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Abstract

The purpose of this study is to perform maritime demonstration and performance verification for
commercialization of ship radar systems. Performance test procedures were developed based on IEC 62388
international standards and radar was installed on ships to verify performance on domestic coastal routes.
Ship class inspections and navigators' user evaluations of 11 items confirmed that the developed product
has the same level of performance as advanced companies, and the method of this study can be used for
future marine demonstration research.
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<Table 1> Specifications for Development Radar

< Antenna >

Size(mm) 2500 x 460 x 540
Rotation 24 RPM
Wind load 100kn relative
Frequency 9410+30 MHZ

< Display Unit >

18.5 inch color
LCD 1920 x 1080
Minium range 30m
Range Accuracy +1°
AIS Capacity Max 300
Interface 450 Gateway

Screen type

# dojt e Jgs 2 AF
=5 falide dold el AAl AelM e s
S, AAAYE 9 AR BrEF e a8
ojof st} olo] ¥ Aol i= [Fig. 1% o]
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Item Design

* User Evaluation
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* International * Radar Installation

Standard  Analysis Conditions
(IEC 62388) * Vessel
* Land/Maritime Test Procurement  for

Classification Installation
* Installation on

* Test Methods and
Required  Results Board the Vessel

Shore Monitoring
Environment
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[Fig. 1] Scope of Research.
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2.2.15 Radar beacons, SARTs and erhancers | 662 Sea | Ship [Fig. 3] Data Collection and Monitoring Devices.
2.2.16 Range compensation 6.7.2 Shore | Visual

[Fig. 2] Radar Testing Procedure.
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F HAR, goly s Ao dxsy] 9 =
Aol sl ofefjel ol 47k AMEE ek
Ch(<Table 2>). o]n] AL #oly7} AA], &
Ha Qe Aube] Frt2 AAHe= dE st
o], (1) Bridge Console 4], (2) MAST QteL; A
2, (3) o1& 2 Hole 2, (4) 7|& dold g
o] 23 9 o)A A & mEsteiof stk &
oF, vk Az Ao WA AXE vhekst <y

s

el A R Al skefof gk

<Table 2> Considerations for Radar Installation

No Consideration

Review of Installation Space on the Bridge
1 : Separate Space Required for the Installation
of Radar Console and Power Unit

Review of Installation Space for MAST Antenna

: Installation of a Separate Post on the Top
Bridge for Radar Installation in Case of
Insufficient Space within the MAST Compartment

. Installation at an Appropriate Position between
Various Antennas and the Existing Radar Stand

Review of Cable Routing and Drilling for
Installation Pathway for Power and Data
Cables Coming Down from the Scanner to the
Bottom of the Bridge

Radar  Separation  Distance  and
Calculation Assessment  of
between the Active Radar
Antennas in Use

Height
Interference
and Various
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<Table 3> Characteristics of Candidate Vessel for
Radar Installation

No Characteristics
Multi-Purpose Marine Demonstration Platform
Ship (@KOMERT)
- Design of Dedicated Space for Radar
Case 1Demonstration and Provision of Sufficient
Mast Clearance Space were Secured;
However, Due to Shipbuilding Delays,
Demonstration Cannot Be Conducted within
the Project Period
Bulk Cargo Ship (@Coastal Shipping
Company)
- Steering Room and Empty Space within the
Case 2Mast Secured for Radar Demonstration, but
Limited Space on Board and Installation
Constraints Due to Operational Schedule
Make It Infeasible
University Training Vessel (@University)
Utilization of Spaces for Student Education,
Case 3Possibility of Equipment Installation in
Spacious Training Areas, Taking Operational
Schedule into Consideration

443

Installation of Radar on Educational Institution
Training Vessel (Sae Dongbaek-ho)
Considering Technical Development Schedule
and Installation Schedule

MAST ANTENNA

[Fig. 6] Radar Installation.
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<INFORMATION >

Date : 11/15 15:00 ~11/16 08:00 (17H)
Location : YEOSU-JEJU 140 NM

+ Beaufort 2

* Weather : cloudy

* Max Wave Height : 1.2m
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<Table 4> Vessel Testing Items gsieltt F8 w3 AW, oy ARE A
3] o A 2 g & P.SR=s Ne: el
TEST Item Pass / Fail T, Eﬂ ]]3 ]-%.oﬂ LﬂrL (LA oY E E‘\L_O]'M——
MFD Power MFD OFF : Power o, ek 7] A2 A 9 ARE 5 Akl
test (OFF) RED LED 2 28l AF(Google Form)©o. = tfA3k3d
MFD Power MFD O : Power (<Table 5>).
GREEN LED
test (ON) Z A mi
) zig <Table 5> Main items of user evaluation questionnaire
3 Warm Up :
Standby display k 4 Main It
STBY/TX : STBY cywor ain tems
TX  ANTENNA : STOP ~ General Age, position
OFF Target Detection : information . .
Manufacturer, main functions,
+ OO STB;??(P- TX Radar .usage conditions of use, preference
X : experience ’
ON ANTENNA : Rotate survey
Target Detection : ON . . .
Satisfaction (screen configuration,
Interference :
.. . convenience of hardware
Removal . Opinion on using . .
Operation configuration), effectiveness (ease
between Radar . .
of operation, efficiency (ease of
Radar . .
use), overall satisfaction, etc.
Manual/Auto mode change
. Auto mode
6 Gain Manual mode Gain Value
control o] >
L
Manual/Auto mode change I. '—? = I-
Rain Clutter Auto mode i o
7 Remove Manual Mode- Rain Clutter Sle] A e R #olH e s AdEAE
Value Control FRokar, Al ek AA 8l A, AREAE Bt
Manual/Auto Mode Change 2 ZaEle] SAAZO Z=aiElod o o o
Sea Clutter Auto Mode on = ! o°]’ % N =mTo= T OO]-M———U% ExR ‘_:IL
Remove Manual Mode- Sea Clutter A= vt 2
Value control HA, AA ;\]64@4 Ak oy WA=
ON Display 2 3}olsk 2= = Al A SFE o |
9 ECDIS OFF Remove = = \la T 117H ]1:! (i ] 5‘4'7]' ‘L]—
10 Range Scale Range Scale 7)o 371‘8]-01 D5 Ay =3 [Fig 8]
Display Coordinates Display 3} zro] MRA} Ho ]13 91o] HlmAH T GA}F
Coordinates Angle/Direction Display 3 7% 9 UL A5S JeEhs Row sy
11 for the
Selected Range Display ek &R, 7 °*<}f\l goldes =latr] ofH
Location HE G eNMY TAdel ugt FEES @
A

A% QERlE, A %8 L AN T A o obage] mE e, Fobgr s wE
$A7F F2 Aol tal AR 8ol TFsE g gol

23 sEel AR, (<Table 6>).
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[Fig. 8] FURUNO Radar(L), Develop Radar(R) Display.

<Table 6> Main items Improvement Demands

Demands

Antenna

Operational Safety and  Equipment
Durability over Extended Periods of Use

A AHERF e 10go)n,  Display

Hardware  Brightness ~ Adjustment  for
Daytime and Nighttime External
Conditions, System Ul Enhancement, Text
Size, and Design

Distance and Error Correction Based on
Installation Location
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4 3.4 Display indication - heading line, stem line, chartindication, scale indication, efc.

* Count : 10

3
H

1

0% 0
0

1 H § 4 §

4.4.1 Whether to display functions such as help: Whether to provide a separate manual
or display within the system

4 =T
Count: 10 At

0(0%) 0i0%)

i 2 § 4
worst

" best

4.4.3 Opinions based on long-term use: Review of product heat generafion, durabilty, etc.

[
Count : 10

00%) 0%

1 H
worst

[Fig. 10] User Evaluation Results.
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