HCI2009 &t=rH 3]

ook

Al QIXISE FIIAAH
J

Development of Evaluation System for the Cognitive Performance of Marine Officers
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Abstract  Decrease in crew performance is frequently cited as a major causal factor in maritime
accidents, Although considerable researches on working hours undertaken by seafarers have been
conducted through interviews and record analyses, experimental studies on the effects of factors,
such as high workload, shift patterns, stress, sleep deprivation, and disturbance on the cognitive
performance of mariners have been limited, Other safety—critical transport industries, such as
aviation and rail, have developed fatigue management tools to help managements in the work
patterns of their operators, Such tools for mariners would assist shipboard crews, marine pilots,
and shore managers for planning and improving work schedules, The overall aim of this paper is to
determine a fatigue factor that can be applied to human performance data as a part of a software
program that calculates total cognitive performance, This program enables us to establish the levels
of cognitive performance in a group of marine pilots in order to test a decision—making task based
on radar information, This paper addresses one of the factors that may contribute to the
determination of various fatigue factors: the effects of different work patterns on the cognitive
performance of a marine pilot,
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Table 1 Types of Scenarios

No. Scenarios D“gtltg:lll of
1 Rule 14 : Head-on Situation Normal
2 Rule 15 : Crossing Situation Normal
3 Rule 14 : Head-on Situation Normal
4 Rule 13 : Overtaking Normal
5 Rule 15 : Crossing Situation Normal
6 Rule 13 : Overtaking Normal
7 Rule 10 : Traffic Separate Schemes Normal
8 Rule 15 : Crossing Situation Opposite
9 Rule 14 : Head-on Situation Opposite
10 | Rule 13 : Overtaking Opposite
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MR BIE AND 220 ZSZH

* Daet : 05 July 208086 el
* Name : Sohel

it Basic Ability ##t

= Ship Type : Cargo Ship

* English ood

= \latch Keeping Experlence(?ear) ]

= Existing Qualification HONE

= How many years have you held that certificate? : @

## Fatigue Leuel ##

* Overall Tiredness (1:very fresh, 7:very tired) : 1

= Overall Tiredness {(1:very fresh, 7:very tired) : 5

= Uatch Keeping Time : & Hours

## Route Information ## Morning

= GT : GhangeTime , CH : ChangeHeading , CS : ChangeSpeed

*® RT : ReturnTime , RH : ReturnHeading , RS : ReturnSpeed

* TRT : Total Response Time

# RD : Distance of New Track as a Ratio of Origianal Track

MNo. cT CH cs RT RH RS CPA TRT RD
2 [ 868 18 5 328 18 8.88 98 1.53
3 3 30 10 5 355 18 8.70 s 1.82
h L) 50 1% 7 357 16 1.47 125 1.03
5 z 065 12 18 355 12 9.84 134 1.85
6 L) L) 18 8.5 360 18 a.01 126 0.00 &

Fig. 3 Screen of test results
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Criteria

Optimum answer
(10 points)

Reasonable answer
(5 pointg)

Unacceptable answer
{0 point)

Decision

Starboard

Reduce Speed

Port or Stand-on

“

Time to Change
of course (CT)

0-5 minutes

5-10 minutes

Over 10 minutes

) . o 020 - 040 0 - 020
3 New Heading (CH) 040 - 030 050 - 060 060
4 New Speed (CS) Same (18) 0-18 18

Time to Return to

course (RT)

10 - 15 minutes

5-10 minutes

= 5 minutes
> 15 minutes

6 Final Heading (RH) 359 - 001 350 - 350 ggé
7 Final Speed (RS) 18 10 - 18 R
. B 20 - 30 < 0.7
§ DCPA 10 -20 07 - 10 .30
9 Total Response Time . - I A
(TRT) 1 mins 1-3 minutes 3 minutes
10 Distance of new
track as a ratio of < 1.05 < 115 - 1.25
original track (RD)
1 L =20 [e)
B AT AE AN BAARe] A5 9
3 399l FAHUEANG 59 A% FaAAE ROz UF
) =) 5 5 o =
= AAEIT oujddeR AARE Auele 12 Al 9
KR
=

7 Alve| el digt A9 A,

247 g 90,29} 74.0




A

stol, apsharle] 47k sl Lehiel
E5t Fig. 40] LB vlo} o] 9749] FEA|the] oo

ok

gk 7HE ol SlolME, g8l R H47t g FEe
AUE| Lol A FelAre] FHgrHEeh 107 ol w2 AL
2 e
120
10.0
g 8o
3
g 6o
o
8 40 B Expert
B Caclet
20 -
00
o~ on =t wn o ™~ 0 [} (=]
2 2 2 2 2 2 2 2o §
o o o o ] L o T =
$§ ¢ § § 5§ § & § &
a & & 4 a4 a4 a a8 8
(%]
Fig. 4 Comparison of total score by scenarios
b QA5 H7FE 913t “Scoring Index”  Fol, F&

aj5)% Sl 7H Fas el A2 oS DCPA)
ot el QloiAE, Fig 5ol M= ulet ol s A
2749 A4k BE Aueleo] dial Al asiite) A

o w8 Aoz vehitt
oz gae] e Bxste] nS Sfa =
7HAQl dds S8 BridolE Y SRS At glow,
olF B3 Al2HY AFEE wY & A& ALE AmE
ot
100.0
90.0 -
80.0 +
70.0 -
§ 60.0 -
S
G500
'§ 400 4 N Expert
300 1 B Cadet
20.0 -~
10.0 -
00 -
v 5 .9
© © © @ @ © ©
‘_)(?‘& ,,)@(@ L?‘(@ (_)&& ,_)L?'& ‘7&& (_)&0 (_)@&’7&9"50

Fig. 5 Comparison of DCPA score by scenarios
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