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A Study on the Radar Coverage applied with 3D Tool

HAim, Young Sup
Department of Marine 7Traffic Information Engimmeering

The Graduate School of Aorea Maritime University

Abstract

Till now, when installing the domestic VTS system, we considered
the topographical condition and marine traffic situation of the pertinent
control sea area and decided the number of Radar, location or height
that must be installed through the second dimension chart check. But,
the location or height of the Radar isn’t what can be decided by the
second dimension chart check simply, and must be decided while
considering the form of surrounding topography and height totally,
and in case the location and height of the Radar are decided not
considering this amply, the surveillance area by Radar is overlapped
or there may happen blind sector that is impossible to be supervised

by the Radar.

So, in this study, we aimed technological development that can
utilize in the selection of Radar location and height at the time of

Radar’s performance improvement that is installed now or may be

- viii -



installed in the future. For this, we improved the existing method that
decides the Radar’s location, etc. by the second dimension chart
check, and suggested the way to decide the optimal location and
height of the Radar using light beam that is like the electro-wave
feature of the Radar and third dimension topographical space data that
1s produced identically with the natural condition such as the real

topography by 3D graphic tool.
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<% 2-1> Guidelines for VITS(IMO Res. A. 857)

to improve
- the safety and efficiency of navigation

27 |
- safety of life at sea
- the protection of the marine environment
wE 9w TR VAR, AR 7E
. Aubgate] 43S Fv 8= AT
Informgtlon D) 2AE Ao WaH= Au
Service o) vrselA @astchu A o
3) B 8] A= AF
Navigational 33§37 o} 7|47 o] & F5 e &
Assistance Aol AEo] = Ao, T4 A9 8 FH o
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Traffic | B i )
Organization 1) traffic clle'ardnce Al 2~ =)
. 2) VTS, sailing plans
Service -~
3) priority of movements
4) allocation of space
5) mandatory reporting
6) routes to be followed
7) speed limitsE& >
- high traffic density
- traffic carrying hazardous cargoes
- conflicting and complex navigation patten
difficult hydrographical, hydrological and meteorological
VTS elements
AA7F | shifting shoals and other local hazards
3 93 | - environmental considerations
& o interface by vessel traffic with other marine-based

activities
- a record of marine casualties

narrow channels, port configuration, bridges and similar
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FolAlobe] Folalmel = 801-809M ] WEE Folatn gtk AR =

Ms = AANE Filed S Polats 2 TADoR 7150 AaA 9
o] olo] W AxeE WEE Folalof dm, WE Fo WP <1
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=)} Code
L H At off =2
ahgll =& Y Code Up-date B @
1. 000 : =4t
2. M1 001

2t 2217t M5t Cell Code
CP|LI2HAl E B T)

(Z1¥ 3-1) The File Name of ENC

_53_



(4) AAs|=el oy Tz

D =del 49
melolg el WAAAY AuE AR ARz VB 99

TFRoRA (19 3-2)¢ Zr

OJECT
identifier
attributes
A
iz located b
FEATIRE] ki SPATTAL

el 1
1
AEEregate |
1
! R it -
S -
]

|
relate JeOLLECTION|  |VECTOR] . RASTER . . MAIRTX ;

1+ bounds

NODE EDGE —
IH) OBJCT CATALOGLE cooutimates| - [roordimates) adjacent to] FACE

1+ 1 14
terminates

TSOLATED | |CONNECTED ||
NODE NODE e L
iz contained in

(719 3-2) Definition of Model
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Q@ a3 Fxof B4

<3 O3-1>2 Ry Fxo AAE 7 FgHEI FEIA BHAE
Aoli <18y 3-3>& Rdy FLx9o] #AE Follow chart 2 & T A
ot

<E 3-1> Rd3} Fxo #A

The relationship between the model and the structure is shown below:

Model Structure

Feature object Feature record

Meta feature Meta feature record

Cartographic feature object Cartographic feature record

Geo feature object Geo feature record

Collection feature object Collection feature record

Spatial object Spatial record

Vector object Vector record

Isolated node object Isolated node record

Connected node object Connected node record

Edge object Edge record

Face object Face record

= = e e e T

Attributes Feature or spatial attribute field

[ S e TN = T e e e

Relationship between record or
1 Collection feature
pointer field

1 Relationship between feature and
1 Point field
spatial objects
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Feal world

|

Model

[

Structure

l

Fhr=ical ezchange

{19 3-3) Relation between Model and Structure

@ S-57 HolE +x

AN A e HolE e FEE EANW (1Y 3-4Hsh 2ot

Exchange zet
| Product Specification

| -¢R>-File(s)
|

| -<R»-Record(z)

|-<Rs-Field(a)
|

| -{B-Subfield(z)
547 data structure

{R> construct 1s allowed to repeat

(719 3-4) Structure of Data
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Zt object recordE® T EH M, 7} recordv fieldg &, T3t

7z} field

= subfieldE 2 TAEt}h o] recordEo] L& 3 Ho] fileo] ¥, o]

23t fileE o] 153} o] exchange sets7} 9t} ZF recordd A3t dlolg

Tx= <a¥g 3-5>9 7}

(19 3-5) Structure of Data in Record

{1y

<R

—E

Exchange set> README, Catalogue, Data set, Text % Picture files

2 TAH o, AL TE= <9 3-6>3

Exchange set
|

| — <1> — README file

| — <1 — Catalogue file

|—~=:R:=~— Data set file

| — <R> — Text file

| — <R>— Picture file

(1Y 3-6) Exchange Set
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Base cell file
--=1> -Data Set General Information record
|--0001 - ISOIEC 8211 Record Identifier
|-<1>--DSID - Data Set Mentification field
|--~=il:='--DSSI - Data Set Structure Information Field
--=1=--Data Set Geographic Reference record
--0001- ISOVTEC 8211 Record Identifier
|--<1>--DSPM - Data Set Parameter field
—-=R>=-Yector record
|--I]I]I]l -ISOIEC 8211 Record Identifier
|--~=i12='--VR]D - Wector Record Identifier Field
-ZRE-ATTV™ - Vector Record Attribuie field
--ZR>=-YRPT* - Vector Record Pointer field
--=Rx-8G2D - 2-D Coordinate field
--ZR=-53G3D - 3-D Coordinate (Sounding array) field

—-0T--

--=R=--Feature record
--0001 - ISO/IEC 8211 Record Identifier
|---=:1>--FR]D - Feature Record Identifier field

--21>--FOID  -Feature Object Identifier field

--tR=--ATTF* -Feature Record Atiribute field

--tR=--NATF#* -Feature RecordMational Attribute field
--tR=--FFPT* -Feature Record to Feature Ohject pointer field
--tR=--FS3PT* -Feature Record to Spatial Record pointer field

(719 3-7> Structure of base cell file

<1 3-7>0) 4 Cell fileq] +FZ= Capturedt Zo|H, o]F 2] data set
file> t23 22 recordE2 FA HUh
- Data set general information record
- Data set geographic reference record
- Vector records
Isolated nodes(SG3D), Isolated nodes(SG2D), Connected nodes
Edges
- Feature records
Meta features, Geo features(ordered from slave to master)

Collection features
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<719 3-11> Land Elevation Data at Busan Port Area

<719 3-12> 3D Virtual Land Area made with DXF and DEM

_61_



3.2 Light

3.2.1 Light®] 7§18

3D ToolZ ©] 43 Radar Image TaWA 2 HAuo EAlo s+
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Tool® %% 94 A% Ao]4& =

i
ol
25
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>
o
32
kv

HF 4 o2 Light Beam< Al #tsto] Al ztd 74332 Radar
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3.2.2 Light® W

(1) Target Spot Light

Rhso] A, sefjaste] whe-2E 2 ol 2Wo] HFE vl Targeto] W
S0 vy 2 Target> HEY EAZ A2 o2 0|58 7HH L =] A
guw 2bzy ol Al g AT, 2o ek @4 Targetol nAWHH, xr
Target & shte] =A7F AhA| = H
el

T Y EAR FAAEE 2 HdATE AAE
Hol o]FHuR Fgo] A E el Target

Dbiject Twvpe
- AutoGrd
arget Spc Free Spot]
araet Dired Free Direcl
 Omni | Skylight |
r &rea Om| ir Srea Spd

[ MName and Color
[Spotol [

[- General Farameters
I O Targ., DI0S, 4Sm

Shad
— fgrliw;slqp Gileokhal
<219 3-13> Target Spot Light

(2) Free Spot Light
<a¥g 3-14>% d3d A7 22 A" HAAE PR 2w ola

A 23S 044 1 HFe 4T F Aok

6) W49 3ds max 51 700%
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I Ohject Tvoe

ALtoGrid T

[arget SDQ] Free Spot

arget Dired Free Direcl
Omai | Skwlight |
r Area Oml r Area Sod

1= Mame and Color

- General Farameters

I+ <Or  Targ, Di[E 03 2|
Shadows
I~ il Use Global

<219 3-14> Free Spot Light

(3) Directional Light

<9 3-15>%= § wEemwt HlH= AP ¥e yeEhle x2Wola I

Cbject Tvhe |
AutoGrid T

rget Spd Free Spot|
=] i Free Dlrecj
Omni | Skylight |
r Area Oml r &rea Spd

[ Mame and Color |
[|Directo1 [

[- Seneral Farameters |
M O Targ, DI 0,0m

Shadows
I~ ol Use Global

<219 3-15> Directional Light

(4) Omni Spot Light

<Y 316> MATo| YA oW SHF QHAES HFi

7) W39 3ds max 51 699%
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iGiget =6 Bron Spot|
‘arget Dired Free Direct

Ormni k}*ﬂgh’c
r Area @mf i Afaa Sh’é*
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<19 3-16> Omni Spot Light

3.3 Radar Image A%+
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E 5 v
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(1% 3-17) Light Beam

3.3.2 Light Beam 3 A
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e
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<% 3-18> Light Beam 3] %
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