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Abstract 

The next clean-up robot is a commonly used equipment for underwater 
decontamination, introduces the main components of underwater clean-up robot and its 
key technologies, analyzes the current development status of such robots at home and 
abroad, and discusses the future development trend of underwater clean-up robots. 
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1. Introduction 

With the development of economy, the increase of humanistic activities and the occurrence of 
natural disasters, pollutants mainly based on vegetation destruction and household waste enter 
river waters, offshore waters and lakes. Due to environmental changes, except for floating 
objects itself breeds environmental pollutants, such as cyanobacteria, water hyacinths and 
other growth, death, deterioration, the environment has produced extremely difficult to deal 
with pollution. The breakdown of organic matter in the silt consumes a lot of oxygen and causes 
a large number of deaths in fish. In ports, waterways, water conservancy and other projects, in 
all kinds of swimming and entertainment venues, all kinds of ornamental artificial fish lakes 
and pools often encounter underwater silting problems. 

But the clean-up of underwater debris such as rivers, fish ponds and lakes has been a difficult 
and cumbersome task. And the sediments increase in thicknesses of about 15 to 20 cm per year, 
which means that about 10 tons of sediment are produced each year if not removed. Therefore, 
the clean-up of underwater pollution is of great significance to water conservancy construction, 
flood prevention and flood control, fishery breeding, ensuring agricultural sideline harvest, 
stabilizing national life and economic development. 

The design and research of underwater decontamination machine has been the subject of 
research at home and abroad, and the research in this field in China began in the 1980s. 
However, over the years, no significant progress has been made in this field of research. 

2. The system composition and key technology of underwater 
decontamination robot 

Underwater robot is a complex unmanned system to replace human beings to carry out 
complex, arduous and even dangerous work, it involves electronics, computers, mechanical 
structures, liquid flow, pressure, optoelectronics, sound, magnetic power, positioning and 
guidance and other disciplines, reflecting a country's comprehensive technical strength and 
level. The composition of underwater decontamination robot mainly includes machine body, 
clean-up mechanism and motion control. 

2.1. The body of the machine 

The body of the underwater decontamination robot has several kinds, such as hull type, wheel 
walk, track walking type and hydraulic propulsion type. The hull type adopts the form of the 
main body floating on the surface of the water by relying on the hull, while the decontamination 
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execution mechanism dives into the underwater operation. Need to float the main body to the 
surface of the water, the hull is larger, the cost is higher, need someone to work on board, with 
the water is very inconvenient. 

Wheeled walking. This structure is mainly supported and powered by the walking wheel and is 
free to walk underwater or on land by sealing the design. According to the weight of the 
machine can load a certain buoyancy device, reduce the pressure on the ground when the 
machine is operating underwater, thereby reducing the impact of friction. 

Track walking square. The robot of this ontology structure works under water as a whole, using 
rubber tracks, which is characterized by faster movement speed, low mechanical noise, large 
power and small weight. 

These two types of silting machine in the high and low uneven or soft and hard difference 
between the water silt layer, often encounter a lot of resistance, sometimes this resistance will 
force the silting machine to stop moving forward, and the walking wheel on both sides of the 
fuselage because of continued rotation and subsidence, so that the forward resistance of the 
desilting machine is greater, resulting in a serious impact on the efficiency of silting. 

Wheeled walking with hydraulic thrusters. The water produced by the hydraulic thruster has 
the effect of reducing the resistance by hitting the silt layer encountered in the forward of the 
fuselage, so that the desilting machine can walk freely on the sediment layer at the bottom of 
the water with uneven height or large difference between soft and hard. It can also increase the 
consistency of desilting operations and improve the efficiency of desilting. 

2.2. Clean up the body 

Bucket grapple-type clean-up, it consists of shovel teeth, rotors, support and guidance devices, 
platform frames, hydraulic systems and so on. When the bucket moves downwards, the bucket 
is open, and as the bucket drops, the spatula shovels dirt from the grille to the inside of the 
spatula, and when the turn is closed, the dirt that is shoveled into the bucket is picked into the 
bucket. The lift mechanism is then used to stop the bucket from unloading at a certain point in 
the air. Although this form can be picked up directly underwater, due to arm length restrictions, 
all of the silt salvaged is stacked on the banks of the river or transported by boat. The silt piled 
on the banks of the river will be returned to the river after it is caught in the rain, and the silting 
effect is not ideal, and the use of ships to transport the silt will increase the cost and bring great 
inconvenience to the construction. 

Spiral winch pumps remove dirt. The dirt is adsorbed to the suction port by a spiral reamer on 
both sides of the adsorption port, which avoids recontamination caused by the spillage of dirt 
during work, and during the clean-up process, usually moves in a straight line, the reamer of 
the pump body can be height adjusted as needed, which can effectively reduce the overlap of 
the clean-up area. 

Spin-till suction cup-style decontamination. The combination of hydraulic flushing and rotary 
cutting is developed, the plate is equipped with a number of rotating cleaning brush and drive 
wheel, the brush disc hole is equipped with impellers, can be widely used in the river sand, clay 
and hard clay, river bottom gravel, weeds and other riverbed clean-up. 

In addition, there are various old-fashioned traditional ways. Such as submersible pump towing, 
can be towed directly on shore, can also be indirectly towed through the float, but because of 
the need to piling or moving piles, it is very inconvenient to operate. There is also a way to pump 
out the water and then dig away the dirt, on the one hand, the amount of labor, on the other 
hand is not suitable for the occasion of not being able to cut off the water, the use of the entire 
equipment is not efficient. 
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2.3. Motion control 

In the movement of the decontamination machine, the early use of human towing methods, 
labor is particularly large. With the progress of China's control technology, there are various 
automated control methods, but overall, the control technology of clean-up robots is still 
relatively backward. 

Long-distance control on shore. Control cabinet in the shore line of sight easy to see the place, 
staff according to the direction of the water to indicate the benchmark for the front movement, 
regression, rotation pumping work and other movement of the control. 

Voice control. That is, people can control it by speaking. By accepting the operator's language 
commands, the robot performs syntacty analysis, translates them into corresponding machine 
instructions, and completes certain actions. But this kind of control is only in the theoretical 
research stage. 

Intelligent control. At the remote control end, the operator can observe pipe clean-up and robot 
operation via a color CCD camera monitor. Sensors are used to detect the distance between the 
robot and the barrier, so as to sense the robot's position and ensure the robot's normal walking. 
Connected to the upper computer via the 232 interface, the mobile robot's travel speed, travel 
distance and control are displayed in real time through the computer. 

3. Trends 

Looking at the current situation of underwater decontamination robots and market demand, 
the development trend of such robots has the following points. 

(1) More diverse and targeted. The waters in different environments and the dirt objects that 
need to be cleaned are different on different occasions. The next step in the development of 
clean-up robots is bound to do more and more professional, specifically for a specific occasion 
to design and manufacture a variety of special underwater clean-up robots, the types of robots 
will be more and more. 

(2) Artificial intelligence. This is a common trend in the development of all machines and 
equipment, underwater decontamination robots are no exception, in order to achieve the 
intelligent robot, robots will be equipped with more and more sensors. Underwater targets can 
be detected and identified, walking paths can be automatically and even calculated and 
recorded, positioning or regular clean-up can be carried out automatically or manually, water 
environment quality can be automatically detected, a variety of state and environmental data 
can be transmitted to the cloud through joint technology, operators can be closely controlled 
and remotely monitored via the Internet. 
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