Journal of the Korean Society of Marine Environment & Safety Research Paper

Vol. 22, No. 6, pp. 631-638, October 31, 2016, ISSN 1229-3431(Print) / ISSN 2287-3341(Online) http://dx.doi.org/10.7837/kosomes.2016.22.6.631

ARPA/ZIOIT] A Eelold me mEe] HEsh AT

A Study on the Standardization of Education Modules for ARPA/Radar Simulation

Young-Soo Park™

* Division of Maritime Transportation Science, College of Maritime Sciences, Korea Maritime and Ocean University

2 2 o FejAbeE BARe FE VFsAS AR etk 3 o gle 58S ARPA/EICIE AlEH A WS ez
Feojof gt o] g3 AlEH o)A &S e A HEN AN LA, STCW @ 5ol aS g3 7|3knke] BAH] Q& Ao
ZAE A T AlE A WS TR EEY FAR Z 7] i JFdelAE AAHoE RES P I FAE St
A Aoz Bl gith o]& ste] ARPA/HIOIH Al EH IS B3 5 dl7] T8 Fgo] ofdE Aol ddelth wEk 2 o
TFoME Syt 7] 28 wE U T8 %S st ARPA/EICIE Al EH oA nS BES XTdely, ¥TdH EES
B3 wg FgAEo] diste] HEstaat gt ol & sl felvEt 7] g 713 AlEHA W JEE FAS AL, aE 2AME
ZHre® g Ao uE 35S I Ao A, wS Fd 2 HUkE a&F o sy % sv|AF A 9% W RES
AABFATE 12 a 2dzbel] HolHE o] 43l RFsE RES 53 uS FHo I ARE molsldid. olH 3 m sty ARPA/E
olt] AlEH A BES B3 7} a& V@M= a&Holn AAA 7] wso] Jhssta vy F4S T3 Ad B3 oA
o 71998 & 9= WE wEd & 9

Abstract : 4 mariner cadet gains the ability to identify and avoid potential collisions with other ships through ARPA/Radar simulation education.
This research surveyed first domestic and overseas’s rules (e.g, MOMAF'’s Standard, the STCW Convention, etc.) of the simulation education, upon
investigation the only content and timing of this simulation-based education are specified according to these rules, and maritime education institutions
issue the related certification autonomously after a student has taken the simulation because no simulation education module exists to further guide
the ARPA/Radar simulation. As a result, it is difficult for students to acquire consistent maritime ability through ARPA/Radar simulation. This paper
discusses standardization of these education modules to produce more consistent mariner ability, and verify the degree of improvement of education
that would be achieved by enacting the proposed education module. The simulation education system used in maritime institutions in Korea was
investigated, and scenarios reflecting traffic flow in actual waterways was proposed based on marine traffic surveys so teaching modules can
educate/assess more effectively based on core marine abilities. Improvements in education and training were also verified using data collected over 2
years based on a standardized module. Each education institution can enact an effective, systematic education approach using standardized ARPA/Radar

education modules proposed in this paper, and this can set a foundation to contribute to safer vessel navigation by improving maritime abilities.
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Table 1. Course Outline for Use of radar and ARPA to maintain
safety of navigation (Operation Level)

Lecture | Demonstration | Simulator
Item
Hours Hours Hours
Describe the Basic Theory and
Operation of a Marine Radar 11.5 1.0
System
Set up and Operate Radar in
Accordance with Manufacturer 3.0 3.0 2.0
instructions
Perform Manual Radar Plotting 6.5 0.5 4.0
Use Radar t.o Ensure Safe 20 1.0 20
Navigation
Use Radar to Avoid Collisions 20 40
or Close Encounters
Subtotal 25.0 5.5 12.0
Describe an ARPA System 2.0 2.0
Operate an ARPA System 4.0 16.0
Subtotal 6.0 18.0
Total 31.0 5.5 30.0
gt bt ARk Al (hitp:/www.law.go kr,
2016)°1 j A% Holy AlEdold wS FH g5 W AZE

S Table 29} #t}. ©] Tableol
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Table 2. Education Training Abilities for ARPA/Radar based on
Ship Officers’ Act

Item Radar ARPA
ARPA Basic Theory
Use to |Radar Navigation ARPA Main Type, Indicator
maintain Radar Basic Theory Characteristic, Performance
L. Radar Operation & Analysis of |Standard, Danger of
Navigation Data gathered by Radar Overconfidence
safety ARPA Operation & Analysis
of Data gathered by ARPA
Familiarization for Own ship’s
Characteristic & Control
Equipment of Simulator
Radar Basic and Plotting
Radar  |Training at the sea subjected to )
Simulation |COLREG72
Training of Collision
Avoidance and Navigation in
Restricted & Congested Waters
Training in and around TSS
Ed]git;on 5 days 3 days

22 QEUE 3 1] 7|29 uS WY ZA

vt Fa ef7] wE 7ol ARPA/EICIYH AlE ]
W FH S Table 39 2Tk B A FA9
R & AQlssi.

Eis

Table 3. Education and Training Method for ARPA/Radar

Simulation in Korean Maritime Education and Training

Institution
N
ek M KM PH H
Object . . Appentice .
Grade Senior Senior Officer Junior sophomore
Subject | Shiphandling/ Sirr?ligzion Simrlﬁ:tli{:f Radar/ARPA |Radar/ARPA
Title | ARPARadar | - o Simulation | Simulation
Handling Co.
Furuno/ Kongsberg
Maker TRANSAS STR Shindel Polaris ARI
Introduction | 2013 2009 2015 2011
Year
Simulation Sit and Hear
Method Role Play | Role Play Class Role Play | Role Play
Simulation
Time (hrs) 60 30 64 96 28
Recovery including | including including
Time to 4hrs in other | duty time at other
Issue vacation | subject’s | Training ) subject’s
Certification class Ship class
Assessment Subjective | Subjective | Subjective | Subjective | Subjective
Way for
Cadet (Instructor) | (Instructor) | (Instructor) | (Instructor) | (Instructor)
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Table 4. Assessment Items in ARPA Simulation Exercise by

Karlsson

During Exercise Debriefing

= Set up and maintain radar display
= Set CPA and TCPA limits .
= Manually acquire targets
= Display true vectors

= Display relative vectors
= Vary vector length (Vary radar .

Understanding the
differences between
relative and true
vectors

Motivating his/her

range) actions during the
= ARPA display in True, North Up, exercise
Relative Motion & Head Up = Any violation of
Check |= Display ground stabilized (bottom COLREGS
-ing track) *  Minimum CPA>1.0
Ttems |* Display sea stabilized (water track) mile
= Obtaining range & bearing to = Using TRIAL
targets Manoeuvre

= Trial maneuver with both course | =
and speed change

= Activate/Silence the lost target
alarm

= Cancel a single target .

= Any violation of COLREGS

= Set up and auto acquisition zone

Understanding the
difference of using
speed over ground
or through water
Using All Resources
available

Assess
-ment
Score

Yes/No (Do or not) Yes/No (Do or not)
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3.1 ARPA/EIOIE AlEB|0lM BES 28 75 A A7) R A F9 B Y 2= Table 65 20|
3.1.1 ARPA/EO| A[E8{0]M AlLtE|2 EZE3} TA sk Adnk 3 29 AAVE FAHES SIloH, AlE
ARPA/H| 0| T] AlEH ]S F3le] 8242 7] 58S gold Ao AL wg THo FTHAS 9t &Y
ksl fste] Adut SRl B2 o] Hel9S WY gule] satel= oy Huke 9jFe LAsh wa A
O 2 hoj(Park et al, 2014) AU 2.5 sl Th 01? A galos Z=epztom wAsa =7 Alukel oo o] 87
gelell el g em AT W A7 AE ) ogan ok Ae o8 £95ES st
Adn RIS THE] A8 Aol
9 F8 T3 39S Table 59 2o A7ME E, =
_jjj ]_ v B i H_j able 52 ] 47k & i Table 6. Kinds of Domestic Scenario for ARPA/Radar Simulation
AN, FT ALUG P 23 ol Esh tha B e
B AEs AT el Sl da AR 9 g @ Waterway | Tffc Sitation Own ship
/ﬂj’,}. Z‘?‘ 7_74]7]' o/‘égl‘:—% %‘ﬁo]' }1‘_]11]—’% rl‘L}\é —5—}’91143 No. Name No. of No. of (LOA/Breadth)
other ships | Encounter
Table 5. Kinds of Overseas Scenario for ARPA/Radar Simulation 1 (]]?’alzis::k;o 117 50 (Egg;i;lgg?gf
Traffic Situation Gadeokdo ~
Waterwa .
No. N Y 'No. of other | No. of |Own ship (LOA/Breadh) 2 Jinhaeman 29 21 pce
ame shi E (196.4nv31.1m)
ps ncounter Approaches
Singapore Container Ship
1 . 25 19 Incheon VLCC
Dover Container Ship
2| Strait 32 32 (38207/54.2m) 4 Ulsan 31 13 VLCC
- Anchrage (332nv58m)
3 Port of 39 2 Bulk Carrier
Hongkong (290m/46m)
: ARPAY] 3t Z 28 WSS 594 2 Plotting SheetS ©]
5 | Bisan S 46 25 Chemical Tanker _ . o _
1san. Seto (182.6m/27.3m) &oto] 3F~45 =T ] AP 2 oolF AEAQ
¢ | Port of % 19 Bulk Carrier ARPA/E| ol AlE o] o] B 38 T 3 AF UE
Sydney G11m/50m) & 2nw gRlsta e FeoR AP AES ug
o] g3ty 7282 AAetaR} it o]y V| 2ES
sl slele) g A A2 Fig 19 201 20149 152 o1 aste] ouataiAlzt ws 2 A% eSS 2] s F
B¢ AL S 1F d3H(Park et al, 2015)2 7|HEoE S} et a1, o]2 AA 4 Jn=E stuxt )
SAkE, AV A, YA 9T 5 dakew st
Table 7. Ship’s Particular (Maneuvering Ability) and Traffic
Condition proposed before performing Simulation
Ship's Type Displacement ton | Max.Speed kts
LOA m | Breadth m | Engine Kw
Fore . .
Draft AR Height of Eye m | Air Draft

(source: Park et al. 2015)
Fig. 1. Marine Traffic Density surveyed by AIS data during 20

minutes for 7 days.

® Ship's Maneuvering Condition(including Advance, Transfer)

® Simulation Waterway’s Characteristic

® Marine Traffic Condition Surrounding Own Ship
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Table 9. Assessment Items of each Role Played in ARPA/Radar

2) AlEHCIA A T W BE Simulation
JEe ol X3 5 WS EE-2 Table 83 Zo] HAISA
th. Table 89143 ARPA/ZIOI AlEelo]d e HAste 5 _ Role Assessment_ltems Seale
b A FHE e Aduto] deolr s SollA ojwl A *  Proper Order
- - — o= = = = == = Effective Bridge Resource Management
skl S EAE VISetES el e ad%E * Proper CPA I\%Iaintain y
EO|E=E st} w3l ZEAHH ol o3 3 Hg ALE Captain |= Safety Passage
. = = = Cooperation with other ships
gk FALEAI S0, WS EH o] T]H 2] (Debriefing) W8 . Propllr Speed Maintain P
55 7|EstEE it agla o]lEdk AEES Ay A * Proper VHF Communication
Ay G@ ke A S4 e Adte] S-S vt = Understanding Course Line
Asto] T4 We) AT AR AR o] §5ku 43 . Proper Positioning |
Officer = Providing Proper Information to Captain
= Identifying Dangerous ships
Table 8. Standardization Education Items performing/after - gof’er }\{/a}(liFachsage i 0~10
. oper ommunication
ARPA/Radar Simulation
= Providing Proper Information to Ship
® Position & Information etc. of Other Ships in Radar Display VTSO = Management of Proper Traffic Flow with
other ships
= Proper VHF Communication
= Repeating for Rudder Order
® Application of Navigation Ways based on COLREG - = Completing Report to Officer(Captain)
(l\)/[u . Proper Course Keeping
aster |, Fatality of Rudder Usage
* Manual Steering

® Marine Communication using in Simulation

® Debriefing for Simulation Result

® Mistakes/Feeling after Simulation

Signature/Cadet Signature/Instructor Signature/Head of

Simulation Center

3.1.3 A280[d Al BIt &5 BE3} AMAl
FAE A 2 BE ARPA/H Ol AlEH oA 9

32 BEFE3l 258 S8 HIt
3.21 EESHE S8 2HHE Bt A3t

EARRTAS 71%01 & A Pass/Faild| =& =38}A] &= 8 o
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Fig. 2. Assessment Result Value of each student at 1st year (2014).
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Fig. 3. Assessment Result Value of each student at 2nd year (2015).
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Fig. 4. Assessment Result Value gap between Middle and Final
Test for Each Class.

Table 10. Results Comparison with between Middle Test and
Final Test for each Group

Middle Test Final Test
M SD M SD
Class-1 8.645 0.785 9.903 0.296
Class-2 8.517 0.725 9.724 0.447
Class-3 8.567 0.803 9.300 0.690
Table 11 W& T T A F7F F7hek 7)d 7k
B A7b vl Aol gl=A A A3E e
3 gk oS BE @A ds $70 Goksk /1w Gokel A
T Fong zbols mylow(pool), 71 HF Axrt
3 B7tE Y dsste] ARPA/EICIY AlE Ol wE &
dom ou YRS Y Tl FATYLE vl@
ohal g 5 3l
Table 11. Paired t-test for Middle and Final test Result
Parameter M SD t P
Middle test 8.54 752
-12.296 .000
Final test 9.64 567
***p<.001
gHA Table 12+= 201497 2015 =0l W& FHS THS
1957 ] o] Aol Al ARPA/EICIH AlE o] 5 H
g Awol U Wk FA A A} FA FR T 2}
F7b Aol diste] 0~69 ~AL0: F BE, 6 & gl
&)= AF A ek Aol
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Table 12. Self Assessment Result at Beginning/Ending of Semester

Parameter M SD t P
Beginning 3.66 1335
of Semester
Endi : -24.751 .000
nding © 5.75 981
Semester
*#¥P< 001
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