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Abstract | Evaluating the risk of collision quantitatively plays a key role in developing the expert system of navigation and collision
avoidance. This study analysed theoretically and thoroughly how to determine the gradient coefficients as described in the new evaluation
of collision risk using sech function, and suggested the appropriate values as applicable.
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Table 2 Relative Speed =1.0(mile/min)

Distance | Approach Range Collision
to CPA Time Risk
Just before | 5 6.998 6.82 0.887
Action
Max. after | =5 463 320 0.878
Action
0.9
08
0.7
L 06
%’ 0.5
§ 0.4
8 0.3
0.2
0.1
0
-0'10 2 4 6 8 10 12
Time(min)

Fig. 4 Collision Risk in case of Relative Speed 1.0(mile/min)

Relative Speed Relative Speed Relative Speed Relative Speed
v=1.0(mile/min) 0-=0.7(mile/min) U=0.5(mile/min) 0r=0.1(rmile/min)
Ownshi Course 000° Course 000° Course 000° Course 000°
Stib Speed 0.5(mile/min) Speed 0.35(mile/min) Speed 0.25(mile/min) | Speed 0.05(mile/min)
Tatoet Course 180° Course 180° Course 180° Course 180°
&8¢ Speed 0.5(mile/min) Speed 0.35(mile/min) Speed 0.25(mile/min) | Speed 0.05(mile/min)
.. .. Bearing 000° Bearing 000° Bearing 000° Bearing 000°
nitial Position Range 9.0miles Range 9.0miles Range 7.0miles Range 50miles
Time Approach Time Approach Time . P
of Action tar=T(min) =7 (min) Range 3.25miles off Range 3.25miles off

where, gradient coefficients ¢=0.785 and 5=0.256.
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Table 3 Relative Speed =0.7(mile/min)

Distance | Approach Range Collision
to CPA Time Risk
Just before |y 7.000 464 0.887
Action
Max. after | 4 6601 319 | 0669
Action
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Fig. 5 Collision Risk in case of Relative Speed 0.7(mile/min)
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Table 4 Relative Speed =0.5(mile/min)

Distance | Approach Collision
to CPA | Time Range Risk
Just before | & 7.330 325 0.862
Action
Max. after |, 4 9,649 324 0488
Action
0.9
08
0.7
~ 0.6
% 05
§ 04
S oa
0.2
0.1
0
o1 5 10 15 20
Time(min)

Fig. 6 Collision Risk in case of Relative Speed 0.5(mile/min)

Table 5 Relative Speed =0.1(mile/min)

Distance | Approach Collision
to CPA | Time Range Risk
Just before |, 5 3665 325 0.005
Action
Max. after |, 5 4800 324 0003
Action
6 x10°
55
5
Tes
:
4
3.5
3
0 5 10 15 20
Time(min)

Fig. 7 Collision Risk in case of Relative Speed 0.1(mile/min)
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