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(54) UNDERWATER CLEANING ROBOT SYSTEM

(57) Disclosed is an underwater cleaning robot sys-
tem, comprising an underwater robot (3) and an
above-water control platform (1). The underwater robot
(3) comprises a cleaning robot (31) and a driving robot
(33), the cleaning robot (31) being carried on the driving
robot (33). The cleaning robot (31) comprises an electric
motor and a pump, the pump being connected to the
electric motor, and the electric motor driving the pump to
generate high-pressure fluid. The above-water control

platform (1) is in communication connection with the
cleaning robot (31) and the driving robot (33), and is used
for controlling the cleaning robot (31) and the driving robot
(33). Only a small neutrally buoyant cable connected be-
tween the above-water control platform (1) and the un-
derwater robot (3) is required to increase the range of
operation of the underwater robot (3) from 20-30 meters
to at least 1000 meters.
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Description

Technical Field

[0001] The disclosure relates to the technical field of
underwater robots, in particular to an underwater clean-
ing robot system.

Background

[0002] Crusts formed by algae, shellfish and other de-
posits exist on hull bottoms, aquaculture cages, piers and
dams. These crusts may cover surface damage, which
has a serious adverse impact on detection. Some crusts
may not be on top of damage, but they may affect the
normal use and service life of covered parts. Therefore,
the crusts must be cleaned. It is undoubtedly the best
choice to clean the crusts by underwater cleaning robots.
There have been related inventions that use underwater
cleaning robots to perform underwater cleaning. Howev-
er, when cleaning work is complicated, usage of the ex-
isting underwater cleaning robots is time-consuming and
labor-consuming, and the efficiency is low.

Summary

[0003] The disclosure provides an underwater clean-
ing robot system, which can greatly expand the operation
distance and depth of an underwater cleaning robot.
[0004] According to the disclosure, an underwater
cleaning robot system is provided, comprising an under-
water robot and an overwater control platform, the un-
derwater robot comprises a cleaning robot and a driving
robot, and the cleaning robot is carried on the driving
robot; and the cleaning robot comprises a motor and a
pump, the pump is connected to the motor and driven by
the motor to generate high-pressure fluid, and the over-
water control platform communicates with the cleaning
robot and the driving robot to control the cleaning robot
and the driving robot.
[0005] According to some embodiments, the motor
comprises a high-voltage frameless brushless motor.
The underwater cleaning robot system further comprises
a spray gun, the pump comprises a plunger pump, and
the plunger pump is connected to the spray gun to deliver
the high-pressure fluid to the spray gun.
[0006] According to some embodiments, the pump fur-
ther comprises a filtering device, and the filtering device
is connected to a water inlet of the pump.
[0007] According to some embodiments, the cleaning
robot comprises a controller, and the controller commu-
nicates with the overwater control platform to control the
motor.
[0008] According to some embodiments, the cleaning
robot further comprises a pressure sensor for detecting
a pressure in the pump, and the pressure sensor is in
signal connection with the controller to transmit pressure
data in the pump to the controller.

[0009] According to some embodiments, the underwa-
ter cleaning robot system further comprises a decelera-
tor, the decelerator is connected to the motor and the
pump, and the motor and the decelerator drive the pump
to generate a specified constant high pressure.
[0010] According to some embodiments, the underwa-
ter cleaning robot system further comprises a zero-buoy-
ancy cable, and the zero-buoyancy cable is connected
to the overwater control platform, the cleaning robot and
the driving robot to realize the communication between
the overwater control platform and the cleaning robot and
the driving robot.
[0011] According to some embodiments, the cleaning
robot comprises a watertight joint, and the watertight joint
is used for tight connection between the cleaning robot
and the zero-buoyancy cable.
[0012] According to some embodiments, the underwa-
ter cleaning robot system further comprises a wireless
connection device, and the wireless connection device
is used for the communication between the overwater
control platform and the driving robot and the cleaning
robot.
[0013] According to some embodiments of the present
application, by carrying the cleaning robot on the driving
robot, a traditional high-pressure water pump can be car-
ried on the driving robot, and the underwater robot can
be flexibly operated through the overwater control plat-
form.
[0014] For a better understanding of the features and
technical contents of the invention, please refer to the
following detailed description and drawings of the inven-
tion, but the description and drawings are only used to
illustrate the invention, but do not limit the scope of pro-
tection of the invention in any way.

Brief Description of the Drawings

[0015] The implementation of the disclosure will be de-
scribed in detail below with reference to the drawings.
Here, the drawings that form a part of the disclosure are
used to provide a further understanding of the disclosure.
The illustrative embodiments of the disclosure and their
description are used to explain the disclosure, and do
not constitute an improper limitation of the disclosure. In
the drawings:

Fig. 1 is a principle block diagram of a robot system
for cleaning underwater deposits according to an ex-
emplary embodiment of the present application;
Fig. 2 is a principle block diagram of a robot system
for cleaning underwater deposits according to an ex-
emplary embodiment of the present application;
Fig. 3 is a structural diagram of a cleaning robot ac-
cording to an exemplary embodiment of the present
application; and
Fig. 4 is a simulation data line diagram of a brushless
motor according to an exemplary embodiment of the
present application.
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[0016] Reference signs: 1. overwater control platform;
3. underwater robot; 31. cleaning robot; 311. controller;
312. brushless motor; 313. base; 314. watertight joint;
315. decelerator; 316. plunger pump; 317. water inlet;
318. spray gun; 319. control valve; 320. pressure sensor;
and 33. driving robot.

Detailed Description of Embodiments

[0017] Exemplary embodiments of the disclosure are
described below with reference to the accompanying
drawings. As those skilled in the art can realize, the de-
scribed embodiments can be modified in various different
ways without departing from the spirit or scope of the
disclosure. Therefore, the drawings and description
should be regarded as illustrative rather than restrictive
in nature.
[0018] It should be noted that in this disclosure, the
orientation or position relationship indicated by the terms
"length", "upper", "lower", "front", "rear", "left", "right",
"horizontal", "top", "bottom", "inner" and "outer" are
based on the orientation or position relationship shown
in the drawings, only for facilitating and simplifying the
description of the disclosure, and do not indicate or imply
that the indicated device or element must have a specific
orientation, or be constructed and operate in a specific
orientation, and therefore cannot be understood as a lim-
itation of the disclosure.
[0019] A current underwater cleaning robot system is
composed of an onshore high-pressure water pump and
underwater ROV equipment equipped with a high-pres-
sure gun, which are connected by a high-pressure water
pipe and a control line. A high-pressure water pump sta-
tion and a control cabinet are arranged above water to
pressurize water. However, due to their huge sizes and
heavy weights, they can only be placed on the shore,
and high-pressure water is delivered to an underwater
spray gun to be spayed through the high-pressure water
pipe, so as to clean underwater targets. Because the
high-pressure water pump can only be placed on the
shore, and high-pressure water can only be delivered to
the underwater spray gun through the high-pressure wa-
ter pipe, the heavy high-pressure water pipe not only in-
creases the weight of the whole equipment, but also limits
the operation range of the underwater cleaning robot,
greatly affecting the mobility of the underwater robot. This
is a common problem for existing underwater cleaning
robot systems. These underwater cleaning robots cannot
perform long-distance operation, and the operation
range is about 20-30 meters.
[0020] Therefore, the inventor thought that the above
invention could be improved, and finally put forward an
invention with reasonable design and effective improve-
ment through rational application of scientific principles
and diligent research.
[0021] The technical scheme of this application will be
explained in detail below with reference to the drawings.
[0022] Fig. 1 is a principle block diagram of a robot

system for cleaning underwater deposits according to an
exemplary embodiment of the present application.
[0023] Referring to Fig. 1, according to an exemplary
embodiment of the present application, an underwater
cleaning robot system comprises an overwater control
platform 1 and an underwater robot 3, the underwater
robot 3 comprises a cleaning robot 31 and a driving robot
33, and the cleaning robot 31 is carried on the driving
robot 33. Of course, the disclosure does not limit the car-
rying position and direction. In this embodiment, the
cleaning robot 31 comprises a motor and a pump, the
pump is connected to the motor and driven by the motor
to generate high-pressure fluid, and the overwater control
platform 1 communicates with the cleaning robot 31 and
the driving robot 33 to control the cleaning robot 31 and
the driving robot 33.
[0024] It should be noted that although in this exem-
plary embodiment, the cleaning robot 31 works with the
driving robot 33, this disclosure is not limited to this. For
example, in other embodiments, that are not disclosed,
of the invention, the cleaning robot 31 may be used alone
(sold for example) or with other components.
[0025] In order to explain the underwater cleaning ro-
bot system in an exemplary embodiment of the disclo-
sure, the structure of the overwater control platform 1
and the structure of the underwater robot 3 will be de-
scribed below, and then the connection relationship be-
tween the overwater control platform 1 and the underwa-
ter robot 3 will be explained. Referring to Fig. 1, the over-
water control platform 1 and the underwater robot 3 may
be connected into a whole by a zero-buoyancy cable.
For another example, connection and control between
the overwater control platform 1 and the underwater robot
3 may also be realized by a wireless device. Of course,
the overwater control platform 1 and the underwater robot
3 may be connected in other ways, as long as a controlling
and controlled relationship between the overwater con-
trol platform 1 and the underwater robot 3 is realized.
[0026] Fig. 2 is a principle block diagram of a robot
system for cleaning underwater deposits according to an
exemplary embodiment of the present application.
[0027] Referring to Fig. 2, it can be seen that the driving
robot 33 in this disclosure is ROV equipment. In this dis-
closure, the ROV equipment is general ROV equipment,
which is made of a buoyant material, so as to reduce the
weight of the underwater robot 3. In this disclosure, the
material is not specifically limited. The ROV equipment
is provided with an electronic bin, a manipulator, an un-
derwater acoustic positioning unit, a sonar, a propeller,
a camera and a lamp, thus having great underwater op-
eration capability. Of course, the specific model of the
ROV equipment is not limited in this disclosure, and ROV
equipment of any models may be equipped with the
cleaning robot 31.
[0028] As shown in Fig. 2, the overwater control plat-
form 1 in this disclosure comprises a control system, a
communication system, a display system, and a power
supply. The overwater control platform is arranged in a
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small control box, which is convenient to carry and ar-
range, making the use of the overwater control platform
convenient and flexible. In the exemplary embodiment
of the disclosure, the overwater control platform 1 is con-
nected to the cleaning robot 31 and the driving robot 33
through a zero-buoyancy cable.
[0029] Fig. 3 is a structural diagram of a cleaning robot
according to an exemplary embodiment of the present
application.
[0030] Referring to Fig. 3, according to some embod-
iments, the cleaning robot 31 in the disclosure comprises
a controller 311, a brushless motor 312, a base 313, a
watertight joint 314, a decelerator 315, a plunger pump
316, a water inlet 317, a spray gun 318, a control valve
319 and a pressure sensor 320.
[0031] In this disclosure, the controller 311 comprises
a motor driving controller and a communication controller
(not shown), which may be used to control and drive the
brushless motor 312. The brushless motor driving con-
troller is used for controlling the rotational speed of the
brushless motor 312, and the communication controller
is used for communication connection.
[0032] As can be seen from Fig. 3, the watertight joint
314 is firmly connected to a connection end of the zero-
buoyancy cable of the brushless motor 312. The base
313 is arranged at the bottom of the brushless motor 312
and the controller 311.
[0033] In this disclosure, the brushless motor 312 is
firmly connected to the decelerator 315. The decelerator
315 is firmly connected to the plunger pump 316. The
plunger pump 316 is firmly connected to the spray gun
318. The control valve 319 is connected to the plunger
pump 316. The pressure sensor 320 is connected to the
plunger pump 316. The pressure sensor 320 is connect-
ed to the controller 311.
[0034] The brushless motor 312 in the disclosure may
be a high-voltage frameless brushless motor with a com-
pact structure and a small size. Of course, the type of
the brushless motor is not limited in this disclosure, as
long as the cleaning requirement of this embodiment can
be met. In the exemplary embodiment of the disclosure,
the rated power of the brushless motor 312 is 10 KW,
and in order to reduce the current and improve the effi-
ciency, the power supply voltage is set to 800 V. Of
course, the specific value is not limited in this disclosure.
[0035] The controller 311 in the embodiment of the dis-
closure may be a controller 311 with a main control chip
STM32F303, which controls the rotational speed of the
brushless motor 312 and collects communication sig-
nals. Of course, the model of the controller is not limited
in this disclosure, as long as the cleaning robot 31 of this
embodiment can be accurately controlled. For example,
in the embodiment of the disclosure, the controller 311
may control the brushless motor 312 through a three-
phase full bridge. The controller 311 collects the three-
phase current of the brushless motor 312 through a cur-
rent sensor, and uses a Hall sensor to detect a rotor po-
sition, thus controlling the magnetic field orientation of

the brushless motor 312, so as to accurately control its
rotational speed. For example, in this disclosure, the con-
troller 311 detects and uploads the operation information
of the cleaning robot 31 in real time, including operation
information of the motor such as power, temperature,
rotational speed, torque, water pressure, etc., and also
detects and uploads fault information in real time, includ-
ing over-voltage protection, under-voltage protection,
over-temperature protection, over-pressure protection,
over-current protection, etc.
[0036] Referring to Fig. 3, it can be seen that the base
313 allows the cleaning robot 31 to be firmly connected
to the driving robot 33. In addition, by fixing and disas-
sembling the base 313, the cleaning robot 31 and the
driving robot 33 can be accurately assembled and dis-
assembled. For example, the cleaning robot 31 and the
driving robot 33 may be fixed in a snap-fit or binding man-
ner. Of course, in this disclosure, the fixing mode between
cleaning robot 31 and the driving robot 33 is not limited,
as long as the cleaning robot 31 and the driving robot 33
can be detachably fixed together.
[0037] In this embodiment, the watertight joint 314 is
arranged at a position where the cleaning robot 31 is
connected with the zero-buoyancy cable, and has sealing
and waterproofing functions.
[0038] As shown in Fig. 3, in this embodiment, the
plunger pump 316 can absorb water and compress wa-
ter. The specific model of the plunger pump is not limited
in this disclosure, and can be determined according to
the actual working environment.
[0039] In this embodiment, the water inlet 317 is
formed in the plunger pump 316. The water inlet 317 is
provided with a filter. At the water inlet 317, impurities in
water are filtered out through the filter, and then water
flows into the plunger pump 316.
[0040] Referring to Fig. 3, it can be seen that the spray
gun 318 provides a spray channel of high-pressure wa-
terflow generated by the plunger pump 316. The spray
gun 318 can accurately spray high-speed waterflow onto
a target.
[0041] In this embodiment, the control valve 319 is con-
nected to the plunger pump 316, and the pressure sensor
320 is connected to the plunger pump 316 and the brush-
less motor 312 to collect signal data.
[0042] According to the cleaning robot 31 in this dis-
closure, driving force is generated by the brushless motor
312 and then transmitted to the decelerator 315, and the
low-speed high-torque driving force of the decelerator
315 is then transmitted to the plunger pump 316. The
plunger pump 316 compresses water which is then
sprayed out through the channel of the spray gun 318.
The control valve 319 and the pressure sensor 320 de-
tect, collect and adjust the water pressure of the plunger
pump 316, and compare the water pressure with a set
water pressure. The controller 311 adjusts the rotational
speed of the brushless motor 312, so as to realize a con-
stant water pressure.
[0043] Fig. 4 is a simulation data line diagram of a
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brushless motor according to an exemplary embodiment
of the present application.
[0044] Referring to Fig. 4, the decelerator 315 may be
a two-stage star decelerator. In this disclosure, the size
and model of the decelerator are not limited, as long as
it can be connected to the brushless motor 312 in the
embodiment of this disclosure, and a small size is real-
ized. In this embodiment, the target rotational speed of
the brushless motor 312 is 18000 rpm, the reduction ratio
is 12:1, the torque of the brushless motor 312 is 5 NM,
and the output torque of the decelerator 315 is 60 NM.
Based on the simulation of the brushless motor 312,
when the brushless motor 312 is set to have the above
data, the efficiency of the brushless motor 312 is optimal.
Of course, the specific values are not limited in this dis-
closure.
[0045] In the exemplary embodiment of the disclosure,
the underwater robot 3 is connected to the overwater
control platform 1 through the zero-buoyancy cable, and
operation information of the cleaning robot 31 detected
by the controller 311 in real time is transmitted to the
overwater control platform 1 through the zero-buoyancy
cable. An umbilical cable of the driving robot 33 of the
underwater robot 3 is connected to the overwater control
platform 1, and operation information of the driving robot
33 detected in real time is transmitted to the overwater
control platform 1 through the zero-buoyancy cable. The
control system and the communication system of the
overwater control platform 1 realize the underwater and
overwater transmission of target signals and the error
signals through the zero-buoyancy cable. Through the
display system of the overwater control platform 1, the
underwater situation can be clearly observed, and the
operation of the underwater robot 3 can be adjusted in
real time. The power supply provides sufficient electric
energy for the underwater robot 3 and the overwater con-
trol platform 1.
[0046] It can be seen from the above that the embod-
iments of the disclosure have at least one of the following
advantages.
[0047] According to some embodiments, the underwa-
ter cleaning robot 31 system greatly reduces the size of
the underwater robot, and the cleaning robot 31 with the
high-pressure water pump is carried on the ROV equip-
ment.
[0048] According to some embodiments, the overwa-
ter control platform 1 is arranged in a small control box,
which is convenient to carry and arrange.
[0049] According to some embodiments, only a thin
zero-buoyancy cable is needed for the connection be-
tween the overwater control platform 1 and the underwa-
ter robot 3, and the operation range is increased from
the original 20-30 meters to over 1000 meters.
[0050] The underwater cleaning system in the disclo-
sure realizes a structure which cannot be realized by tra-
ditional underwater cleaning robots. In this structure, only
the control box is above water, and the cleaning robot
with the high-pressure water pump is carried on the ROV

equipment serving as the driving robot. For traditional
underwater cleaning systems, due to the huge size and
heavy weight of a high-pressure water pump, a control
cabinet can only be placed above water, but cannot be
mounted on an underwater robot, so the structure of the
invention cannot be realized at all.
[0051] At last, it should be noted that the above em-
bodiments are only exemplary embodiments of the dis-
closure, and are not intended to limit the disclosure. Al-
though the disclosure has been described in detail with
reference to the aforementioned embodiments, it is still
possible for those skilled in the art to modify the technical
schemes described in the aforementioned embodiments
or equivalently replace some of the technical features.
Any modification, equivalent substitution, improvement,
etc. made within the spirit and principle of this disclosure
shall be included in the scope of protection of this disclo-
sure.

Claims

1. An underwater cleaning robot system, comprising
an underwater robot and an overwater control plat-
form, the underwater robot comprising a cleaning
robot and a driving robot, and the cleaning robot be-
ing carried on the driving robot, wherein

the cleaning robot comprises a motor and a
pump, and the pump is connected to the motor
and driven by the motor to generate high-pres-
sure fluid; and
the overwater control platform communicates
with the cleaning robot and the driving robot to
control the cleaning robot and the driving robot.

2. The underwater cleaning robot system of claim 1,
wherein the motor comprises a high-voltage frame-
less brushless motor.

3. The underwater cleaning robot system of claim 1,
further comprising a spray gun, wherein the pump
comprises a plunger pump connected to the spray
gun to deliver the high-pressure fluid to the spray
gun.

4. The underwater cleaning robot system of claim 1,
wherein the pump further comprises a filtering device
connected to a water inlet of the pump.

5. The underwater cleaning robot system of claim 1,
wherein the cleaning robot comprises a controller
communicating with the overwater control platform
to control the motor.

6. The underwater cleaning robot system of claim 5,
wherein the cleaning robot further comprises a pres-
sure sensor for detecting a pressure in the pump,
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and being in signal connection with the controller to
transmit pressure data in the pump to the controller.

7. The underwater cleaning robot system of claim 1,
further comprising a decelerator connected to the
motor and the pump, wherein the motor and the de-
celerator drive the pump to generate a specified con-
stant high pressure.

8. The underwater cleaning robot system of claim 1,
further comprising a zero-buoyancy cable connected
to the overwater control platform, the cleaning robot
and the driving robot to realize communication be-
tween the overwater control platform, the cleaning
robot and the driving robot.

9. The underwater cleaning robot system of claim 8,
wherein the cleaning robot comprises a watertight
joint for tight connection between the cleaning robot
and the zero-buoyancy cable.

10. The underwater cleaning robot system of claim 1,
further comprising a wireless connection device for
communication between the overwater control plat-
form, the driving robot and the cleaning robot.

9 10 



EP 4 194 330 A1

7



EP 4 194 330 A1

8



EP 4 194 330 A1

9



EP 4 194 330 A1

10

5

10

15

20

25

30

35

40

45

50

55



EP 4 194 330 A1

11

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

