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Abstract: A bottom-following control problem is studied for an underactuated autonomous underwater vehicle (AUV)
with an altimeter and a doppler velocity log (DVL). The Takagi-Sugeno decision approach fuses the altitude information
from altimeter and DVL, which improves the altitude information perception capacity of AUV. The bottom-following
control is discomposed into forward speed control and depth control. The forward speed controller and the underactuated
depth controller are solved by the S-plane control method and the backstepping method, respectively. The proposed method

is tested in a real sea trial; the result shows that the method is feasible and effective.
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2 HhJE R B IE Bl # A (Bottom-following mo-

tion model)
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Fig. 1 Bottom-following schematic
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3 =EfE B A (Altitude information proce-
ssing)
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Fig. 2 Membership function of data efficient
3BRAL I R
R1: IF P is gOOd, THEN Hl(hhgha hdvl) = hhgh-
R2: IF p is middle, THEN

Hy(hugn, hav) = hugnp + hav(1 —p).
R3: IF P is bad, THEN H3(hhgh7 hdvl) = hdvl-
jﬁﬁgﬁﬁ Wi = Hpi-

HEBE 25 RS
3 3
h= > WiH;(hngn, hav)/ > Wi. 3)
i=1 i=1

2 e BV B JCON, AR v AR B A THEAR



120 E2: L S R VAR

304

I A

At FHT-SHEBR v AT v B2 A% 550 8 P, [l fg
WA ROt EL S E E T ADVL & S, ] m RS
7] 7/

4 |28 (Controller design)
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Fig. 3 The result of altitude information fusion
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Fig. 4 The result of forward speed control
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Fig. 5 The result of bottom-following control
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