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ABSTRACT

This paper is practical design and implementatibram Electronic Chart Display and Information Syste
(ECDIS) is a specific form of computer-based natiggainformation system that complies with Inteioatl Maritime
Organization (IMO) regulations and can be useden bf paper navigation charts in some areas. N&lectronic chart
systems can be called an ECDIS, but the term endficorrectly used to refer to any type of ElegittoChart System
(ECS). The true ECDIS system displays informatistegrates position information from the Global Foring System
(GPS) and other navigational systems, such as Radhp sounder, gyrocompass etc. It may also disadalitional
navigation-related information, such as Sailingebfions. This project has a general background taB@DIS, then
concerned with the different inputs to this systsoth as GPS, Radar, Echo Sounder and Gyrocompasswillv
demonstrate the program which will simulate theialctvork for the ECDIS system with its all interéscwith Rader, GPS,
Speed log...etc. We preferred to design the softwaieg the used software c++ Builder 6. This Prograa window

based Software.
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INTRODUCTION

An Electronic Chart Display and Information SystéBCDIS) is a specific form of computer-based natitga
information system that complies with Internatiobdritime Organization (IMO) regulations and canused in lieu of
paper navigation charts in some areas. Not alkreleic chart systems can be called an ECDIS, ahdhguterm is often
incorrectly used to refer to any type of Electro@itart System (ECS).[1]

Figure 2: Vector Chart
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The true ECDIS system displays information fromcelenic navigational charts (ENC) and integratesitmn
information from the Global Positioning System (GR®d other navigational sensors, such as raddmwrfeter and
automatic identification system (AIS). It may aldisplay additional navigation-related informatissych as Sailing
Directions. The ENCs themselves are as importatheasystem that displays them. Confusion sometimests between
official ENCs which HAVE to be produced by or orhbb# of an international government Hydrographidi€af, and other
commercial electronic charts which, whilst they ntmgyable to be displayed on ECDIS system, do notptp with the

IMO regulations for use as the primary navigatiartarts system.

Only when official ENCs are run in a compliant EGDdystem can it be called an ECDIS. All other clata
used immediately downgrades the system to an E@Bpan-complaint, under the terms of the SOLAS lagns for use
of Electronic Charts as a primary means of nawgafor merchant shipping. This distinction is readyignore the

regulations. [2]

ECDIS equipment is specified in the IMO ECDIS pemiance Standard (IMO Resolution A.817 (19)) asfed:
Electronic Chart Display and Information System [HS) means a navigation information system whiclihwadequate
back up arrangements, can be accepted as compljtimghe up-to-date chart required by regulatiod%/and V/27 of the
1974 SOLAS Convention, by displaying selected imfation from a system electronic navigation chaENE) with
positional information from navigation sensors tsiat the mariner in route planning and route naoimiy and by
displaying additional navigation-related informatiib required. ECDIS is a ship born navigationaVide and as such it is
the responsibility of IMO. It must support the whahnge of navigational functions that make usthefcharacteristics of
the chart data and their specific presentation.ddweer, to be an ECDIS the equipment must be showneet all the
requirements of the IMO Performance Standards (IRE3olution A.817 (19)) and offer, beside the grepgiresentation

of chart data, additional information about therelsteristics of the displayed features.
Electronic Chart Display Functions and Types of Chas

When initially loading an ENC, ECDIS displays tharglard display. The display uses the system elgictr
navigational chart (SENC), which is the ENC dataliagether with manual and automated updatesthitsgiatabase that
ECDIS uses to generate the navigational displag. éfjuivalent to an up-to-date paper chart. ThlGEay also contain
additional information from other sources. The leaed kinds of information displayed may be modifiey the operator
subject to the limitations of a display base. Tispldy base is the minimum level of SENC informatiequired at all

times in all geographical areas and all circumstanthe display base is not intended to be suffid@ navigation. [3]
Raster Charts

Raster navigational charts are raster charts thiaffoom to IHO specifications and are produced bgvesting
paper charts to digital image by scanner. The imagagmilar to digital camera pictures, which cobld zoomed in for
more detailed information as it does in ENCs. IH@e&al Publication S-61 provides guidelines for greduction of
raster data. IMO Resolution MSC 86(70) permits EERHuipment to operate in a Raster Chart Displagefy (RCDS)

mode, this is in the absence of ENC. [4]
Regulations and Application

ECDIS (as defined by IHO Special Publications Sab2l S-57) is an approved marine navigational chiadt
information system, which is accepted as complyinity the convention paper chart required by Redgutat//20 of the
1974 IMO SOLAS Convention. The performance requesta for ECDIS are defined in by the International
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Electro technical Commission (IEC) in SpecificaticdBCDIS provides continuous position and navigaiosafety

information. The system generates audible and&ralialarms when the vessel is in proximity to gational hazards. [5]
Electronic Chart Data

There are two types of electronic chart data; tlwstneommon is the vector chart, Vector charts heechart
database for ECDIS, with standardized contentcgira and format, issued for use with ECDIS on dluhority of
government authorized hydrographic offices. ENGs actor charts that also conform to Internatiodgtirographic
Organization (IHO) specifications stated in SpeBiablication S-57. ENCs contain all the chart infation necessary for
safe navigation, and may contain supplementary rimi¢ion in addition to that contained. In the pap#vart
(e.g. Sailing Directions). This supplementary imfation may be considered necessary for safe nastigand can be
displayed together as a seamless. ENCs are imel]ign that systems using them can be programmei/é warning of

impending danger in relation to the vessel's posiaind movement.
Particle Work Description

In this work we will demonstrate the program whigiti simulate the actual work for the ECDIS systerith its
all interfaces such as Rader GPS Speed log...etcpiferred to design the software using the Borl@n8uilder 6.
The demonstration program is made to simulate ea af an electronic chart display used onboardssHipis Program is
a window based Software Builder 6 has strong In@giiols and has some readymade components thatedgllus on the

program. The complete Source software is availabtier request.
Description of the Program

The program we programmed is used to displays sierl@ped updated Images which represent sex Views
which can create six video layers. Most layersramsparency, picture and size in the real time.NAd&e one Form; all
orders to the program are generated from mouse B®Rtenu or by Keyboard short-cuts. There is thditghid initiate
up to 20 tracks for selected targets, these traghse updated or even canceled at any time. Wdreana circular zones
up to 6 circular zones with selected color anddetk line width, the 1st zone can fire alarm fogéds go through the
zone inside /outside direction. We can draw segpoto 6 sectors with selected color and line wittil, 1st sector can fire
alarm for crossing targets (inside /outside). Wi deaw lines up to 8 Lines with selected color aetected line width.
We can put marks (up to 6 green circles, 6 Redesiy& green squares and up to 6 Red squaresy iplace. We can write

text Up to 10 text lines in any place in the scregh different size and colors. We can show orehadbitmap map image.
Program Main Menu

At any place in the display the right clicking betmouse will show this pop up menu.

Shice > Track Table =

~ H.Marker F3

w Range Rings

~ Gain Setting Fz
GPS Dats

Fixed
Morving
Mews Track  Cerl+T
Select Track  Cerl+S
_I/ Fed Square P Delete Track Cerl+D

Track >
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Sector  Fe&
Line 7
Text
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Map

TrYy vy
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Green Sguare  Cbrl+G

Red Circle CErl-E e Texk CErl4r
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Celect Mark bt Delete Text  Cerldy
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Insert Mapl
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Figure 3: Popup Menu



66 M. S. Zaghloul

Range Scales and Initiating a Track

By clicking on the “Upper / Lower arrow” we can cfgge range from 3 Km to 96 Km. by clicking on themiKit
toggles the measuring system from Km to N miles énd versa. We can put the mouse at any placetbeetarget and

press “Control T” or clicking on the Pop Up menu“dlew Track”. The new track starts with this sh&ellow”.

At any time if we selected to show the track talée will see the (distance, angle, course and speedll the

initiated tracks. If we selected a certain target get (during mouse on the target). Now in softwaeesion 1 we got

i 8

Figure 4: Range Scale Window

20 fully auto tracks.

Selected Target
agll 5, |Edit17
slos |Edit16
ola3] |Edit20
de,—w  |Edit18
s b [Fdit1g

Figure 5: Target Data
Circular Zones and Sector Zones

When we use the Pop Up menu and select “Zone “Wa gentrol window for zone control (Initiation-aaeling-
check data). We have 6 Zones activated independimtdugh 6 switches (each switch has a led tacatdiits status) after
switching any switch we choose the required cotomfthe color Combo Box. On the screen we got as@auessage
“Click on Center Point” so we click on the Circlenter then the mouse message changes to “Clicktar’cso we have to
click on the outer point in the circle. A coloreidcte is drawn. At any time if we put the mousetba activating switch for
this circle we can see the color, center and radibis is valid for all circles. But circle numbetZonel” has advantage of
setting alarm zone. We can choose alarm for inarda or for outside area. When a target comestheaguard zone its
color and shape is changed. When a target comiele itiee guard area its color and shape will chargjikshese Circular

zones have a geometric response to range scale.

For sector drawing we got the same sequence likelar zones. All these Sectors have a geometsjgorese to

range scale.

Zonel I Zone2 | FoneZ I
Zoned I Zone5 I Foneb |
Color Il -Elack vl
Center |Edis | Edita
Raduis | Edit?

For Zone 1

= Alarm Inside

@ Ho Alarm  ~ Alarm Outside

Figure 6: Zone Control Window
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Sectorl | Sect0l2| SectorBl

Sectord | Sectorh | Sectorb |

Color W -Elack - I

Center [Edi2 | Edita

Radius |Edit3
Start angle Edit4
End angle Edits

For Sector 1
’7 ¢ Alarm Inside

& Mo Alarm slarm Outside

Figure 7: Sector Control Window

Drawing Lines

We have eight lines with selectable colors and dolhtrol (draw, cancel, check of start and end tsoioolor,
angle and distance). When we choose line from tige Bp Menu we get this control block. Using it e tsame like the

circular zones. At any time we can check the Liammeters. All these lines have a geometric regptineange scale.

Line1| Linezl Line3| Line4|

Linesl LineBl Line?l Linesl

Color I.C'T;l
Start [ea0 [EE
End [Ednz [Edin3
Angle IEchm—
Distancew

Figure 8: Line Control Window

Marks
The following markers are available.

Table 1: The Available Markers

. Short | Geometric
ol QNI Cut Key | Response
Green squarg 6 Ctrl+ G YES
Red square 6 Ctrl + R YES
Green circle 6 Ctrl + U YES
Red circle 6 Ctrl+ T YES

By putting the mouse on any place and press oshbg cut key a symbol is painted. At any time \&a select a

certain symbol and remove it without effecting ba bther symbols.
Writing Text

We have 10 colored text messages. We can choasetlfi® Pop Up menu “New Text” We notice that undher t
clock a text window is created and a color combg. We can write any text and choose the color dh ta mouse
message guide you to put the text at any placditiirg the mouse on that place. When we want tacehthe text we

must select it first and then cancel it only leavihe other text on the screen.

Show/Hide a Bit Map

For simple maps we can print them in a bitmap imeg use it as a back ground for the display. Whenvork
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in a fixed place like ports, we always have a fixadjets, ground, building, navigation Icons, etae. can draw them on

the bitmap and use it. It occupies one of the vidlaoes in the software.
CONCLUSIONS

The system is inexpensive and versatile for shifss system use for ships which has both digital analog
circuit boards interface for safe navigation. Thepgosed designed control and give the best use $eweral types of
sensors, each type is dictated to specific task.shistem is connected to sensors everywhere ishipeand continuously
monitors them; if any sensor reading is updatedy@tean output on ECDIS display. The monitoring eystan record any
status and save it in hard disk or printer withetistamp. Adding to that it can be used as basertwat variety of all ship
status from the bridge. The implementation of thiSDIS system increases the dependency, reliabil@giuces the
manpower and reduces the cost; also it can betasadd features and fix design bugs after faboecatif a complete ship

system. Moreover reprogram ability yields to a modre engineer friendly system.

The demand to reduce manning level led to the dpwadnt of automatic control ECDIS which enabledratien
from the bridge. With vessels capable of safe dmerdor any period of time in this mode, all thentrol systems and
monitoring facilities are grouped together in ECDT8e system consumes little power per interfackdriver is protected
such that it often prevents the user from destipyEansor that was installed or programmed imprgpdihis system
feature improves the setup and reduces the falhdiwe. The straightforward programming designriiatee allows the
multi use of the design in different cases speciatien installing or upgrading sensor or systertheship. Applying this
system a better use of ship sensors and electempigoment is achieved and can be used to operatenavigate in

complex environment according the requirements..§.
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