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A Study on Analysis of BRM Simulator Training Scenario by Using of Simulation
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Summary

To make BRM training scenario design more objective and reasonable, it is necessary to understand the characteristics of training
scenarios. In this paper, simulation analysis is applied to BRM simulator training scenario. The simulation model is composed of
cognitive model of bridge crew and task network model which predicts watchkeeping performance of bridge team. By using of the
simulation, training scenarios designed by some experts are analyzed in two ways, visualization of scenario progression as Gantt
chart and evaluation of the crew size change effect on watch keeping performance. These analysis and evaluation are applied to
three training scenarios and useful knowledge to quantify and control scenario difficulty is obtained.
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Table.1 An example of task allocation

Role Allocated task

Captain Command, Watch, Chart check

2/0 Watch, External Communication
(Second Officer)

3/0 Chart Plotting, Engine Control, Watch,
(Third Officer) Internal Communication

QM Rudder Control
(Quarter Master)
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Fig.1 Overview of BRM simulator training
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Fig.2 System overview
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Table.2 Scenario data

Category Specified data

Ship ID, Size, Ship type
Initial position and speed
Waypoints

Average speed between waypoints

Event Timing of VIS communication

Finish time
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Fig. 3 Overview of simulation model
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Fig.5 Task network of search
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Fig.6 Task network of communication between ships
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Fig.7 Visualization of scenario progression
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Table.3 Scenario description

Scenario Singapore |Nakanose |Kanmon
Name West Bound |West Strait
Duration(min.) 41 57 105

Num. of Waypoints 4 4 10

Num. of VTS Com. 4 4 10
Subjective Low Middle High
Difficulty
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Table.4 Subjective difficulty vs. Time to SA1

Subjective
Scenario Avg.(sec) 95 percentile
Difficulty
Singapore Low 56.7 129.6
Nakanose Middle 78.0 179.5
Kanmon High 98.6 287.5
&
y |
o
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Fig.9 Comparison of fitting result (Time to SA1)
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Table. 5 Subjective difficulty vs. Time to SA2

Subjective
Scenario Avg.(sec) 95 percentile
Difficulty
Singapore Low 71.7 170.1
Nakanose Middle 102.4 250.7
Kanmon High 79.0 185.9
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Fig.10 Comparison of fitting result (Time to SA2)
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Table. 6 Comparison of simulation result

Kanmon

Scenario Singapore |Nakanose |Kanmon
Name West Bound |West Strait
Num. of Ships/min 0.24 0.29 0.33
Num. of Movement | g 010 | o015
Changes/min
Num. of Ships in
Range of 24 45 3.6
Monitor/min
Num. of
Communications 2 2 10
between Ships
.40 Time (min.)
:ﬂnwtoSAdeby:
Communication from outside _ t_’y_cf'lgfsf"l”_ ‘I
Time to SA delay
by communication
«—— The Num. of ships within range of monitor/min.
Average line
R L1
(— | ‘ l_
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— —

Fig. 12 Comparison of three scenarios
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