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2 Graduate School  the ChineseA awdany of Sciences Beijing 100049 China)

Abstract This paper niroduces the propulsion system components and the thwster con figuration of am anned subm arne

w ih 7000m operaton depth at first Then controlallocatbn problan of undemwater vehick is described, and thwster forces

and desired contwl vectors are nom alized n the contw! allocaton process Control allocatbnmodel of hem anned subm &

rine is presented cons dering its thruster con figuration and a thmuster fau lt tolerant strategy is designed Thidl; this paper

studies the solutbn method Hrm anned subm arine control allocatbn based onm ni al thrust 2nom. F nally usng a hybrid

contwol albcation solutbn algorihm based on pseudo-nversem atrixes and fixed-pomnt allocatbn, the validity and effective-

ness of he contwl allocatbn akoritm are validated by experiments on sem +physical sinulation platom.
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5 ( Experim ental results)
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1
05 3 i
Z S 5
S g : :
0.5 LI R e :
-1 -0.1
0 50 100 150 200 50 100 150 200
1 5
0.5
0
i
05
o
S & 005
02
= : ;
e : i
i gi= ; ) o
] o e &
= 301 - i 50 100 150 200 "o 50 100 150 200
0 5 100 150 200 50 100 150 200 X 9
AfiE)/s iiE/s iEl/s FriEl/s
(a) (b)
5
Fig 5 Experment results of he hwmster fulttolerant strategy
2 2
Tw 10 , 1 .
=5
N =100 A= 0.001 y= 10 ". 4 5 Ty >

(a) ,

(16)



524

2006 9

5(a) :

6 ( Conclusion)

7000

(D
(2) :
(3) ;

(4

granm ng[ J]. EEE Transactions on Control Systans Technobgy,
2004, 12(1): 211- 216

[2] Johansen T A, Fugkeh T P, Tondel P, etal Optinal constraned
contol albcation nmarine surface vessek with mdders[A ]. IFAC
Confrence on Manoeuvring and Control of Marine Craft[ C]. h¢
tp //citeseer ist psu edu/596411 hm] 2003

[3] Lmndegaard K P, Fossen T 1 Fuekefficient rudder and propeller
contwol albcation formarine craft experiments with a model ship
[ J]. EEE Transactions on Control Systems T echnolbgy, 2003 11
(6): 80- 862

[4] SordalenO J Optimal hrstallocation form arine vessels[ J]. Con-
to |Eng meering Practice 1997, 5(9): 1223- 1231

[5] Ok H. Backstepping and Contwol A llocation w ith Applications to
Flight Control [ D]. Linkoping Sweden Linkoping University,
2003.

[6] OmerdicE, RobertsG N, Toal D. Extension of feasble region of
control albcaton for open—frane undewater vehicles[ A]. IFAC
Confrence on Contro 1A pp lications in M arine Systems[ C]. http //
dw. siff ul ie/anerdic My% 20Pap ers/ CAM S2004 pdf 2004

[7] Edin O, Geoff R Thruster fult diagnosis and accommodation for
open—fran e undemw ater vehicles[ J].  Control Engineering P ractice

2004, 12(12): 1575- 1598
BIER (1976), B, L4 B AR . FRAABR: KT
MBAFH FH, HARIELT
REBE (1959-), B, AR, LA FIF. FFL4MH: KT

( Referen ces) MEAHK.
[ 1] Johansen TA, FosenT ] Berge SP. Constra ned nonlinear control EBEsE (1968-), %7 AR, WEAFIW. AR KT
albcation with singularity avoid ance using sequential quadratic pre- ME AT BARK AR
( 518 )
[ 10] Asakava N, Takeuchi Y. Teachingless spray-panting of sculp- 1923.

wred surface by an industrial whot[ A ]. Proceedings of the 1997
EEE Intemational Conference on Robotics and Autanation| C .
P kcatavay, USA: EEE, 1997. 1875- 1879

[ 11] ChenH, ShengW, XiN, etal Autanated robot trajctory pln-
ning for spray painting of free-Fom surfaces in autan otive m anu-
facuring[ A ]. Proceed ings of the 2002 IEEE Intemational Con fer
ence on Robotics and Autan aton [ C]. Piscataway, USA: EEE
2002 450- 453

[ 12] ShengW, XiN, SongM, etal Auiamated CAD-guided robot
path planning br spray painting of canpound surfaces| A]. Pre-
ceedings of the 2000 IEEE Intematonal Confrence on Robotics
and Autanaton[ C|. Pisataway USA: IEEE 2000 1918-

[13] JonesPD A, Duncan SR, RaymentT, etal Controlof tanpera
ture profile fr a spray deposition process[ J]. EEE T ransactons
on Contwol Systans T echnobgy, 2003 11( 5): 89- 93

BB (1974, B, W 5. A7 T AR Bk AR B H1E, A
BAI TR A .

KBRS (1955-), B, W, #i%, L A F IR AR AR
i B A B AL, B A AR R, R i AZAR B

FHEZ (1962-), %, ik, #ag, 4 5. 5 T4 B
AR 5 RIBE, R T AZAR L



