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Abstract

This paper deals with the optimum adjustment of the automatic steering system to make the
system stable and get the maximum efficiency in the auto-piloting of ships.

Conscquently, the problem refers to the selection of the values of the auto-pilot parameters,
and the values vary with the conditions of ships concerned, that is, the maneuvering indicies.

In general, ships’ officers have tried 1o set these parameters by their subjective judgements
based on the track pattern of the course recorder.

Since it is rude and vague to obtain the optimum values by such a method, it is necessary to
determine these by a more theoretical method.

In this paper, by means of making the use of the (requency response method, the author
obtained the optimum values for several typical values of the maneuvering indicies of the ships
in service, and discriminated the propriety of the system stability by adopting a simulator.

The use and method of computer for the calculation process is also suggested here to make
the tedious calculation of this method practical on board for the introduction of electronic
computer on merchant ships in the future.

Since this paper treated the ships under still water and air, the nonlinear factors of the auto-
pilot system are not covered.
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aEz HAE L d= BEEREKE T WERES WES e Fe]  glont, % funel
Fetkel =etA 48 M,=1.3 o] s+ HEE MRt e HEgNwe] Zith gy M
Mg ZMystel R EHstes o fiEes @AY, =, ARG PRERS Wmastd
GAEAAS R st S T 5 Q=S sjok & ol

e ;R M

A el A MOHEL B bt 2,
0 ESEAURIE KAA gl FolA ik gEM)

0o * iy nie f (HRAEHE S A Juff)
do

IRy
g el e
M)
Ty s el SRR ANE T Jenvob i Wi # (time constant)
Ty BRREAKIE ) B 1 By
l |C.’ - Sl 12, Lot Db pats A - . ;
T, DERREHES] WEBMEA B0 ¥ 4 e GURE Bot e i, WZV? o kel ¥ Lo
B &
Te ool KT gHnel Jem NS Lrshs #1% (gain)
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0. : Eetk
0 HEBEIR (AT
T, : AEpIEAEHC] ol ER
Te @ HEYRAEHES S5 HEFRK
0(S)=L (g(t)]
4(S)=L (6(t)]
.(S)=L (0.(t)]
g(S)=L 143
4:(S)=L [(6.(8)]
9=0:i—0,
G, (S) « H BRI 18k
G.(S) @ Behese] (5% m
G.(S) * Al (B
G(S) : Compass®] {85 B
G (S) : fRHGE Byi54e5%2 Open loop transter function
C (S) : ik#E Bhifsie R el Closed loop transfer function
Gliw) : G(S)o My IES
Cjw) : C(8)°] JAMIES
4, 4, 4,, 4, : Huriwitz stability criteriond] 4 E#%3 = 17708 &k

Azl',T,‘T!.;
B=(T,/T4«—-1)
E=1/T,
K=T,
c=-Lyle
D=(T,/T,—1)
F=1T,
G=1T,
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