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A study on the Improvement of control performance of Auto Steering System

Chang—Nam Kang
Facuity of Marine Science, C.N.U.

Abstract -Auto Steering System is the device for
course keeping or course altering to ship’s steering
system. The purpose of automatic steering system is
to keep the ship’s course stable with the minimum
course and rudder angle. Recently, modem control
theories are being used widely in analyzing and
designing the ship system. Though P.D type auto
pilots are widely used in ships, the stability and the
adjusting methods are not clarified. In this paper the
authors proposed auto steering system with Fuzzy
Logic Controller. In the fuzzy control the things that
the actual operators of a steering wheel has acquired
through their experience can be logically described by
the Lingustic Control Rule. The characteristic of the
control system were investigated through the
computer simulation results. it was found that the
fuzzy logic control was more efficient than the
conventional system.
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Fig.2 Block diagram of ship’s steering system using
fuzzy controller
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Fig.3 The representation of membership
function of the deviation angle
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Fig.4 The graphic representation of membership
unction of the rudder angle
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Table 1 Fuzzy logic control rule considering the
deviation angle for FLC1

. If D=SB then RA=PB or
: If D=SM then RA=PH or
: If D=SS then RA=PI or

: If D=Z0 then RA=ZO or
© If D=PS then RA=SI or

: If D=PM then RA=SH or

* If D=PB then RA=SB

@ D=Deviation Angle RA=Rudder Angle
SB=Starboard Big SM=Starboard Mecdium
SS=Starboard Small Z0=Zero

PB=Port Big PM=Port Medium
PS=Port Small SH=Mean of SB and SM
SI=Mean of SM and SS SJ=Mean of SS and ZO
PH=Mean of PB and PM  PI=Mecan of PM and PS
PJ=mcan of PS and ZO
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Fig.5 The graphic representation of triangle membersh
ip function of the deviation angle velocity
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Table 2 Fuzzy Logic control rule considering the
deviation angle for FLC2

R' : If D=SB then RA=PM or
R® : If D=SM then RA=PI or
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R” : If D=SS then RA=PJ or
R' : If D=Z0 then RA=ZO or
R : If D=PS then RA=S]J or
R® : If D=PM then RA=SI or
R : If D=PB then RA=SM
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Table 3 Fuzzy logic control rule considering the dev
iation and deviation angle vclocily for FLC2

DD SBISMSS{ZO|PS|{PMPB D\[') SBISMSS|Z(PS|PMPB
BD |PMPS [P] |SS|SB[SB|SB| {(BD [PS|PJ [S]ISSSI (S1ISB
SD [PH|PI [PS[S] (SMSH|SB| {SD |PI [PS|ZO[S]ISS[SMSB
ZO {PB|PMIPI |ZO|SI [SMISB| (ZO [PMPI |P] [Z(S] [ST [SM
SI {PB|PHIPMP] |SS|SI [SH| |SI  |PB{PMPS|PJIZO[SS|ST
BI {PB|PB|PB|PS|S]|SS[SM Bl |PB{PH|PI [PYP] |S] |SS
(a) FLC1 (b) FLC2
D:Deviation angle DV: Deviation Velocity
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