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2.1 Overview of OZT 
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2.2 Overview of Particle Swarm Optimization (PSO)
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2.3 Generation of ship trajectory by using OZT and PSO 
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3. Verification of the algorithm by using OZT and PSO 
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4.1 Trust in the proposed system 

“The latest research has developed an algorithm of a new target avoiding system based on the 
characteristics of professional lookout skills, which has been proven to be reliable. Suppose that this 
new system has been installed on your bridge to assist your navigation. If a new system indicates danger 
of collision to a ship which you do not perceive as danger, what is the degree of your trust in the new 
system?”

4.2 Why/Why not trust the system? 
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I trust the system, because they did not install that kind of equipment if it’s not tested by the 
professionals, and yet the new generation now will provide a lot of equipment or system that can help 
with our work. Because algorithms are data based We must innovate new systems by using 
the latest technology to enhance overall efficiency. Use of the latest technology is always better and 
beneficial for the entire maritime industry.

Because it gives me an alert to crosscheck myself That is a layer of 
safety by which I can avoid a possible collision or a near miss. Nothing wrong to trust the system if that 
trust is not going to cause any harm Having a proactive approach is always admired

These are prone to 
errors since there will be chances of technical glitches. There can be flaws in any system, that's 
why you just can’t fully trust or rely on it.
Humans are prone to making more errors than machines. Because it may have a setting that 

detects a danger in collision that the human can’t. There’s always human error, that's why we should 
always double check.

Even with the use of technologically advanced machinery and equipment, we still need to 
make sure that look out will be performed in the most delicate manner in order to avoid risk of collision.

Machinery can malfunction but visual lookout and experience will be more accurate.
weakly trust the system

Machines are not reliable. Humans are the first source of 
reliability “I always give priority to what I visually see and identify clearly.

I am a man of conventional approach, no aids can substitute a watchkeeper and his skills are the 
ultimate measur We are not supposed to trust any system. We have to trust only us.
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4.3 Trust by sea experience 

4.4 Trust by rank 
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4.5 Trust by ship type 

4.6 Trust by gender 
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4.7 Consideration 
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5.1 Simulator-based experiment 
5.1.1 Term 

 
5.1.2 Outline
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5.1.3 Scenario  

5.1.4 Subject  
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5.2 Evaluation 

5.2.1 Behavior 

5.3 Results 
5.3.1 Characteristics of lookout using Radar, Binocular, Compass 
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5.3.2 The results of lookout for ship maneuver 
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5.4 Mental workload as reference index 
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5.5 Characteristics of professional sharp-lookout skill clarified by previous experiment  
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6.1. Predicting ship behavior by SVM 
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6.2 Outline of collision avoidance algorithm proposed in this study 
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6.3 Simulation experiment to verify the effectiveness of the proposed algorithm 
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Simulation 1: apply the algorithm proposed in Chapter 3 to No.1 ship only 
 

－ 47 －



－ 48 －



－ 49 －



－ 50 －



Simulation 2: apply the algorithm proposed in Chapter 3 to all ships 
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Simulation 3: apply the algorithm proposed in Chapter 6 to all ships 
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