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(2) Fault-Tolerant Control for USVs Based on Sliding-Mode Observer.
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Shanghai Jiao Tong University
Shanghai
China
Att. Mr. .
April 3,2020
RG

Re: Invitation letter for visiting PhD student®~ _ —=

I, hereby, confirm that the Department of Electrical Engineering at the Technical University of
Denmark would like to host Mr. . % — . (date of birth 21/02/1994) from the Control and
Engineering Group at Shanghai Jiao Tong University for the period October 2020 - September
2021 (12 months) as visiting PhD student.

During the stay, Mr. - = - _. ~ will perform research on topics related to collision avoidance and
advanced control of unmanned surface vehicles under my supervision, and, possibly, in
collaboration with other PhD students and senior research staff at the hosting institution. The
detailed content of the research scope has been presented in the research plan, which the parties
have agreed upon. The research collaboration will be carried out by using English as the only
language for written and oral communication.

This invitation letter is conditional to the written demonstration by Mr.
to cover all costs related to his stay in Denmark.

of available funding

Concerned parties to this agreement are welcome to contact me via email (= -+ -2. 7. ) or
by phone (- )), if additional information was needed.
Sinc

Head of Eentre for Collaborative Autonomous Systems
Associate Professor

Technical University of Denmark Elektrovej Tel +454525 3549 rg @elektro.dtu.dk
Department of Electrical Building 326 Dir +455058 07 03 www.elektro.dtu.dk
Engineering

2800 Kgs. Lyngby
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Research Plan for Joint Educational PhD Program,
Shanghai Jiao Tong University

4 /Name #:/Surname: 44 /First name:
4 Hi/Date of birth
/S ex Male il 1994/02/21
(yy/mm/dd)
School of Electronic
5% Z/School/ - - Control Theory and
R & Information and Fré 4k /Major : .ry
Department : ! : Engineering
Electrical Engineering
S0/ A/
el : Pick Liea. g{*@% Denmark
Domestic supervisor = Hosting country
ISPy NE ] Technical University B 24Pt & /Hosting Department of Electrical
Hosting university of Denmark faculty or department Engineering
= Fault diagnosis, nonlinear
B b i/ ‘ Tt 9 it/ ;
: . Prof. . and adaptive control,
Hosting supervisor Research area ;
unmanned marine systems
2231 3FR / Duration of study 12 months (from 2020-10 to 2021-9 )

R4 TR / Research title:

Collision Avoidance and Advance Control of Unmanned Surface Vehicles

BFFLFEHL / Research  background:

Roughly two-thirds of the earth is covered by oceans. However, comparatively not much of the area has
been thoroughly explored. Climate change, environmental abnormalities, personnel requirements, and
national security issues have all led to strong demand from commercial, scientific, and military communities,
for the development of the autonomous marine vehicles, also known as unmanned surface vehicles (USVs)
and autonomous underwater vehicles (AUVs). Autonomous marine vehicles are cost-effective and risk-
eliminating tools for maritime applications, and they could be widely used in military surveillance [1],
environmental monitoring [2, 3], geophysical exploration [4] and disaster management [5]. Despite this, only
semi-autonomous marine vehicles have normally been used rather than fully-autonomous marine vehicles,
owing to the numerous challenges mentioned above. Further development of fully-autonomous marine
vehicles are required in order to minimize both the need for human control and the effects on the effective,
safe and reliable operation caused by human error.

Literature Review:

The fundamental elements of autonomous marine vehicles generally constitute guidance, navigation,
and control subsystems [6]. The guidance system is responsible for generating and updating smooth, feasible,
and optimal trajectory commands to the control system based on the information provided by the navigation
system, assigned missions, vehicle capability, and environmental conditions. Generally, guidance systems
could be classified into path planning and path replanning. The navigation system concentrates on identifying

the vehicle’s current and future states (such as position, orientation, velocity, and acceleration) and its




surrounding environment information including the ocean currents and wind speed obtained from its onboard
sensors. The control system focuses on determining the proper control forces and moments to be generated
in conjunction with instruction provided by the guidance and navigation systems, while at the same time
satisfying the desired control objectives. These subsystems work in interaction with each other, to the point

where imperfections in one subsystem may degrade the performance of the whole system.
(1) Research on the collision avoidance of USVs

Collision avoidance is the major role of path replanning. Obstacles, such as buoys, fishing nets,
submerged rocks, new constructions, and variable water levels may all potentially contribute to the collision
risk. A collision avoidance module could enhance the autonomy of marine vehicles to avoid approaching
objects by conducting autonomous path replanning. In Soltan et al. [7], a set of ordinary differential equations
are defined for collision obstacles which are assumed to be enclosed by elliptical shapes. This technique is
validated using multiple dynamical obstacles in simulation, and stationary obstacles in experiments. Xu et
al. [8] present a path replanning approach based on the level set methods, which is employed to compute the
minimum risky path. Based on the computer vision principle, an optical-flow based approach is designed to
provide local reactive collision avoidance [9]. This research employs a monocular camera, which could
overcome the challenges of water reflections and visual noises in an acceptable range.

To avoid obstacles, an accurate representation of the environment is required in the navigation system.
USVs are normally required to possess the ability to detect obstacles, recognize and track targets, and map
environments in real-time. Passive perception methods adopting visual/infrared sensors are widely employed
in environment perception applications. Wang et al. [9, 10] sampled maximum or minimum gradient value
points along each vertical line in the gradient image, and then used RANSAC to fit the horizon line.
Monocular greyscale images are used in Azzabi et al. [11], the Sobel operator and the Hough transform are
applied to extract the edges, then the horizon is identified and moving objects are detected using optical flow
estimation. Finally, the distance to obstacles is estimated using geometric relationships. With the invention
of novel algorithms and great improvement of computing power, deep learning based algorithms has
achieved remarkable performance in many computer vision tasks, such as visual recognition, video
processing and semantic segmentation. It has already been applied to the USV in navigation, obstacle
avoidance and environment perception [12, 13].

(2)Research on the advance control strategies of USVs

With the considerable development of advanced control theory, state-of-the-art control techniques are
continually being used to enhance the USVs performance in the marine research. However, due to the
presence of uncertainties in model dynamics and parameters, as well as the time-varying environmental
disturbances, the expected motion might be unachievable as the USVs controller is designed using an ideal
model assuming disturbance-free conditions. This adverse effect becomes particularly serious for low inertia
and small size USVs operating in a priori unknown environments [14]. The limitations on amplitude and rate
of states and actuators all need to be considered in controller design to avoid control performance
degradation, and system instability [15]. In the meantime, issues of fault detection and diagnosis (FDD), and
fault-tolerant control (FTC) in USVs have attracted increasing attention in a wide range of research
communities [16]. Some analytical FTC approaches have been proposed for USVs where unexpected faults
causing substantial damage in systems are compensated by using the adaptive technique or function
approximators [17, 18]. Liu et al. [19] investigated the sensor FDD by using a modified fuzzy logic adaptive
federated Kalman filter based multi-sensor data fusion. Park et al. [20] developed a predefined performance

design methodology for fault-tolerant tracking (FTT) of USVs with multiple faults in both nonlinear




dynamics and saturated actuators. This proposed approach can ensure transient performance at the moments
when multiple unknown faults occur, because of control errors constrained by prescribed performance
bounds.

According to the researches above, although current researches have made a great contribution to the
related problems, some limitations do exist. Firstly, most of the research only investigated the avoidance of
static and semi-dynamic obstacles, while the availability of more effective, accurate and reliable
methodologies to avoid both static and dynamic obstacles are still of great interest for further investigation.
One potentially important area of this research is to achieve collision avoidance more effectively and reliably
in real-time, integrating nautical chart data, USV dynamics, and surrounding stationary and dynamical
obstacles. Secondly, conventional feedback control design methodologies for USVs may cause undesirable
performance, and even instability in the presence of sensors, actuators, communications or other components
malfunctions. This is particularly critical for high-speed USVs moving in complicated and hazardous waters
since a minor failure in a system component or unacceptable delay in the reaction may lead to disastrous
consequences for the USVs and their surrounding personnel, vehicles and facilities. Thus, there is a strong
demand for more advanced USV control systems that possess the ability to simultaneously tolerate potential
system faults, and guarantee the reliability and safety of the system with graceful performance degradation.
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EF%}\EEEW%V‘]%‘F / Main content of the research:

During the visit, my research will focus on the collision avoidance and advanced control approaches of
USVs along with the consideration of USVs dynamics, uncertainties, environmental disturbances,
computational issues and control objectives. The main purpose of the research is to acquire the accurate
representation of the environment around the USVs, and develop the collision avoidance methods integrating
nautical chart data, USV dynamics, and surrounding stationary and dynamical obstacles. Another significant
purpose of this research is to study the advanced control of USVs in the presence of environmental
disturbances using model-based control techniques, where an adaptive control law is commonly derived to
estimate and attenuate disturbances. The fault detection and tolerant control of USVs would be further

investigated, which may guarantee the reliability and safety of the control system.

The key contents of the research are list as follows. Firstly, I will continue to study the visual-based
collision avoidance methods based on the experiment data collected by our group in Shanghai Jiao Tong
University, and try to detect and classify the static and semi-dynamic obstacles using deep learning based
algorithms for environmental perception. Then I will investigate the model-based control approaches in the
presence of multiple disturbances, and an adaptive control law would be derived to estimate and reduce the
disturbances. Furthermore, I will do the research on the predefined performance problem for fault-tolerant
control of USVs with multiple unknown faults. Besides, a sufficient control algorithm would be developed
to improve the reliability and safety of the USVs, and the transient and steady-state performance of the

system should be guaranteed from the Lyapunov stability analysis.
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B 5 ARHFHER TAEMEIR / Scientific preparations of the applicant:

I have been doing my research on the control system design of a dual-waterjet propelled vessel, as well
as the modeling and path planning of the vessel. During this period, I have participated in two high-level
research programs, which are “Research on the intelligent vector control strategy of twin-waterjet propulsion
vessels” (Supported by Joint Fund of CSSC) and “Research on real-time evaluation and prediction method
of the performance of twin-waterjet propulsion vessels” (Supported by Open Project of the Key Laboratory
of Science and Technology on Waterjet Propulsion). My main work includes the mathematical modeling of
the twin-waterjet propulsion vessel, as well as the hydrodynamic parameter identification using the SVM
method. I also take part in the design of path planning and thrust allocation of the twin-waterjet propulsion
vessel. Furthermore, a vector controller is designed by decoupling three DOFs of movement in the horizontal
plane based on the force analysis, and the platform and navigation system on the waterjet propelled vessel
are constructed. Recently, the full-scale experiments have been carried out successively, and the results show
that the performance of the designed vector control strategy is significantly improved in tracking accuracy,
stability and disturbance rejection ability.

HE22SI B H¥R / Expected goal of the Research:

In the Technical University of Denmark, I will be a visiting Ph.D. student, and the whole time span is
12 months. During this period, I am going to polish up my academic ability with the guidance of my hosting
supervisor and make full use of the academic resource of the DTU. I will push my research on the collision
avoidance and advance control of USVs and try to publish 1~2 SCI papers under the supervision of
Prof. Roberto Galeazzi. The details of the goal are as follows.

(1) Continue to study the visual-based collision avoidance methods, and classify the static and semi-
dynamic obstacles using deep learning based algorithms to improve the environmental perception ability, the
experiment data would be obtained from our laboratory in Shanghai Jiao Tong University.

(2) Investigate the model-based control approaches in the presence of multiple disturbances e.g.
coupling interactions, environmental disturbances, the influence of hydrodynamic damping, and
measurement noises, and an adaptive control law would be developed to estimate and reduce the
disturbances.

(3) Present the predefined performance problem for fault-tolerant control of USVs with multiple
unknown faults e.g., nonlinear dynamics, saturated actuators, and sensor fault. A sufficient control algorithm
would be developed to improve the reliability and safety of the USVs, and the transient and steady-state
performance of the system should be guaranteed from the Lyapunov stability analysis.

B | Research methods

Apply theoretical analysis, computer simulation methods and practical experiments to analyze and
verify the problem of collision avoidance and advance control.

(1) Theoretical research methods: Target detection method e.g., optical flow method and machine
learning based method. Obstacle avoidance approaches e.g., global obstacle avoidance algorithm and the
local obstacle avoidance algorithm.

(2) Computer simulation methods: Apply computer programming and design efficient algorithms to
solve the obstacle detection problem. The simulation of the advanced control strategies will be carried out
through the MATLAB platform.

(3) Experiment methods: I would collect and analyze the experiment data obtained from our group in
Shanghai Jiao Tong University to explore the possibility of the designed algorithms.




I E)22HE / Research Schedule:

My tentative research arrangement for the whole program is as follows:

(1)2020.10-2020.11: Once coming to DTU, I will make myself familiar with the new environment and
the members in the research group as soon as possible, and then I will follow the instructions and arrangement
from Prof. Roberto Galeazzi to begin my specific research work. We will analyze its advantage and
disadvantages, and then further adjust my studyplan.

(2) 2020.12-2021.01: I will continue to focus on the collision avoidance strategy considering the static
and semi-dynamic obstacles. Environment perception approaches would be attempted, e.g., monocular
vision, stereo vision and infrared vision. Machine learning methods e.g., R-CNN and Fast R-CNN are also
taken into consideration.

(3) 2021.02-2021.06: I plan to do the research on the advanced control of USVs in the presence of
environmental disturbances using model-based control techniques, where an adaptive control law would be
derived to estimate and attenuate disturbances, and a simpler controller could be obtained for practical
implementation. Furthermore, [ will continue to investigate the fault detection and tolerant control of USVs,
which may guarantee the reliability and safety of the system with graceful performance degradation.

(4)2021.07-2021.09: I aim to finish some papers, and submit them to journals. Lastly, I will summarize
my research and form a research report.

B 2B B AL R U K K P A% / Level and advantage of the hosting department on this

project:

Since its founding in 1829, the Technical University of Denmark has grown to become one of Europe’s
leading technical and engineering universities, and the Department of Electrical Engineering has the vision
of building a sustainable and liveable world through electrical engineering solutions. The research results are
being used to develop intelligent ships and ocean structures, autonomous unmanned vehicles and modular
robots for high-precision and safety-critical operations in harsh environments.

BG4 TAEM4 / Work introduction after returning to China

In the foreseeable future, after coming back to Shanghai Jiao Tong University, I will make a detailed
research report to Prof. = _ 7" ~< and share my experience and research findings with other students in my
research group. Furthermore, I will continue my research work based on the vision-based obstacle avoidance
method and the advanced control strategy of USVs to complete my doctoral thesis. In addition, I will also
keep in touch with Prof ~ = _ research group and find cooperation opportunities in future
research.

H W FIH% / Signature of domestic supervisor: E

oy
i PRRY:
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H 4hFJfi%E- / Signature of hosting supervisor:
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Date(yy/mm/dd): 2020/03/24
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Associate Professor - PhD -MScEE

Appointments

05/19 - Head of Centre for Collaborative

Autonomous Systems Technical University of Denmark

08/14 - Associate Professor of Control Theory  Technical University of Denmark
05/11 - 07/14Assistant Professor of Control Theory Technical University of Denmark

Education
2006 - 2009 PhD Automation and Control

Technical University ofDenmark

1998 - 2005 MSc Electronic Engineering

Universita Politecnica delle Marche

Research Profile

My main research interests lie in the fields of automatic control and condition monitor-
ing of safety critical systems, with special focus on advanced methods enabling the
design of intelligent autonomous systems. | research methods and algorithms in the
areas of nonlinear, adaptive and fault-tolerant control applied to systems with time-
varying parametric and non-parametric nonlinearities. In the area of condition mon-
itoring | focus on data-driven approaches to system diagnosis and prognosis merg-
ing the areas of statistical learning with change detection theory. Main application
domains are marine systems (autonomous surface and underwater vehicles), railway
infrastructure and renewable energy systems. | currently lead the reconfigurable mod-
ular underwater robotics laboratory. | am member of IEEE, and | serve as Chair of
the IFAC Technical Committee on Marine Systems. | also serve Control Engineering
Practice as Associated Editor for the area of Marine Systems.

Funding 24.2 MDKK for DTU Electrical Engineering from competitive funding over
the past 9 years

Awards
2017 Best Application Paper Award

9th Annual Conference of the Prognostics and Health Management Soc.
2012 Best Paper Award

9th IFAC Conference on Manoeuvring and Control of Marine Craft
2009 Best Paper Award

8th IFAC Conference on Manoeuvring and Control of Marine Craft

Dissemination

Publications 14 IS journal publications, i+ ~==—tmei poiShl, 20077 Chapte,.
conference publications, 1 edited conference proceedings

3 1SI journal publication, 1 book chapter, © ~ ...’

h-index Ut "7z 7. Scopus: - Google Scholar: 13

Citations Web of Science: 200-¢ -~ -~~~ Google Scholar: 479 (last 5 years)
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PEER-REVIEWED JOURNAL PAPERS (2015 - 2020)

12
11.

10.

. Galeazzi R., Blanke M., Falkenberg T., Poulsen N.K., Violaris N., Storhaug G., Huss M

Thompson F., Galeazzi R., “Robust Mission Planning for Autonomous Marine Vehicle
Fleets”, Robotics and Autonomous Systems 124, , 2020.

Thompson F., Galeazzi R., Guihen D., “Field Trials of an Energy Aware Mission Planner
Implemented on an Autonomous Surface Vehicle”, Journal of Field Robotics y 5 2020.

Barkhordari P., Galeazzi R., Blanke M., “Prognosis of railway ballast degradation for turnouts
using track-side accelerations”, Proceedings of the Institution of Mechanical Engineers, Part
O: Journal of Risk and Reliability , , 2020.

- Barkhordari P., Galeazzi R., Blanke M., “Monitoring of Turnout Ballast Degradation using

Statistical Low-complexity Behavioural Models”, IEEE Transactions on Control System
Technology , ,2020.

. Asadzadeh S.M., Galeazzi R., “An integrated methodology for prognosis of ballast degra-

dation in railway turnouts”, Proceedings of the Institution of Mechanical Engineers, Part F:
Journal of Rail and Rapid Transit y 3 2019;

. Asadzadeh S.M., Galeazzi R., “The predictive power of track dynamic response for monitoring

of ballast degradation in turnouts”, Proceedings of the Institution of Mechanical Engineers,
Part F: Journal of Rail and Rapid Transit , , 2019.

- Caamaifio L.S., Galeazzi R., Nilesen, U.D., Gonzdlez M.M., Casés V.D., “Real-time detection

of transverse stability changes in fishing vessels”, Ocean Engineering 189, ,2019.

- Theisen L.R.S., Niemann H.H., Galeazzi R., Santos I., “Enhancing damping of gas bearings
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Itis recommended that the cendidate's language ability as indicated in this Test Report Form be re-assesssd after twa years fmm the date of the test.
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Family Name
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Country of
Nationality

First Language | CHINESE
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BAND 9 EXPERT USER

Has fully operational command of the language: appropriate, accurate and fluent with complete
understanding.

BAND 8 VERY GOOD USER

Has fully operational command of the language with only occasional unsystematic inaccuracies and
inappropriacies. Misunderstandings may occur in unfamiliar situations. Handles complex detailed
argumentation well.

BAND 7 GOOD USER

Has operational command of the language, though with occasional inaccuracies, inappropriacies
and misunderstandings in some situations. Generally handles complex language well and
understands detailed reasoning.

BAND 6 COMPETENT USER

Has generally effective command of the language despite some inaccuracies, inappropriacies and
misunderstandings. Can use and understand fairly complex language, particularly in familiar
situations.

BAND § MODEST USER

Has partial command of the language, coping with overall meaning in most situations, though is
likely to make many mistakes. Should be able to handle basic communication in own field.

BAND 4 LIMITED USER

Basic competence is limited to familiar situations. Has frequent problems in understanding and
expression. Is not able to use complex language.

BAND 3 EXTREMELY LIMITED USER

Conveys and understands only general meaning in very familiar situations. Frequent breakdowns in
communication occur.

BAND 2 INTERMITTENT USER

No real communication is possible except for the most basic information using isolated words or
short formulae in familiar situations and to meet immediate needs. Has great difficulty
understanding spoken and written English.

BAND 1 NON USER

Essentially has no ability to use the language beyond possibly a few isolated words.

BAND 0 DID NOT ATTEMPT THE TEST

No asscssable information provided.

British Council, IDP: IELTS Australia and Cambridge Assessment English reserve the right to cancel any IELTS test result.

DP870




b i B
e A
B e

e N R L fn
Moa-E R Ew ; N 2
% 004§ 0 2218 E & E’ ]JE

B E AR N800

FRUX  LETLRBRGSD
e, UMW 2016.11.11-2026.11.11




¥ 1+ % bL ik P

SReoaieee & 02 Aol B, & y T
B3 b SR T ARE X,
B, ZEHAE (PRAREFEFMLELG) AAE , KT i ;
= 2
1 K
- LR ERL LR
MEH T : . L. ST =0—

(YREFHAARELE)

St
/G_D,sfu.!tls HARBIN ENGINEERING UNIVERSITY




4 o Bl B, 1994 £ 2RAE, T o012 4 BRA

£ 2016 % 06 A EAK £ #h ik 34 4 54

o

AHED, BRI RAE LR, RASHE, AT

FH A b http://www.chsi.com.cn




b et
XELALY

SHANGHAI JIAO TONG UNIVERSITY

800 DONGCHUAN ROAD, SHANGHAI 200240, P. R. CHINA

ERIREE
HENEHEEF SRR
(& T 5 14 2 )

?‘Eﬂf% . ﬁ? (?"?f et S HPUE W :
i ,..,..,) ?I#@&Ljﬁ’? @?1’% B\QEEQ_LE EE
l%n % ST s i, )\%ﬁﬂl‘uﬂﬁ 200 4.9 1. Wl




LR SHLRED S

‘FE

X

bonpenispieos T 0zozozve THBE!
Kb BT B W T

*

BNEEN CRE VEL CABERD YN
C O BROWHA DEB LB B
SEHENYER T8 IV 8

: HMGEY TEY ST W%

R

SR

s & 3 9 8w

Mg EE

T
SEY 8




St it

ERATRRERE
FifE Eﬁﬁ%ﬁ&fﬁﬂﬁﬂﬁ

Zukll _ A% (35 LR85,
HERN: 1994 %F 2 A 21 H) H_2016 £ 9 AETE Filg3m
R¥E _MFPAOESWRTE 25k BSHBE2ETE ¢ bkiE
Mt sy, AWTER_D0 484, JRR e N __ 2021456 H
306 .

NS BRI A 2020 4 MK AR 4 B 275
B A (R AR _2020 48 10 ¥ 2021 469 A, REBAD
SR K2 STAE U HER S B B,

$FUEIEY] .




sih, % 210

DDDDDDDDQDD
ERELESEERRSHE RO

Ry R A R M R A | RERLP PR ‘ .
R |4k | SRR KT S A YR ST AR T H
AR A AR | BT AE LR A B VR | ‘. -

RN | LS ]

iz AGis ot | CZAC A0 R | e[l o = |
¥ [9"—3 | iz F01:[1994-02-21 |
A [ 2L | B s [ DU | WStk 2R |
ALy [ £ BRI 4 | Lok gy [AER W ] I A S
I el B ol | A 3k | Bkl i e [ | Rl v hrit i) [2016-06 |
ey (2 B | My =) RS AR |
M2k [ S A | Ayt in):[2016-09 | g (L EgE
Pl & B BN A TR “p it | BT AT X AR %800 |
Frfes: | Y5 | 3] UL ERS: (200240 | "y 313 [021-34204022 i
STAE AL | s 26 3 | =
ST AR = PR BRRE A TR R AE 1 | |
TAE I [ E PR l
TAR N | TAE LI | IS R : | 230011 |
P % B TR | 2R A T 3] X ] A 304 26 A eI T AE el RIS 74K 405 | RRERRLE S T
ANBELE] " | LR 7 ==~
BORRAL o BLOBREAMLET e | e
QQi:[l - | sl C o e ]

M7tk 44 5: 081101 - $5HIRL 2 5 TR - & HIREE i TR
SRR 19): (2K AT TC A\ SRR I S0k 12 T ALK ) BB 5

T PR 7R AR B 4 | CO6 - EREBLAR
P4l #4% 14| Technical University of Denmark - FF4¢ 5 AR A 2% - Bb%: 2800

PRI H 9 [2020-10-01 | FRT P 7 R [ 12 | mgenn ;12
LR AL TR fﬁ'ru&wj,lumu|J
T re ||zz?mw%mw;- s«:wnﬂlllarﬁl | Ll B |

B LS 'I'L.Lx -

BRA SRR I
I IR IBT TR _ HHLy [ TR |
R IR RG] AP T T SR

985 L3/ - I PERZITIN

Ml | E3E | kR [ B IHEE (EAR ) . TR IR IR |

/"-ﬁtﬁ:*-llm TS | it i:[2019-10-19 I Jaks[6.5 |

i 11t (6 MR ppmeelrs 1 wemsilee |
S-1821846621 1 AN




2012.09-2016.06

S

BIRR Y| TR

4 H

tpRadr "

2016.09-

WA

PR TR

4 H i BRUES 7

S TAEFAE R TR

Maneuverability Simulations for Twin-Waterjet 2019 : WA 7oA 4] 24(1):19-23 EI el
TR AIBEACHIBE AR AN L SRR S | 2018 I SRS 7 BRI | it
Model Predictive Control for Steering System of 2019 WA AR 2019:1-5 EI PISHells .

Ik

izt TAEMR O A SR B 5% 6141803020301 LT PRI A IS | EWs I A
BRI SRR BT I ME fESE | 2018 614222303051117 FELTTURE PR A A L | s A

W 7 r i
e 2016 — r ;7 %

S-18218466211




: 3 s ;myﬁ%&%ﬁ
M%%¥%ﬁ oEE %Mﬁ%%f&ité
4R e i T@ RREEINST s il B
RRITER 2 & B RN AU S m N
NRERTC Iéﬁﬁ%ﬁﬁzﬁﬂ@
SRR SeSnaERREigas

REAOE. @ RENEEMERE, M EEPARH. B H S A B

PR A IR T 18924F

FreEye T HEmmheE
B<EERR SESg<eXxEabte
R <<RE DUDERENEERElE
CgppREe BlobEn RSCeRw
LREEDE DimEuERERr i
TEREEN TEa< ReED =
g s TredRina s
Semms et aENaney
w8, SEmmEmm s
Beme<{ Lrmws SxSouxe
Seibxpr Bea mawrisces
. TeideE  SeshRmethese
¥ gR ey Seonoger Segd
= REER BESERCERERSERER
e n s g R
K-SEWRE E 12
ﬂ ﬁ%@mﬁﬁﬁwﬁlf%+%@M% i
gt shitinana
E MM%MMH@MM%MWM@MHﬁ et
s GpmreemsecaRRel Lox A

2,
=

ﬁ%&i?p%,ﬂié,ﬁ%m%&iﬁmﬁ
&ﬁ%[ﬁ&t*ﬂaﬁ_iﬁ%% s
r\u#%ﬂ%&ﬁﬂﬂﬁﬁMEmﬁﬁ#T@

#
/

B 2 B0 Rge e J R

% 3
&%Dﬂ¢$&7ﬁ%mﬁﬁﬁ NESHEE TEY

RERSE ~CERNEEE T RER 1]

B )
o = LNJ{J Y
< U#%@%E?%aéﬁﬁﬁﬁﬁﬁﬂZﬂjm 1
R HeENSEEHEERE %mmﬁa%m, -
= ﬁ%%ﬁ#ﬁfﬁ%ﬁﬂU%.% RESE
¥ R RTEEER ﬁzﬂfﬁ%ﬂA BEN &
ﬁ$,mﬁ7kﬁ HE%H%O:%ﬁEﬁﬁ Jlfs
Z@%ﬁﬁﬁ%& AESHERTCKERK by
iﬂﬂﬁﬂ.éfkf iﬁ@??ﬁﬁ%ﬁ% B o

TR

R
RO

KL

5 ] AT BA B AZ 0
VRIS 5 (1
WFGR BE R

s

L
a =5 (TS
ST T BB, AR ST i

S 7K B 3

Sl

iy

fil}. Roberto GaleazziZ( 1% [41BA 4] VHTEE

TEARR A S T %2

=y
=]

f

)

AR o
5

TALBKHE X (Y HH R R TS0 2 T

N

S-18218466211

BIF-5 TR T(F

b
H

3

f

A
T S, BER AR, S

=

AE

3
s

f

u

JL
SCHETT I BT I

TR

PER T T 7 RS

B FEWF 9T X 4E Roberto GaleazziZX 4% [

&E?QE%~

X RRUBE KA E TAERARIR AR K O 1y o A SRS 142 31
LI HE: B E SRR e R AR KR, #TETHU

T A BT B K HEGEATRR R | s

g
v
S

Ex

ZZ

Z
M

sy

ANBFFUKITTC ARG
KalE, U

LN

[?‘

BB T A EH A

1k,
B H A

A

HAITT AT AT

. B
AN R = B e
ARPRI T B T




/\QJJ

& ?‘ 4’&/151?!”’5%’%
(1) ManeuverablhtLSlmulatxons for Twin-Waterjet ProPulsmn Vessel i
P SR A S ?%Eiﬁﬂ;m Vg —o ASCEEN 7B AN Y = H i s shis fs . I
YEMATLAB Simulink ™1~ _L#5 T@iEH B, JRDbHE A RO AR AR TEUTW@D@%@E%%HZ%&EL
Fookfie T RN ERAE S S, DRSS R, MR R & WERPEARUE , T ) AR
Sy A
(AZ) Model Predictive Control for Steerin tem f Waterjet Pro ulsion
) e e D T AILUTE  JLH ) e S AR ET TR, AT
IKHEBERE [ R4 T T ALY, LiT@ﬁi@?ﬁ*ﬁﬂ' %J“fb&m H’JHABTEM%CF’ e, W TR
TR f"”%J%ﬁﬂi%fﬁ??ﬁ’:?’r%m&ﬁaﬂ,v wEhlEae, JERAIA H‘E)'” E’JTJL?%M&J%#*TW%‘J%%$% ¥4 i
&Hﬂﬂ’]’l‘im?ﬁ(‘ﬂ%ﬁ%ﬂ%ﬁ% @@ﬁéﬁPID%‘fE%’JiﬁﬁiﬁﬁﬁT BT o 7 ELEE HLGE I W R Y s 1 SR AT
EHEE nm”am%u&g&m JiET F 5 IPID B SEE
(3) YR F e AR AR s SR
B AWK HEBERIA SR | R TR AT 5 E%JFEJZIK%T%JM%L@J 51
PR, FiTﬂﬁﬂ(?ﬁ‘;&%’%ﬂ = epit)in EZTJH%ELD“J(BWE 1]
B GPINC R s PRI TR
Fﬂﬁﬂh, : 1}3’%@25%?&3 LR AR A R L R FERR BT
2 A2 R |G
(1) UK HEE R P s R SIS0 B BT 2 15 ‘
§ %ﬁ@%”ﬂ%ﬂ@iﬁiﬁ . ‘{ﬁniﬁ Tﬁr\ﬂiz &JﬂJﬂ‘M }::t/?%, @QEFEJ D%zﬁfﬁ 4 ﬂI
B ) FTXT M 1] s 5 ] 5
Bty

)<1
R Rns

il

ey
H

Ak, LB L i)
. RS ﬁﬁm%#ﬁgﬁmﬁ% 3 | if7
e 25 @ﬁ%ﬁ%%ﬁ&M%Lfﬁ%%n gﬁﬁf“M‘SN%ﬁ B L
\\@%%ﬁ%%mﬁhﬁ&&fmﬁ%mﬂ KRR ‘%Mﬁ-ﬂ{$ﬁ
M%M%%&@ﬁfﬂﬁ%%ﬁ BFoY 7 B, BN H R :
RGN LI LA TN ﬁfﬁ%%ﬁﬁﬁ#%z%wﬁ ‘
. it mg%WM¢M@ﬁﬁfﬁﬁ%ﬂgﬁm,ﬁﬁ %%hm%ﬁﬁﬁm
B, XU L OO R DF R B ] P ) SEI A 7 1
A Rk AR L, ﬁﬂmTAmmwwﬁ%WMﬁ
PR U R SR B 5 .
B ‘IW%%MEﬁ&*%mﬁ %@TmmmﬂzwmﬁWV%mmw,ﬁm@
e %&Tﬂ%?iﬁw% %w%%@“%h&&* o U AR SR
BRRERR, e T UOKIERE LRI AE, SUKI, A BN T
X %1 T OKIEE IR B R, BB e ]
fs R SRS RS B NEAX R, Tk
W%%ﬁﬁ%&ﬁmé%ﬁ,%?%m%%&%%%ﬁ%”
fEE2R | PRI DA TR BT ORI, A TR
) ARG 0o bR (LR iRk
fRERIER . R s SRR HE 00 - FCARAL R AR o

S

?_i*mt%
Jréa%m
0
R
=D
H
\’f fia
wﬁ
e

K
SRAALE &)

mb?vzjlj‘
TER B
H
LT%K‘&%\%&)@)@H
%ﬁk
maﬁﬁ?@
=N

N
%g:
EE—
E -
A
%.
iy

S

%ﬁﬁ‘\?

v,
S

WO
IEER
CERE
RS hed s

SR
|
e

:‘i\t
=

QL SE

\

O

L_{\

ot

by
i

o

By

o

B <

BRI
E“ >~

~

I

=3

=

52

=

-
Hzfit

R

_“@

=
T
%
)T__‘K{
TR R

SIEDIE

3o
i

7

\

S,

S,

| 4B

Yoy

>“E; VS S L K
é: H
&

)

EEERFeS

PO

S-18218466211 T



— PPN

BA &ﬁ?ﬁkﬂﬁ%% BAFEIEE BT S S HORHE Zh?%?il:zjﬁﬂfﬂ PV AN AR e A YA V\]E
38 4 A HE, i 154 7K I T A A BRI 25 1t A F ) S P Z—’Eéf’i A JE A B K
MR e ST é%ﬂﬁ%ﬂ%iﬁiﬁﬁ‘%&&*i%

- 2
25U - &%ﬂ&i PR HERERTFEIIE], BOATROKI T A SEd RSt floR , 42
Roberto GaleazziZ{U#% [ 155 N 58 il ~2fSCIA X, HAH */Tﬁlﬂ:
(1) Eﬁﬁtﬁ?}@f?‘?ﬁ%’emﬂ AT JC N BRI FLBRAT I 58, SRt A XS i R SR
o

my

SIS BE A RIS | AL T SUREE R i1 MR
<)MAA&M§ﬁ\mﬁ\%ﬁmmﬁﬁﬁmmmw# PELE P PR K AT A JBE [ TG B s 0
¥ R A R s, P AT BEATIIAEY

(21& i/FﬁﬁﬁﬁtﬂiﬁfﬁAﬂﬁl_ﬁx.&qjE’]Eﬂﬁh{ﬂﬂ 2% %?E IR, QTR BROU 25 6 ik i1 I R i

oy @ﬁ%ﬁ%A%#M%A FHRAIITE N SERRR BRI, RN TR &4
73

3.5L

1 gla%ﬁ& FEF LSRR E AT B, WG TR ST 1 EURRR A e o KT
SEBBEITYE 1% SR S PR BT s o SCUbES BIPRIE 0 K I T A B AEEPE 250 FIAE 7
T, SRR WA B A A m%f%muwgmﬁh&m 1, - 1
ﬁ%ﬁﬁﬁgﬁ% HTMATLABY & ﬁm@%A%‘%ﬁ%&%%ﬁ&%ﬁﬁmﬁﬁﬁ BT L
R T T8

(3) BIGAMIT . REIESEROKITTE A EAHUS T4 SIOFSEHT R BRI, T
Z%%ﬁ%ﬁ%*ﬁ@ﬁ@m% XIS FRERF S T

[RJ KR
W12)). FEEIRITARRNL 2T, TS PRI IR, SR 1A FYE, | jRoberto
@mm&&m%@@m¢xmqw%w%m@ UL L S OBESEE AL, U LUAMBI i
93-5)01: HABISOKINTC BRI W50 AR RIZT SIS T BRI AT A R B2
Ly ﬁjiﬁ*§$ﬁﬁMMﬁ%ﬁ%%mM% , QIR-CNNFIHER-CNNSTH:, e AR R R g

%ﬁmﬁmmmﬁ%%ﬁ#ﬁEWMELfﬁﬂﬁ% s )
5L SR, R TR TR, Wb BRI
T BB 1 SRS I B
rto Galeazzi 2 52 LW i i 2#:*@%*5’] PRSI

?—**
I
%
E‘
Q“
E
@

NS,
G>tfl %Eﬁ:gﬁ

=

YEIEE

L‘r

2 EHIR
P >
=08
(B Eﬂ‘
18 o T
iﬁf&\f?ﬁ
umﬁm
=g
«,d-\\\»r?’%é*
e
=
S
e
!
ae
W
é‘iﬂfﬁ

i
i
Tl
i
I
>
o
C"
[¢°]

/}

B
b=
ro
o
B
4_H
=
ok
I
g
%_
&5
s
-
Il

ﬁ@@i@iﬁﬁ%ﬁ,ﬁ%@%ﬁﬁ%ﬁﬂ%ﬂﬁﬁ@n%£WMAm%%@mmﬁm%ﬁ% I,
I LSO T /e, BRI A Tl Roberto Galeazz B A ST IR 2, IEAEAK oK

518218466211 TIRE



B#GE. - b R 2R 2 U YL AT

IFAC

a2q )

=t 9 Q.nf_rhup.

R ey ) * Srinr s I\ oo o ILE I
I LIV Llaggaaolls r ALY UIN r ~ U—wva

T AL
TAEZ . FEHFEE,; ESE I RAEE M ARV EZOE S R BRI H SR AR BUR . Kb

—. THEZH iy .
2019/05-E4 FIERIEOE A BT O EE
2014/08- 24> FIAERHECA A2 K R RIHE
2011/05-2014/07 FYFRH KA 121 R Bh PR
T R4
2 TR AB R IK SN A K B2 W BoR
3KHTENBEMZEAERRSE
= VTSR EAE MR R RS
Roberto Galeazzi#{ %1t TL.4F (20154 %2 4) /£ Ocean Engineering. IEEE Transactions on Control Systems Technology- Journal of Field
Robotics®5 FFr 122 1] AL T 12/3SCIR 3, ﬁﬁ%‘i B 1 H079, Fpks [ H54C13. Hb, “Line-of-Sight path following
for dubins paths with adaptive sidgs!%corggensqtion of drift forces” 1 3CH | KAk i14189.
VU ERERE R E MRS AR UR . %Ki
13 SRR H
(1) WEEERE-HERL, 2019/04-2022/03
(2)_fESRgAS Rl 245, 2015/04-2017/05
2JIAR AR RIR . 2l
(1) SAEM IR, 51 Annual Conference of the Prognostics and Health Management Soc, 2017
(2) w8 3C%, HIUEIFAC Conference on Manoeuvring and Control of Marine Craft, 2012
(3) mfEe3c¥, 45 /\JHIFAC Conference on Manoeuvring and Control of Marine Craft, 2009
fy AR/ G AN, el . S G e
BT BERAE A SN S EAE T T RAT RAFAOREAL] 1 A S0 AL RE A AR 12 ) ST A BOA S R BT A BCR , ARG
BRI H AT GEBERUT 2t — 2 W B30 -

WRE?

iz

o
g

{8l
et

7

=

>

S-18218466211 M




S B P 2 AU AL R 2

AL
Z&ﬁ’%z’ézyﬂﬂiﬁm GUE LSRR AENE R RR M EENOR . ERA B SRIIIH MR AR R Rl S/
H

— THEH
200007-54 _HAGIAY:

I
o
=
3
=
i
Z
H._
H
&
5

1998/07-2000/06 #* " "~ " ™ H EIE REHR \
1997/11-1998/04 L~ = 7" ARy AL A b R B R T LR
1995/05-1997/10,... &7 0T T R
1992/01-2000/06 ti:%}i Mg Lot ™ U g a0 ¥ BT
1990/11-1998/06 5 - -~ "V H BN REIBUst
T EHRRGT U, :
LBOIIESA R )
2K U BRARRL. S O B
 SHEURRI R A v (7 2 AL e
= UTHAE IR A B R R A R
T AR AT (201 QEE/\)EControl En incering Practice» IET Control Theory and A plcanons International Journal of Control
SEEPFRAZ T LR T 24/SCIR X, Jﬁﬂéﬁ\]?ﬁ\ﬁ'ﬂﬁf]&l 5y Clkist O . ‘Online application oriented
calculation of the exhaust stearn wetness fractlon of the low pressure cylmder in thermal power plant 1&7\1‘}}!’ B18/9 /A@?jﬁ 150

P.fll EE;%E’J i u£+ﬁj$fﬁ H KR E AR i
(1) FEATE L A SEI0 BRI H | DU WS/ g A B Ao das il o e SR A4 A 3R 77 5T, 2018-2019
(;%ﬁggﬁ@%mﬁﬁlﬁg ﬂﬁ7kfﬁﬁi1’ﬁﬂ%9vud&‘rﬁ' ISEIRBFST, 2017-2020
a)@ﬁ%ﬁ%ﬁxmw&mm@ VBRI B TR, PEELE SRR, —5K, 0164
(2) z%?‘mfﬁjﬁiE’]Z&%kﬁﬁ?‘#%?fﬁﬁﬁﬁt SN, SNEREER =58 20134

i SSEISNSe AR/ SRR A e b ‘ : ‘
*ﬂﬁﬂﬁ?ﬁfﬁﬁiﬁiﬁﬁﬂfﬁﬁéf’ﬁgﬁﬁlﬂﬁ RAFRSERE ) B NSNS IMAE R REM AR TS B AU AT 8 3 B IR TR, AREES

BRI H ST 3t — A B VERS T

HIR AR
L DTSRI [ B B Y 1] B A SRBIR AT B B2 1R R AR et R P 2RISR BRIk i R A, A
2y

2 ARG S0 SR ML 20 e MIPHID, TR,

R il e R T e D SR e
mﬁgﬁgy&ﬁgﬁﬁa%ﬁ;ﬁ%ﬁéﬁ@%%ﬁﬁ%ﬂﬁ,ﬂ?@ﬁAR%w@&%’HMMM%w B, TN

i ] R % il

35
AT e H 2020.,5.19
S-18218466211 T




2 NFAE LA AL R R, KR EGEATISITALAZ I AN LA N i B AR TS A S8 T T e
RV ARG B A LT S RIS AN L LA

SAHEAE A AR L (AN R RO B A IR IR b RATBONAL BHIFBSRT KA sl il s

CEYREF AT RIS (B AR ALY, B NZE i If s AL A R AR ANTAE A A ) g AR AL 20T i) ik

EVNALAE “ ERETTTRIIAB S R R AR

4B AR GUYRAT 0y BRI TR AR AR L H IBITRE A A AL I AL BN B, 46— 05 ) BT AL I T 5t T B e e

TSR] (s G R P B AV I A4) o A ER R AR N 1 T2 SZRIHLAA (BRI R B P T PINR B ) ise, TSI 15 T r

Medd G B, 2PN ERINE R PG RI R R 2)IRE . RSN AR SZRIMUANAG TR A% e 14 2R B 7 Y

www.csc.edu.cn.

S.Amiei e, MR PIEETYPIZ Sy M AFTAE LS L B EAY IR TR, I T KAt

S- 18218466211 T



