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Abstract  of  Thesis 
N a m e Z o b a i r  I b n  A w a l

Title 

Development of Logic Programming Technique (LPT) for Marine Accident Analysis 

 Maritime accident is a big problem. Since the early days of sea voyage by sailing to the modern days of 
satellite navigation, maritime accidents are nevertheless a huge concern for all. Is appears that even though 
there have been so many technological breakthroughs in the past century, the nature of maritime accidents in 
many cases are still the same. As an example, in between the accident of the Titanic (1912) and the accident of 
the Costa Concordia (2012) one hundred years have passed, nevertheless, the events that unfolded before the 
accident are similar in many instances. The individual and organizational factors that affect the events 
toward an accident exist in harmful manner as several research works have pointed out. The traditional 
approaches of risk analysis have been developed and applied extensively in the last few decades, even so, the 
success of such application still questions whenever an accident occurs. Moreover, risk based approaches are 
less useful in discovering unknown sequence of events to accidents. This research work, therefore, attempts to 
develop a new tool for analysis of maritime accidents, which is called the Logic Programming Technique 
(LPT). 

 Chapter 1 of this thesis discusses the nature of maritime accident problem and approaches towards accident 
prevention. Maritime accidents are generally one-off events and rare while compared to other types of 
accidents (e.g. road accidents). Such accidents are practically impossible to simulate for further study and 
investigation. Therefore, historically, various maritime authorities have taken preventive measures or 
developed regulations in reactive approach rather than proactive approach, i.e. many signif icant regulations 
were developed after major accidents occurred. The accident problem is further complicated by involvement of 
various organizations and individuals. In this connection, the problem space was studied and it was 
comprehended that different group of professionals are involved and can contribute in controlling maritime 
accidents. Hence, it can be concluded from the study of Chapter 1 that maritime accident is a complex socio -
technical problem and the problem space is diversified and vast.  

 Chapter 2 discusses some notable maritime accidents. As the previous Chapter presents an overview of the 
maritime accident problem, this chapter gets into more detail. The accidents of MV Costa Concordia (2012), 
MV Bright Field (1996) and MV Planet V (2012) were studied in detail. The study reveals that maritime 
accidents can occur due to complex interactions between individual professionals including ship crew. These 
interactions often seem useful or harmless which eventually masks the necessary and sufficient causes of 
accidents. Therefore, predicting maritime accidents become difficult.  

 Chapter 3 reviews the accident theories and models. Since the earlier two chapters identified the nature of 
maritime accidents, it will be coherent to study the accident theories and models so that the present state of 
the knowledge is understood. The study reveals that accident theories and models are evolving over the past 
century and have shifted from individual faults to organization failures, epidemiologic concepts to the  

(technological, societal, economical and much more) have given birth to new ways of accident occurrence. 
Hence, accident theories and models became diversified and vast. Nevertheless, despite such significant 
developments in wider perspective, very few (if none) accident theories or models are able to deduce 
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 The previous chapters describe the complexity and vastness of the accident problem, therefore, Chapter 4 
introduces the Logic Programming Technique (LPT) with its advantages over the given problem space. LPT is 
a method of logic computation which has been proposed in this study for deducing chain of events leading to 
accidents. The monkey-banana problem is studied based on the logic programming concepts. In this 

is cardinal in logic programming. The fundamentals of logic including definitions and classifications are 
studied and presented. The characteristics of arguments are discussed in relation to development of logic 
worlds. The concept of agent based perception-action of ship crew is introduced. Thereby, two different 
methods have been developed in this study: (1) Propositional Logic Based Technique and (2) Agent Based 
Perception-Action Technique. The fundamentals of these methods are described. 

 Chapter 5 presents the development of logic worlds and results of logic computations. Three different 
examples were shown and studied based on the fundamentals discussed in Chapter 4. These examples show 
the techniques for creating logic worlds and programming methods in Prolog programming language. 
Different scenarios are constructed using propositions which are utilized during logic deductions. The 
interaction of different agents (crews and ship) are shown and the results of such interaction on accidents are 
also visualized. The examples reveal that logic models can be constructed using theories from different 
disciplines (engineering, social science, psychology etc.) and coded into a single program. This is an important 
aspect because accident studies require knowledge from multiple disciplines and LPT can offer a platform in 
this regard. The merits and demerits are also discussed later in the chapter.  

 Finally, Chapter 6 concludes the finding of this research work. It can be concluded that accident problems are 
multi-disciplinary. The problem of maritime accidents, in particular, is diversified and complicated. So far 

accident may occur. However, the Logic Programming Technique (LPT) has the potential of deducing and 

significant scope for further development. In future, this approach may significantly contribute in building a 
safer and accident-free society. 
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