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Abstract 

Maritime transportation is playing an increasingly important role in the development of 
global trade and economy. The corresponding maritime safety has also attracted more 
and more attention. How to reduce the occurrence of accidents has become an important 
research topic. Ship collision accidents account for most of the total number of accidents, 
so this paper selects collision events in ship accidents as the starting point to analyze the 
factors that lead to collision accidents, and fundamentally reduce the probability of ship 
collision accidents. One of the innovations of this article is based on the ship accident 
report issued by the China Maritime Safety Administration, rather than relying on the 
secondary database. The second is to extract the subjective and objective factors that 
caused the accident from the published accident report, and combine the subjective and 
objective factors to obtain new insights into ship collision accidents. The third is to drive 
the establishment of a Bayesian network through the data of ship collision accidents that 
have occurred, to produce a comprehensive assessment of the subjective and objective 
factors that led to the accident, and then conduct scenario analysis to provide relevant 
information for shipowners, shipping companies, etc. The interested parties provide 
new guidance to reduce the probability of ship accidents. 
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1. Introduction 

Since the birth of maritime transport, it has played an increasingly important role in the development 

of the world economy, and it has become a pillar of global trade and economy. With the advent of 

China's reform and opening up, maritime trade is booming, and the demand for maritime 

transportation and logistics is gradually increasing. Correspondingly, maritime accidents in China's 

waters have attracted more and more attention. The maritime transportation system is a complex 

system composed of transportation networks, ships, environment, management plans and many other 

elements, so any of the above elements can put the maritime transportation network in a dangerous 

situation. However, the maritime transportation system is faced with various risks [1-3], which 

contain risks that may cause various ship accidents, such as collision, contact, rocking, self-sinking, 

etc.[4] Maritime accidents usually lead to serious consequences, such as the death of personnel, 

marine pollution, direct or indirect economic losses, etc., which in turn affect the navigation and 

ecology of the area. For example, on December 19, 2019, the Lu'an bulk carrier "Wanzhonghai 66" 

collided with the Ningbo-based ocean-going fishing vessel "Yongfa 3" in Ningbo, Zhejiang, causing 

the two ships to sink, causing more than 10 million yuan. Direct economic losses below 50 million 
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yuan. According to the "Measures for Statistics on Water Traffic Accidents" issued in 2015, the 

incident constituted a major accident. On November 17, 2016, the Changzhou-registered individual 

ship "J" and the Nanjing-registered individual ship "N" collided about 800 meters upstream of the 

Yangtze River #14 Hongbu, causing the "J" to sink and 3 people on board. The crew died and the left 

side of the bow of "N" was partially damaged and deformed, which constituted a relatively large 

water accident. On November 5, 2018, the "Dorena" tanker owned by New Age Shipping Limited 

collided with the trawler "Minshiyu 05756" owned by Henghui Fishery Cooperation City in Shishi 

City, Fujian Province in the waters south of Daya Bay, causing The direct economic loss is about 2 

million yuan, which constitutes a general level water traffic accident. On September 9, 2016, the 

Philippine bulk carrier "W" ran aground near the Liaodong Shoal, causing a direct economic loss of 

about 5 million yuan, constituting a general water traffic accident. On May 1, 2016, the Chinese ship 

"Xianghan Shouhuo 1918" struck a rock in the channel of Haikou Xinhai Port Area. The direct 

economic loss caused by the accident is estimated at 4.4 million yuan. On August 1, 2017, the "X" 

wheel of Lianyungang Kunpeng Shipping Co., Ltd. and the "C" wheel which was in the state of 

overturning and drifting collided in the waters near the Baimaosha North Waterway#B1heifu in the 

Yangtze River, causing "X" "The ship sank and 8 crew members fell into the water, 2 of whom were 

missing and 6 died, which constituted a relatively large water traffic accident. Environmental factors, 

human error, mechanical failure, etc. can all lead to marine accidents. Although mankind has made 

every effort to prevent these accidents, marine accidents are still an important issue in maritime 

transportation. Therefore, how to prevent marine accidents is not only a challenge, but also a task that 

must be solved. Since ship collisions account for most of the number of ship accidents, this article 

selects ship collisions as the research object, combines subjective and objective factors, analyzes the 

causes of ship collisions, and then draws corresponding conclusions to the ship owner, Stakeholders 

such as shipping companies provide guidance to reduce the probability of ship collision accidents and 

contribute to the safe navigation of ships. 

In order to achieve the above objectives, the following parts of the article are arranged as follows: 

The second part is a review of related literature, which introduces some current research status of 

maritime accidents, and provides a direction for the research of this article. The third part is data 

processing and analysis to prove the necessity and importance of this research direction. The fourth 

part is the analysis and evaluation of the Bayesian network for ship collision. The fifth part uses 

scenario analysis to combine various situations and draw corresponding conclusions. The sixth part 

is a summary. 

2. Literature review 

Maritime accidents usually refer to accidents involving ships. These events usually cause property 

damage, casualties or environmental pollution, etc. These problems have always been the main 

problems of the shipping industry[5]. Although marine transportation can achieve economies of scale, 

the cost of each accident is too great, so many researchers are studying the causes of these marine 

accidents. The main direction of previous research is to study the factors that lead to the type of 

accident, such as ship collision [6-9], fire and explosion [10-11], stranding [12], pirate attack [13-14], 

and so on. According to accident reports from China Maritime Safety Administration from 2015 to 

2019, collision accidents accounted for 49.19% of the total accidents, causing huge economic losses, 

personal injuries, and so on. Therefore, it is very necessary to study the factors that cause collision 

accidents. 

A large number of researchers have studied this aspect of ship collision. Some discussed the 

theoretical part, method framework [15-17], etc., while others studied the frequency or probability of 

collision [18]. Typical examples include ship domain model [19] and ship collision formula [20]. In 

addition, most of the previous studies are based on a certain aspect as an entry point to study, such as 

environmental impact, human factors, the condition of ships [21-22], etc., there are few documents 

that combine these factors. This is the entry point of the research and one of the innovations of the 

article. The literature on environmental impacts on ship accidents shows that the time of the accident 
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and the environmental conditions of the place where the accident occurred, such as visibility, light, 

wave height, precipitation, etc., are one of the factors affecting the accident[23]. The research on the 

impact of human factors on ship accidents is even more thorough, and there are a lot of researches 

from any angle. For example, from the perspective of organizational factors, consider the seafarer’s 

perspective to assess the impact of safety and climate on ship accidents[24]; some use human factor 

analysis and classification system analysis[25] in passenger ship accidents, and some use cognitive 

errors The retrospective and predictive analysis technology of the company incorporates human 

factors into the operation of ships[26], etc. In addition, as far as the research of ship conditions on 

ship accidents is concerned, some researchers have designed a conceptual model for marine accidents 

[23] based on ship attributes, such as ship age, ship type, and flag. Some researchers considered the 

characteristics of ships and environmental conditions, and analyzed incidents related to piracy and 

hijacking[3], etc. 

This article extracts ship accident reports from 2015 to 2019 from the China Maritime Safety 

Administration. Basically every accident report provides information about the navigation 

environment, environment, direct and indirect causes of the accident, and the condition of the ship at 

the time of the accident., And the rescue measures taken when the accident happened. However, 

because the accident report contains a lot of information, extracting information from the accident 

report is a very troublesome and time-consuming task. For example, a researcher used [27] accident 

investigation reports to study the importance of bridge resource management to restricted 

navigational waters[9]. 

3. Data collection and processing 

3.1 Data collection 

This article collects ship accident reports from 2015 to 2019 from the China Maritime Safety 

Administration. A total of 575 incidents were collected, and 573 were effectively collected. The types 

of incidents can be divided into: collision, collision, reef, stranding, wind, self-sinking, and fire. There 

are eight types of accidents, explosions, and other accidents. 

3.2 Data processing 

Among the 573 accident reports, the number of each accident type is different each year, some occur 

frequently, and some occasionally, such as ship collisions and groundings. During the period 2015-

2019, the proportion of each type of accident can be obtained in Figure 1. Among them, ship collisions 

accounted for a large proportion, as high as 37.17%, followed by other accidents, self-sinking, 

collision, wind disaster, Fire and explosion, rock hitting, and grounding accounted for 24.43%, 

17.28%, 6.46%, 4.89%, 4.36%, 3.32%, 2.09%, respectively. This shows that in the ship accidents that 

have occurred, even though the ship's related equipment is becoming more and more advanced, the 

probability of ship collision is still high. Among the accidents that have occurred, the collision of 

ships is still a high probability event. How to effectively prevent ship collision accidents is still a topic 

that needs to be discussed, which further deepens the necessity of studying how to avoid ship 

collisions. This is also the choice of this article. A factor in this aspect of ship collision. 

From 2015 to 2019, the number of accidents that occurred each year is shown in Figure 2. There were 

132 incidents in 2015, 121 incidents in 2016, 121 incidents in 2017, 115 incidents in 2018, and 84 

incidents in 2019. On the whole, the number of ship accidents that occur each year is relatively stable, 

and there is no significant fluctuation, which shows that there is not much improvement in accident 

prevention measures, and there is still a lot of room for improvement in accident prevention. There is 

still much room for improvement in adopting accident prevention measures. Generally speaking, 

there is still a long way to go in the prevention of ship accidents. It has not yet reached a correct trend. 

The benign trend should decline year by year until there is basically no accident. happened. Therefore, 

in terms of accident prevention, it is not only necessary to increase publicity to make all stakeholders 

aware of the seriousness of the matter, but also to rethink the defects of the current preventive 
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measures, so as to achieve an attitude of attention and rigorous action. And the effect of science, so 

as to reduce the occurrence of accidents. 

 

Figure 1. All ship accidents occurred from 2015 to 2019 

 

 

Figure 2. Ship accidents occurred from 2015 to 2019 

 

 

Figure 3. Number of types of accidents per year 

 

Then look at the number of accident types that occurred each year from 2015 to 2019. It is also very 

important to understand the number of accident types that occurred in each year. This helps to 

understand the trend of each type of accident each year. Improve related preventive measures more 

targeted. The number of occurrences of each type of accident each year is shown in Figure 3. Basically, 

regardless of the type of accident, the frequency of occurrence each year is relatively stable, which 

means that there is basically no improvement in accident prevention. It has always been a stubborn 

illness, and there is still a long way to go in the future for ship accident prevention. In addition, the 

number of ship collision accidents every year is far ahead of the other seven types of accident types. 

This has intensified the necessity of studying how to prevent ship collisions, and more attention needs 

to be paid to people. 

0

50

100

150

200

250

Collision Stranding Crash Wind Grounding Fire and
Explosion

Sink other

N
u
m

b
e
r 

o
f 

ac
ci

d
e
n
ts

The accident types

0

50

100

150

2015 2016 2017 2018 2019

N
u
m

b
e
r 

o
f 

ac
ci

d
en

ts

Years

0
10
20
30
40
50
60

Collision Stranding Crash Wind Grounding Fire and
Explosion

Sink other

N
u
m

b
er

 o
f 

ac
ci

d
en

ts

The accident types

2015 2016 2017 2018 2019



 

 

115 

International Core Journal of Engineering 

ISSN: 2414-1895 

Volume 7 Issue 2, 2021 

DOI: 10.6919/ICJE.202102_7(2).0014 

4. Proposal and application of the model 

4.1 Bayesian network 

4.1.1 Bayesian Decision Theory 

Bayesian networks are widely used in maritime risk analysis, including collision risk[24, 27], human 

reliability analysis[28], and risk assessment8. The core idea of Bayesian decision theory is to choose 

the decision with the highest probability. Suppose that in a binary classification problem, if p1(x, y)> 

p2(x, y), then category one is selected, otherwise category two is selected. In this process, the main 

solution is how to calculate the probability of p1 (x, y) and p2 (x, y), which also requires an 

understanding of conditional probability and total probability formulas. 

4.1.2 Conditional probability 

Conditional probability is the probability of another event occurring when an event has occurred. 

Assuming that event B has occurred, the probability of event A occurring can be expressed by p(A|B). 

Because the size of p(A|B) can be obtained by calculating p(A|B) = p(A∩B)/p(B). And p(A∩B) = 

p(B|A)p(A), so when event B occurs, the probability of event A occurring is p(A|B) = p(B|A)p(A) 

/p(B). 

4.1.3 Total probability formula 

The probability p(B) of event B can theoretically be divided into two parts, one is the probability that 

event B also occurs when event A occurs, and the other is the probability that event A does not occur 

but event B occurs. In summary, the probability of occurrence of event B is p(B)=p(A∩B)+p(∩B). 

Applying the full probability formula to the conditional probability, another calculation form for 

calculating the conditional probability is obtained, namely. 

4.1.4 Bayesian inference 

The meaning of Bayesian inference is actually the process in which the posterior probability is equal 

to the prior probability multiplied by the adjustment factor. Taking the above as an example, the prior 

probability is P(A), and the adjustment factor is p(B|A)/p(B), also called the probability function. Its 

function is to make the estimated probability closer to the real The posterior probability is p(A|B). 

4.1.5 Naive Bayesian inference 

Naive Bayes is a special existence in Bayes, which increases the assumption of the independence of 

the conditional probability distribution. In layman's terms, each feature that constitutes the occurrence 

of event A is independent and mutually exclusive. Does not affect. To express in mathematical 

language, suppose there are n features, that is, and because each feature is independent, it can be 

further formulated as 1 2( | ) ( | ) ( ) { ( | ), ( | ),... ( | )} ( )nP a X p X a p a p x a p x a p x a p a= = . 

4.2 Application of Bayesian Network 

4.2.1 Fuzzy logic of data 

In terms of ship collision accidents that occurred from 2015 to 2019, a total of 213 incidents occurred. 

Since it is too cumbersome and time-consuming to extract the factors affecting ship collision from all 

ship collision accident investigation reports, 20 accidents were randomly selected for analysis from 

the 213 cases. Among them, 20 accidents involved 40 ships. The fuzzy logic of the data is shown in 

Table 1. The collected data is processed to a certain extent to facilitate the use of Bayesian networks. 

4.2.2 Initialization of Bayesian Network 

Using 20 pieces of randomly collected ship collision data, construct a visual naive Bayes, as shown 

in Figure 4, initialize the probability of each node. At the very beginning, a total of eleven sub-nodes 

were selected, which are the time of the accident, the type of ship where the accident occurred, 

whether the cargo loaded was the cause of the accident, and the manning of the ship was not sufficient 

for the ship’s minimum requirements. In terms of crewing requirements, safety inspections of the 

ship, whether there was any cause of the accident, the visibility at the place where the accident 

occurred, wave level, wind level, navigation environment, lookout conditions, and safe speed. 



 

 

116 

International Core Journal of Engineering 

ISSN: 2414-1895 

Volume 7 Issue 2, 2021 

DOI: 10.6919/ICJE.202102_7(2).0014 

Table 1 Fuzzy logic of data 

Time: no means 0800-2000 points, yes means 2000-0800 points 

Ship type: a means container ship, b means bulk carrier, c means oil tanker, d means fishing 

vessel, e means dry cargo ship, f means multi-purpose vessel, g means self-unloading sand 

carrier, h means fishing auxiliary ship, i means net Fishing boat, j means other boats 

Ship safety inspection status: no means no cause of the accident, yes means yes 

Cargo situation: no means there is no cause of the accident on the cargo side, yes means there is 

Ship’s manning status and competency: no means meeting the minimum crew competency 

requirements set by the ship, yes means not meeting 

Visibility: no means good (default), yes means bad 

Wave level: a means no waves, b means light waves (0.1 meters and below), c means light waves 

(0.1 meters to 1.25 meters), d means medium waves (1.25 meters to 2.5 meters), e means large 

waves (2.5 meters to 2.5 meters) 4 meters). 

Wind power level: a represents level 0 to level 1 wind (default), b represents level 1 to level 2 (if 

first level wind occurs, press 1 and so on), c represents level 2 to level 3 wind, d represents 3 

Grade 4 to 4 wind, e means grade 4 to 5 wind, f means grade 5 to 6 wind, g means grade 6 to 7 

wind 

Navigation environment: a means good, b means more complicated, c means complicated 

Lookout situation: no means correct lookout, yes means negligent lookout, or failure to lookout 

correctly 

Safe speed: no means safe speed is used, yes means safe speed is used 

 

4.2.3 Case analysis 

Then import the data of these 20 random cases of ship collision accidents into Figure 4 to get Figure 

5. From Figure 5, it can be seen that the ship collision accident occurred. From the point of view of 

the observation node, the impact of negligence or irregular observation on the ship collision was as 

high as 80%; from the time of the accident, 20 to 8 o'clock accounted for 80%; From the navigable 

environment, the highest factor affecting ship collisions is when the navigable environment is good, 

accounting for 50%; the crew's equipment, competency, and the absence of waves have reached 40% 

of the impact on ship collision accidents. ; From the perspective of safe speed, the impact of speeding 

on collision accidents accounts for 32.5%; from the perspective of the wind level when a ship collision 

accident occurs, most of them occur in the case of winds of grade 3 to 4, including 3 In all ship 

collision accidents, dry cargo ships are the type of ship that has the most ship accidents, accounting 

for 17.5%; ship collision accidents caused by poor visibility and ship safety hazards account for The 

ratio is 15%; the proportion of ship collision accidents caused by cargo is 5%, for example: cargo 

overload. In summary, when a ship sails between 20 and 8 o'clock, if the navigation environment is 

good, negligence or irregular lookout is the most likely to cause a collision accident, with the 

probability as high as 79.3%. 

Next, the Bayesian network of ship collisions is automatically updated to reach a state where the 

occurrence and non-occurrence of ship collision accidents account for 50%, and then the status of 

each node is changed, and the changes in the statistics nodes affect the probability of ship collision 

accidents. The impact is shown in Table 2. 

As can be seen in Table 2, on the basis that the probability of a ship collision accident is 50%, after 

changing the state of each node, the probability of a ship collision accident changes. Among them, 

there are no waves, 4-5 winds, no cargo factors, dry cargo ships, ship safety inspections, good 

visibility, negligent or irregular observations, sailing time from 20 to 8 o'clock, and good navigation 

environment. The impact of ship collision risk is more significant. 
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Figure 4 Initialization of Bayesian network 

 

 

Figure 5 Bayesian network of ship collision 
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Table 2 Change of ship collision probability 

Node Status change 
Change of probability of ship 

collision accident (%) 

Lookout situation 
Neglect or irregular lookout +11.5 

Lookout correct -21.4 

Sailing time 
8:00-20:00 -21.4 

20:00-08:00 +11.5 

Navigation 

environment 

Good +10 

More complicated -2.6 

Complex -12.5 

The crew's staffing 

and competency 

conditions 

meet the minimum manning requirements of the ship 

and their competence 
+4.5 

Dissatisfied, unsuitable -5.6 

Wave level 

No wave +16.7 

Light waves +5.6 

Medium sea -7.1 

Safe speed 
Overspeed -10.6 

Not speeding +7.4 

Wind level 

0 to 1 wind +1.2 

2 to 3 wind -24.1 

3 to 4 wind +1.2 

4 to 5 wind +13.6 

5 to 6 wind +8.3 

7 to 8 wind +1.2 

9 wind and above -24.1 

Ship type 

Container ship 0 

Bulk carrier +5.6 

Oil tanker +5.6 

Fishing boat -16.7 

Dry cargo ship +13.6 

Multi-purpose vessel -7.1 

Self-unloading sand boat 0 

Fishing auxiliary ship +10 

Other -30 

Visibility 
Good +13 

Bad -26.9 

In terms of ship 

safety inspection 

There is no problem with ship safety inspection +13 

Check out failure -26.9 

Cargo factor 
Overload or improper stowage of cargo -40.91 

No cargo factor +15.5 

 

5. Scenario analysis 

5.1 The impact of visibility, lookout conditions and navigation environment on ship collision 

accidents 

In the navigation area, wave levels, wind levels, etc. are uncontrollable. According to Table 2, in the 

absence of waves (default state), no cargo factors, and 4-5 winds, the probability of a dry cargo ship 

collision is the highest, reaching 86.9%. Then there are fishing auxiliary ships, bulk carriers, oil 

tankers, container ships, self-unloading sand carriers, multi-purpose ships, etc. The probabilities are 

85.1%, 82.6%, 82.6%, 82.6%, 79.2%, 79.2%, 74%. Since the wave level and wind level are basically 

random, the next one does not consider the wave level and wind level, and conducts scenario analysis 

for visibility, lookout conditions, and navigation environment. First of all, it will be in a given 

visibility situation. On the basis of, the impact of changes in the lookout situation and navigation 

environment on the collision probability of ships is shown in Table 3. 
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Table 3 The impact of visibility, lookout conditions and navigation environment on ship collision 

accidents 

Good 

visibility 

Lookout 

conditions: 

Correct 

lookout 

Improper or 

negligent 

lookout 

Navigation 

conditions: 

Good 
More 

complicated 

complicated 

 

 -22.5% +10.1% +8.8% -2.5% -9.5% 

Improper or negligent lookout + good 

navigation environment 

Correct lookout + good navigation 

environment 

+17.3% 

 

-12.5% 

   

Poor 

visibility 

Lookout 

conditions: 

Correct 

lookout 

Improper or 

negligent 

lookout 
Navigation 

conditions: 

Good 
More 

complicated 

complicated 

 

 -12.4% +9.3% +7.9% -1.8% -7.8% 

Correct lookout + complicated navigation 

environment 

Improper or negligent lookout + good 

navigation environment 

-16.38% 

 

+18.9% 

   

 

It can be seen that in the case of good visibility, maintaining a correct lookout can greatly reduce the 

occurrence of ship collision accidents, and in the case of a complicated navigation environment, 

maintaining a correct lookout will reduce the probability of a ship collision; on the contrary, negligent 

lookout or lookout Improperness will increase the probability of ship collision by 10.1%, and in the 

case of good navigation environment, ship collision accidents are more likely to occur. Therefore, in 

the case of good visibility and good navigation environment, maintaining a correct lookout is an 

effective measure to reduce ship collision accidents. In the case of poor visibility, a good navigation 

environment and negligence or improper lookout will increase the probability of ship collision. By 

comparing the good and bad visibility longitudinally, maintaining correct lookout can reduce the 

probability of ship collision by 22.5% and 12.4%, respectively. This shows that under good visibility 

conditions, most of the causes of ship collision accidents are negligence or failure to lookout. 

Standards, so when the visibility is good, one should not neglect the lookout. Later, comparing 

horizontally, ships sailing in more complex or complicated areas can reduce the probability of ship 

collision accidents, indicating that the navigation environment can affect the judgment of the pilot. 

The better the navigation environment, the more likely ship collision accidents will occur. In 

summary, no matter whether the visibility is good or bad, when the navigation environment is good, 

you must maintain a correct look, and get rid of the inertial thinking of maintaining a correct look in 

complex waters. 

5.2 The impact of sailing time, observation conditions, and ship types on ship collision 

accidents 

Next, we analyze the influence of the lookout situation and the change of ship type on the collision 

probability of the ship under the given voyage time period, as shown in Table 4. No matter what time 

period it sails, dry cargo ships are the most likely to have ship collisions, followed by fishing auxiliary 

ships, bulk carriers, and oil tankers. When sailing in the 2000-0800 time period, the correct lookout 

can reduce the collision probability of ships by 22.5%, and the correct lookout during the 0800-2000 

time period can reduce the ship collision probability by 14.8%. This shows that most of the ship 

collision accidents that occurred during the former period were caused by negligence or irregularities 

in the lookout. Therefore, when sailing during the 2000-0800 time period, it is more necessary to 

drive carefully and maintain a correct lookout. Secondly, if the dry cargo ship sails in the 2000-0800 

time period and neglects its lookout, then the probability of ship collision will increase dramatically. 

On the contrary, maintaining the correct lookout can effectively reduce the probability of ship 

collision accidents. 
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Table 4 The influence of sailing time period, lookout situation and ship type on ship collision 

Sailing 
time 

period 
(2000-
0800) 

Lookout 
situation: 

Correct lookout 
Improper lookout or 

negligent lookout 

Ship type: 

Other 

Container 

ship 

Bulk 

carrier 

Oil 

tanker 

Fishing 

ship 

-22.5% +10.4% -32.9% 0 +5.2% +5.2% -17.1% 

Improper or negligent lookout + 
dry cargo ship 

Correct lookout + dry cargo ship 

+20.3% 
 

-8.7% 
 

Dry 
cargo 
ship 

Multi-
purpose 

ship 

Sand 
ship 

Fishing 
auxiliary 

ship 

    +12.2% -7% 0 +9.1% 

Sailing 
time 

period 
(2000-
0800) 

Lookout 
situation: 

Correct lookout 
Improper lookout or 

negligent lookout 
Ship type: 

Other 
Container 

ship 
Bulk 

carrier 
Oil 

tanker 
Fishing 

ship 

-14.8% +10.6% -19.51% 0 +4.7% +4.7% -12.9% 

Improper or negligent lookout + 
dry cargo ship 

Correct lookout + dry cargo ship 

+24.2% 
 

-6.7% 
 

Dry 
cargo 
ship 

Multi-
purpose 

ship 

Sand 
ship 

Fishing 
auxiliary 

ship 

    +12.6% -5.5% 0 +8.9% 

 

6. Summary 

Compared with navigating in an area with poor visibility, the probability of a ship collision accident 

when a ship is navigating in an area with good visibility is greater. Moreover, when navigating in an 

area with good visibility, correct and negligent observations or irregular observations may cause a 

collision accident. There is a huge gap in this respect, with a difference of 32.6%. Therefore, the first 

suggestion is to establish a concept that when the visibility is good, it is more necessary to drive 

carefully and look out correctly. Second, in the case of good visibility, the navigation environment 

can affect the judgment of the pilot, and the better the navigation environment, the more likely it is 

to cause a ship collision. Correct lookout and neglect lookout or irregular lookout, in this case, will 

also cause a huge gap in the probability of a ship collision accident, with a difference of 29.8%. Third, 

no matter what time period it is sailing, dry cargo ships have the highest probability of collision. 

Fourth, during the sailing period between 2000-0800, the difference in the probability of ship collision 

between correct lookout and neglect or irregular lookout reached 32.9%, which is larger than the 

sailing period between 0800-2000, indicating that it was more than 2000-0800. Need to maintain a 

correct lookout. There is a 29% difference in the probability of a ship collision accident between a 

correct lookout of a dry cargo ship in the 2000-0800 time period and a negligence or irregular lookout, 

and 30.9% in the 0800-2000 time period, indicating that the time point of the collision accident of the 

dry cargo ship is biased. In the 0800-2000 time period, and most of them are caused by negligence or 

incorrect lookout. 
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