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Abstract: A distributed model predictive control (DMPC) based two—subsystem approach is proposed in this
paper to resolve the coupled surge velocity and depth control problem of multiple Autonomous Underwater Vehicles
(AUVs). For the motion coordination of multiple AUVs, each AUV shares information with its neighbors to solve lo-
cal predictive optimization problems under the framework of DMPC. For the motion coordination of the surge velocity
and depth control subsystems of a single AUV, the predicted surge velocity from the surge velocity control subsystem
is approximately lent to the depth control subsystem, of which the predicted pitch angular velocity is sent back to de-
couple the dynamics and solve the predictive optimization problem. The simulation results show that compared with
the coupling model approach, the proposed two—subsystem approach sacrifices some rate of convergence in depth
but reduces the calculation time by 73.3%.
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Fig.4 Simulation results in Scenario 1

(Coupling model approach)
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Tab.3 Computational time comparison between

the two approaches

PiEF  # KRS DMPC 7 /s WA R G DMPC J5 /s
1 2706.56 556.15
2 2 495.43 683.61
3 2979.39 643.78
4 2339.48 662.48
5 2 631.06 688.54
6 1652.82 569.79
7 2251.61 624.24
8 2111.31 664.08
9 2269.67 658.20
10 2317.88 647.04
11 2 470.03 599.79
SEH 2384.11 636.13

R4 FITTIER WS E L
Tab.4 Convergence time comparison between

the two approaches

i H KRG DMPC Tk AT F 48 DMPC J5 %k

lii¥52 i, Is 1, s 1, Is 1, Js
1 12.9 12.9 32.6 43
2 11.6 152 282 2.6
3 11.7 16.7 30.4 3.1
4 123 182 30.2 4.6
5 1.5 16.5 29.7 3.8
6 11.5 13.2 31.8 22
7 11.9 15.4 332 2.9
8 10.6 19.2 30.5 32
9 13.8 18.8 31.6 2.7
10 11.6 16.7 30.2 4.5
11 125 15.4 29.8 3.6

T 12.0 16.2 30.7 3.4
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