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Abstract: In order to realize the thrust distribution sub — function in the dynamic positioning module of
the offshore oil support ship, the dynamic positioning simulator module was upgraded and added on the basis of
the existing navigation simulator, and the thrust distribution method and implementation were studied. The
pseudo — inverse method was used for thrust allocation. The dynamic link library technology was used to com-
plete the Matlab simulation code conversion. The software function module design was completed in the form of
joint Matlab and QT interface. The thrust allocation was calculated and displayed by the software in real time.
The results show that the thrust allocation sub — function module developed in this paper can effectively and
quickly perform thrust allocation calculation, and can be effectively integrated as a sub — function in the exist-
ing navigation simulator.

Keywords: Ship; dynamic positioning; QT; dynamic link library; thrust allocation

0 3lI&
TR TR B 5T S a8 ke Bk 22 MR T B 3l J1 € 37 ( dynamic positioning, DP) 5 4t W fiif
AU ALRERE AT TN R EEE . PR A RESTEIN . A BUEMY . OF

[WFmEHI] 2019 -05 -29
[fEFERAN] MOCEE (1962—), . B, NI TR 2 5 R, E-mail ; linwj@ cosl. com. ¢cn

http : /xuebaobangong. jmu. edu. cn/zkb



- 354 - R (ARBIERD) 27 %

BHLNAT . M. AUhefE . KEWIRAR . U6 TS, MR TESEMRY, e RS
FE A% T G- b 05 2 RV V7 25 ) (57 R LA B e R B S VL SR B I R WA 80 71 5 57 15 AR AH S AT
gL, XHEShIR EE LT R KR B A ORI O 2

e o3 BeAE sl S e N B b A B RIMEH], BRI RO R A, B
TRAE T AN B2 A HEE SRR 2L A B /N 1), HEDI SRR AR 2, . T SGERHET)
SYECITIEC s RPN R S SE A Ay e e s TR A A M Sy v Ee e )
YA IR B IR A T A Bk ms T s T A TR A 0 A e O ik L TR T RS G A D TR
LA, BIRHES O A P SR [8 -9 RIETRHARREM L, M T REA @ R,
PIHCOANE T TR, STk [4, 7 -12] W RFH ZR] F25 A A G E ik, sy
S, A SCHIWT ST e TS BB g e (i S b B9 A0 BE T I RE A SRR I R B i AR S BT
B, B, ARG ST e S BT

HIEMBAAS TRV SN, OA ZAFE XN RITOROE S T —E M RCR . ek
[6] LA Visual Studio 2010 A &5, i Direc2D KIEH AR, XF Kongsherg /A &l K-Pos 3l 115 i/
ARG A ShE N IIRESA T B Gk [10] SR C#h WPF R 58 5 DP 1 1 0 B0 B 7 RGN 1T
59 Gk [11] SR VB 5 MATLAB R G 4y 247 30 ) o a0 B A TR

IR BURAE A M BB R B B R A B TR R AR R 2, X D RER A
JRE S FAPESs 7 e — e s, R, AR SURFESH A EEFE FEBOR , il i Matlab /7 5 + fUiSF 1k, i
& QT Frmeit, SEmitE 3Bl T I RERIHR AR AL,

1 B AW EMEREIHER KR IE

P A0 B0 0 2 S SR AR B 0 4 O e e AR D R A, RTE ARG i, IRAEEH
FERAAR L0 R g, SO AN AR R R A IR, B e R R BRI R R G FE
R0, Wk RGEMEN T R GG AL, 32 B T AR & 00 5 28 G0 S50 5 3 A5 F 00 7 S B o7 B A 1
G BRI AER R 5, HH ARG EAER 2R, 456X, B, WEMARE T, Lkt
S HH 0K S A AR s B EE A T 09 0 R R T S AR G A HE 43 T R WK T 1 1 R
HE AT AR A& A HESE R s MR 38 7 AR A N A A S, AT 52 AR A s i R T
FEIREE I E 1 fis

A y
Feedforward W M‘f@% ) ‘%%
compensation ind sensor Environment
T
1 BN 1] R E R \
Position and I 8. fEmI%
heading set + } Position,
i & ] N ding, etec.
point. mwm | N 1| EAAE it ey [edine ot
Controller finast Thruster Vessel
+ ontrolle | distribution uake esse
|
|
|
|
|
|
AR A TR R \ a5 a3 HRBRG +
Ship state L Signal Sensor ()
timation filter T in; tem 5
estimatiol e processing syste +\\r T
Noise

E1 BHhEMRSERE
Fig.1 Principle of dynamic positioning system
T T RIFE R, 3l GRS 30 0 G R SRR R | HE B | IR Z HEE AR
PERIRMG | A5 T PREE IR, A SC IR H P 4 ) 23 B RS AT T 5T

http : /xuebaobangong. jmu. edu. cn/zkb



4 1 MOCHR, S WA SRSl T AL BT T 73 B SR 355

2 HEENSETTE

13 53 RS0 2 0 et 2R G A, 30 5 5 A A0 1 K0 15280 A 5 50 2 8
RS T RS R G T3 3 5 M 2, ol T, ST AR 3 3 7 R I 4%
ST R R 3 A E I, B, A B MR, 0 BEAR A b 2R R 5 A R
H R AN

n =R(Y)v, (1)
Koy = [y, o] BEMCLERE, x, v, o 505 MANTE B2 A bR R R OO E FIW A R ok
FREEBIEIE s v = [w,v,r] " RAIEER R, u, o, r 0BCEREEMEAR R RO, . B A 3
I,
TERERRARAR R T, KT RS E s = A E (5 . B FNE) shiiserfeh .
My +Dv =7 +R"()e, (2)
s MAD J )RR BB i R AR R MR 7 = [, 7,7, ) BRI W2 e Fm
AT IR T3 A5
By AL s RS Bt g F o SRR T B =AS A ) 7, D BC T T T
7, WAL R A A HESE RS ORI o Rl w | WA SR
7, =T(a)f, f = Ku, (3)
s fRIRHMEVEARAIE ST 5 T(o) HRERERRAT B 5 K i) 24
VERHE ST /3 e i S 2o, 38 B R ) 40T [l R A6 R G R AR Gk e I Ak ) A
{mfi_nfTWf,
s.t.7, = T(a)f,
Hpr: WORIEER AR, Fom&HE I iAUE R
M (4) FTRIE N, D BARAsRIET) f iR/ ME, LR E T R 2K
N TR A AR, BIAY RAE S R RS, X KT M AR A A G R RS, HAHE Ty AT g3
filt AR AR R T X 5 ALY D5 PS50, 55 R i B e AR A4 R g ) 7T Ry
fo=U 5,
= feos (o), £, = fisin ().

Horpr, BT @ = tan (£ L AL = S S

WA, 3t (3) MMERA R T, = T, f = Ku,
b T A B E  BEAT | ) 5 ph A L O RO 1 A e 4R
— MR

(4)

(5)

{H}inffoc,
s.t.r, = T.f,.

M (6) ATLIAE, Sl BFRsRAES) f, fols, LORERERIBE NI BB ) R
A% B SR AT AR e M I BRGS0 gt

f.o=T'7,
{Tj =WITI(T,W'T]) ",

Hepo T, " ST, MG, MW= I, BT = TN(T,T) " N T, ffhut,

TEEE AR IR A T AR BB R et R P, SRS Sl B )
MG TIHE, RIRHES oy RO, 4 M8 L3R PR 2 A 7 7 e e

(6)

http : /xuebaobangong. jmu. edu. cn/zkb



- 356 - IR

( HARBL2EAR) o507 4

3 EANEINGEEURFELER

ASOK Matlab #5805 B 5 RS 52 AL AR 45 5
SCELEAE R G D BE ., Matlab $24t Matlab Coder fiy
A SRV R e D RE sR B RE AL C/C + +
RS i 2 AUEE XS BB, Dt
Bean 4R www. m, I T AL, FIATHZ R L
A SCE B 3 SR BOZ s B0 S8R 2L 8L,
HEA SO ik M e IR, Aol ad e 23 A2 i
ZBREL. h SUE R . epp SCHF, TR U AL ZE SRS
ANIEL 2 7R e 3 2 S P R AR R R B AT
B, IR TR,

AT5 H DA Visual Studio 2015 NIFAF-5, &
i Matlab fURSHE AL S BUBE AL B 5115, JF A
C++ NP IF R MESE QT Bt 5 A |, 1A

D» Generate Code

GENERATE v  VERIFY CODE

¥ Source Code =B
www

T main.h @l
7 rt_nonfinite.h
1 rtGetinfh
7 rtGetNaN.h
7 rtwtypesh
) www_initialize.h
) www_terminate.h
J) www_typesh
3 www.h

4 rtGetNaN.cpp

4 www initialize.cop

B2 #ASEKEE C++RBERK
Fig.2 C++ code generation of thrust distribution strategy
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Tab.1 Propeller configuration parameters
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Fig.5 The overall effect of the developed software interface
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