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Application and Analysis of Artificial Intelligence in Prevention and
Control of COVID-19 Epidemic

Abstract: At the beginning of 2020, COVID-19 swept the world. Artificial intelligence technology plays an
important role in the anti—epidemic process. First, the application of artificial intelligence in epidemic prevention and
control is introduced, covering six directions: epidemic monitoring and analysis, personnel and production control,
logistics support, drug research and development, medical treatment and return to work. Then, the development and
application of anti—epidemic products such as intelligent service robot and big data analysis system using artificial
intelligence technology are deeply analyzed. Finally, six suggestions are put forward, including increasing policy support
and guidance, speeding up the construction of new artificial intelligence infrastructure, strengthening the public relations
of the core technology of artificial intelligence, actively cultivating new forms and modes of artificial intelligence industry,
stepping up the construction of artificial intelligence basic data platform and accelerating the construction of artificial
intelligence standardization system. The positive role of artificial intelligence technology in the prevention and control of
COVID-19 is studied from all aspects and stages, which has a certain degree of reference value in the world anti—epidemic.

Key words: Artificial Intelligence; COVID-19; Epidemic Prevention and Control; Intelligent Service Robot; Big

Data Analysis; Intelligent Identification
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A Review on Key Technologies of UAYV for Epidemic
Prevention and Control

ZHAO Wei', WANG Zhengping', ZHANG Xiaohui’, XIANG Qian', HE Yuntao'
(1. School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China;

2. School of Mechatronical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: In the prevention and control of new coronavirus (COVID-19) in China, UAV and its related technology
have played an active anti—epidemic role, showing great application potential. This article reviews the key technologies of
UAVs for epidemic prevention, mainly involving the computer vision technology, the visual-based navigation technology,
the electric long—endurance technology and some other anti—epidemic load related technologies such as airborne small-
sized technology. These technologies directly determine the scene understanding, the autonomous navigation, and the
sustainability of UAVs, as well as the monitoring effect of the epidemic. Based on the summary of the development status of
the involved technologies, this paper analyzes the corresponding technical features, gives the future development trends,
and indicates the direction of technological breakthrough for the extensive application of UAVs in missions such as
epidemic prevention and emergency disaster rescue.

Key words: UAV for Epidemic Prevention; Computer Vision; Visual-based Navigation; Hybrid Electric Long—en-

durance; Infrared Thermometry
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Fig. 3 A road map of object detection based on deep learning
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Table 1 ~ Comparison of different object detection algorithms

FURR SN 77 32 mAP F5 DI 8] /ms
SSD321 454 61
DSSD321 46.1 85
R-FCN 519 85
SSD513 50.4 125
DSSD513 533 156
FPN FRCN 59.1 172
YOLOv3-320 51.5 22
YOLOv3-416 553 29
YOLOv3-608 57.9 51
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Table 2 Typical hybrid electric fixed-wing UAVs
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Table 4  Comparison of horn performance
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Fig. 9 Non—contact temperature measurement with UAV
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Table 5 Comparison of infrared thermal imager performance

i AU MM/ JEEC KEREC
[T AR 1R236 2~10 ~10~50 +0.3
FrEOLE TMT-9000 0.5~3 30~42 +0.2
BRI EL-TPC-A 3 30~45 +0.3
WASEH 1TS300/600 5~10 0~60 +0.5

FOTRIC 692PRO 5~10 20~60 +0.5
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The Analysis of Current Development and Key Technology of
Automated Guided Vehicle

LIU Shaochun
(Beijing Specialized Machinery Institute, Beijing 100143, China)

Abstract: Automatic Guided Vehicle (AGV) is an automatic system that integrates mechanical engineering, electric
engineering and information technology. This article aims to analyse the current status of AGV technologies and several
critical technologies. Meanwhile, the future technical potentials and trends are prospected in this article. Firstly, the
article introduces development history of AGV and analyzes the important role that AGV plays during COVID-19 period in
2020. Secondly, popular national and abroad AGV suppliers and their main AGV technologies are compared. In addition,
the 3rd section analyzes critical AGV technical components, including AGV technologies of driving, navigation, trajectory
and dispatch. In the end, this paper forecasts future development trends and directions of AGV. As the policy of “Made in
China 2025” is being implemented, AGV technologies are developed more mature. AGV system has a very promising and
potential market. More and more application scenarios in the automation field of logistics and production have been
recognized. The application of AGV in different industries will increase production efficiency. Together with other related
technologies, it will brings industrial revolution.

Key words: Automated Guided Vehicle; Wheel Drive; Navigation and Location; Trajectory Planning; Dispatch-

ing System
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A Survey on Application of Artificial Intelligence for
Intelligent Healthcare

ZHU Xiaoling

(National Engineering Laboratory for Risk Perception and Prevention ,

China Academy of Electronics and Information Technology, Beijing 100041, China)

Abstract: The application of Artificial Intelligence (AI) technology in the healthcare field has a long history of
research and development. There are some disadvantages in the healthcare field for a long time, which lead to in—depth
exploration from many Al research teams. When combating Covid—19, Al technology has played an important role. It also
makes us realize the indispensable role of Al technology in intelligent healthcare. This paper reviews the recent application
achievements of Al technology in the field of intelligent healthcare, and looks forward to the future development trend.
First of all, combining with its efficiency in the process of combating Covid—19, this paper summarizes the influence of Al
technology on the healthcare field from the perspectives of doctors, patients and healthcare information systems, especially
the application of Al based on the deep learning model. Then, this paper summarizes the development trend of the deep
integration of healthcare field and Al technology, from the perspectives of new—drug development, diagnosis and
prediction, healthcare robot, knowledge reasoning. Finally, the problems faced by Al in healthcare field about algorithm
over—fitting, obvious inequality, poor interpretability, privacy protection, lack of reliable verification, are discussed.
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Survey of Indoor Localization

SUN Dayang, ZHANG Rongwei, LI Zan
(College of Communication Engineering, Jilin University, Changchun, 130012)

Abstract: Due to the demands for consumer and enterprise applications in indoor environments, indoor location—
based service has played an increasing critical role on the basic service of information system. Many solutions have been
proposed in the area of indoor positioning technology as the core of location based services. This article surveys the indoor
positioning systems from three aspects, i.e., measurement technology, localization algorithm, and fusion positioning
technology. This paper summarize the principle of the positioning technology from distance, fingerprinting, SLAM
technology, inertial navigation and so on. Moreover, this paper make a comparative analysis of various positioning
technologies from the perspective of the characteristics and needs of positioning technology. This paper discusses the
problems of location—based services in indoor positioning, such as recognition and discrimination ability, positioning
capacity, and rapid deployment capability. Finally, this paper discuss the challenges faced by the applications of indoor
positioning technology.

Positioning Algorithm; Measurement Technique;

Key words: Indoor Localization; Location—based Services;

Identification and Positioning; Detection and Positioning
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Research on Attitude Solution of Vector Propulsion Underwater Vehicle
Based on Extended Kalman Filter
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Abstract: Vector propulsion underwater robots are often affected by a series of factors such as random disturbances
of water flow and waves when performing tasks such as detection and exploration under complex sea conditions. At the
same time, the data measured by its inertial measurement unit is relatively noisy, and the stability and accuracy are poor.
In order to solve the above problems and perform more accurate attitude solution, in this paper, the Complementary filter
and Extended Kalman filter are used to fuse the data of sensors such as gyroscope, magnetometer and accelerometer. In
view of the inadequacy of the calculation amount, real-time performance and convergence of the current attitude solution
algorithm, when establishing the state vector, this paper considers the influence of the quaternion itself and the angle
measurement deviation on the quaternion state update. A new method for attitude calculation of vector propulsion
underwater robot is proposed. And this paper shows its design ideas and implementation steps. Combined with the test
platform, this paper also verify the feasibility of the attitude solution method. The comprehensive comparison with the

complementary filtering attitude solution method in four error performance indicators fully verifies that the Extended

Wk H 1 :2020-03-11; &1 H 111:2020-04-26
FLAI0H L B P A E S RIS 0 H R (2018ZDXM-GY-111) , 25 £ TRABFATa L 42 371 H (61404160503, 61402070304 ) , % A AR
2 B4 EERIH (61890961, s i A FEAEH Il 55 2% (xjjef2018005 )
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Kalman filter-based attitude solution method proposed in this paper has high accuracy and good real-time output, which is

suitable for dynamic performance high—level underwater robot attitude information solution. The device has broad

application prospects for high—precision attitude control under complex sea conditions.

Key words: Underwater Robot; Attitude Solution; Complementary Filter; Extended Kalman Filter; Quaternion
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Nonlinear Attitude Control for Hypersonic Vehicles Based on
Trajectory Linearization

SHAO Xingling"?, LIU Jun"?, LI Dongguang’
(1. School of Instrument and Electronics, North University of China, Taiyuan 030051, China;
2. Key Laboratory of Instrumentation Science & Dynamic Measurement, Ministry of Education, North University of China,

Taiyuan 030051, China; 3. College of Mechatronics Engineering, North University of China, Taiyuan 030051, China)

Abstract: Aiming at the attitude control problem of hypersonic vehicles with strong nonlinearity, strong coupling and
strong uncertainties, a nonlinear attitude control for hypersonic vehicles using trajectory linearization (TL) with nonlinear
feedforward compensation and closed-loop feedback method is proposed. Firstly, for the convenience of controller design,
a control oriented attitude motion/dynamics model of hypersonic vehicles and problem formulation are given. Secondly, the
performance advantages of trajectory linearization outperforming the small perturbation linearization and switching time—
varying gain based control schemes are illustrated. Based on the idea of TL and time—scale separation principle, the virtual
control law and actual control moment are designed in the attitude and angular rate loop respectively, and the nonlinear
attitude tracking control is realized for the whole reentry process with limited interference. Finally, the simulation results
verify that the proposed method can ensure the attitude of hypersonic vehicles follow the predesigned reference rapidly and
stably during reentry.

Key words: Nonlinear Control; Hypersonic Vehicle; Trajectory Linearization; Attitude Control; Strong Uncer-

tainties
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Fig. 1 Attitude control structure diagram based on trajectory linearization
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A Survey on the Development Trend of Quantum Computing

JIANG Yinan

(National Engineering Laboratory for Risk Perception and Prevention ,

China Academy of Electronics and Information Technology, Beijing 100041, China)

Abstract: Quantum computing is considered to be able to solve the complex problems that the current traditional
computer system cannot handle. This paper reviews the recent research and achievements of quantum computing, and the
future development tendency is then prospected. First of all, this paper summarizes the latest achievements of quantum
computing around Google’s quantum superiority in 2019. Then, the application and effect of deep learning technology in
quantum computing field is introduced. Finally, this paper mainly discusses the development trend of quantum computing
from the perspective of commercialization and its relationship with artificial intelligence (Al). Although a large number of
milepost research results have emerged in the field of quantum computing recently, the research and application of
quantum computing is still in the primary stage, due to the extreme complexity of high—precision qubit manipulation
technology and other related technologies. In addition to improving the performance of quantum computing hardware system
persistently, quantum error correction, anti-noise quantum computing, quantum simulation, etc., will become important
research focuses in the next research stage of quantum computing.
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