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ABSTRACT This paper intro

duces the m)St advanced fonn of 

electronic chart display and infor

mation systems ( ECDIS) which · 

complies with the Perfonnance 

Standards for ECDJS established 

by the International Maritime Or

ganiz.ation ( IMO) and the Inter

national Hydrographic Organiza

tion (IHO). It also describes the 

key features and the important 

functions of EQ)IS. Then the fu

ture development of ECDIS in ma-. 

rine is discussed. 

WN'-J Xiaoxia GAN Chaohua 

1 Introduction 

Electronic charts are new navigation aid that can provide sig

nificant benefits to maritime navigation, safety, and corrvnerce. 

tvlore than a simple computer graphics display, electronic chart 

systems combine both geographic and textual data into a readi

ly useful operational tool. The electronic charts are a real- time 

navigation system that integrates a variety of information dis

played and interpreted by the mariner. The most advanced form 

of electronic chart systems represents a new approach to mar

itime navigation[l]. 

2 ECDIS and ENC 

There are two basic types of electronic charts. The most ad

varced form of electronic charts is the Electronic Chart Display 

and Information System (EffilS). All other types of electronic 

charts can be regarded, in general, as Electronic Chart Systems 

(ECS). 

2. 1 ECDIS and international performance standards 

To be considered as an EffitS, an electronic chart nust com

ply with the Perfonnarce Standards for ECDIS established by 

tile International Maritime Organization (IMO). Under develop

ment for over 10 years, the lfv'O Performance Standards for 

ECDIS specify the canponents, features, fl.JlCtions of a system 

in which the primary function is to contrioote to safe naviga

tionl 1 l. They were formally adopted by IMO on 23 November 

1995 and issued as 11\/0 Resolution A. 817 ( 19). Back-up ar

rangements for ECDIS were adopted by IMO in November 1996 

and became Appendix 6 to the Performarce Standards. 

In conjunction with the ll\/10 Performarce Standards for ECDIS, 
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the 'nternational Hydrographic Organization ( IHO) 

developed technical standards for the digital data 

format and display. IHO Special Publication 52 (IHO 

$-52) is the IHO specification for chart content and 

display of ECD1sl3l. It includes appendices describ

ing the means/process for updating, colour and 

symbol specification& The 4th edition of IHO S-52 

waf, isSued in December 1996. IHO Special Publica

tion 57 ( IHO $-57) is the !HO transfer standard for 

digital hydrographic datal4 l. The current edition 

(Edition 3. 0) was released in November 1996. 

Both IHO S-57 and $-52 are specified in the ltvlO 

Performance Standards for ECDIS. 

The International Electromechanical Commission 

( IEC) developed its own ECDIS Performance Stan

dard that describes the operational methods of 

testing and required test results for an IMO-compli

ant EC01sl5l. In September 1997, Draft of IEC 

61174 was ccirnpleted,and a final draft of the inter

national standard was issued on 30 tviarch 1998. 

Following a formal voting process, IEC 61174 was 

officially published by IEC as an international stan

dard in August 1998. IEC 61174 is the basis for 

type-approval/certification process for an IMO-

compliant ECDIS. 

2.2 ECS 

An Electronic Chart System (ECS) can be consid

ered as any other type of electronic charts that 

does not comply with the IMO Performance Stan

dard for ECDIS. This general category can be fur

ther sub-divided into electronic charts that use ei

ther raster or vector data. 

In a vector-based system, electronic chart data is 

comprised of a series of lines (vectors) in which 

different layers of information may be stored or 

displayed. This form of so-called intelligent spatial 

data is obtained by digitizing information from ex

isting paper charts or by storing a list of instruc

tions that define various pasition referenced fea

tures or object& With a vector ECS, the user has 

considerable flexibility and discretion regarding the 

amount of information that is displayed for the task 

at hand. 

2. 3 ECDIS components and data flow 

ECDIS components consists of: 

·Computer processor 

·digital database ( i. e. electronic chart data) 

· navigation sensor inputs ( e. g. GPS, Loran) 

·color display 

Additional shipboard sensor inputs may include 

ship's gyrccompass, qepth sounder, a marine 

radar/ARPA and shipboard automated identifica

tions systems (AIS). Since ECDIS can function as 

the "Mariner's Window to the World", other navi

gation-related information could be displayed as 

well. This could include navigation-related informa

tion such as tides/water level, current flow, ice 

coverage, visibility, and the location of other ves

sels beyond visual or radar range. In this regard, 

IMO has recently adopted draft recommendation on 

Performance Standards for Universal Shipborne AIS 

that would operate in a ship-to-ship (transponder) 

and ship- to-shore/shorE!- to-ship (broadcast) mode 

of operationC6 l. 

Fig. 1 shows the primary functional canpanents of 

ECDIS. 

~
--·1 r.-
oute I Route 

anning / / nxmitoring 

software I I !'Oftwarc ---, ~=~ -~==~ 
Anti-grounding alarming 

GPS 
Loran-C 
DECCA 
SatNav 

, _ _ Navigation < f ) ~ Hunian inter ace 
system __________ / 

- / ·-==-=-=-==~~4~J---- -- --r-N~:~lay(s) -J 
~ __ __J _____ l 

l Radar/APRA 

I F-cho ~-nd_er __ _, 

Real-time 
information 

I V cctor chart I 
l~atabase __ J 

Fig.1 ECOIS components and data flow 
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3 Key features for ECDIS 

The ltv10 Performance Standards for ECDIS pro

vide specific guidance regarding the various com

ponents, features, and functions which make up an 

ECDIS. As described in the various sections of the 

ltv10 Performance Standards for ECDIS, there are 

important features, furctions, and capabilities pro

vided by ECDIS. From 1998 to now, we have been 

developing the electronic chart display and ir-ifor

mation system which based on international stan

dards. The following are the key features. 

3. 1 Updating 

ECDIS m.Jst be capable of accepting official up-

dates to the system data, provided in conformity 

with IHO standards. We have developed an ECDIS 

which can keep a record of updates incll.IUing time 

of application, and allow the mariner to review their 

contents and ascertain that they have been included 

in the system data. 

3. 2 Colours and symbols 

The colours and symbols used in an ECDIS display 

must conform to the specifications contained in IHO 

Special Publication 52. This includes a specified 

size and appearance of symbols, figures, and let

ters. A particularly useful feature is the Mariner' s 

ability to select different color display schemes for 

day I ight, nighttime, or twi I ight conditions. 

Fig. 2 ECOIS display in bright dayJigit and ciJring dark time 

3. 3 Standard display and display base 

This is the level of information that should be 

shown when a chart is first displayed. Depending 

upon the needs of the mariner, a amount of informa

tion may be modified by the mariner for route plan-

ning or route monitoring. However, an ECDIS must 

return to the standard display at any time by a se

lection operation. Thus, it is the mariner who de

cides what level of information is required during a 

particular situation or task at hand. 

Fig. 3 Chart data in the overview display and the same data in detail 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


D
ow

nl
oa

de
d 

by
 [

38
.1

01
.5

0.
14

6]
 a

t 0
5:

49
 0

9 
Fe

br
ua

ry
 2

01
6 

FLIR-1013.005

10 Geo-spatial Information Science ( Qiarterly) 12002, 5 (I ) 

Display base is the layer of infonnation which 

canr.ot be removed fran the display, and includes 

infonnation which is required in all geographic ar

eas and during all circunstances. It is not intended 

to be SJfficient for safe navigation. 

Depending on the needs of the mariner, infonna

tion. may be displayed at different ~les ( i. e. 

zo6m-in or zoom-out). This system will show us 

different details. 

3. 4 Safety deptli I contour 

With EWIS the mariner can select a safety depth 

or safety contour. For a safety depth, all soundings 

less than or equal to the safety depth are empha

sized For a safety contour, ECDIS highlights this 

contour over other depth contours. 

Fig. 4 Safety depth/contour in 5 meters and 30 meters 

3. 5 Display orientation I mode 

With EWIS, the mariner can select either a 

"north-LP" or a "course-up" orientation. The EffilS 

display can also be configured to operate in a true 

motion or relative motion mode of operation. In true 

motion,own ship's symbol moves across chart dis

play. With a relative motion display, the own ship's 

symbol remains stationary in the center while the 

chart infonnation appears to move. 

3. 6 Other information 

Radar signal or other navigational infonnation may 

be added to the display. However, it should not de

grade the display and not obscure other electronic 

chart infonnation. Different infonnation is not simply 

SJperimposed together. Transferred radar infonna

tion may contain both the radar image and ARPA 

(automated radar piloting aid) information. Those 

information can be cn.x::ial for collision avoidance. 

4 . Important functions for ECDIS 

EffilS is different fran other GIS. It has not only 

it's own diSplaying features, but also sorTtl-special 

important functions. 

4. 1 Route planning 

With EffilS the mariner should be able to perform 

route planning in a simple and reliable manner. It 

should be possible to add or delete waypoints, or 

to change the position or order of waypoints in a 

selected route. It should also be possible to plan 

both primary and alternate routes. 

4.2 Route monitoring 

During route monitoring, ECDIS must show own 

ship' s position whenever the display covers that 

area. Key infonnation provided during route moni

toring includes a continuous indication of vessel po

sition, course, and speed. Additional infonnation 

that ECDIS can provide includes St.Ch information as 

distance right/left of intended track, time-to-run, 

distance-to-turn,position and past track history. 

4.3 Voyage recording 

After the voyage, ECDIS must be able to recon

struct the navigation and verify the official 

database used. Recorded at one minute intervals 

the infonnation includes: 
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