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Figure 2 

 

Receiving eye tracking data measured from a user, the eye tracking 
data comprising a video and eye gaze data of the user’s perspective 

during marine navigation 
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110 

Locating a region of interest in each of a plurality of image frames of the 
video based on the eye gaze data 

120 

Feeding the regions of interest to a machine learning model 

140 

Figure 1 

Determining, from the regions of interest and machine learning model, a 
set of marine navigation tasks that the user is performing 

Generating assessment data comprising the video for an assessor to 
assess the user’s competency in the marine navigation tasks 
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No. Basic Marine Navigation Tasks 
1 Use Radar 

2 Use Engine Telegraph Video (Speed Change) 

3 Visual Observation 

4 Check Rate of Turn 

5 Check GPS 

6 Check Heading 

7 Use ECDIS 

8 Check Target Information 

9 Check Speed 

10 Use Echo Sounder 

Figure 3A 

 

 

No. Complex Marine Navigation Tasks Basic Marine Navigation Tasks 

1 Monitor Own Ship and Other Ship 

Targets 

3, 6, 7, (3,1), (1,7), (3,7) 

2 Assess Closest Point of Approach (3,1), (3,7), (3,7,1) 

3 Collision Avoidance 2, (3,2), (1,2) 

4 Check Equipment Functioning 1, 2, 5, 6, 7, 9 

5 Assess Safe Waters 7, 10 

6 Join Traffic Separation Scheme 7, 1 

7 Wheel Over Point  (7,1), 1, 7 

 

Figure 3B 
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Complex Task (1): Monitor Own Ship and Other Ship Targets 
Basic Tasks Minimum duration 

(seconds) for each 
basic task in this 

combination 

Minimum duration 
(seconds) for all basic 

tasks in this 
combination 

Visual Observation (3) 4 4 

Check Heading (6) 4 4 

Use ECDIS (7) 4 4 

Visual Observation (3), 

Use Radar (1) 

3, 3 6 

Use Radar (1), Use 

ECDIS (7) 

3, 3 6 

Visual Observation (3), 

Use ECDIS (7) 

3, 3 6 

Figure 3C 

 

 

Complex Task (2): Assess Closest Point of Approach 
Basic Tasks Minimum duration 

(seconds) for each 
basic task in this 

combination 

Minimum duration 
(seconds) for all basic 

tasks in this 
combination 

Visual Observation (3), 

Use Radar (1) 

5, 5 10 

Visual Observation (3), 

Use ECDIS (7) 

5, 5 10 

Visual Observation (3), 

Use ECDIS (7),Use 

Radar (1) 

3, 3, 3 9 

Figure 3D 
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Complex Task (3): Collision Avoidance 
Basic Tasks Minimum duration 

(seconds) for each 
basic task in this 

combination 

Minimum duration 
(seconds) for all basic 

tasks in this 
combination 

Use Engine Telegraph 

Video (2) 

8 8 

Visual Observation (3), 

Use Engine Telegraph 

Video (2) 

6, 6 12 

Use Radar (1), Use 

Engine Telegraph Video 

(2) 

6, 6 12 

 Figure 3E  

 

 

 

Complex Task (4): Check Equipment Functioning 
Basic Tasks Minimum duration 

(seconds) for each 
basic task in this 

combination 

Minimum duration 
(seconds) for all basic 

tasks in this 
combination 

Use Radar (1) 15 15 

Use Engine Telegraph 

Video (2) 

15 15 

Check GPS (5) 15 15 

Check Heading (6) 15 15 

Use ECDIS (7) 15 15 

Check Speed (9) 15 15 

Figure 3F 
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Complex Task (5): Assess Safe Waters 
Basic Tasks Minimum duration 

(seconds) for each 
basic task in this 

combination 

Minimum duration 
(seconds) for all basic 

tasks in this 
combination 

Use ECDIS (7) 4 4 

Use Echo Sounder (10) 4 4 

Figure 3G 

 

 

Complex Task (6): Join Traffic Separation Scheme 
Basic Tasks Minimum duration 

(seconds) for each 
basic task in this 

combination 

Minimum duration 
(seconds) for all basic 

tasks in this 
combination 

Use ECDIS (7) 6 6 

Use Radar (1) 6 6 

Figure 3H 

 

 

Complex Task (7): Wheel Over Point 
Basic Tasks Minimum duration 

(seconds) for each 
basic task in this 

combination 

Minimum duration 
(seconds) for all basic 

tasks in this 
combination 

Use ECDIS (7), Use 

Radar (1) 

12, 12 24 

Use Rader (1) 20 20 

Use ECDIS (7) 20 20 

Figure 3I 
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Figure 4 

 

 

 
Figure 5A 
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Figure 8A 

 

  



 
13/14 

 

 

 

 
 

Figure 8B 
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