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Introduction:

In the context of the rapid development of industrialization, intelligent handling
machinery has become a piece of common equipment in the production of various
industries. Its appearance and application have played an important role in saving
costs and improving product quality in various industries and can be hailed as a
revolution in industrial production. With the spread of the global pneumonia

epidemic, especially during the peak period of the epidemic, the work of the



frontline personnel was busy and chaotic, and some, unfortunately, died of the
epidemic. In this environment, we designed an indoor three-dimensional positioning
system to solve the previous dilemma that UAVs could not be carried indoors so that
UAVs can also be used for disease prevention and control. The positioning system
assists the drone to work for people during the epidemic, reducing the risk of cross-

infection of people. Save labor costs and improve work efficiency.

Methods:

This system can be divided into two parts, namely the sending and receiving system,
and the information data processing system. The transmitter and receiver are
designed to send and receive ultrasounds in a ring shape. The information data
processing system calculates and locates the detected data.

In the plane coordinates, the coordinates of the four points A, B, C, and D are known,
and the coordinates of the moving point P are unknown, but the distance to the
three points ABC is known, and four circles are drawn at each of these four distances.
The intersection of these four circles is the coordinate of point P. In practical
applications, the four A, B, C, and D are fixed on the coordinates and the ultrasonic
receiving circuit is installed, while the P point transmits ultrasounds to the
surroundings, and the ultrasounds starts from the P point to the fixed points A, B, C,
and D. Each is different. The farther the distance, the longer the receiving time.
According to the sound wave propagation at room temperature is about 340 m/s, the
sound wave propagation time and speed can be multiplied to obtain each distance.
Relying on the principle that the four circles meet at one point, the seat of the
moving point P can be obtained and use the atmospheric pressure detection device
to detect the altitude of the drone, and the three-dimensional position of the drone

can be obtained through the information data processing system calculations.
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Discussion:

Selection of detection scheme, scheme one: uses radio waves to measure the
straight-line distance from the drone to the receiver. Option 2: Use ultrasonic to
measure the straight-line distance from the drone to the receiver. Solution 3: Use
ultrasonic to measure the straight-line distance from the drone to the receiver. In the
end, we chose the second option, because the other solutions mentioned above will
have difficulty in detection due to their speed indoors, and the ultrasonic velocity is
340 m/s, which is much lower than the wave velocity of the other solutions. When
measuring indoors, the error will also be individually low due to its low speed, so we
chose option 2.

Altitude measurement program selection, program one: use atmospheric pressure
detector to measure. Option 2: Use ultrasounds to measure. In the end, we chose to
use an atmospheric pressure detector to eliminate errors caused by people passing
by on the surface of the measured surface using ultrasounds, and because of the

stability of atmospheric pressure measurement, so we chose option 1.

Conclusion: In view of the "person-to-person transmission" characteristics of the



novel coronavirus infection chain, the ideal way to contain this epidemic is to start by

avoiding human contact. The design will use three-dimensional positioning to assist

the UAV's work and make the UAV not restricted by terrain indoors, thereby reducing

the chance of contact with people. And the use of this system can further use the

indoor space to reduce the waste of space caused using ground-borne robots.
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