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Study on Function Improvement of Automatic Radar Plotting Aids
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Tadatsugi OKAZAKI and Qiao LIU

Abstract

This paper discusses functional improvement of ARPA (Automatic Radar Plotting Aids) and its effectiveness for the
prevention of collision.

In sea traffic, since ships are operated by the limited number of watch officer , there are some problems of preventing
possible human errors when avoiding collision situation. To prevent possible collision accident, it is vitally important that
the support function of assessing collision risk by ARPA should be improved and its effectiveness of support should also be
assessed.

To solve this problem, we recommended in this study an advanced ARPA in which navigational and environmental
assessment function and avoiding and maneuverable assessment support function are added to and incorporated into the
function of the conventional ARPA.

We also discussed and studied on the effectiveness of avoidance with display from the aspects of information reading
and recognizing error, reliability of information indicated on the affordability of avoiding possible collision and effectiveness
to reduce the danger in avoiding collision when ships sail and maneuver.

After discussion and study, it was found that the support effectiveness by the advanced ARPA was far improved and
recognized compared to the conventional ARPA indicating system. Improvements thus made cover the following;

(1) It was found that information reading and recognizing error by the advanced ARPA has been considerably reduced
compared to the conventional one.

(2) With the advanced type ARPA in use, a ship is able to avoid the risk of entering dangerous area feared to collide with
other ship simply by a judgment once made in maneuvering and avoiding collision of ship.

(3) The danger of collision when ships sail and maneuver can be reduced to approx. 32% of the level when using the

conventional ARPA indicating system.
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T : Rk sekiH  (sec)

Vrs : &8 EoRsmd (k)
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FETX. AR AL ORI EEEE ; Dr. FHxtF07 L ooBEL
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(1) BEDEEmMORH

3-8 12, PAZEREMIREIROD 4% RICHIT 2 B & fifio sy
AL L | B FOBERX AT,
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OYEE, Vi iXERZD > CTEEAODEETH D,
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AXEEE: Or
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BAREHEE: 1-2UP

3-8 HEfif - MIAROEEITIZ R 2 4 B ORLERX

PAZEREN RIS, OB M & MAOBETIRE DI A 272
OEREE, @F- PR EOBSIEE, O 1% EofilBhE ki
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O EEOHEH

£ RIS 2 BRDIRE O AU 207 B AR & AR
ORRFENL, ABRBEEE AR NPT & | R
7 NVCTRE 2RSS T, R B,

(CFRR 20 4RFE)  MEHE 43

By, B 8)ITRT,
Vor = Vo +Cos (Or + 180) (kt)
Vog = Vo +Cos (Or + 90) (kt)
Vog = Vo * Cos (0r) (kt)
Vo, = Vo -+ Cos Or + 270) (kt)
3.8)
£, Mo E, KG9 ITRT,
Vi = Vt+Cos (Bt — Or) (kt)
Vg = Vt+Cos (6t — (0r + 270)) (kt)
Vrg = Vt+Cos (6t — (Br + 180)) (kt)
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(3.9)

AL, BELEEMORH T, BEDIREE T 57201
B, BIG, SREOKSA (+) 1 (GrEE>0)
OIHERAND, Fio, BELREOBAUE TRl
. BNG, BN CTIT BRI O/ 528 (—) 5 (4
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(3.9)) #XE.10IRALT, HET 5,

Vi = Vor t+ Viz (k)
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Vg = Vog + Vi (kt)
VL = Vo + Vi (kt)

(3.10)

7085, BRLEERIO FIRME (Vegromin ) (%, HANEE ; Vo,
fANEREE ; Vi, FERREREE ; Vi O ORSIEED 0. 079 fi5 & &
W, & B.11) ThzE, 9

Vepre min=0.079 * max(Vo,Vt,Vr)  (kt)
(2) GriREE L EErREOE HE
2T X 3-8 DEFT, i & RN O R
AN I8

PHESEH IR DA% EoBRIEEf L, BAROE Y 2t
73 360 FEFATREEN L 72T FUAR & AR DS BEUTIRE A T3
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Bt 3-8 DRASWVEIMRICEW T, BEmEEOMRICH
7R FR O EE Z . 3. 12) 1R 7,

e (3.11)
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(.12)

7z, BIIREOERUCA Bt O /s 2 (3. 13)
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Vip = Vt+Cos (0t — 6r) (kt)

Vi = Vt+Cos (6t — (br + 270)) (kt)

Vi = 0 (k)

Vi, =0 (kt)
(3.13)
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72¥. VeliI 0 THHOT, Bl EMO TRREDR(3. 11)
ZH LT, Ve IFFERHEE ; Vr @ 0.079 fi5 & EV e,
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& BHYURHTEIECEAE (Dyes Dyry Dwsy D) 13 2U(3. 15)
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