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Testing and Optimization for Fuzzy Self-tuning PID

Course Control Algorithm Performance

ZHENG Mukun, LI Lina, CHEN Guoquan
(Navigation College, Jimei University, Xiamen 361021, China)

Abstract: For the adaptation problems for different types of ships when using SIHC simulation platform
integrated fuzzy self-tuning PID control algorithm, the reasons are analyzed with improvements made. For dif-
ferent ship types, different damping factor value optimization strategies are designed to improve the initial val-
ue of PID, so as to achieve the optimization of fuzzy self-tuning PID control algorithm. The test results from
the simulation of Matlab show that the improved fuzzy self-tuning PID control algorithm effectively improves the
course automatic control performance of different kinds of ships.
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Fig.1 The fuzzy self-tuning PID control principle
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Tab.1 2 values with wind speed corresponding to the table
A% Wind speed/ (m - s™") 0~5 5~10 10 ~ 14 14 ~17 17~20 20 ~30 >30
A 0.1 4.0 8.0 8.5 9.0 9.5 10.0
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Fig.2 Four kinds of ship course tracking curve
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Tab.3 Four kinds of ship type K/T value of different rudder Angle

Giipll K1E T4
Ship type 10° 20° 10° 20°
LELEFH Container 0.0580 0.042 34. 800 29.580
T Bulker 0.0390 0.028 59.220 50. 820
S Tanker 0.0514 0.043 49.810 39.190
HEZHE Patrol boat 0. 1260 0.112 12.317 11.028
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Tab.4 Course tracking performance index weight table

PR bR A AL R R AEE 3R B ] Efre N (1 PRz B
Evaluation index  Overshoot Course tracking delay time Steering frequency ~ Maximum value of the rudder Oscillation frequency
HUH Weight 0.45 0.36 0.06 0.06 0.07
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Tab.5 §=0.793 ship redirection test results

BREAIEIRIFIE] R Sk C N (1 PreGE IR

P 2k
Fr 7 Course tracking Overshoot Steering Maximum value of Oscillation AR
. o - ° Result
Ship type delay time/'s /(°) frequency the rudder/ (°) frequency
10° 30° 10°  30° 10 30° 10° 30° 10° 30° 10° 30°

XM Container  1.08 122 147 0 0 2 2 7.5 20.0 0 0.3824 0.4527
5% Bulker 1.42 202 214 0 0 2 2 7.0 2000 0 0 0.5533 0.6095
JMFE Tanker 1.74 265 193 0 0 2 2 6.2 20.0 0 0 0.6912 0.5604
1 IZ FEE Patrol boat 0. 64 69 61 0 0 3 4 8.3 19.4 0 0 0.2997 0.2975

HIZE 5 Al AL, USSR AL T 45 R SCR AT 28, (RS R DT 22 AR A/ M . TR kg i
AR &, PRENS MR R A BIAE & {0, MAAE RIC B IR 7 Fros
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Tab.6 Four kinds of ship type in & different values situation of course tracking test results of ship redirection

a5 £ =0.793 £ =0.774 & =0.7515 £ =0.730
Ship type 10° 30° 10° 30° 10° 30° 10° 30°
HBHEHH Container 0.3824  0.4527 0.4277  0.4573 0.4705  0.4743 0.4687  0.5094
BLH% Bulker 0.5533  0.6095 0.6068  0.6280 0.6009  0.6300 0.5233  0.5094
TS Tanker 0.6912  0.5604 0.5938  0.4968 0.5276  0.5130 0.6092  0.5628

HEHE Patrol boat 0.2997 0.2975 0.2918 0.3380 0.3209 0.3225 0.3187 0.3384
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Fig.3 Course tracking curve of container Fig.4 Ideal course tracking curve of the
ship in 30° redirection ship in & different values
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