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Analysis of User Requirement for the Improvement of ECDIS to Enhance Navigational
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Abstract - On July 1 2012, the carriage requirement for ECDIS became mandatory in a phased-in manner. The system has since
been widely used as a core bridge navigation system and as a replacement for paper charts with a back up arrangement. However
operational anomalies have been found in the system internationally. IMO and IHO have recognised these anomalies and seek for
solution. This study has been conducted on a survey of seafarers on the use of ECDIS with regard to anomalies identification, level oi
the seafarer satisfaction and requirements for further finctional improvement. From the results, the ECDIS user focused requirements
suggested on strengthening the level of navigational satety and eflficiency. The efiiciency of using main finctions of ECDIS was positively
evaluated. However, there were concerns regarding its operational safety.

Key words - ECDIS, navigational satety, IMO(International Maritime Organization), SOLAS, IMO performance standards on ECDIS,
ENC

1. M 2 (SENC, System Electronic Navigational Chart)E 7|80 &
g A EE MS-a, dErAE AAITo R gRIstHA, &
2012 7€ 19 F-2 SAFs o FASE oA, BA F 274 QFE S e R ECDISE AR w7t 28 34
Adbell 2018 7€ 197HA] DA R AR =GB EAIA 2~ sl dujgta & 4 Qrk
H(ECDIS, Electronic Chart Display and Information 3, ECDIS= A AAZ o2 thefst 7|5AHE 2 AW 3%
System) |7} 7“15} HAom, ECDISE WA & H ol e REo] LAY Utk FABAFAAE olH g &
A B Folde Aste] AMEE 4 Q) Ak s AL Q1Aste], 1 d8ol| diste] st om, AS

Xﬂ A= |
Al el A A }‘\j_J—Loﬂ/q ECDIS & 3215+ dAs) = Ad =S shar Ikh(IMO, 2012b).

* Corresponding author : Z413] ¢, star@seaman.or.kr 051)620-5740

x* 13]¢9), sykangb3@seaman.or.kr 051)620-5802

#* 3] 9] dddragon2@naver.com 051)620-5827

(F) ©] =22 “ALgA QAT ZARA LS Ed AREEA 2" Ao #ak AFE AEo7 “914d FEEeu shaakd syt

s3] =T (Fhg s <l ghal, 2014.6.12.-14, pp. 141-143)7ol E3E = A 5.

- 141 -



Pkl @ AR ESS AP ECDIS ARSI A8l AHALE AT

B ATNME Fo AR FaA R MY oY dEx
A& 71O BCDIS 715 o)§ A 94 gt 3,
A okl 2 R SWelA MEE 2 J)5e) AN et
shsiet.

2. ECDIS 7|5 ¥ 27 ZAIE Qlst 42 e
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2.2 ECDIS 27 M gt

ECDIS AHE Al 2 dAEE @ {725 ECDIS 2ZEY
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(IMO,2013).
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Table 1 Survey Category for ECDIS

the
Category gm
of the Quest Major items of questionnaires
survey e
ire
- Ease of text recognition on SENC
SENC and - Choice of display mode
information 8 -Ease of general isolated danger
display symbol
- recognition of information window
-Ease of route planning related
The usage waypoints
of route 5 - safety of the usage of route planning
planning - experience of anomalies during route
planning
- Contribution of route monitoring to
The usage safety
of route 4 - ease of route monitoring alarm
monitoring - experience of anomalies during route
planning
- Contribution of update to navigational
safety
g}euuzaa?ee 3 - efficiency of update function
P - experience  of anomalies  during
updating
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Table 2 Respondents’ experience using ECDIS

Years of the usage Respondents Percentages(%)

more than 5 years 35 10.0
2 ~ 5 years 150 429
0 ~ 2 years 165 471
Total 350 100.0

Table 3 Rank of respondents

Rank Respondents Percentages
Captain 84 24.0

Chief officer 95 27.1

Second officer 116 33.1

Third officer 48 13.7

Other 7 2.0

Total 350 100.0
Table 4 Respondents’ type of vessel

Type of vessel Respondents Percentages
Container 72 20.6

Bulk 55 15.7
General cargo ship 4 11
Tanker 203 58.0
Other 16 45

Total 350 100.0

Table 5 Completion of ECDIS training

Completion of ECDIS training  Respondents :;aroentag
Familiarization only 23 6.6
Generic & familiarization 141 40.3
Generic training only 175 50.0
Non-completion of training 11 3.1

Total 350 100.0

ol e 1A% Bakel AozA thee] Table 6014
ol g AAEs} nElP T SRe
| 22.9%(808) % o] tkaL gekehel, FHMel T@
1A AR WS Zlow sl 1o mE ol o
A% BAPREE 7} e sl ofjeka sjoper)

Table 6 Ease of Text Recognition

Ease of text recognition Respondents  Percentages
Very difficult 6 1.7

Difficult 20 5.7
Somewhat difficult 32 9.1

Average 192 549
Somewhat easy 12 34

Easy 80 229

Very easy 8 2.3

Total 350 100.0

Table 7 Ease of Information window recognition

Information window Respondents Percentages
Very difficult 8 2.3

Difficult 8 2.3

Somewhat difficult 24 6.9

Average 152 43.4

Somewhat easy 44 12.6

Easy 96 274

Very easy 18 5.1

Total 350 100

Table 7¥} o] d24dn 9 BX HHE F2 £AES
EASHE o AR Fol djste], $HAES Aunow v
Sohe Ao ZAETE ¥, o A Fol| thaiNE A

o) $AHE9E Fof HAE AAdstelof Gk ool Wk

=
Bl Ank 9 el 45 Folsimehis vhe nga 4
o FAHM, 1 AMolE, dxolEA APE] HAdl=
wAglel TdF AES YERATHIHO,2010).

At melEA ] g olsj s =i Aol v
] Table 9IA A 1127 (31.8%)0] ©]&f7} ofHrhaL &fol
AR eIt 1 ool fol WM dd e
w=8kaL, A flern, £ ffel 9l Feiake]l 4

oA Aol e AHHAT,

Table 8 Comparison of danger symbol between paper
chart and ENC

classifi | Wreck symbol on the | General isolated danger

cation | paper chart symbol
Sym e Wk
o | {10} (X
Wreck, rock or
.| Wreck, least depth | obstruction  with  less
Meani !
ng known by sounding | depth than user selected

only safety contour or where
the depth is unknown
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Table 9 Ease of general isolated danger symbol recognition

E&S 9% ECDIS A2

ol A o] R A

Table 10 Ease of route planning

Ease of general isolated

danger symbol recognition Respondents - Percentages
Very difficult 7 2.0

Difficult 35 10.0
Somewhat difficult 68 194
Average 177 50.6
Somewhat easy 23 6.6

Easy 32 9.1

Very easy 8 2.3

Total 350 100
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ttx Brhskn e & & vk

teos ECDIS 49l @aiAd 2y /5ol e 3

371 istel, Fol smst vjwate] ehdshby BE 4

shrhar stAE, g |

oo

9219 45.7%7) 55

ol
o=
Zokom 31.4%(110%)2] ZA Ze ~D‘X}7} ECDIS7}
ol o] Hlste] QHASIA] Yth= 9)AS Bt ECDIS7F
AR A Fa3 W obd gl C&Xd_*é =M 7)E
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Ease of route planning Respondents Percentages
Somewhat difficulte 8 2.3

Average 95 271
Somewhat easy 56 16.0

Easy 171 48.9

Very Easy 20 5.7

Total 350 100.0

Table 11 Safety level of route planning on ECDIS vs. Paper Chart

Safety level comparison with

Respondents  Percentages

paper chart

Unsafe 15 4.3
Somewhat unsafe 95 271
Equal 160 457
Somewhat safe 33 94

Safe 47 13.4
Total 350 100.0
Table 12 Usage of safety contour

Usage of safety contour Respondents Percentages
No use 40 1.4

Do not know 56 15.9

Use 256 727

Total 352 100

IMO ECDISelA  #HxoS fla Ags= 7159l
Safety Contourell thdt Aol oisle] FASFth THO
S-520 Aol 38k Safety Contouris dajAibel <js) A
A Al sk oA E/\]/do]tt] o] S AN &) oA

s}oulghdle] FEa, BAol Ak W Ao Hx
A AiE AFE Nelth, GBS AHE oE x

ARSE A3k 3kl 72.7%(256™8)2 Abgshs AoZ e
W THIHO, 2010). Zl‘j;]‘/]r SHAF 27.3%(967) = AFEHS &
A ¥t S@akgith ECDIS AMS Al #
Z oS 93 B+ 71%<l Safety Contour® &8-S 3%
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T EAE ARERRe] AMEe] os] ®EA HER,
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G AE A Al 7 AE Fel digk il 16.6% g & & olgta H71sit
o SHAHG8H)7T A3 Hom SHEGN HWEA AldE
thes 2o Table 15 Anomalies during route monitoring

- Ry 55 9 ge g & ECDIS E#A4 X% Anomalies  during  route Respondents Percentages(
- Aute] Headingo] Th2A YA B MutSo] 2% A} monitoring PO %)

a7 experienced 28 8.0
- Qg daan Auel set BAg M = =
Table 13 Usage frequency of safety check for route
able ontribution of route monitoring to the safety
Table 16 C ibuti f itori hi fi
Usage of the safety
check Respondents  Percentages Contribution of route R dort Percentages(
L espondents

Not at all 0 91 So;ltlorflnlg to the safety - gos))

Do not know 57 16.3 nhelptu :

Sometimes 109 311 Somewhat unhelpful 9 2.6

Always use 152 43.4 Average 104 29.7

Total 350 100.0 Somewhat helpful 67 19.1

Helpful 139 39.7
Very helpful 28 8.0
Table 14 Anomalies during route plan Total 350 100.0

Anomalies during route

plan Respondents Percentages Table 17 Contribution of route monitoring alarm to the safety

Experience 62 17.7 Contribution of route Percentage

Never experience 288 82.3 monitoring alarm Respondents 5(%)

Total 350 100.0 o - - 1"

nsafe .
_ _ _ Somewhat unsafe 8 2.3
3.4 SRR Jl5ol i3 ALZRL 7t 24 Equal o pag

ECDIS &R EE 7% Alg 9@ a2 Zo AR HA Somewhat safe 79 22.6
Pl Gaordel w0l Hi sho] e WEol shuls \S/‘jr‘; e b il
o] §HFAH69.4%, 24378)7F E2o] Hvrial Hrhste] A Total 350 100.0
ol lejata ek BAE,
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SOLAS Al5% galetd 7o) olste] Felgale 2 &

2AAE A HA18F Hojoksl, ECDISS ENCE F7}9
TR A A= QUlolE 39S DVD WA e 94
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Table 18 Anomalies during updating
x F -
NOmAZes during Respondents Percentages(%)
updating
experienced 81 23.1
Never experienced 269 76.9
Total 350 100
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Table 19 Contribution of update to reducing workload

Mk 2 dF-2&S 919 ECDIS ARSAS

Contribution of update to Percentag
_ Respondents
reducing workload es(%)
Very unhelpful 8 2.3
Unhelpful 27 7.7
Somewhat unhelpful 15 43
Average 89 254
Somewhat helpful 32 9.1
Helpful 123 35.1
Very helpful 56 16.0
Total 350 100.0

Table 20 Contribution of update to navigational safety

Contribution of update Percentages(
o Respondents

to navigational safety %)

Unsafe 4 1.1

Somewhat unsafe 14 4.0

Equal 79 22.6
Somewhat safe 34 9.7

Safe 175 50.0

Very safe 44 12.6

Total 350 100.0
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