FEI38EH 1Y u Vol.38, No.1
5?)16 ﬁ/‘?fgﬁ . *ﬂi%ﬁ/\ ROBOT OJan., 20016

DOI: 10.13973/j.cnki.robot.2016.0091

BB K TR AEFH RGN RENH

{égl,z’ ? @1’1’ é_;%l’ E@%”Hl, @ﬁ%la

(1. P ERFEEBE LR A 2T LA N B R E T Seae s, 9 RBH 1100165 2. REBIFEFT RS, dERT 100049)

O A 50 AT HEHEX A FK TN (AUV) BIFFRFIRFTE, AR T —FRH 2 Fdf(E 7 A oA
AEHEX AUV 55 R G B EHES MR 76 R0 X TEAES TP IBRE MRS &R, IR /K15 3 B
Hig s TR T 7. @ KR B IR R TR T RATIE RS A, RSB TR SR AT
ITER.

XiE: [EHX AUV; BHIRS: XIBME: Eahiz]

RESES: TP242 HEMFRIRES: A NERS: 1002-0446(2016)-01-0091-07

Research and Application of the Control System
for a Portable Autonomous Underwater Vehicle
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Abstract: In order to study and develop a 50 kg portable AUV (autonomous underwater vehicle), a distributed control
system with multiple communication modes is presented. The equivalent relationship between X-shaped sternplane and
cross sternplane in the control system is derived and explained, and the horizontal and vertical motion control methods are
described. Finally, the rationality of the presented control system solution and control method is verified by a large number

of lake and sea trials, and a good navigation performance of the portable AUV is shown.
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2 EF#EERXBFEKTH A (Portable au-

tonomous underwater vehicle)
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Fig.1 Portable AUV
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o HH: 46.5 kg;

° {Q}E 1.7 m;

e Hf%: 200 mm;

o Fi#: 3kn~5kn;

o BN NEERE: 100 m;

o BAMIFE: 70 km.
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ture)
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Fig.2 Control system structure of the portable AUV
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Fig.4 Symmetrical control of the stern rudder of the portable
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Fig.5 Guiding algorithm for path control of the portable AUV
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Fig.6 Horizontal control loop of the portable AUV

Z Bt DVL Tl 2 4#5 X AUV 721X
ZRAL PR & (instrument-frame XYZ) T 3 4Eiz ik
FE & Vi), Bkl (1) ST AR AR AR e, 153K
HoAAKR Z T I FE R & Vg (7).

V(1) =R(t) x Vi) (11)
Horh SR A AAFRAR i F <

cosy

I =

sinycos 0
GR ll/
cosycos

sin ysin 6
12)
—siny cosysin@

X V() #ATASGr, Er] DS 2IERE R AUV 1
R E ALK p(r).

MO=ﬁ@O+JVdﬂdf (13)

43 EEEARE/SEEH

4530 AUV 722 B 1 A SEI E 3 A E
B E ], B AUV 1R 25 5 B IR 2 B B2 AT
H T A% AUV SR EHE e R 77, P
LA IR / 7€ R M e a7 3, SRR NIREE /
FEFEHI B, IO S e, B RGTE
T 2 1) (el B A P 7 s

Wil (]
PID [-eomy @, %0, PITD Ejﬁﬁ%ﬁﬂl—»l AUV Ak
© I o)

- D(?)

H b
NN

<
<

K7 (R AUV 3 B i B
Fig.7 Vertical control loop of the portable AUV
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Fig.8 The heading and depth curves of the portable AUV
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Fig.10 The sea trail scene of the portable AUV
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