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1CUS

2020 3rd |IEEE International Conference on Unmanned Systems {ICUS) will be
held from Jul.31 to Aug.02, 2020 in Harbin, China. The conference offers a unique
and interesting platform for scientists, engineers and practitioners throughout the
world to present and share their most recent research and innovative ideas in the
areas of unmanned systems, robotics, automation and intelligent systems. The
aim of the ICUS is to stimulate researchers active in the areas pertinent to
intelligent unmanned systems.|ICUS will feature plenary lectures, contributed and
invited sessions, panel discussions, pre-conference workshaops, oral presentation
sessions and interactive sessions. The accepted papers of ICUS will be included
in the |EEE Xplore library and indexed by the El Compendex.
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] Topics

1. Unmanned Aerial Vehicles

2. Unmanned Ground Vehicles

3. Unmanned Underwater Vehicles

4, Intelligent Space Unmanned Systems

&. Robotic Systems

6. Unmanned Systems Command and Control

7. Sensing, Navigation and Control

8. Inertial Sensors and Technologies for Unmanned Systems

9. Machine Vision, Semantic Recognition and Other Machine Cognition Technologies

10. Cooperative Control of Unmanned Systems

11. Space-Air-Ground Integrated Networks

12. 5G Communication and Other Data Transmission & Processing Technologies

13. Unmanned Systems Dynamics

14. Unmanned Systems Modeling and Simulation

15. Artificial Intelligence and Intelligent Systems

16. Bionic Technology

17. Effectiveness Validation and Evaluation of Guidance and Cantrol Systems of
Unmanned Vehicles

18. MEMS Technology

19. New Concept Unmanned Systems

20. Other Related Technologies for Unmanned Systems

i
[ Important Dates

Deadline for manuscript paper submission:  Apr.01, 2020
Notification of acceptance: May.30, 2020
Submission of camera-ready: Jun.15, 2020
Deadline for early bird registration: Jun.25, 2020

Conference: Jul.31 - Aug.02, 2020
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]Suhmissinns & Publication

* Please prepare your paper in English using the IEEE Template. LaTeX style and
Microsoft Word style.

#* Please submit the first draft of your paper in PDF format through the website. A
maximum of 6 pages per first draft are permitted. Detailed instructions for paper
submission are available on the website.

* Papers should describe original and unpublished work on the above or the
related topics. All manuscripts will be reviewed by three members of the
international program committee.

> The 3rd IEEE International Eonference
202 lﬁ on Unmanned Systems
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Overview of Multi-robot Collaborative Navigation Technology

ZHANG Chen'?, ZHOU Lelai'*, LI Yibin'?
(1. School of Control Science and Engineering, Shandong University, Jinan 250061, China;

2. Engineering Research Center of Intelligent Unmanned System, Ministry of Education, Jinan 250061, China)

Abstract: The research in the field of multi-robot collaborative navigation is reviewed and the future development
trend is prospected. Aiming at the three key problems involved in the navigation process of multi-robot system:
collaborative localization, path planning and task assignment, this paper firstly analyzes the characteristics and challenges
of multi-robot system. Then, the collaborative algorithm and technology of multi-robot localization, multi—robot path
planning, conflict avoidance method and parallel multi-task assignment method are summarized. Finally, the research
direction of multi-robot cooperative navigation is suggested. The review shows that although the technology of the multi-
robot collaborative navigation has plenty of achievement, the basic reach about the communication, system frame and
coordination strategy is still needed to be developed. In addition, it is necessary to expand the scale of multi—robot
cooperative team and integrate the human factor into the cooperative control method.

Key words: Multi—robot; Collaborative Positioning; Path Planning; Conflict Mediation; Task Assignment; Col-

laborative Navigation
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Table 1 = The absolute positioning technology
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Fig. 2 Co-localization process with gradient descent method
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Analysis on the Developing Trend of New Concept Technology of
Cooperative Detection Using Multi-UAV

LIU Weiheng, LUO Yang, YU Junjie, WANG Ping
(302 Institute of the Third Research Institute, China Aerospace Science and Industry Corporation, Beijing 100074, China)

Abstract: With the innovation of submarine power and the application of new materials, traditional methods of
detecting submarines will face new challenges, so multi—-UAV cooperative detection is a new research direction. It has the
characteristics of high flexibility, strong autonomy and high detection accuracy. This paper summarizes and expounds the
domestic and foreign detecting submarine technology and related platform, proposes that the vehicle, equipment and
strategy are three important parts of the cooperative detection using multi—-UAV. This paper also refines the key
technologies, such as path planning and multi—-UAV cooperation, of the cooperative detecting submarine in the future
combined with the multi—-UAV cooperative technology. Considering the advantages and disadvantages of traditional and
new methods, a new concept of multi—-UAV cooperative detection technology is introduced. In addition, the future
exploration methods based on magnetometer sensors and UAV formation technology are prospected.

Key words: Multi—-UAV; Cooperative Detection; Formation Transformation; Formation Meristem; UAV Forma-

tion; Path Planning
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Back-stepping based Anti—disturbance 3—dimensional Flight Control for
Low=altitude Airdrop

SU Zikang', CHENG Zunkun', WANG Honglun’

(1. College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China;

2. School of Automation Science and Electrical Engineering, Beihang University, Beijing 100191, China)

Abstract: This paper proposed a back—stepping based anti—disturbance 3—dimensional flight control for low—altitude
airdrop under the complex disturbances, including the airflow disturbance, ground effect, and the airdrop abrupt
perturbation. Firstly, the transport aircraft’ s airdrop dynamics, which considered the effect of the movement and abrupt
drop of the heavy cargo, the ground effect, and the airflow disturbances, are modeled in the affine nonlinear form. The 2—
dimensional airdrop flight controller is divided into several cascade subsystems by the back—stepping. Secondly, the items
in each sub—dynamics which are independent of the inputs are viewed as part of the ‘lumped disturbances’ , and then are
individually reconstituted and compensated by the special designed finite time convergent nonlinear disturbance observers.
Finally, a back—stepping based anti-disturbance flight controller is proposed for the low=altitude airdrop under the
complex disturbance. The simulation results show the satisfied control accuracy and anti—disturbances ability of the
proposed back—stepping based anti-disturbance 3—dimensional flight control method.
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Finite Time Attitude Consensus Formation Control for
Multiple Spacecrafts

LIU Guoging, ZHAO Lin
(School of Automation, Qingdao University, Qingdao 266071, China)

Abstract: In this paper, the finite time attitude consensus tracking problem of multi-spacecraft formation is studied
by using finite time command filter and adaptive control technology, and how to solve the influence of system inertia
uncertainty and interference is considered. The use of finite time command filter avoids the derivation of virtual control
signals. The established error compensation mechanism can compensate the filter error caused by the application filter and
ensure higher control accuracy. Neural networks combined with adaptive techniques are used to estimate uncertain
nonlinear dynamics formed by unknown inertial matrices. Finally, it is proved by Lyapunov function that the controller
based on backstepping design can ensure the attitude consistency of multiple vehicles, and the tracking error can converge
to any desired neighborhood in a finite time, and the effectiveness of the control strategy is proved by simulation.

Key words: Formation of Spacecraft; Attitude Consensus Tracking; Finite Time Control; Backstepping Control;
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Unmanned Aerial Vehicle Transverse Lateral Since Immunity Flight
Control Law Design

ZHAO Dabhai
(China academy of launch vehicle technology, Beijing 100076, China)

Abstract: For unmanned aerial vehicle (UAV) in autonomous flight task in the process of the bank, its horizontal
lateral movement has strong coupling, and affected by all sorts of unknown disturbance source interference. In order to
improve the lateral control performance of UAV, a design method of the active disturbance rejection flight control law of
the lateral side is presented. First of all, analyzes the characteristics of horizontal lateral coupling in the process of turning
flight. Secondly, using the immunity control technology design of horizontal lateral decoupling control law, and based on
the genetic algorithm for the optimization of control parameters. Lastly, according to the system disturbance and parameter
perturbation and the gust disturbance, adequate analysis of the simulation. The simulation results show that the active
disturbance rejection control (ADRC) than traditional PID control has better dynamic characteristics, tracking
performance and robustness.

Key words: Unmanned Aerial Vehicle (UAV); Bank to Turn (BTT); Transverse Lateral Decoupling Control ;
Active Disturbance Rejection Control (ADRC); Genetic Algorithm; PID Control
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Model-free Adaptive Speed Control Method of Natural Energy—driven
Unmanned Surface Vehicle

JIANG Quanquan, LI Ke, LIAO Yulei, JIA Qi, LI Ye, MIAO Yugang

(Harbin Engineering University, Science and Technology on Underwater Vehicle Laboratory , Harbin 150001, China)

Abstract: Aiming at the problems of incompletely controllable, model perturbation, and variable frequency
oscillation in the speed control subsystem of natural-energy—driven unmanned surface vehicle (NSV) under the influence
of wave forces, compact format dynamic liner model free adaptive control (CFDL-MFAC) of NSV speed control algorithm
were discussed by using Wave Rider NSV as the research object. Meanwhile, considering the NSV speed data under wave
interference, it has the characteristics of high noise and high frequency oscillation, which leads to the poor stability of the
speed control system. The TD filter is introduced to filter the speed data of NSV to enhance the stability of the speed
response, thereby improving the robustness of the speed control. Simulation comparison experiments have been carried out.
The experiments show that compared with PID control algorithms, the CFDL-MFAC algorithm with the TD filter has better
control performance.

Key words: Natural-energy—driven Unmanned Surface Vehicle; Wave Drive; Speed Control; Model—free Adap-
tive Control; TD Filter
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Label Defect Inspection Method for Cylindrical Packaging Labels
based on Machine Vision

LIANG Qiaokang'**, XIE Bingbing**, GUO Dongni'*’, SUN Wei'**, WANG Yaonan'?*”’

(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
2. Hunan Key Laboratory of Intelligent Robot Technology in Electronic Manufacturing, Changsha 410082, Chinaj;
3. National Engineering Laboratory for Robot Vision Perception and Control Technologies , Changsha 410082, China)

Abstract: In the beverage and food industry, the packaging label of a beverage contains all kinds of information
about the beverage, and its quality is related to whether the beverage is qualified. A defect inspection system based on
machine vision was presented in this paper, which is designed for labels on cylindrical beverage bottles. This system can
capture image information of cylindrical labels from multiple azimuths. Firstly, an adverse cylindrical projection algorithm
is proposed to rectify the distortion of cylindrical beverage labels. Secondly, the adjacent label images are registered after
the cylindrical back—projection, and the non-linear weights are used to build panorama for label inspection. Finally, the
color space of the label panorama is extracted, and the double threshold and morphological processing are used to judge
whether the beverage label is qualified. The experiment results show that this method can achieve the defect inspection for
cylindrical beverage packaging labels, and it is expected to be applied to beverage filling production lines.

Key words: Machine Vision; Cylinder Label; Defect Inspection; Adverse Cylinder Projection; Color Space;
Morphology Process
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A Way—-point based Piecewise Predictor—corrector
Re—entry Guidance Algorithm

ZHANG Jili', SHE Zhiyong’, FAN Yazhuo®, LIU Kai', AN Shuaibin'
(1. School of Aeronautics and Astronautics, Dalian University of Technology, Dalian 116024, China;

2. Beijing Institute of Aerospace Technology, Beijing 100074, China)

Abstract: This paper focus on a way—point based piecewise numerical predictor—corrector guidance based on ASV’s
re—entry problems. First of all, the dynamical model of ASV is established in the launch coordinate system and the
trajectory constraints are analyzed and transformed for the re—entry phase. Then, the logic of numerical predictor—corrector
guidance algorithm is proposed. Simultaneously, three strategies are applied in order to avoid the numerical divergency
problem at the end of re—entry phase. Firstly, an adaptive factor is introduced to adjust the iteration step length. Secondly,
the error limit for the iteration is set to be speed—dependent. Thirdly, piecewise solution is proposed to ease the random
dynamic impacts. Finally, numerical simulations have been carried out to test the validity of the re—entry guidance
algorithm. The results demonstrate that the re—entry guidance works well and the precision can be further improved once
the piecewise strategy is introduced.
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Table 1~ The initial conditions of the re—entry point

x/km y/km gkm  V/(km-s™) V/(km-s™) V/(km-s")
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A Survey on Edge Computing in 2019

LI Li
(School of computer science, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Edge computing places data processing tasks on the devices which near the edge of the network, close to
the data source. This computing methodology can realize real-time data processing very quickly, with characteristics of low
latency, privacy security and flexibility, which is considered as the last kilo—meter of artificial intelligence (AI). In recent
years, the rapid development of edge computing is constantly promoting the development of edge Al internet of things
(ToT). This paper reviews the related research and achievements of edge computing in 2019, and looks forward to the
future development trend. First of all, this paper analyzes the recent development of Al software and hardware for edge
computing in 2019, wherein technology giants have promoted strategic deployment which causes the market”’ s booming.
Secondly, this paper summarizes the latest achievements in reducing power—consumption in 2019, and shows that
reducing power—consumption is the key point for the implementation of edge computing technology. Thirdly, the latest
development trend of edge computing is overviewed from two directions of embedded power—consumption power Al chip
and heterogeneous computing architecture. Finally, the problems faced by edge computing about power—consumption, Al
chip, security privacy and 5G, are discussed.
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Chip; Security Privacy; Heterogeneous Computing Architecture
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Initial Analysis on the Russian National Development for Strategy of
Artificial Intelligence until 2030

WU Kunlin, GE Yuetao
(Beijing HIWING Scientific and Technological Information Institute , Beijing 100074, China)

Abstract: On October 10, 2019, Russian President Putin signed a presidential decree approving the National
Artificial Intelligence Development Strategy by 2030, which clarified the basic principles, priority directions, goals,
main tasks and mechanism measures of Russian artificial intelligence development in the next ten years. Introduced the
background of strategy release, explained the basic content of the strategy, Introduced the main tasks of the strategy,
including advancing scientific research and development of Al technology, improve the availability and quality of
information and computing resources, increase the availability of electronics, improve the talent training system in the
field of AlI, create a standardized development and application environment. Finally, the significance and impact of
strategy are analyzed and discussed, It is believed that the strategy will maintain Russian technological independence and
competitive advantage, and the competition between the United States and Russia in the field of artificial intelligence will
also intensify. At the same time, Russia will also promote the development of the digital economy by strengthening the
research and development of Al technology. Promote the two—way transformation of Al technology between civilians and
military, and strengthen the strong support of Al technology in the military field.

Key words: Russia; Artificial Intelligence; Distributed Cluster; Neuromorphic Computing System; Talent Train-

ing System; Digital Economy
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