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Abstract @ Using two large coast guard ships at sea, we created four encounter situations (000° 045°, 090°, 135°) with high possibility of collision, from
3NM up to 0.25 NM. As relative distance was gradually decreased, the subjects were measured at 0.25 NM intervals and perceived ship collision risk
(PSCR) was determined by looking at the opponent ship. Characteristics were statistically analyzed using the obtained data. The purpose of this study was
to analyze the characteristics of collision risk values obtained from twelve intervals, from 3 NM to 0.25 NM relative to encounter situations by curve fitting
with appropriate polynomials, to determine the distance from which the change in perceived collision risk is greatest. As a result, an optimal regression
equation for each distance interval was derived from each analysis direction. The greatest variation in average collision risk value was over the range
1.25 ~ 1 NM, and the collision risk value was largest at 1 NM. The maximum change in perceived collision risk was at 1 NM. These results can contribute

to preventive guidelines to minimize human error in close proximity situations with a high probability of ship collision.
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Table 1. Ship’s particulars

Ship classification Tonnage (GT) | LOA (m) | Speed (knots)
K.C.G A (Own ship) 1,600 90 10
K.C.G B (Target ship) 1,500 91 10
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Table 2. Demographic characteristics of participants

Variable Classification Participants | Ratio (%)
Age 20-39 years 17 56.7
40-60 years 13 433
Boarding less than 3 years 11 36.7
career 3-30 years 19 63.3
Certificate Grade 1 - Grade 6 21 70.0
none 9 30.0
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1. START : Classify experiment PSCR data
(Encountered bearing, Relative distance)
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2. Data Analysis(Histogram, Polynomial trend line)
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3. Derive proper polynomial for each distance
section(Curve fitting)

i

4. END : DSPRC criteria established & verification

Fig. 2. Procedures for research DSPRC criteria using PSCR data.
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Table 3. Reliability Analysis of Acquired Data

Reliability Statistics

Ship's encounter angle
Cronbach's a

S1 (000°) 0.93
S2 (045°) 0.96
S3 (090°) 0.96
S4 (135°) 0.94
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Fig. 5. Curve-fitting the histogram to 6th order polynomial at 1.5, 1.25, 1 NM distance per EB (Column).

Table 4. Average and mode at 1.5, 1.25, 1 NM distance per EB

EB S1 S2 S3 S4
Distance (NM) 1.5 1.25 1 1.5 1.25 1 1.5 1.25 1 1.5 1.25 1
x 43 52 63 44 54 68 45 54 67 45 57 71
m 50 60 70 40 50 80 40 70 75 40 50 80
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Table 5. Coefficient of 6th degree equation by distance section (1.5, 1.25, INM) in Encounter bearing

Encounter bearing S1 S2 S3 S4

Distance(NM) 1.5 1.25 1 1.5 1.25 1 1.5 1.25 1 1.5 1.25 1
pl | -8E-6 -5E-6 4E-06 -5E-6 -2E-05 1E-05 -8E-6 -5E-6 1E-05 -1E-05 | -5E-06 | 8E-06
p2 | 0.0005 | 0.0004 | -0.0002 | 0.0003 | 0.0014 | -0.0006 | 0.0005 | 0.0004 | -0.0007 | 0.0008 | 0.0004 | -0.0005
p3 | -0.0119 | -0.0104 | 0.0026 -0.0026 | -0.0366 | 0.0113 -0.0102 | -0.0094 | 0.0145 -0.0194 | -0.0122 | 0.0093

Coefficients p4 | 0.1174 | 0.1174 | -0.0019 | -0.0357 | 0.4451 -0.0951 | 0.0736 | 0.1055 | -0.1423 | 0.1889 | 0.1592 | -0.0783
pS | -0.4907 | -0.5314 | -0.0989 | 0.719 -2.4762 | 0.3415 | -0.0388 | -0.4538 | 0.6738 | -0.7138 | -0.9113 | 0.2845
p6 | 1.1533 | 0.9684 | 0.4113 -2.8148 | 5.7564 | -0.4567 | -0.6085 | 0.687 -1.4147 | 0.9001 2.1872 | -0.4045
p7 | -0.9592 | -0.5817 | -0.3818 | 2.5516 -4.0246 | 0.1589 0.7052 -0.2889 | 0.9431 -0.3494 | -1.5992 | 0.1707

Goodness of fit | R?| 0.54 0.59 0.67 0.59 0.62 0.73 0.81 0.56 0.78 0.79 0.78 0.58
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