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BIEANE. JSONAZTL(BOM#E, CR&LF. Sim.->Algorithm)

msg.0 Dl Jdoo b | msg.l6ec }
. . { { {
Cllent(AIgorlthm) “msg”:0, “msg”:10, “msg”:16
. . “hostAddress”:“localhost”, “L_m": 150.0, }
- Simulation oontNo™ 2017 B 200,
} “T_s":50.0,
“K_1/s": 0.05, msg.18 D)
msg.2 DA “Te_s": 2.5, {
{ “SD_m": 600, “msg":18
“msg”:2, “rudderLimit_deg”: 20.0, }
“dt_s™1.0 “Ts_s": 30.0,
1 “speedLowLimit_Kt”: 10.0,
“speedUpLimit_Kt": 14.0,
msg.40 ] “PIDkP": 0.5,
{ “PIDkI": 0,
“msg”:4, “PIDkD”: 20.0
“interval_step”:30 }
}
msg.6Df  msg.6lE. BANIEIHRD msg.12 D4 msg. 1213, ARG )
{ RIEZR KDL, { BIEZ KD B,
“msg”:b, “msg”:12,
“detectionRadius_m":5000.0 “detectionRadius_m":10000.0
} }
msg.8 D req.14 D4
{ {
“msg":S, “msg".:14,
“scenario_no”:0 “wp_list”: [
/ } {“ID": 0, “lat_deg": 33.9, “lon_deg”: 138.0, “speed_kt": 12.0, “name”: “No0"},
{“ID": 1, “lat_deg": 34.1, “lon_deg”: 138.0, “speed_kt": 12.0, “name”: “Nol”} ..
] ® .
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BIEANZE. JISONAZIV(BOMEE, CR&LF, Algorithm->Sim.)

msg.1 D

Simulation
. . “msg”:1,
9 Algorlthm (Cllent) “confirmationHost":localhost,

“confirmationPort”:2001,
“scenario_list”: [
{“ID™: 0, “test01.txt"},
{“ID”: 1, “imzu01.txt"}
]
}

Msg 13D
{
“msg”:13,
“ownShipinfo”:{
“area”:8,

“DateTime": yyyy/mm/dd hh:MM:ss,
“ID™:0,
“lat_deg":138.0,
“lon_deg”:38.0,
“speed_Kt":12.0,
“cog_deg”:10.0,
“own_wp_list™: [

{“lat_deg”: 33.9, “lon_deg”: 138.0 , “speed_kt": 12.0},
{“lat_deg”: 34.1, “lon_deg": 138.0 , “speed_kt": 12.0}

]

}
“targetShipList”: [

{“ID™: 1, “lat_deg”: 33.9, “lon_deg": 138.0, “speed_kt": 12.0, “cog_deg":300.0},

{“ID": 2, “lat_deg": 33.9, “lon_deg”: 138.1, “speed_kt": 11.2, “cog_deg”:300.0}
] 4 L4
} oy
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B TCPA(Time to Closest Point of Approach) o

B DCPA(Distance to Closest Point of Approach)

B OZT(Obstacle Zone by Target)

B CJ(Collision Judgement)
/INRBLBR | IRBEE. “MaffEEMIRt O T — AR - MR OS S LY =1 BAESR
=imx . 565, pp.101-109, (1976)

B SJ(Subjective Judgement)

JR Ee”( “%%%@iﬂuiﬁﬁ%ﬁﬁ?ﬁ@ﬁﬁ%&’%@ﬁ?ﬂ'l‘i“\ A AT =mX &, 855, pp.33-

40, (1991

tDIEIC >N TH, BAERE

B SS(Safety Score). PS(Penalty Score) [FEZEH]

P.K.E.Minne, Automatic testing of maritime collision
avoidance algorithms , (2017)
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CJ (Collision Judgement) = v DEST
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FREMEYIWTICET 7 7 —#mTT LA AL TRET

SJ] =Subjective Judgement : TEHAVIBIE, HEWKATICE T HRMEORL 2BFRERE CREDERBRKRE)
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R ——

Risk degree distribution Target Ship
. .. Present Course  Risk evaluation value LOA:150m, 12kts
Risk of Collision TCPA REK): 0 1010 Q
R(X;;)=(R,R,) |1—-—— =
( L] ) ( Xty ) WTCPA

:.Rls.k s =

Present Sptfd |
1)
'a'“°\\

o

o
’ Qeeé?g’ L’ Own Ship
| * LOA:170m, 12kts
Altering Co. Port 60 deg. to Starboard 60deg. (/)

collision avoidance manoeuvring space model (Xi;

Ry : the risk in direction of the fore and aft line of a target ship,

Rx : such as the transverse direction.
Then the larger one was adopted as the risk of collision on such manoeuvreXi, j. (Rx, Ry; 0: No risk, 1: Maximum risk).

TCPA : Time to Closest Point to Approach Q’b(Xio) = exp(—a, - AC,)
WTCPA : certain constant time;. Pb(XO,j) = exp(—a, - AV)

Pb(X;;) = Pb(X;0) - Pb(Xo,;) = exp(—a, - ACy —a,+ AV)

o
The ontal axis is a course (i), the longitudinal axis is a Ezz
S and the evaluation value of each manoeuvre (Pb(X)) NMR

is extended perpendicuiariy UpW'dld. EARBFOEA BL - BB - MR B LIRiE R 34



