of your course changes on the relative
positioning and subsequent tracks of radar targets. When you turn right by some angle, all targets
will shift to the left by the same angle -- and vice versa.

This is a simple result of their change in relative bearing. If you are headed 000, and see a target
bearing 340 R, and then you turn 40° right, this target will shift 30° left to then appear at 300 R.
You can check this effect with target B, or similarily with any of the others.

It is easy to picture what is going on so far. The next step to anticipating what the radar will look
like after our turn is not so simple to guess ahead of time.

Repeat the demo and watch B. The target B is coming in from 340 R at a DRM of 168 R (check
this with CPA info B). We know when we turn 40° right, that it will shift left to 300 R, but now
what will its new DRM be? The answer is 145 R. In other words, when we turned away from the
target, its DRM turned towards us. Or put another way, when we turned right, the target appeared
to shift left and then turn left on the radar.

To see this, repeat demo and run at time factor 30 till about 12:20 -- long enough to see its DRM
established. Then change time factor to 1 and execute a 40° right turn. We have set vessel A in this
demo to be a large vessel so on time factor 1 you will see this slow turn evolve on the radar screen.

After Target B reaches the 300 R position, you can switch time factor back to 30 to more quickly
see the new DRM. Notice that it has turned left.

In more general terms, to account for targets on either side of us, we can put it this way: when we
turn clockwise, targets will shift counterclockwise and then appear to turn counterclockwise. Look
at the trails from this last exercise to verify this description.

Turning the other direction, the reverse occurs.

Exercise:
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Use the Set Targets option to change the speeds of several of these targets or your own to see how
this effect depends on relative speeds.

Radar Trainer 2/ 06. FINDING CPAS

The closest point of approach (CPA) is how close the target will pass you if neither of you alter
course or speed. The CPA is the perpendicular distance from you to the target track line. Note, it is
not the distance off when the target crosses your course line; typically the target will reach CPA
before or after actually crossing your course line. If a target shows a well defined track on the radar
screen, the CPA can be determined using the EBL and VRM.

To measure a CPA, set EBL parallel to the track line and then measure the perpendicular spacing
between the EBL and DRM track using dividers or ruler. This distance is the CPA; you can
convert it to miles by reducing the VRM to this spacing, measured from your central position. A
"portable range scale" (see Glossary) is useful for this measurement as well.

Run this demo and determine the CPAs of the targets. After the tracks are established with a higher
time factor, you can pause the action or reduce time factor to make the measurements. Check your
answers for each target (X) by with the CPA Info X. Note that close CPAs (targets C & D) can
only be determined on the lower range scales.

CPA measurement is discussed in Tutorial Lesson 3.3.

Radar Trainer 2 /07. MANUEVERING GAME
Practice with chosing course for desired CPA.

In this demo target F contains dangerous cargo with a fire on the aft deck. She is maintaining
course and speed of 5 knots toward 260 T. All approaching vessels are instructed to pass at 2.0
miles off and report her conditions as they are observed. At the moment she is headed toward you,
vessel A.

Start with vessel A and practice turning to achieve this CPA as F approaches.

Then jump to vessel B and do the same. After safely passing with B, jump to C, then D, then E to
get all vessels by her as instructed. Do not alter speed and do not cross her bow. You will find that
each of the subsequent vessels are all converging with F to begin with.

Tutorial Lesson 4.5 covers maneuvering to achieve a specific CPA. The right course to choose can
be computed with a calculator or solved graphically.

Note that we can't list specific answers to this, because the proper course to choose depends on the
distance to F at the time of the maneuver.

Or, practice this approach: set VRM to 2.0 miles and then alter course until target's DRM runs
tangent to this circle. Determine the right course from the screen alone in this manner. You can
always check your results with the CPA Info option.

Then repeat the demo and choose to cross her bow in each case to observe the other side. Then
repeat and choose to pass at 1.0 miles, etc.
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Radar Trainer 2/ 08. BUOY CHANNEL

B and C are buoys marking the port side of an entrance channel.
D and E mark the starboard side.
F is a vessel heading out the channel. You are approaching at 7 knots.

EXERCISES:
(demo 8-1) Just watch this for a while to see how you might identify the target headed out the
channel. What is different about their plotted trails?

(2) Jump to vessel F and watch its radar as it leaves the channel. Do you see A approaching from
the left? Slow down the time factor if needed.

(demo 8-3) What is the course that would take you into the channel? Use the EBL to align with the
channel. This is a valuable exercise for identifying similar channels underway.

(4) Practice driving up to and into the channel. You can get rid of F by just selecting Set Targets
and then 4 targets. This process always takes off the last (highest letter).

(5) Do it again with F coming out (select demo 8 again to reinstall F) and just stay clear of him.

Note you will have to set the time factor to a low value or you won't have time to think through the
maneuvers.

Radar Trainer 2 /08A. BUOYS IN CURRENT

This is the same as demo 8, but now current has been added.

C and D are buoys marking the port side of an entrance channel.

E and F mark the starboard side.

There is a strong current flowing northward. You are approaching from the South in vessel A.

B is a vessel heading out the channel. You are approaching at 7 knots; you can slow down, but
your maximum speed is 9 knots.

EXERCISES:

(1) Just watch this for a while to see how you might identify the target headed out the channel.
Note that if there is current present, if you stop, the buoys keep moving, because when you take
way off, you are still moving in the current.

(demo 8a-2) What is different about the trails of the buoys and those of the target headed out?

(3) Head North till you can identify the channel (and traffic), then set your course and speed to
clear the traffic and correct for the current, so you will track straight into the channel, between the
buoys.

(demo 8a -4) What is the true course of the entrance range marked by the buoys?
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(demo 8a -5) What is the set and drift of the current?

Radar Trainer 2/09. SAILBOAT RACE

This is only a sample of what you can set up on your own for practice using the Set targets option.
Use of radar in sailboat racing and related terms and jargon are discussed in Tutorial Lesson 4.6
Vessels A-E are sailboats on the weather leg of a race. The true wind direction is 315. Target F is
the windward mark. There are no currents or wind shifts on the course.

D is on Starboard tack; the rest on port. Each can only maneuver by tacking (turn right 90° on a
starboard tack or left 90° on a port tack), or falling off to leeward from either course. All vessels
have radar.

It will be necessary to lower the time factor to near 1 or there will not be time to figure out the
maneuvers or answers. Start with radar range 6 miles, but you may have to lower the range to
answer the questions.

Watch this demo run on True view long enough to see the general picture of what is taking
place...also jump onto the other vessels and take a look at the radar from their perspectives. Repeat
as often as needed.

Then, using only the radar view and your own screen marks or plot trails, answer these questions:
(demo 9-1) Who is ahead at time 12:00 -- or shortly after?

(demo 9-2) Who has the fastest boat speed?

(demo 9-3) Who is pointing higher and who is pointing lower than vessel A? (Hint, this is easy to
read from the radar trails when competitors are on the same tack. But what about D?)

(demo 9-4) Who will have to tack or duck as D crosses?

(demo 9-5) If B tacks, will A clear him?

(demo 9-6) Figure the times that each boat should tack to lay the mark.

(demo 9-7) Who will get to the mark first...tacking as needed?

(demo 9-8) As a game, use True View to drive all the boats around the mark by just tacking. Do
not change their speeds.

Answers are in the Tutorial, see contents under Practice Exercises.

Radar Trainer 2/10. SQUALL TACTICS

The following is a *very rough* schematic presentation of a squall. The idea is to illustrate how
important radar is in evaluating squall motions and related navigation.

Targets C,D,E,F are intended to mark the boundary of a developing black squall approaching
vessels A and B.
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Wind and seas are from 315 T, which are big enough to limit the courses of all vessels involved,
power and sail.

Vessel A is a port-tack sailboat; it can tack (maneuver A left 90) or fall off up to 20°, or tack and
then fall off to the left.

Vessel B is a power-driven vessel headed downwind. It can steer any course between 105 and 085,
or cross the wind and steer between 165 and 185.

First run this demo in True View to see what is taking place, then refer to the Radar screen. Study
the squall's motion, and then drive both vessels past the squall with these goals in mind:

Vessel A wants to clear B and get as far from the squall as possible.

Vessel B intends to cross the squall, but wants to spend the minimum time possible in doing so. He
must also keep clear of A, who has right of way.

Radar Trainer 2/ 11. HOSTILE PATROL

A sample of radar maneuvering game. You can make up games like the following using the Set
Targets option. Games can also be stored in a demo for later use. The following example "Hostile
patrol™ is an exercise on storm avoidance. Your job is to maximize the CPA between you and an
approaching vessel. The procedures for doing this are discussed in Tutorial Lesson 4.

You know you are within a fleet of hostile patrol boats and if any one of them sees you, they will
confiscate your vessel and throw you in jail forever.

You have two of them on the radar screen at 12:00. You know there are others, but so far you don't
know where they are.

The patrol vessels are large radar targets -- you can see them whenever they get within 24 miles of
you, but you can't see them farther off.

You are a small wood vessel which they can only detect by radar if they get within 8 miles of you.

Set VRM to 8 miles to mark your danger zone. If any of them gets within this 8 miles you lose!
Your maximum speed is 7 knots. You can take any course.

You know that they maintain constant course and speed thoroughout the patrol. They patrol until
1600 and then all go off radar watch.

Your job is to start the radar, use this knowlege and drive without being detected until 1600 on the
Radar clock.

RULES:

To complete this exercise without cheating...

-- Leave your radar range set to 24 miles throughout the exercise.

-- Do not use the CPA info option, since this is not a real option underway and will warn you if the
maneuver won't work, etc.

-- the only controls to use are Maneuver A.
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NOTES:

You will need to run this on low time factor, at least until you figure out your optimum course at
each maneuver. You will also have to compute the proper courses to take or they will get you.
HINT:

You must respond rather quickly to what you know to begin with. One approach is to set course to
make target DRM tangent to VRM ring, then don't alter course till you reach that CPA. Proper
headings can be determined using storm avoidance maneuvering.

Set the plot freq to 6 minutes so you can quickly estimate the course and speed of the patrol boats.

If you can't make it through, you can e-mail us from jail and we will send you the maneuvers you
should have made.

Other maneuvering games using the random target generator are presented in the Tutorial.

Radar Trainer 2/12. CROSSING VS. OVERTAKING

This demo presents a classic radar problem.
PART 1.

Read just this first part and do it then come back to the second part.

(demo 12-1) It is a clear night and you see the two targets approaching the port bow on the radar. If
you could see the running lights from these vessels, what lights would you expect to see?

HINT: solve the relative motion diagram (Tutorial Lesson 4.2) to figure the true course and speed
of the targets and from this figure their aspects.

These matters are discussed in the Tutorial. Check User's Guide Glossary for "relative motion
diagram” and "aspect” to get directions to the right place to look.

Stop here, study their motion on the radar screen and figure that out.

Answers are in the Practice Exercises section of the Tutorial Contents.

New approach. Press Repeat and start again.

It is dense fog. We have two targets approaching on the port side, not yet in sight.

We estimate the visibility in the direction of these targets to be about 1 mile.

(demo 12-2) What Nav Rules apply and what are we supposed to do?

(demo 12-3) What role does our knowledge of the visibility play in the action we take?

(demo 12-4) If this were clear weather, what are we supposed to do?
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Answers are in the Tutorial, see contents, Practice Exercises.

Radar Trainer 2/ 13. RENDEZVOUS PRACTICE

This is an exercise in setting a course to intercept (rendezvous) with another moving vessel.
Procedures for doing this are covered in Tutorial Lesson 4.3.

In short, you know the range and bearing to the target, its true course and speed, and your own
maximum speed. Your job is to figure out what course will take you straight to the target. If the
target is headed away from you, you must be able to go faster than it is to catch it, but this is not
necessarily the case if you are intercepting one headed near you.

(demo 13-1) Target is 100 miles off in direction 015. Its course is 050 and its speed is 12 knots.
Your max speed is 18 knots. What is the minimum time to get to him and what course should you
take?

(demo 13-2) Target is 175 miles off in direction 143. Its course is 280 and its speed is 15 knots.
Your max speed is 20 knots. What is the minimum time to get to him and what course should you
take?

(demo 13-3) Target is 16.0 miles off in direction 115. Its course is 210 and its speed is 6 knots.
Your max speed is 14 knots. You are to take up position 1.0 miles off her starboard quarter (135 R
off the target's heading). What is the minimum time to arrive on station and what course should
you take?

NOTES:
These problems are explained in Tutorial Lesson 4.3. They are from the excellent book called
Navigation for Masters by David House, although we use a differnt method of solution.

Clearly the Time factor will be extremely valuable in these exercises, but you can also "cheat"” by
checking the CPA Info option as soon as you make a maneuver to see if you are right...

14. PUB 1310, EX 4.

This is practice on maneuvering to achieve a specific CPA.

You will have to set time factor low to work this.

Your speed = 18 knots at course 188. Target is approaching on true course 258 at true speed of 12
knots. You wish to manuever when target is 6.5 miles off when target bears 153 to make good a
CPA of 3.0 miles.

The topic is covered in Tutorial Lesson 4.5.

The printed answer is: turn to course 218.

15. STORM AVOIDANCE
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For practice with storm avoidance (and to prepare for the Hostile patrol boat exercise in Demo 11),
we set up here a single target headed toward you. He is 35 miles out at bearing 315, headed
straight toward you (his course 135). His speed is 9 knots. Your max speed underway in present
conditions is 5 knots.

(demo 15-1) What course do you steer to put the maximum distance between you and he as he
passes (maximize the CPA)?

(demo 15-2) What is the max CPA you can achieve?

(demo 15-3) What will be the time of this max distance?

(demo 15-4) Compare what happens if you took an evasive action of just heading off perpendicular
to his course?

Note you need to run this on time factor 1, or low, so you can maneuver when he is still near 35
miles out to compare answers, given in Answers section of the Tutorial.

Storm avoidance is covered in Tutorial Lesson 4.4

Radar Trainer 2/ 16. SAIL RACING

Radar can be extremely valuable when racing. The subject is discussed in Tutorial Lesson 4.6.
Here we have 5 boats sailing to weather, all on port tack, with the wind at about 315. Notice how
quickly you can tell what the performance of each is relative to your own. You will have to switch
to the 3 mile range and then Repeat. Most radar applications to racing will be limited to ranges of
less than 5 miles or so, because you just can't see the targets much farther off.

B is sailing at the same speed, but is pointed 5° lower.

C is making the same speed as well, but is pointed 5° higher.

D has the same point, but is 0.2 knots slower.

E has same point, but is 0.2 knots faster.

F is sailing some 3° higher and about 0.1 knots faster.

Remember you can always check to see the initial course, speed, and location of targets with the
Set Targets option. Just run a demo, and then run Set Targets. This is also the best way to make
variations in the targets and have them repeat the way you want.

See tutorial for more discussion, in particular for how to determine these things, who is ahead, etc.
Practice using EBL and VRM to mark a target to check how it is doing relative to you and so forth.

Radar Trainer 2/17. USE OF THE EBL
Crossing in front, in back or on collision course.
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You decide which is which by placing the EBL on the targets when they first appear and watch
their plots.

RULE 19D 000

Rule 19d practice
1 target approaching from dead ahead (000R)
Turn 30 to 60 deg to the right

RULE 19D 050

Rule 19d practice
A sees target B approach from starboard bow (050R) B sees target A approach from port bow
(336R)

Try these maneuvers at 4 miles off:

A Turn right until vessel >30 deg on port bow (ie 050 + 30, or turn right 80°)
B Turn right 30 to 60, but since an approach from just a bit aft of this (<330 or so) would call for a
turn "till target abeam to port™ the larger turn is called for. 55° to the right will put A on the beam.

If each turns back to course when the other is in line with the old course, then this maneuver has
taken a collision course and opened the CPA to about 2 miles.

RULE 19D 080

RULE 19D 080

Example 1. Literal Rule 19d A sees fast target approaching from just forward of starboard beam
(080 R) According to the Rule 19d, A should turn right in ample time to avoid development of
close quarters. A sample might be turning right by ---- at 4.5 miles off.

B sees target approach from port bow at about 300 R. He Should also turn right, a sample might be
The animated examples in the Radar Rules module we show each doing their maneuvers
independly and then show them both occuring... as required by the rule: both should maneuver.

Example 2. Cockcroft-Lanjemier A sees fast target approaching from starboard beam (080 R)
According to the proposed maneuver in the Cockcroft-Lameijer diagram, at 6 to 4 miles off, A
should turn left until target is astern (ie about 100 to the left). In the example, 4.5 miles off would
be at radar clock time of 00:07:30.

B sees target approach from port bow at about 300 R. He Should turn right at 6 ot 4 miles off until
his target appears on his port beam. In his case that would be a , again at clock time about
00:07:30.

Note that although this vessel appears on the radar to be crossing, it is

RULE 19D 090
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RULE 19D 090

Rule 19d practice. A sees fast target approaching from starboard beam (080R) According to the
Cockcroft-Lameijer diagram, at 6 to 4 miles off, A should turn left until target is astern (ie about
100 to the left). In the example, 4 miles off would be at radar clock time of 00:07:30.

B sees target approach from port bow at about 300 R. He Should turn right at 6 ot 4 miles off until
his target appears on his port beam. In his case that would be a , again at clock time about
00:07:30.

Note that although this vessel appears on the radar to be crossing, it is

RULE 19D 115

Rule 19d practice

A sees fast target approaching from just aft of starboard beam (115R)

At 2 or 3 miles off, A should turn left until target is astern (ie 115R+180 = 295R or 360-295=65 to
the left.

B sees target approach from port bow. Should turn right 30 to 60 at 4 to 6 miles off. After B does
that maneuver it will no longer appear a treat to A, but A's maneuver above would be safe even if
B did not turn enough.

RULE 19D 130

Rule 19d practice
A sees target B approach from starboard quarter(130R). Guideline is to turn left till target is
abeam. 130+180 = 310R... or left 50 will do it.

Note though that B sees target A approach from port bow (336R), and B can figure SRM to show
that she is overtaking A. Here a turn of jsut 30 to the right at 5 mi off will clear the target. In most
cases, B would maneuver earlier than A.

RULE 19D 180

1 target overtaking us from astern
Turn left about 30 deg

RULE 19D 195

RULE 19D 195

Rule 19d practice.

A sees overtaking target approaching from 195R. According to the Cockcroft-Lameijer diagram, at
3to 1 miles off, A should turn left until target is astern In the example, 4 miles off would be at
radar clock time of 00:07:30.

B sees target approach from about 007 on starboard bow. He could turn either way overtaking if he
did it early. If he did not see you till later, he is likely to turn right, which is the suggestion of the
maneuvering diagram, which is also why it would suggest that A turns left for this vessel if it gets
in too close, even though it is a bit on the left side to begin with.
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RULE 19D 250

Rule 19d practice
Fast target approaching from aft of port beam (250R)
Turn right till target is astern.

RULE 19D 310

Rule 19d practice
1 target approaching from port bow (310)
Turn right till target is abeam to port.
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APPENDIX A: De internationella
sjovagsreglerna (pa engelska)

This module explains how the Navigation Rules apply to the use of Radar. We go over each rule

that directly or indirectly refers to the use of Radar and then explain what the rule means and then
give an interpretation of how to maneuver according to the rule.

In each case, the full text of the rule is presented and those parts related to radar are marked in red,
followed by a link to an explanation of the rule.

This NavRules on Radar module is included in two Starpath products: Radar Trainer 3.0 and
NavRules Plus!. Both are available are nautical software outlets or online at www.starpath.com .

RULE 2. Ansvar / Responsibility

(a) Nothing in these Rules shall exonerate any vessel, or the owner, master or crew thereof, from
the consequences of any neglect to comply with these Rules or of the neglect of any precaution
which may be required by the ordinary practice of seamen , or by the special circumstances of the
case. EXPLANATION 2

"...or of the neglect of any precaution which may be required by the ordinary practice of seamen..."”
This is a catch-all clause, but one that has been investigated to some extent in the courts with
numerous examples provided as guide lines. See discussion included in several of the references.
Note that exceptional performance, experience, or knowledge is not addressed here, but rather the
"ordinary practice of seamen.” Knowledge of compass use fits into that category, as is the effect of
tides and currents. Knowing that large ships underway are not very maneuverable is example of
ordinary knowledge that could be considered related to radar usage.

The very knowledge of the existence of radar on board and its appropriateness in the fog or at
night is another. Or having someone on watch rely on radar for watch keeping without proper
instruction in its use could be classified as not ordinary practice. See Example.

The rule is simply a reminder that we must ultimately rely on and are obligated to be familiar with
the fundamentals or at least rudiments of good seamanship if we are to take part in the safe
navigation of a vessel.

(b) In construing and complying with these Rules due regard shall be had to all dangers of
navigation and collision and to any special circumstances, including the limitations of the vessels
involved, which may make a departure from these Rules necessary to avoid immediate danger.

RULE 5. Utkik / Look-out

Every vessel shall at all times maintain a proper look-out by sight and hearing as well as by all
available means appropriate in the prevailing circumstances and conditions so as to make a full
appraisal of the situation and of the risk of collision. EXPLANATION 5

"Every vessel shall at all times maintain a proper look-out by sight and hearing as well as by all
available means appropriate in the prevailing circumstances and conditions so as to make a full
appraisal of the situation and of the risk of collision."”
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This rule requires us to use radar as part of the look-out or watch keeping in the fog or at night, or
in any conditions where we can't see well otherwise, because it is very clearly an "appropriate
means."

This is a distinctly different requirement than a very similar one requiring use of radar to evaluate
collision risk. In particular, the requirement for evaluating collision risk requires the navigator to
know how to interpret what they see. Here the requirement applies to anyone keeping watch. The
look-out does not always have the responsibility to interpret and make decisions about approaching
traffic. Their job can be just to detect it and then find the right person to do something about it.

Consequently, it would seen reasonable that if a crew is being left with the responsibility of watch
keeping, they should be given at least the minimum training required to make use of the radar
according to this rule.

RULE 6. Séker fart / Safe speed

Every vessel shall at all times proceed at a safe speed so that she can take proper and effective
action to avoid collision and be stopped within a distance appropriate to the prevailing
circumstances and conditions.

In determining a safe speed the following factors shall be among those taken into account:
(a) By all vessels:

(i) the state of visibility;

(i1) the traffic density including concentrations of fishing vessels or any other vessels;

(iii) the maneuverability of the vessel with special reference to stopping distance and turning
ability in the prevailing conditions;

(iv) at night the presence of background light such as from shore lights or from back scatter of
her own lights;

(v) the state of wind, sea and current, and the proximity of navigational hazards;

(vi) the draft in relation to the available depth of water.

(b) Additionally, by vessels with operational radar.

(i) the characteristics, efficiency and limitations of the radar equipment;

(i) any constraints imposed by the radar range scale in use;

(iii) the effect on radar detection of the sea state, weather and other sources of interference;

(iv) the possibility that small vessels, ice and other floating objects may not be detected by radar
at an adequate range;

(v) the number, location and movement of vessels detected by radar;

(vi) the more exact assessment of the visibility that may be possible when radar is used to
determine the range of vessels or other objects in the vicinity.

The issue of safe speed comes up often in court cases. A common problem is a vessel that believes
her radar watch is so good she can justify traveling at normal high speeds in reduced visibility.
Obviously, as this is being discussed in a court, the belief was wrong.

Consequently the Rules single out the precautions that must be made in radar watches. Again this
is from Part B, Section I, which are rules that apply in all conditions of visibility.

(b) Additionally, by vessels with operational radar.

"(i) the characteristics, efficiency and limitations of the radar equipment...”

Arbetsbok for radarutbildning 74 © David Burch, Starpath & Hans Erlandsson



www.starpath.com - www.bnmarin.com/radar/radar.htm

This section of the rule is to stress to operators and masters that one cannot without careful
consideration use a radar watch as justification for high speed in the fog. It is clearly a broad
warning emphasizing we need to know how it works and that unless we do, we might make wrong
conclusions about present traffic and our associated choice of speed.

Under "characteristics™ one might include the knowledge of warm up times, what the screen is
supposed to look like, how to tune it, common types of false echoes, behavior in rain or waves,
active range being a function of antenna height, blocked regions, etc. Under "efficiency"” one might
include the effects of different frequencies and pulse repetition intervals, open array versus radome
antennas, and so on, and under "limitations™ might be the reflective difference between wood and
plastic versus steel, small vs. large targets, resolving power limitations, range being limited by
power output, etc.

This is a ruling about using radar to determine safe speed, so the primary concerns are those
elements of radar operation which tell us what the traffic is or what the visibility might be, as
opposed to analyzing the specific motion of that traffic to figure collision risk -- although this latter
aspect of radar use is obviously closely related, and we are determining safe speed to avoid
collision risk.

"...(i1) any constraints imposed by the radar range scale in use"

Obviously distant targets will be missed if viewing only the closer ranges. But equally important, a
small targets can be missed when viewing the larger ranges. See related discussion in Explanation
7b.

"...(i1i) the effect on radar detection of the sea state, weather and other sources of interference;..."

In bad weather and rough seas the radar is less dependable for detecting small targets, maybe even
larger targets in very bad conditions. There are tuning options to help with this (see Lesson x), but
in severe cases it is still a problem. A severe snow storm, for example, can almost shut down the
dependability of radar observations, as can an extremely heavy rain fall.

"...(iv) the possibility that small vessels, ice and other floating objects may not be detected by radar
at an adequate range;..."

See related discussion in Explanation 7b. Note that this is the one place in the Nav Rules that
imply the Rules are indeed intended to prevent collisions with "things" as well as with vessels. The
Starpath Weather Trainer program discusses radar detection of sea ice in various forms.

As an aside, the word "collision” implies the unintended striking together of two vessels underway.
An underway vessel striking an object other than a vessel underway (moored vessel, ice berg,
dock) is called an "allision.” The USCG maintains separate safety statistics for these two types of
accidents.

"...(v) the number, location and movement of vessels detected by radar;..."
The implication here is that a vessel that detects a large number of vessels moving about in various

directions should slow down when passing through or by them. Examples are fishing fleets or
yacht races.
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Since the author has observed this rule violated prominently more than once, he does not hesitate
to add that simply sounding the whistle is no compensation for excessive speed in these conditions.
Furthermore, Rule 8 (f) (iii) applies, even if the large fleet of vessels is in fact illegally impeding
its passage.

"...(vi) the more exact assessment of the visibility that may be possible when radar is used to
determine the range of vessels or other objects in the vicinity."”

This part of the rule is an important reminder that with radar we can very often determine the
effective visibility. When a vessel or buoy first appears, note its range from the radar. Or when
passing some object, note its radar range when it is no longer visible, and you have precisely what
you need to anticipate in the future when to expect subsequent radar targets to emerge from the
fog.

The state of the visibility can, of course, change with time, and is often different in different
directions. But this remains valuable information in part because the steering rules change when a
vessel is in sight.

Furthermore, if we have an estimate of the visibility, we can assess the extent of the region about
us that we can see, and therefore make more reasonable estimates of what is a safe speed. The
earlier parts of this rule emphasize the limits of radar in making this evaluation, and when the
visibility is low these limits are even more crucial.

RULE 7. Risk for kollision / Risk of collision

(a) Every vessel shall use all available means appropriate to the prevailing circumstances and
conditions to determine if risk of collision exists. If there is any doubt such risk shall be deemed to
exist.

(b) Proper use shall be made of radar equipment if fitted and operational, including long-range
scanning to obtain early warning of risk of collision and radar plotting or equivalent systematic
observation of detected objects. EXPLANATION 7b

Explanation of Rule 7b

"Proper use shall be made of radar equipment if fitted and operational...”

Rule 7 on determining risk of collision is from Part B, Section I, which includes those rules that
apply to all conditions of visibility. In other words, the rule says proper use of radar "shall” be
made night or day, rain or shine, in the fog, near the fog, or totally out of the fog.

Shall means must, it's not an option. If you have it, you must use it whenever there is any doubt at
all about risk of collision... which of course there always is when you first see a vessel on the
horizon headed toward you by sight or by radar. The term "proper use" implies we should know
how radar works and how to use it.

Obviously, if by just watching an approaching vessel for some time we can tell there is absolutely
no risk, then we are not obligated to start any sort of radar plot. But in some cases even when a
vessel is in clear view, it is easier to track what they are doing with an automatic radar plot. A
quick trip to the radar to set a proper scale and start a plot can prove valuable even with vessels in
clear sight. The rule simply states that if you have any doubt, you must do this.

"...including long-range scanning to obtain early warning of risk of collision..."

Arbetsbok for radarutbildning 76 © David Burch, Starpath & Hans Erlandsson




www.starpath.com - www.bnmarin.com/radar/radar.htm

This means that at night or in the fog, when you can't see far by eye, you should be frequently
checking the higher ranges to see if anyone is headed toward you. On smaller radar units, this
means the 12-mile range, as you won't see much beyond that, unless you are looking for land. See
discussion of maximum radar range in Lesson X.

Remember too, though, the warnings of Rule 6b on radar ranges and again the word "proper" in
this rule. When local visibility is not good or at night, or in big waves, you cannot just set the radar
to a high range and leave it. We must frequently check the lower ranges to see if any small target
might have sneaked up on us.

A small target might not be visible at all on any range from more than 3 or 4 miles off, and at the
same time not be visible even at 1 mile off if we are looking for it on the 12 mile range. On all
radars, the resolution is better on lower scales.

Hence the normal procedures on a radar check would be to look carefully at a few sweeps on the
higher scales, then do the same on a couple of the lower scales. In rough seas, this can take some
time, as the screen can be cluttered with reflections from waves and therefore take some tuning on
each scale.

It is also the author's experience (opinion) that the various styles of radar "alarms" or alarm rings
on small craft radar are not very dependable for making these observations for you and warning
you adequately. If you do intend to use these for any purpose, it is naturally best to carry out a
thorough test of their operation.

"...and radar plotting or equivalent systematic observation of detected objects."”

This is a key phrase in the Nav Rules about the use of radar. Remember it applies to all conditions
of visibility -- in short, to all uses of radar involved in the evaluation of collision risk. The wording
of this rule likely came about before the advent of plot options on small craft radar. We have to
assume that this "plotting” does not simply mean turning on the plot or echo trail option.

"Plotting"” here almost certainly referred to making some evaluation of the relative motion diagram.
In the simplest case, is a target headed towards us one pointed at us or one we are overtaking. The
next level of evaluation is determining the true course, speed, and aspect of the target vessel. These
points and the role they play are covered in Lesson 4.

The "systematic observation,” on the other hand, could clearly be met by engaging an automatic
echo plot function with associated timer. It is the author's experience, however, that there will be
cases where the interaction is so potentially critical that writing the actual observations (range,
bearing, and time) in the log book or corner of the chart seems more than justified.

Think of the case of a vessel closing from ahead at two or three times your speed. Remember too,
that if someone inadvertently changes the radar range on you, the trails will be erased. If such an
event contributes to a collision in any manner, it will be little consolation that this was not your
error. Your error was failing to recognize the possibility of losing this record and the consequences
it might have.

(c) Assumptions shall not be made on the basis of scanty information, especially scanty radar
information.

EXPLANATION 7c
Explanation of Rule 7c
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"...especially scanty radar information."

The scanty information is typically radar conclusions made from either too far off or not long
enough in time. The rule is about evaluating risk of collision which would in turn call for some
action. If this action is taken without proper evaluation, it could lead to more trouble rather than
less.

It is crucial that some form of "systematic observations™ be made on the proper range. A crucial
case is the one of a target approaching from dead ahead at a high speed. In a sea way that smears
out the plot trail record of the target when viewed from far off, it cannot be determined at larger
ranges whether it will indeed pass safely to the right or left. A turn to the right without proper
confirmation could interfere with what would have been a safe starboard passing.

Careful plotting and visual watching is crucial in this interaction as well as radio contact if in
doubt. As always, when possible the target should be monitored by sight as well as radar. Often
you can tell the aspect of a vessel from a distance more precisely with binoculars and compass than
you can with radar.

(d) In determining if risk of collision exists the following considerations shall be among those
taken into account:

(i) such risk shall be deemed to exist if the compass bearing of an approaching vessel does not
appreciably change.

(i) such risk may sometimes exist even when an appreciable bearing change is evident,
particularly when approaching a very large vessel or a tow or when approaching a vessel at close
range.

RULE 8. Atgard for att undvika kollision / Action to avoid
collision

(a) Any action taken to avoid collision shall, if the circumstances of the case admit, be positive,
made in ample time and with due regard to the observance of good seamanship.

(b) Any alteration of course and/or speed to avoid collision shall, if the circumstances of the case
admit, be large enough to be readily apparent to another vessel observing visually or by radar; a
succession of small alterations of course and/or speed should be avoided.

EXPLANATION 8b

Explanation of Rule 8b

(b) Any alteration of course and/or speed to avoid collision shall, if the circumstances of the case
admit, be large enough to be readily apparent to another vessel observing visually or by radar ; a
succession of small alterations of course and/or speed should be avoided.

Note that this rule applies in all conditions of visibility and even to those vessels which do not
carry radar. When you maneuver, it should be visible to the other vessel observing "by radar.” This
calls for large turns, on the order of 60° or more. The course alteration diagram provides a set of
guidelines that cover most circumstances in normal conditions.

Course Alteration Diagram
The source of this diagram is explained below. It is a summary of typical course alterations in
response to the detection of a radar target at various bearings. It is presumed that the target is not in
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sight and that maneuvering is according to Rule 19d.
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For targets appearing at forward bearings (from about 292 R to 112 R) the responses are referred to
as "Normal turns, made preferably at target ranges of 4 to 6 miles.” This is indicated schematically
by the shaded regions spanning these ranges.

Turns in response to targets appearing aft of that line are called "Escape action, taken preferably at
ranges less than 3 miles.” Again, shown shaded as a reminder. To some extent, these are
maneuvers being made in response to an approaching vessel that did not take the proper early and
substantial action when you first appeared forward of the beam on their radar screen -- or they
simply did not see you.

Needless to say, these are only guide lines to typical turns that meet the intentions of the Rules
away from special circumstances that might call for special maneuvers. The numerical values
quoted here are not specified in any rule, they are rather the suggestions of experts that would meet
the spirit and wording of the Rules.

A notable feature included in this diagram from Cockcroft and Lameijer is the extension of the
region of "starboard beam™ to some two points forward of 090 R and an extension of the port turn
domain some 30° into the region of the port quarter. A cursory literal reading of the rule would
have these boundaries be at 090 R and 180 R precisely, rather than the approximate 070 and 210
given in the diagram. The Radar Trainer simulator provides an ideal way to demonstate the logic
and value of the Cockcroft-Lameijer ideas with regard to this. We do not have a copy of the article
they cite when they present the diagarm (referenced below), but see these Notes on the Diagram
for a few ideas which might account for their suggestions.
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Credits

This diagram is adapted from a similar one in the excellent book of Cockcroft and Lameijer. They
describe this diagram as a modification of the work of the Royal Institute of Navigation published
in Journal of the Institute of Navigation, vol. 25, page 105. Their modification was toward making
the diagram more consistent with Rule 19d. We have changed the style and presentation of the
diagram, but not its content or concept.

Remember too, we can always stop. A collision course situation which develops when we are
moving and a target is approaching diagonally will appear as a relative motion plot aimed straight
towards us on the radar screen. If we stop, the target's relative motion trail will curve up screen and
the collision threat will be alleviated.

The Radar Trainer provides a very convenient means of investigating what degree of turning can
be seen on another radar and the opportunity to practice with the simple expedient of stopping.

(c) If there is sufficient sea room, alteration of course alone may be the most effective action to
avoid a close-quarters situation provided that it is made in good time, is substantial and does not
result in another close-quarters situation.

(d) Action taken to avoid collision with another vessel shall be such as to result in passing at a safe
distance. The effectiveness of the action shall be carefully checked until the other vessel is finally
past and clear.

(e) If necessary to avoid collision or allow more time to assess the situation, a vessel shall slacken
her speed or take all way off by stopping or reversing her means of propulsion.

(f)

(i) A vessel which, by any of these rules, is required not to impede the passage or safe passage of
another vessel shall, when required by the circumstances of the case, take early action to allow
sufficient sea room for the safe passage of the other vessel.

(i1) A vessel required not to impede the passage or safe passage of another vessel is not relieved of
this obligation if approaching the other vessel so as to involve risk of collision and shall, when
taking action, have full regard to the action which may be required by the rules of this part.

(iii) A vessel, the passage of which is not to be impeded remains fully obliged to comply with the
rules of this part when the two vessels are approaching one another so as to involve risk of
collision.

RULE 19. Upptraddande i nedsatt sikt / Conduct of Vessels in
Restricted Visibility

(a) This Rule applies to vessels not in sight of one another when navigating in or near an area of
restricted visibility.

(b) Every vessel shall proceed at a safe speed adapted to the prevailing circumstances and
conditions of restricted visibility. A power-driven vessel shall have her engines ready for
immediate maneuver.
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(c) Every vessel shall have due regard to the prevailing circumstances and conditions of restricted
visibility when complying with the Rules of Section | of this Part.

(d) A vessel which detects by radar alone the presence of another vessel shall determine if a close-
quarters situation is developing and/or risk of collision exists. If so, she shall take avoiding action
in ample time, provided that when such action consists of an alteration of course, so far as possible
the following shall be avoided:

(i) an alteration of course to port for a vessel forward of the beam, other than for a vessel being
overtaken;

(ii) an alteration of course toward a vessel abeam or abaft the beam.

EXPLANATION 19d
Explanation of Rule 19d
"(d) A vessel which detects by radar alone the presence of another vessel..."

The rule applies when any target is first detected anywhere on the radar screen, forward, aft, port
or starboard.

It also states that you do not see the target visually, but this is also implied in that this rule is in
Section I, which applies to vessels in or near conditions of restricted visibility. Remember this
rule applies when you are near fog as well as in it. You could have clear skies and detect a vessel
in a fog bank miles from you.

Whether or not you have heard it is another matter (it says radar "alone") . if you have heard a
vessel you can't see, there are specific rules (Rule 19e) for that situation. Furthermore, you cannot
always be certain that the vessel you detect on radar is the one you hear, especially if there is more
than one target present.

"...shall determine if a close-quarters situation is developing and/or risk of collision exists."”

"Close quarters" is discussed in the References and in the Starpath Radar Trainer Tutorial. It is that
safety zone you need to maintain about you so that you can maneuver on your own to avoid a
collision if you have to, regardless of what the other vessel might do. It is some radius the size of
which depends on the circumstances. In the fog with a fast moving deep sea vessel approaching, it
is certainly measured in miles, not fractions of a mile. This can be viewed as a minimum CPA you
will accept as safe passing.

Hence our first job is to track the vessel ("'systematic observations") to make an evaluation as soon
as possible of its relative plot to determine how this is developing with regards to actual collision
risk with everyone operating normally plus the extra safety standards of preventing close quarters
situation.

If you are a sailing vessel, for example, under difficult conditions of big waves and strong winds,
then you must figure into this reckoning what type of wind shifts might be expected and how you
might have to respond with course changes. A power-driven vessel might not understand these
constraints. Radio contact is always valuable in these conditions.

"If so, she shall take avoiding action in ample time,..."
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Note the crucial distinction in the wording here compared to interactions in clear weather. We are
not avoiding a collision when risk of collision exists, as in clear weather, but rather are avoiding
the "development” of close quarters or collision risk itself. It is a clear call for earlier, more
conservative actions.

However, it is also important to remember Rule 7 ¢ which applies to all evaluations of risk of
collision: assumptions should not be made on the basis of scanty radar information. In other words,
we need to make whatever systematic observations are required so that we can indeed determine if
risk is developing. To just see a target and maneuver is both wrong and dangerous.

"...provided that when such action consists of an alteration of course,..."
The rule then gives explicit instructions that cover all cases.
"...s0 far as possible the following shall be avoided:

(i) an alteration of course to port for a vessel forward of the beam, other than for a vessel being
overtaken..."

Part (i) tells us we should turn right for any vessel approaching forward of the beam.

The exception is when the approaching target is one we are overtaking. Remember the definition
of overtaking -- our course within 62.5° of theirs approaching from 2 points aft of their beam, or
their aspect greater than 112.5°. To know this, however, we must evaluate the RMD. We have no
other way of knowing. The vessel being overtaken can approach us on the radar screen from
anywhere forward of the beam. Furthermore, the first part of this rule has already told us that we
must make this evaluation as our first obligation.

When the target is moving down screen from ahead this is simple to figure. If their SRM is less
than our speed, we are overtaking them. On all other diagonal approaches, we must evaluate the
RMD.

When interacting with a crossing or meeting vessel in the fog, neither vessel has "right of way," in
distinct contrast to vessels approaching in clear weather. Both are instructed by this rule to move as
prescribed above. When overtaking, however, we do have other rules that apply in any condition
of visibility. Namely Rule 4 to stay clear when overtaking and rule 6 to do so early and
prominently.

When overtaking, then, it is our obligation to make an early and prominent maneuver to stay well
clear. The target in turn on his radar will see us approaching up screen from aft of his beam. His
job will then be to decide if close quarters is developing and if so to turn away from us. When
overtaking, however, we should maneuver early enough that he would not be concerned about
close quarters developing and then would not have to apply the Rule.

Note the big distinction here between navigation in sight and not in sight. When we are being
overtaken in clear weather we are instructed to hold course and speed. But when we see someone
overtaking us by radar alone, and they are headed toward close quarters, then we must move away
from them.
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In the same vein, in the 3 pictures above, the head-on situation and the starboard bow approach are
calling for the same type of maneuver we would make in clear weather, turn to the right for the
head on, and avoid crossing in front when keeping clear of a stand on vessel (implied in Rule 15).
But the turn to the right for the port bow approach is contrary to Rule 15 for clear weather... we are
turning to cross his course with the understanding that he will not be holding course and speed but
will also be turning to his right. In short, our instinct (without knowledge of Rule 19d) would be
right in all cases but the port approach... our “clear weather instinct” would lead us wrong in that
case as it would with a close overtaking vessel.

"...s0 far as possible the following shall be avoided:
(i) an alteration of course toward a vessel abeam or abaft the beam."

Part (ii) of this rule tells us that we should turn away from any target approaching from aft the
beam. If it approaches from the port quarter, we turn right, and if from the starboard quarter, we
turn left.

Note that this latter circumstance, a target approaching from the starboard quarter is the only
circumstance that calls for a turn to the left. All other cases call for a turn to the right. A schematic
reminder of this is shown here.

Forward of the beam,
turn Right

Aft of the beam,
turn away

In principle, the response to a vessel approaching from dead astern could be a turn in either
direction, but see the suggestions and notes in the sections below for a preference that might be
useful.

Valuable Details on Actual Maneuvers
A more specific compilation of maneuvering guidelines is presented in the Course Alteration
Diagram, which was adapted from the work of Cockcroft and Lameijer.

A careful study of this diagram answers many of the difficult questions a navigator is confronted
with when interacting with traffic in the fog and in clear weather. Needless to say, these are
guidelines only. Rule 2b is a specific reminder that we must always respond to the actual
circumstances at hand and to any special circumstances that may apply -- in short that there are
indeed no fixed rules like those presented in any course alteration diagram. A frequent example of
"special circumstances" is the presence of more than two vessels in the interaction -- and if both
are converging on you from diagonal courses while you are underway, stopping could well be the
best solution.

Animated Examples of Various cases
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See Rule 19d Animated Examples for demonstrations of how these maneuvers appear on the radar
screen.

(e) Except where it has been determined that a risk of collision does not exist, every vessel which
hears apparently forward of her beam the fog signal of another vessel, or which cannot avoid a
close-quarters situation with another vessel forward of her beam, shall reduce her speed to the
minimum at which she can be kept on her course. She shall if necessary take all her way off and in
any event navigate with extreme caution until danger of collision is over.

** Summary of Rule 19d * *

In a nutshell, this most-important Rule for radar observers (Rule 19d) can be summarized: if you
see on the radar screen a target closing in on you from forward of the beam that you cannot see
visually, you turn right. If it approaches from aft of the beam, you turn away from it. Forward of
the beam, turn right; aft of the beam turn away. Those are the basics to remember. Details are
covered in EXPLANATION 19d.
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APPENDIX B: Pappersbaserade hjalpmedel
for plottning

Da du installerar Radar Trainer far du tillgang till ett antal filer i PDFformat, som hjalper dig i dina
berékningar:

e Portable range scales Avstandsskalor som &r justerbara som kan anvéandas for att lasa av
anvstandet pa en radarskarm.

e Plotting sheets Plottningsdiagram anvands for att 16sa uppgifter som har med relativ
rorelse att 6gra och for att tex fastsla CPA (closest point of approach) och tid till CPA
(TCPA) och inte minst for att rakna fram kursval for dnskad CPA.

e Parallel index sheets Dessa kommer till sin ratt forst da du kopierar dem pa
overheadplast (genomskinlig plast). Darefter kan du klippa till dem sa de passar din
datorskérm / Radar Trainer.
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Cut to match range ring spacing
on your radar or Starpath Radar Trainer Simulator
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Om Radar Trainer & Radar for Mariners

Radar Trainer ar en programvara for traning pa radarnavigation pa persondator. Det &r latt att
installera (operativsystem fran Windows 98 och uppat) och ger manga majligheter att trana en
méangd situationer —helt riskfritt och till en battre ekonomi.
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Skarmdump fr&n programvaran Radar Trainer

David Burch

Boken "Radar for Mariners”

David Burch — Upphovsman och forfattare

Upphovsman bakom programvaran Radar Trainer och boken Radar for
Mariners (McGraw Hill forlag). Grundade Starpath School of Navigation i
Seattle USA och ar en vérldsauktoritet inom nautisk utbildning. En ndrmare
presentation av Starpath aterfinns pa www.starpath.com

N A

Bjorn Nilsson — Expert pa nautisk hard och mjukvara

Driver sedan 10 ar tillbaka BN Marinelektronik AB pa Dalard och ar expert inom
nautisk hard- och mjukvara ombord. Ar terforséljare av samtliga storre
kvalitetsmérken och har leverererat 100-tals skraddarsydda I6sningar éver hela
Sverige och till ett antal storre yachter runtom medelhavet.

Kjell Johansson — Civil och militar utbildare

Utbildar rekryter i bland annat radarnavigation pa Stridsbat 90 pa AMF1 i Vaxholm
norr om Stockholm. Har stor pedagogisk erfarenhet fran radarutbildning och har
ansvarat for att sékerstalla god radarkompetens hos saval militar som civil personal.

Hans Erlandsson — Féretagare inom simulation

Ar privatpilot och undervisar inom flygnavigation, ar kustskeppare och har ett antal
produktlanseringar inom simulation bakom sig (kérsimulator for vningskorning
www.smartstart.nu , skyttesimulator www.hagelskytte.nu mm).
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