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Abstract 

Since the outbreak of the new crown epidemic, the disinfection of crowded places has 
become an important measure in the epidemic prevention chain, and the use of 
disinfection robots can reduce a large number of repetitive labor of medical staff and 
reduce the risk of infection of medical staff. This paper proposes a design and method of 
disinfection robot, briefly introduces the functional design, working principle and basic 
structure of disinfection robot, and finally summarizes the application of disinfection 
robot. 
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1. Introduction 

In today's world, science and technology are developing rapidly, and robots have begun to 
replace people's labor in some fields since the last century. In the context of the current 
normalization of the global epidemic, due to the rapid spread of the virus and the high 
pathogenic rate, therefore, in the process of epidemic prevention and control, the work of 
isolation and protection is particularly important, and for a time, the mobile disinfection robot 
has attracted everyone's attention. Mobile disinfection robots can achieve contactless 
distribution, replacing manual disinfection, measurement, cleaning and other work in high-
infection areas, reducing the risk of human infection. However, the current disinfection 
methods of various types of disinfection robots In order to pursue efficiency, the disinfectant 
damage to the human body and the corrosiveness of hardware equipment and other factors are 
not taken into account, and a high concentration and large-scale spraying method is used in the 
place during disinfection, which undoubtedly causes damage to the personnel or facilities in the 
building.  

2. Disinfection robot function design 

Depending on the environment used by the disinfection robot, the function of the disinfection 
robot also varies. At present, there are many kinds of disinfection robot products on the market, 
product functions are different, in order to adapt to a variety of different environments, and 
reduce the damage to personnel and facilities, the intelligent disinfection robot designed in this 
article has the following functions: 

Autonomous navigation function: Lidar or ultrasonic radar is used to cooperate with navigation 
and positioning algorithms to realize the autonomous navigation and positioning function of 
robots. 

Autonomous obstacle avoidance technology: Detect obstacles on the planning path through 
lidar, ultrasonic sensors or collision sensors, and update the path in real time according to a 
certain obstacle avoidance algorithm to achieve the function of independently avoiding 
obstacles. 
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Speech recognition function: Through speech recognition technology, robots can understand 
and execute the instructions of the user. 

Internet of Things communication function: through the intelligent IOT equipment and work 
area to form an Internet of Things system, to achieve autonomous through the gate, take the 
elevator and other functions.  

UV disinfection function: In public places, there are inevitably some corners and dead corners, 
which are not easy to deal with by other disinfection methods, using UV equipment, using 
physical methods to disinfect germs in the area. UV can destroy the DNA or RNA molecular 
structure of microorganisms, so that bacteria or viruses die or cannot reproduce, thus achieving 
the purpose of disinfection.  

Hydrogen peroxide disinfection function: using atomization equipment, the hydrogen peroxide 
solution is atomized and sprayed into the air to increase the dispersal range of hydrogen 
peroxide and complete the sanitize of pathogenic microorganisms suspended in the air. 
Hydrogen peroxide reacts chemically with microorganisms, causing the physiological structure 
of microorganisms to be destroyed and thus unable to survive. 

Alcohol disinfection function: the door handle is a public facility that indoor personnel contact 
with a high frequency, the probability of cross-infection is high, and the general disinfection 
robot will be equipped with an alcohol nozzle at the end of the mechanical arm, and the 
disinfection of the door handle is completed through the alcohol nozzle.  

3. How disinfection robots work 

When the disinfection robot is working, the operator establishes a disinfection task on the 
control terminal, selects the disinfection destination and disinfection time. In terms of 
automatic track navigation, through the combination of sensors and cameras, the interactive 
use of fixed focus cameras and zoom cameras, as well as infrared sensors and ultrasonic sensors, 
it is possible to locate the target space area more accurately and scientifically and reasonably 
plan to disinfect the robot Route, through efficient identification algorithms can make the object 
recognition more accurate, in a specific environment can also use the artificial collection of data 
information around the place to achieve manual modeling, so that it can be adapted to different 
complex disinfection occasions.  

After determining the destination, the disinfection robot moves to the disinfection destination 
through autonomous navigation, opens the ultraviolet lamp after confirming that the 
disinfection destination is not human, and the doors and windows are closed, and starts the 
hydrogen peroxide atomization generator. A variety of wavelengths of UV lamps can disinfect 
and sterilize a wide range of environments, and for dead corners in the building that are not 
easy to clean, the drive motor on the base of the robot arm can be used Driving the robot arm 
telescopic rod to rotate to change the direction of disinfection, in various environments can be 
based on the real-time information obtained by the sensor to change the robot disinfection 
method, so as to truly achieve good versatility. Hydrogen peroxide mist spread into the air will 
accelerate decomposition, produce a large number of free hydroxyl groups, and kill bacterial 
spores, mycobacteria, fungi, etc. on the surface of environmental objects under normal 
temperature conditions to achieve the purpose of rapid disinfection.  

4. Disinfection robot basic structure 

Intelligent disinfection robots mainly include sensor modules, navigation modules, motion 
execution units, cameras, wireless modules and disinfection spraying devices to achieve the 
above functions.  
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At the upper end of the disinfection robot body, a number of U-V tubes of different wavelengths 
are installed, which can disinfect and sterilize a wide range of areas by ultraviolet light. On the 
surface of the robot body is installed visual recognition structure, which mainly has two 
cameras and an ultrasonic rangefinder, one of the two cameras is a visual recognition camera 
to monitor obstacles in front of the robot, and the other is a ranging camera and has infrared 
perception and fill light, ensuring that in the case of dim light, the camera can still capture clear 
objects. In order to facilitate the sterilization and disinfection of other facilities in the building 
such as door handles, a robotic arm is connected to the disinfection robot, which is composed 
of a drive motor and a telescopic rod, and an alcohol sprinkler at the top of the robotic arm, 
which disinfects the designated position by spraying alcohol. In order to reduce weight and cost, 
the outer bottom is provided with a tempered plastic base, and in order to make the robot 
flexible to move the interior through the rotating shaft, there is a two-wheel structure, and the 
two-wheel structure is connected to the robot fuselage through the hydraulic transmission rod 
of the rotating shaft, reducing the vibration of the fuselage body and making the equipment run 
more smoothly.  

5. Conclusion 

Hospitals, shopping malls, schools, enterprises and institutions are crowded places. Due to the 
characteristics of large flow of people and complex personnel, it is easy to lead to the spread of 
infectious diseases, seriously threaten the safety of people in public places, and cause major 
economic losses to patients and society. Especially during the COVID-19 outbreak, regular 
disinfection of public places in high-risk areas is a very important task. The traditional way of 
manual disinfection is easy to appear incomplete disinfection, causing secondary pollution, 
personnel prone to infection, etc., the robot according to the program design, all locations in the 
place have been perfectly disinfected, which is a good way to avoid the drawbacks of manual 
disinfection, there is a great prospect for application.  
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