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Cooperative Control of a Hose—Connected Drone and Boat Using

Horizontal Propellers and a Waterjet Thruster
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Abstract : This study explores a method for simultaneously controlling a fire-fighting drone mounted on a
small boat. Since the drone and the boat are connected by a hose, it is difficult to achieve designated tasks
such as fire suppression and search operations through drone control alone. To address this, we propose a
novel actuator system that utilizes four horizontal propellers to control planar motion, while maintaining the
conventional waterjet propulsion mechanism for altitude control. The system enables effective control of
rotational, forward, and backward motions by appropriately adjusting the four propellers, thereby decoupling
the planar motion from vertical movement. A control model of the proposed system is developed, and a
boundary control strategy is designed accordingly. The effectiveness of the system is evaluated through
simulations. As a result, the proposed system achieves more precise and stable control performance
compared to existing systems that rely solely on waterjet propulsion.
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Fig. 1 Considered flying robots
(a) fixed nozzle type,

(b)
based on three
different type actuator :
(b) rotatable nozzle type, (c) moving-mass

type
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Fig. 2 A proposed flying robot with a hybrid type

actuator system

Table 1 Propeller specifications

Item(photo) Description

Qoo 45 350KV - Brand : QX Motor 3,500 KV
- Type : Brushless Motor Blades
- Diameter : 70 mm
- Max thruster force : 950 g
. | - Max continuous power : 550 W
- Max continuous current : 45 A
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Fig. 3 Design of the drone with a hybrid type

actuator and coordinates system definition
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