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Modeling and Simulation for Underwater Space Motion of Large-depth Vehicle
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Abstract The characteristics of underwater space motion of large-depth vehicle is analyzed, and the
mathematical model describing its space motion is established. Based on the mathematical model, the
Matlab\Simulink software is used to complete the development of space motion simulation model of vehicle. On the
basis of the established simulation model, the mathematical simulation method is used to analyze the whole process
of underwater motion of vehicle in the state of spiral submergence, load-throwing transition, constant angle climbing
and surface navigation after stabilizing is described. The motion capability simulation evaluation of the vehicle in the
shape design scheme with an arc wing-plate is given, which provides the simulation basis for the following
optimization design of the motion capability of the vehicle.

Key words large-depth vehicle; mathematical model; arc wing-plate; motion simulation

0 2= OIBTRTRBERAL AR K T 2 Bha shRZs, X piar Bk
BOTFISEIMBAT TRIZ 95 58 5
HERUK T IS (AUV) ST AR A iﬁﬁ% P18 R R 8 TS AL i Ay RS T 4 2R R 7Y
THOLT A ERME RGN, T AUV, Hil RO e & e, JFda%
YZKJFH?%SUWI FREPEVRAP TR, X F RGN 4 AE SRR IO SR e T S A0, Sl
RIS , HEATRE Sy . M shRe )y MUTHRE  WEATAR RGeS A B A TUE K TR
PR HOK T TRl p2ka . S Bes i BB, i, CRESTOE SR A F o I R PR, IR A

Wk B 4. 2019-09-12
YEZ i Frok (1983-) , 4, Wi+, ST, EFMNFKT IR FEE S0 B 5.



- 66 - BFHEAEHRKT A %3 %

FeE R U B IO K IRMUAT s i mids BEmt, @
B PR R 0™ A TR0 1 S T 4R K
SETRTHS, RO R 2 S RS o U F KA. oK
AR S R AN LT o AR SO AL A 76 I Af
KT TIB R S5 R, i HAEIUE EARAE
FHT B UB5E T 08 LA S A 2808 75 77 O B S T 7
LIFME SRR, I A shad R Rl T4
25 VAR K T 28 )iz sh i R B4

KT e

%é"mnirf“‘ e

R T

6 000 mAEFMIAT

1 BMBARTZEEEHHE

Fig. 1 Underwater space motion scheme of vehicle
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Fig. 3 Modehng flow of vehicle’s space motion
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Fig.4 Schematic diagram of geodetic coordinate
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Fig. 5 Schematic diagram of volume coordinate
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Table 1 Motion simulation settings of whole process
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Fig. 6 Navigation trajectory curve
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Fig. 9 Curve of attack angle
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