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Abstract : Ships encounter other vessels during navigation and must respond accordingly based on established regulations. However, these regulations
offer only broad principles without specific guidelines. Therefore, ships rely on the judgment of the ship operator under these broad principles. The ship
operator provides responses based on the type of vessel they are operating, which can result in different perceived safe distances between merchant and
small-vessel operators. This study analyzes the differences in crossing-distance perceptions between these two groups. A marine traffic survey and
questionnaire are conducted. The results show that vessels in the Gaduk Strait maintained a crossing distance of approximately 300 m. The survey
indicates that small-vessel operators perceive a shorter safe distance than the risk distance recognized by merchant-vessel operators. This highlights the
necessity for different appropriate distances depending on vessel size and confirms that a consistent separation distance is necessary regardless of the

vessel length.
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Fig. 1. Target area and method of analysis.
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Table 2. Result of T-test (Safe distance)

Small ship Merchant ship

Category operator operator
Average (m) 598.8 1,417.0
Variance (m?) 301659.9 757394.1
Sample size 29 39
Hypothesis mean difference 0
Degree of freedom 64
T-statistic -4.737
P(T<=t) one-tailed test 6.220x10°
t critical value for one-tailed test 1.669
P(T<=t) two-tailed test 1.244x10°
t critical value for two-tailed test 1.997
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Table 3. Result of T-test (Risk distance)
Category Vpotr opoter
Average (m) 266.4 789.1
Variance (m’) 46863.1 312891.4
Sample size 29 41
Hypothesis mean difference 0
Degree of freedom 55
T-statistic -5.435
P(T<=t) one-tailed test 6.434x107
t critical value for one-tailed test 1.673
P(T<=t) two-tailed test 1.286x10°
t critical value for two-tailed test 2.004
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