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The risk of a ship-ship collision is complex and dynamic, depending on factors such as the geometry of the encounter,
environmental conditions, the maneuverability of the vessels, and navigator performance. As these factors change during
the course of the encounter, the resulting risk also changes. Ultimately, they affect human performance and decision-
making onboard the ship. Traditional operational risk assessment methods often rely on deterministic or probabilistic
models. Consequently, modern decision support systems and collision avoidance solutions fail to incorporate navigators'’
perspective and interpretation of the evolving situation. This limits their ability to effectively communicate the severity of
the encounter.

For this reason, the paper presents a comprehensive review of methods for evaluating the operational risk gradient in
ship-ship encounters, with a particular focus on human performance. The review covers utilization of Human Reliability
Analysis (HRA), the Event Risk Classification (ERC) method, and techniques derived from systems theory. These methods
offer insights into the cognitive and procedural dimensions of risk.

Additionally, the study examines the use of ship Automatic Identification System (AIS) data to empirically represent
navigators' performance and situational judgments. This approach can be applied to link collision avoidance patterns to
perceived risk and human reliability in real-world situations, using data as a basis.

To address the existing gap between human-centered risk understanding and its representation, the paper evaluates the
proposed methods in relation to the As Low As Reasonably Practicable (ALARP) principle. This approach enables a clear
distinction between different levels and criteria of risk, combining both objective and subjective criteria, and capturing risk
gradation during an encounter in a sound and justifiable manner. As a result, it provides a comprehensive yet practical
and operationally intuitive framework for assessing and mitigating collision risks, applicable to both manned and
unmanned vessels.
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