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SUBJECT: Radar’s measurement

1. Purpose and scope of exercise

The aim of the exercise is to familiarize students with the types and operation of measurement
markers used in marine radars and their use to determine the navigational parameters of detected objects.

2. Theoretical background

1. Graphic marking, Polish and English nomenclature of measurement markers and their control
elements.

2. Types of presentations and orientations used in marine radars.

3. Influence of the change of orientation on the measurement of true and relative bearings.

4. Types of measurement markers used in radars.

5. Procedures of regulation and operation of particular markers.

6. Methodology of radar measurements.

7. Calibration accuracy of markers - assumptions of IMO Resolution 1983.

8. Definitions: relative bearing, true bearing.

3. Description of the radar stations

Radars of various types are available in the laboratory. Radar specifications are in section called
‘DESCRIPTION OF THE RADAR STATIONS”.
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4. The exercise

Radar NUCLEUS 5000
Examining the possibility of measuring distance and bearing using a marker, on the example of
Raster - Scan radar with the possibility of decentralization.

— make the radar adjustment at the range of 6 Nm, long pulse;

— measure with a marker (in accordance with the measurement methodology) the distance and
relative bearing to Bystrzanska Kepa Island (object no. 11) and to the elevator Ewa (estimated
chart position of the elevator is indicated by the tutor);

— make the required calculations and measurements on the chart;

— turn the adjustment knobs as far as possible to the left;

— switch radar to stand-by mode.

Radar GEM 1804 R/6
Testing the measurement capabilities of EBL.

— make the radar adjustment at the range of 8 km, long pulse;

— switch on the EBL and VRM

— measure the relative bearing and distance to Kepa Jezyka Island (decentralize the radar image if
necessary);

— change the range to 4 km;

— measure with EBL and VRM the relative bearing and distance to Przesmyk Orli;

— calculate the true bearing to Kepa Jezyka Islad and Przesmyk Orli;

— center the radar image;

— turn all of the radar adjustment knobs to the zero position and switch the radar to the STAND-BY
mode.

Radar SIMRAD 83/93
Examining the possibility of measuring direction using an electronic bearing line and distance
using VRM.

— make the radar adjustment at the range of 6 Nm, long pulse;

— identify the Bystrzanska Kepa Island on Lake Dabie on the screen (object no. 11);

— change the range to 3 Mm;

— Decentralize the radar image so that Bystrzanska Kepa Island is visible;

— Measure with EBL and VRM the relative bearing and distance to Bystrzanska Kepa Island;

— calculate the true bearing;

— center the radar image;

— turn all of the radar adjustment knobs to the zero position and switch the radar to the STAND-
BY mode.
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Radar KODEN MDC 1860
Distance measures by the use of fixed range rings.

— make the radar adjustment at the range of 6 Nm, long pulse;

— carry out additional adjustment (A/C Sea, A/C Rain), if necessary;

— switch on the fixed range rings;

— change the range to 12 Mm;

— using fixed range rings measure the distance to Bystrzanska Kepa Island (object 11);

— change the range to 6 Mm;

— using fixed range rings measure the distance to Bystrzanska Kepa Island;

— change the range to 3 Mm, decentralize the radar image so that Bystrzanska Kepa Island is
visible;

— measure the distance to Bystrzanska Kepa Island using fixed range rings and VRM;

— center the radar image, turn all of the radar adjustment knobs to the zero position and switch the
radar to the STAND-BY mode.

Radar FURUNO FAR 2815
Measurement of direction using an electronic bearing line (EBL) and distance using a variable
range marker (VRM).

— make the radar adjustment at the range of 6 Nm, long pulse;

— change the range to 3 Mm;

— measure the distance and relative bearing to Kepa Jezyka Island (object no. 14) and to Sadlinskie
Laki (object no. 9);

— calculate the true bearings;

— center the radar image, turn all of the radar adjustment knobs to the zero position and switch the
radar to the STAND-BY mode.

Radar FURUNO FR 2115
Measurement of direction using an electronic bearing line (EBL) and distance using a variable
range marker (VRM).

— make the radar adjustment at the range of 6 Nm:

— decentralize the radar image so that Bystrzanska Kepa Island is visible (object no. 11);

— measure the distance and relative bearing to Bystrzanska Ke¢pa Island and Sadlinski Cape (object
no. 10);

— calculate the true bearings to Bystrzanska Kepa Island and Sadlinski Cape;

— center the radar image; turn all of the radar adjustment knobs to the zero position and switch the
radar to the STAND-BY mode.
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Radar SIMRAD R3016
Measurement of direction using an electronic bearing line (EBL) and distance using a variable
range marker (VRM).

— make the radar adjustment at the range of 6 Nm;

— change the range to 3 Mm;

— using VRM and EBL measure the distance and relative bearing to Kepa Jezyka Island (object no.
14), Kopa Island (object no. 8), Sadlinskie aki Island (object no. 9);

— change the range to 1/4 Mm and decentralize the radar image in the direction of approx. 180° on
the angular scale of the radar;

— measure the distance and relative bearing to Bielawa Island (object no. 2);

— center the radar image;

— calculate the true bearing from the radar to K¢pa Jezyka Island (object no. 14), Kopa Island
(object no. 8), Sadlinskie L.gki Island (object no. 9) and to Bielawa Island (object no. 2);

— enter the results in the table; center the radar image ( Menu> View> Reset offset);

— turn all of the radar adjustment knobs to the zero position and switch the radar to the STAND-
BY mode.

Radar KODEN MDC- 7906
The measurement capability of an electronic bearing line.

— make the radar adjustment at the range of 6 Nm;

— switch on EBL and VRM,;

— change the range to 3 Mm; if necessary, decentralize the radar image;

— measure with EBL and VRM the distance and relative bearing to Bystrzanska Kepa Island
(object no.11), Sadlinski Cape (object n0.10) and Kopa Island (object no.8);

— calculate the true bearings to Bystrzanska Ke¢pa Island, Sadlinski Cape and Kopa Island,

— turn all of the radar adjustment knobs to the zero position and switch the radar to the STAND-
BY mode.

***IN CASE OF FAILURE OF ONE OF THE MENTIONED ABOVE RADARS FOLLOW THE
INSTRUCTIONS FOR ‘RADAR JMA - 3254°

Radar JMA-3254.
Testing of measurement possibilities of EBL and VRM.

— make the basic radar adjustment at the range of 6 Nm, long pulse;

— adjust the radar if necessary with A/C Rain and A/C Sea;

— change the range to 0.75 Mm, decentralize radar image in the direction of 120°;

— indicate the Elewator Ewa by the use of VRM and EBL, calculate true bearing.

— center the radar image;

— turn all of the radar adjustment knobs to the zero position and switch the radar to the STAND-
BY mode.

Akademia Morska w Szczecinie. Wszelkie prawa autorskie zastrzezone. Strona 6



5. Report expectations

The report should be prepared in accordance with the attached template and should contain obligatory
answers to all the questions it contains.

The report should be prepared independently, hand-written and legible, and submitted to subsequent
laboratory classes.

6. Educational outcomes

I1/3. Efekty ksztalcenia i szczegolowe tresci ksztalcenia

Efekty ksztalcenia — semestr ITI Eiemnkowe

EK1 | Ma uporzadkowana. podbudowans teoretyeznie wiedze ogolna zwiazana z reprezentowana | K W05 K W17;
dyscyplina inFynierska w zakresie radiolokacji. E W25

EK2? | Potrafi dokonac amalizy sposobu funkcjonowania i ocenic— w zakresie winikajacym | K UILS; K 1719;
z reprezentowanej dyscypliny inFvnierskiej — istniejace rozwiazania techniczne radardw, | K U286
inferpretowac obraz radarowy 1 procesy regulacji

Metody i kayteria oceny

EK1

Ma uporzadkowana, podbudowana teoretyeznie wiedze ogolna zwiazana z reprezentowana dyscy-
plina inFynierska w zakresie radiolokacji.

Metody oceny

Sprawdziany 1 prace Kontrolne w semesirze.
g

Krvteria/ Ocena

3

3.5-4

45-5

Eryterium 1

Ma vporzadko-
wana. podbudo-
wang teoretycznie
wiedze ogolna
TWi3zanj 7 repre-
zentowana dyscy-
pling inZynierska
w zakresie radio-
lokacji.

Nie posiada wiedzy w
zakresie radiolokacyi.

Posiada wiedze w za-
kresie radiolokacji na
poziomie podstawo-
Wym

Posiada wiedze w za-
kresie radiolokac)i na
POZIOMie ZAAWanso-
Wanym.

Posiada pelna wiedze
w zakresie radioloka-
cji.

EK2

Potrafi dokonaé analizy sposobu

funkcjonowania 1

OCenic—

w  zakresie wynikajacym

z reprezentowane] dyscypliny inFynierskiej — istniejace rorwiazania fechniczne radardw, inferpreto-
wac obraz radarowy 1 procesy regulacji.

Metody oceny

Zaliczenie cwiczen, laboratoriow’ svmulatorow | sprawdziany i prace kontrolne w semestrze.

funkcjonowania i
ocenic— w zakre-
sie wynikajacym
Z reprezentowane]
dyscypliny inzy-
nierskiej — istnie-
jace roZwiazania
techniczne rada-
10w, interpreto-
wac obraz rada-
TOWY 1 PIocesy
regulacji.

Woscl 1 0graniczenia.

Krytenia/ Ocena 2 3 3.5-4 4.5-5
Kryterium 1 Nie potrafi obshugi- Potrafi obshigiwac Potrafi obshagiwac Potrafi obshugiwac
Potrafi dokonac wac urzadzen radaro- | urzadzenia radarowe. urzadzenia radarowe urzadzenia radarowe,
analizy sposobu wiych. OTaZ Zna jego mozli- na jego mozliwosci 1

OZraniczenia oraz po-
trafi wilasciwie zin-
terpretowac obraz ra-
darowy.
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7. Conditions of final evaluations
| SEMESTR I RADIOLOEACTA LABORATORYTME 15 GODEZ.

WYKORZYSTANIE URZADZEN RADAROWYCH — STKOLENIE N4 POZIOMIE OPERACYTNYM
Wplyw elementéw regulacyjnych na obraz radarowy.

Zorienfowania 1 zobrazowania.

Parametry techniczno-eksploatacyjne radam.

Znieksztaleenia 1 zaklocenia obrazu radarowego.

Identyfikacja ech.

Pomiary radarowe.

Diagnostyka techniczne] sprawnosci radam.

I LA LD e

Bilans nakladu pracy smdenta w semesirze 111 Godziny ECTS
Godziny zajec z bezposredmm udzialem nauczyeiela: wyldady 15
Godziny zajec z bezposrednim udzialem nanczyciela, o charakterze praktveznym 15
cwiczenia, laboratoria, symulatory, zajecia projekiowe
Godziny zajec z bezposrednim udzialem nauczyciela: udzial w konsultacjach, zaliczeniach / eg- 2
zaminach poza godz. zajed dydaktycznych

Wlasna praca studenta, w tym: przyvgotowanie do cwiczen, laboratoriow, synmlatordow, w tvm
wykonanie sprawozdan, zadan

Wilasna praca studenta: realizacja zadan projektowych

Wlasna praca studenta: prevgotowanie do zaliczenia, egzaminu

Laczny naklad pracy

Naklad pracy zwiazany z zajeciand wymagajacymi bezposredmniego ndzialu nanczycieli:

L

th.-'uﬂ

Lad
]
=t

]
o]
=t

Naklad pracy zwiazany z zajeciami o charakterze prakiycznym:

Zaliczenie przedmiotm

Wszystlie rodzaje zajec z danego przedmiotn, odbywane w jednyvm semestrze, podlegaja lacznenm zaliczenm. Ocena
z przedmiotu wiynika z oceny poszezegolnych zajec, 1 oceny ewentualnego egzaminu i jest obliczana zgodnie z podanynu
zasadamu (srednia wazona): A(E) 40%, C 30% L 30%; A/ (E) 40%. L 60%:; ANE)40%, C20%, L20%, P 20%.

Ocena niedostateczna z zaliczenia ktorejkolwiek formy przedmiotn w semestrze powoduje niezaliczenie przedmiotu.
Zaliczenie przedmiom w semestrze powoduje przyznanie studentowi liczby punktow ECTS przypisane) tenm przedmiotowt.
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