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Pref ace

This research about enhancing safety for navigation by using pictographyomasigsionediy the Rotterdam
Mainport University. In our main phase of the bachelor study Maritime Officerhagto do a research with
an innovativeobjective Our desk research and field researttas resulted in a report,a product anda
presentation.

We would like to thank mrvan Kluijen, mrs. an Der Drift mrs.van den Berk, mrSprong,mr. Griffioen and
mr. Gommandor their support in our researctkinally we want to thank everyone from all over the world for
filling in our survey.
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1. | nt roducti on

One third ofall maritime accidents happen primarily due to insufficient command of Maritime English.
(Professor Peter Trenkner, Principal author IMO SMCP). In response to this conclusion, the idea of this
research is to enhance safety for navigation by using pictogrdpigynot the intention to replace any forms of

the current communicationbut to support it.

1.1 Problem description

Maritime communication is inefficient due to language barriers, pronunciation issues or lackinifig. This

poor communication is often the main cause of dangerous situations for navigation. Safety of vessel and crew
is at risk due to this issue.

Fa example, a sailor isavigating in Dover Strait. He is intending to overtake a vessel ahead of hitreanad
trying to communicate by VHF with the officer of the watch of the vessel he wants to overtake. In the worst
case scenario thgierson does not understand him adoes not respond.

Another example of poor communication is when a vessel is in dsstiig® officer on watcls so panicked he
forgets the safety, urgency and dstress Standard Marine Communications Phrases. So he or she cannot send
a clear message through VHF which other vessels or coastal stations can understand. In this case beere wil
no assistance from other vessels.

1.2 Problem definition
Communication between vessels and coastal stations is inefficient.

1.3 Objective

The objective is: hancingguality of maritime communication ansiafety fornavigationby using pictography.
This research will produce a report with all the designed pictures and conclusions.

The main question of ouwesearch is:
A How can pictography be used to improve intership communication?

Thefollowing sub questions are used for answering the main questio
A What forms ofmaritime communication are therePesk research
A Why using pictograms to enhance communication and to support oral communie@iesk
research
U What are the advantages and disadvantages of oral maritime communication?
U What are theadvantagesand disadvantagesf pictography?
A How are the Standard Marine Communication Phrases going to be translated into piddegs?
research
0 What types of messages are eligible with pictography?

A What are the requirementsegarding clarity, safety anefficiencyfor the pictograms®Pesk research
U What are the colours?
0 What are the sizes?

A How can pictograms be transmitteéeld and desk research

A For which situatioacan pictograms be used besideal communicationField and desk research

1.4 Project borders

What has not been investigated
A the financial aspects.
A intraship communication.
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A procesdings andegulatiors regarding maritimeommunication.
A educational, cultural differences and pronunciation matters.
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2 . Mari ti me commun.i

Communication is a process of exchanging information, ideas, thoughts, feelings and emotions through
speech, signals, writing or behaviour. There are three types of communication: verbalerma and written.
Intership maritime communication ishe communication between vesseland between vessels an¥/TS
stations. Intraship maritime communication the communication on board of the vessels.

Verbal communication refers to the use of sounds and language to relay a me¥salgal communication is
further divided into oral communication and written communiicat (TraciiHanes 2013)

2.1 Oral communicatio n

By oral communication, spoken words are used to relay a messHygre are two forms of maritime
communication: oral communication and writt@@mmunication. @al maritime communicationusesthe Very
High Frequency, Medium Frequency and the High Frequesogts of the VHF

2.1.1 VHF

VHF is the abbsgation of Very High Frequency. Theavelengthis between 1 and 10 metresind the
frequency between30 MHz and 300MHZzThe VHF signals are dsér radio transmission. In anitime
communication, VHF channels are used for communication between vessels and between vessels and coastal
stations, in a short range. The range of the VHF signal is about &@ataniles. With the VHF it is possible to
transmit an oral message to other vessels or coastal stations in a short range. The language that is used in VHF
communicationisthe Standard Maritime Communication Phrases.

2.1.2 MF

MF or Medium Frequetyis ako used to transmit oral communication. The difference between VHF and MF is
that VHF has a shorter range thamtMF. MF has a range of about 200 nautical mitlekas a frequencyf
between 300 kHz and 3 MHz.

2.1.3 HF
HF High Frequenqgyis alsousedto transmit an oral message. The HF has a range up to 1000 nauticallmiles.
has a frequencyf between3 MHz and30 MHz.

2.2 Written communication
In written communication signs and symbols, such iasages of toiletsin public areas,are used to

communicate. In maritime communicatipwritten communication can be transmitted lmsingDSC, NAVTEX,
AlS, SART, ECDIS.

2.2.1 DSC

With Digital Selective Calling (DSC) vessels and coastal stationsnoamunicateby usingwritten messags.

DSC is used tastablish initial contact between stations. The written messages are transmitted by VHF, MF and
HF channels. The DSC system supports the following categories:

A Distress
A Urgency
A Safety

A Routine

The MF/HF channels are only for distress, urgency and safetyagessBecause of the relagily low speeds
of transmission, the channels of MF/HF would quickly become overloddedas permitted to send routine
messaes on these frequencies.

Every vessel that uses DSC has its own identification number. This igien®®obile Service Identificatioq
number, or MMShumber.
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2.2.2 NAVTEX
NAVTEX is an international automatadio telexservice. With NAVTEX it is possibledoeive navigational

and meteorological warnings for a restricted area, called NAVAREA.

2.2.3 AIS
Automatic IdentificatiorSystem, also known as AIS. More information about AIS is in chapter 6.2.
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3.siUng pictograms t «
communi.cati on

There have been many accidents dueinieffectiveuse of oral communication. This is the main reason why
pictograms could be used to enhance and to support oral marine communication. The pictograms will not
replacethe oral maritime communication,it will only be used as an additiontdol to make sure hat the
information has comeacrosseffectively andcorrectly.

3.1. Advantages and disadvantages of oral maritime communication

3.1.1. Advantages of oral maritime communication

The advantage oforal Maritime communication ighe direct and personal trasmission ofall types of
information, for exampleinformation regardingveather forecast, storm warninggeneral safety andoutine
information regardingsailing areagtc..

3.1.2. Disadvantages of oral maritime communication

In VTS (Vessel TraffBervics) controlled areazommunicatively relevant factors contribute up to 40% of
collisions(The Nautical Institute, 200T)volving the human element; most of them caused by failures in radio
communicationeven in routine conversations.

Port State @ntrol inspectors often encounter problems in getting elementary information from sffipers
due to their substandard English. Pilots frequently voice their concern in this respect

The disadvantage of oramaritime communication is the muléthnic officer staffs that occasionally fail to
communicate effectively when managing panicking crowds on board distressed vessels due to the lack of
dominance of the English language. This disadvantage is a result of poor elementary English edBoati®n.

O2dzy (NASa KI @S -2NIFFAREBAHY & WA&EOZFR | yidRkcoriakiith$he y I (1A BS 3
English languagantil they have tostudy the Marine Communication LanguagendAto control a language

effectively it must be trained or usedrfagoodamount of time.

More than 86%(The Nautical Institute, 2007f all SOLAS vessels are presently crewed with multilingual
personnel who, for diverse reasons, are frequently unable to render the Maritime English skills required,
risking and evenausing damage to lives, property and the environment.
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3.2. Advantages and disadvantages of the use of images (pictography)

3.2.1. Advantages of pictography

The biggest advantage afsingpictographyin maritime communication is that there will be fewer problems
with understandingeachother through the VHF. By using pictography the icon will appear orEBBIS (see
chapter 6.4)and can be interpreted without using oral communication. In this wayitktention of other ships
cannot be easily mistaken for something else.

Another advantage of pictography is that there is no problem with too much noise through the IWHF.
crowded areait will become almost impossible to follow or traak the messages that are sent.

3.2.2. Disadvantages of pictography

Thedisadvantage of communication by pictography is its transmission. Most ships are equipped wigealS,
chapter 6.2)but there is still a small amount of ships that do not operate this system. So there might be a
situation where a pictogram is sent but is not delivered to all ships in the vicinity because the receiving ship
does not have the proper installations.
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4 Transl ating standard
communication phrases

For the translation of the Standard Marine Communicatiimrases into pictogramthe decisionhas been
made to only refer to the intership communication phrases. Intership communicatioship-to-shore and
shipto-shipcommunication The use of intraship communicatipthe communication between crew on board,
is required but using pictograms for intraship communicatiwuld be unnecessary.

4.1 Types of messagesthat are eligible for pictography

Selected situations that can constituta danger for the surrounding navigatiomave beentranslated into
pictograms. When there is no clear communication betweesselsthe risk of incidents will increase. The
Standard Marine Communication Phrasieat causes a lot of dangglike distress, urgency and safety phrases,
when notsuccessfullyransferred to another station will be transladento pictograms to decrease edents.

A number of pictograms do not relate to the Standard Marine communiocabrases but relate to traffic
situations and manoeuvres that are not covered by the phrases. The pictogdsmagroduct)used in this
report only reflect a small portion of the total amount of phrases and traffic situations a vessel may encounter.

The following phraseand situationshave beertranslated into pictograms:
A | am a pilot

This is motowessel [name]

| am aground

| am at anchor

| am constrained by a draft

I am engaged in fishing

I am engaged in trawling

| am engaged in fishing, non tramgj

| am not under command

| have a restricted manoeuvrability

| am towing

| am under sail and power driven

| am under attack by pirates

| am on fire

| am carrying dangerous goodsIMO-Qass 2

| am carrying dangerous goods of INOIass 4

| have losperson overboard

| am flooding below waterline

My port side is blocked, pass on starboard side
My starboard side is blocked, pass on port side
| will overtake you on port side

| will overtake you on starboard side

| will pass you greeto-green

| will passyou redto-red

| am going out to port side

| am going out to starboard side

| am crossing the Traffic Separation Scheme

| am entering the Traffic Separation Scheme

| am leaving and crossing the Traffic Separation Scheme
| am leaving the Traffic Separati®theme

| am going round

DD DD DD DD DD DD Dy DD DD D D> D

" K ' 2 10
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5.heéel requirements regar

safety and efficiency

5.1 Colors, sizes and general shapes of the pictograms
The pictograms are used to enhance safety in navigation, this means the pictograms oleed design to
make them easy to understand for everyone

The colars that have beenusdal for the pictograms have to be cleartijstinguishable from each other and

from the othercolourson the ECDIS displésee chapter 6.3)0One way to makethd YSa al 3S¢ aidl yR
the ECDIS is by using a flashing exclamation mark which can be clicked and will then open a new tab that
shows the pictogram. By separating the pictograms form the main screen the ECDIS will be free of disturbing
clutter.

The size bthe pictograms are not fixg@s every ship uses different sized ECDIS displays. For the sake of clarity
there is the possibility to zoom in, therefor the pictogratreve to be made in high resolutiorThis way the
pictogram will be sharp at any zoonvéd.

The general outlings same for every pictogram to create a series of images that follow the navigation rules
and fit the general style of the ECDIS. For the shapes of vessels and other objects used on in the pictograms the
same styléhas beerused.

5.2 Concepts

Out of three concept drawingsAppendix ), Number two has beerchosenbecause this concept has the
cleaest style and iseasiest to adapt in multiple situations. The other two consapére closer to reality in
terms of shape. This meant that the design deviated from the basic intention of the whole project, to enhance
safety. This is achieved by keeping the pictograms as simple as possible without using toceduwnciant
information that could distract from the message.

11
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o . Transmil ssi on of

For sendingpictogramsfrom station A to station Boictograms have to be transmittedirelesdy. Transmission
can be done pointo-point and pointto-multipoint, this means transmittig to one station or to several
stations at once.

6.1 Weather satellites

Weather satellites can send pictures from space to stations across the earth by using Automatic Picture
Transmission. This is an image transmission system. This system sendsgitdatsformation to a radio
receiver and a decoder so the pictgrcan be displayedoBie dedicated software cabe used for displaying
pictures Because of the long distances the signals have to travel it can take 8 to 15 minutestbefoadio
receiver receives the complete signal and can display a complete picffikipedia, Automatic Picture
Transmission, 2015)

6.2 Automatic ldentification System

The Automatic IdentificatiorBystem, also known as AlS,intended to provide overview and informatio
through interaction between ships and with the authorities ashore. The transponders senthaifon via a

Very High Frequenc(VHF) channel regarding speed, position and voyage related vessel data. This information
comes from sensors. Other informatidike the name of the vessel and the Vid&ll signwas already
programmed during the commissioning of the equipment aboard. Other stations can receive the radio signals
with the information by transponders. The received information can be displayed oratter display and the
Electronic Chart Display Information System (ECDIS).

The range of theradio signalsdepends on the antenna height of station A and station B. This can be
determined by using the following formula:

a=the antennaheight station A (ratres)
S= A4¥D o b=the antennaheight station B (metks)
S= he range (kilometers)

6.3 The sdution

The idea is to transmit pictograms by the AIS. By sending a code from station A to station B, the received code
will betranslated intoa picture at station B. By sending a code instead of a whole pictogram the required data
that has to be transmitted will not be as much compamsih sending the actuapictogram. A computer
program can translate the code into the right pictogram, now thght pictogram will be displayed on the
ECDIS. The Weatheatellites system could alsde usedbut does not matchthe requirements since
transmitting a picture to another station takes quite long. Also the AIS can beected to the ECDIS which

helps dsplaying the pictograms fromnother station.Thereare a lot of codes for the Al8ach code meaning
something else. So i possible toimplementthe idea in the Al$Eric S. Raymond'2015) It isrecommenckd

that further research on thipart has to be dondor acknowledgement and tbnd out theifs and buts.

When a vessel choosés send a COMP)@ red exclamation mark willashabove that vessel on the ECDIS so
other stations will know that the vessel has selCOMPICNow the other stabns have to click on the vessel
and on the tab "COMPIC" to see what pictogram the vessel hascselarfy what his meanare.

It is necessay for the user to select the right COMPIC fast and easy in a program when in a difficult situation.
This progam gives the user the choice about what COMPIC to use by selecting distress, urgency, safety or
routine. After selecting one of tlse four, all COMPICs of the selected type will appear. This way the user can
select the right COMPIC for the right situatiora fast and easy way.

" Vi ' 2 12
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6.4 Example

i
i

For example, the vessel Flinterforest is goingvertakethe vessel Ambassadeur.
Vessel Flinterforestlicksthe overtake pictogram (COMPICJA code will besentto all
stations around)

I
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0  Now other stations around will seerad exclamation markblinking above Flinterforest.
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0 When the stationsclick on Flinterforest they can see its ARRAARPMA, AIS andCOMPIC
information byclickingon theright tab.
U0  Whenclickedon the COMPIC talthe pictogramsent byFlinterforest will show.
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/A ctogramsr dlesi de
communi cati on

This chapter is about question 10 in the survey, which can be found in appentlisiuestionrefers to
situations wherepictograms could be used besideal communication. There were a lot of answers to this
guestion, so the best and most common answers this questionwere chosen and can be found in this
chapter.The COMPICs are based on these answers.

7.1 Situations
The following is dist of situations where pictograms could be used beside oral communicatienCOMPICs
are based on these situations:

Safety operations

Emergency situations

Manoeuvring vessel

Anchoring

Carrying/ handling dangerous goods
At which sidea ship can passsurvey shippr a dredger
Tug

Toxic smoke

Person overboard

Fire

Crossings

Vessel not under command

Fishing

Overtaking

Hampered vessel

Sinking

Chemical/oil/LNG tanker

Passing (red on red or green on green)
Identification of Platforms

Working vessel

Constrained by draft

Navigational warnings

Military vessel

Headon situations

oD I I B D D D D B B B D B D D B B D B B D D B

7.2 Areas

The areas whereiptograms could be used beside oral communication are:
A Port entry
A Traffic separation zones

The pictogramshave been chosen fothese areas because pictograms (COMPEa8)e used to reduce
unnecessanpral commurication in these areas. Alguctograms are only possible in these areas because to
transmit and receive a COMPaGressel has to be in the VHF range of another velssepen sea areasvith a
distance between vessetser 30 nauticalmiles, it is not possible to transmit or receive COMPICS.
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8. Concl usi on

8.1 Subquestions

What forms of maritime communication are there?

There are two forms of maritime communication: oral communication and written communication. By oral
communication is meant the communication by using the Very High Frequency, Medium Frequency and the
High Frequency. By written communication is meant tbemmunicationby using the Digital Selective Calling,
NAVTEX and Automatic Identification System.

Why using pictograms to enhance communication and to support oral communication?

By using pictograms most of the disadvantages of oral communicdii@the substandard English of some
officers on watch the failure of sending a distress message in a distress situation and the lack of English
Maritime Communication can be avoided.

How are the Standard Marine Communication Phrases going to be translatiéal pictures?

The tanslation of theStandard Maritime Communication Phraseso pictures isdone by selecting the
phrases of the most important situations based on thavey from the Standard Marine Communication
Phrases For the translation thedecison has been made to only translate the intership communication
phrases, focussing on the distress, urgency and safety situations. These phrases come from the Standard
Maritime Communication Phrases.

What are the requirements regarding clarity, safety ardficiency for the pictograms?

For the requirements thalecision has been mad® look at the colours, sizes and general shapes of the
pictograms. To enhance the safety in navigation the pictograms need addsgn so that everyone can
understand themThree concept pictogram@ere madewith each having its own shap®ut of three concept
drawings (Appendix Ipjumber two has been selectebecause this concept has the cleat style and is the
easiest to adapin multiple situations. The other two concepts were closer to reality in terms of shape.

How can pictgramsbe transmitted?

The transmission of pictograms can be ddayesending a codewith Very High Frequency using the Automatic
Identification Systemfrom station A to station BThe received code will be translated into a picture at
station B. With each code meaning a different picture all COMPICs can be transmitted.

For which situations can pictograms be used beside oral comnatitn?

The situations in which pictograms can be used beside oral communication are listed in chapter 7.1. These
situations have beenobtained by doing field researchy means ofa survey. In this survey 120 maritime
affiliated professionalsavecontributed by giving their opinions aray answering 10 questions.

8.2 Mainquestion

How can pictography be used to improve intership communication?

Pictography can be used to improve intership communicatiorevery possible situations except when the
distancebetween two stations is above 30 nautical miles. Saiteations cause an increased risk of safety
which can bedecreasé. Thishas tobe done by transmitting COMPICs in a proper way and by having a clear
COMPIC that anyone can understahtdcase someondoes not understand the COMPIC, a booklet has been
made. This booklet shows and explains all made COMRItsnber of COMPICs do not relate to the Standard
Marine communication Phrases but relate to traffic situations and manoeuvres that are not coverte b
phrases.

e - 17
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0. Recommendati ons

Therecommendations are:
A More research should be dorabout the possibilityo integratethe pictograms into the ECDIS.
A About 30pictogramshave been made as examplehere should be a ptogram for every standard
maritime communication phrase.
A Testing theuse ofpictograms with a number of vessels would give a clearer anabeut enhancing
safety for navigation.
A To realise this project, more researshould be don@bout the expenses.
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Appendix |1 d Survey COMPIC

By doing field research with this survey it was possible to reach a group of 120 maritime affiliated
professionals, they have contributed by giving their opinions answering 10 questions. The COMPICs are
based on these opinions and answers on the questions. This appendix is a summary and conclusion of the
results of the survey.

Question 1:

Conclusion:
Most of the respondents agreed

Maritime communication is based on with  this opinion. But in the

procedures. These procedures enhance the comments respondents said that
quality of maritime communication and safety in these procedures like the Standard
navigation. Maritime Communication Phrases

only helps to enhance safety in
navigation if everybody knows how
to use it and can understand it.

1.71%

L 08.26%

[ 1agree (98.29%) M 1do not agree (please comment) (1.71%)
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Question 2:

Maritime communication is based on the
Standard Marine Communication Phrases
(SMCP). The use of the SMCP enhances the
quality of maritime communication and safety in
navigation.

7.69% '\

\ 92.31%

I 1agree (92.31%) I | do not agree (please comment) (7.68%)

Conclusion:

Most of the respondentsthink that Standard
Maritime  Communication  Phrases  will
enhance the quality of maritime
communication and safety in navigation. But
they also said that a lotmarinersR 2 y Q {
and understand the SMCP.
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Question 3:

Your opinion about the quality of VHF-communication regarding the following aspects:

| 16.24%
26.5%
Bad
| 59.80%
5 57 26%
= Moderate
[ i 74 36%
| 23.93%
16.24%
Good
[ | 17.85%
0 10 20 30 40 50 60 70 80 20 100

1 SPEAKING:
In general the proficiency of radio operators on board vessels and at VTS stations to perform maritime communication is:
Il LISTENING (understanding):
In general the proficiency of radio operators on board vessels and at VTS stations to perform maritime communication is:
Knowledge of SMCP in VHF-communication with radio operators is: 7] Knowledge of procedures in VHF-communication with radio operators is:

Conclusion:
Most of therespondentsthink the quality of VHFcommunication (speaking, listening, SMCP and procedures)
is moderate. In the comments they said:

Procedures and knowledge of SMCPasd.

Bad knowledge of English.

Knowledge of SMCP depends on country and birth.

VTS communication is good, ship communication is bad.

v > >
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Question 4:

The biggest problem regarding Maritime Communication is caused by:

78.63%

58.12%

I agree

81.2%

Optims

21.37%

41.88%
I do not agree

{Please comment)
74.36%

18.8%

0 10 20 30 40 50 60 70 80 90 100 110 1%

# of times chosen

1 Pronunciati Il Bad equip t Culture differences [ Lack of knowledge of SMCP

Conclusion:
Most of the respondentsthink the biggest problem regarding Maritime Communication is caused by the

pronunciation and lack of knowledge of SMCP.

Comments:
A Pronunciation:
U VTS pronunciation is better ship pronunciation.
U Depends on nationality, country and birth.
U Problems with praunciation are most of all caused by accent.

A Bad equipment:
A Bad equipment is not the biggest problem.

A Culture differences:
A s not a big problem because SMCP is used to solve this problem.

A Lack of knowledge of SMCP:
A Not a very big problem ifnarinerscan speak English. If knowledge of English is bad as well,

than there is a problem, because the SMCP is to supgeatarerswho cannot speak good
English.
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Question 5:

The use of images (pictography) to supplement and support the use of the Standard Marine Communication Phrases
(SMCP) would improve quality of maritime communication.

37.93%

T 62.07%

[ 1agree (62.07%) M I do notagree (37.93%)

Conclusion:

Most of therespondentsagreed with the opinion that the use of pictography (COMPIC) to supplement and
support the use of the SMCP would improve quality of maritime communication. If they do not agree with this
opinion it is because they did not understand the idea of usingopietphy to improve quality of maritime
communication.
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ueStionG: “

What do you think about this pictogram that could be used when a vessel is aground?

GoDd _ 397&%
Bad _ =
s _ 1

s s _ e

5 10 15 20 25 30 35 40 45 50 55 6

# of times chosen

Optioms

o

Conclusion:

Most of the respondentsthink the COMPIC is good, but also a lotre§pondentsR2 y Qi  dzy RSNE G y R
pictogram. This is in most of the situations because they did not understand the idea of using pictography to
improve quality of maritime communication.

Most common comments:

A Confusing with day marks, navigation lights and sosigds
Navigation lights (red and green) means the vessel is sailing
Delete unnecessary information. Only day marks in pictograms.
Pictograms are unnecessary, because information already exist.
Too complex

Seafarers first had to learn about the COMPICS.

> > > >
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ueStion7: “

What do you think about this pictogram that could be used when a vessel is constrained by draft?

| don't understand the pictogram _ 19.66%

Optioms

°
=]
]
N
&
8
&
]
&
g
&
3
a

# of times chosen

Conclusion:

Most of the respondentsthink the COMPIC is good and they immediately understand what the pictogram
YSryasz AF (KSe& R2yQl Al A& 0SOlIdzaS GKS& RAR y2& dzyRS
maritime communication.

Most common comments:

A Confusing with navigmn lights and sound signs

A Insufficient information

A Too complex

A /+yQi NBO23IyAT S GKS OeftAyRSNI I & | REFE& YIFEN] @
A

Seafarers first had to learn about the COMPICS.
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Question 8:

Conclusion:
Most of the respondentsthink the COMPIC is good and they immediately understand what the pictogram

YSryas AF (GKSe& R2yQl Al Aa 06SOlIdzaS GKSe& RAR y2i dzyRS
maritime communication.

Most common comments:
A Insufficientinformation
A Seafarers first had to learn about the COMPICS.
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