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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/O

(Second Officer) 

Watch, External Communication  

3/O

(Third Officer) 

Chart Plotting, Engine Control, Watch, 
Internal Communication 

Q/M

(Quarter Master) 

Rudder Control 

3. 3 BRM

Subjective evaluation 
by trainers

Scenario planning
by experts

Modification by 
trial and error

Capt.
2/O 3/O

Team Training
Feedback

Input

Fig.1 Overview of BRM simulator training 
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Fig.2 System overview 

4. 2

Table.2 Scenario data 

4. 3

Cognitive Model
(Task Selection)

Task A Task Z

Return to
Task Selection

Task network
for A

Task network
for Z

Recall

Interrupted
Task

Prioritization
Rule

Task
Schedule

Extraction Prioritization Task
Selection

Task
Execution

Short-term Memory Long-term Memory

Yes

No

Update Schedule

Fig.4 Cognitive model of crew 
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cation?
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External 
communication

Captain’s task
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TCPA < 600 sec.
DCPA < 0.15 milesYes

Calculate schedule 
of monitor
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Same way
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Meeting of Crossing
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Fig.5 Task network of search 

Command
Communication

Listen to
Communication

Communication
via VHF

Report
information
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his task

Return to interrupted task

Captain’s task

2/O’s task

Cap. 
stops 
his task

Read back

Return to interrupted task

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 
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5. 2.1
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Fig.8 Fitting to Erlang distribution (Nakanose) 
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Table.4 Subjective difficulty vs. Time to SA1 
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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 
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Fig.10 Comparison of fitting result (Time to SA2) 
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Table. 6 Comparison of simulation result 
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Fig. 12 Comparison of three scenarios
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Fig.13 Crew size vs. Time to SA1 (95 percentile) 
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Fig.14 Crew size vs. Time to SA1 (Average) 
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Fig.15 Crew size vs. Time to SA2 (95 percentile) 
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Fig.16 Crew size vs. Time to SA2 (Average) 
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Fig.17 Scenario difficulty matrix 
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