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BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PH BACH KHOA HA NOI Péoc 1ap - Tu do - Hanh phiic

CHUONG TRINH PAO TAO TiCH HQP
CU NHAN-THAC ST KHOA HQOC
Integrated Education Program
Bachelor-Master of Science

Tén chwong trinh:  K§ thuat Diéu khién Ty dong hoa

Name of program: Control Engineering and Automation

Trinh d¢ dao tao: Thac sy

Education level: Master

Nganh dao tao: K¥ thuat diéu khién — Tu dong hoa

Major: Control Engineering and Automation

Ma nganh: 8520216

Program code: 8520216

Thoi gian dao tao: 2,0 ndm

Duration: 2.0 years

Bing tot nghiép: Thac sy khoa hoc K§ thuét diéu khién Ty dong hoa
Degree Master of Science in Control Engineering and Automation
Khoi lwgng kién 60 tin chi

thirc toan khoa:
Credits in total:

(Ban hanh tai Quyét dinh s6 /QD-DHBK-DT ngay thang nam
ctua Hiéu truong Truong Pai hoc Bach khoa Ha Noi)

60 credites

1  Muc tiéu chwong trinh dao tao (Program Goals)
Sinh vién tot nghiép chuong trinh thac si:
On successful completion of the Master program, students will:

(i) C6kién thirc chuyén mén sau vé cac ly thuyet vanguyén ly co ban trong linh vyc diéu khién
va ty dong hoa, c6 kha nang van dung kién thirc chuyén sdu vé diéu khién, do ludong va tu
dong hoa dé giai quyét cac bai toan k¥ thudt phuc tap trong thuc tién va nghién ctru

Have in-depth specialized knowledge of basic theories and principles in the field of control and
automation, have the ability to apply in-depth knowledge of control, measurement and automation

to solve complex technical problems in practice and research.

(ii) C6 k¥ ning thiét ké va phat trién cac giai phap k§y thuat tich hgp cho cac hé théng tu dong
hoéa, dap timg yéu cau ddi méi cong nghé va chuyén ddi sé bang cach téng hop kién thirc tir
cac linh vuc lién quan. C6 kha ning trién khai cac du an ki thuat diéu khién — tr dong hoa,
danh gia hidu qua va dé xuét cac diéu chinh phu hop.

Have the skills to design and develop integrated technical solutions for automation systems,
meeting the requirements of technological innovation and digital transformation by
synthesizing knowledge from related fields. Have the ability to implement control
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engineering - automation projects, evaluate effectiveness and propose appropriate

adjustments.

(iii) Phat trién k¥ ning giao tiép, 1am viéc nhom va tu duy phan bién trong méi trudng qudc

té, ddng thoi tudn thu cac chuan muc dao dire, phap 1y va quy dinh vé an toan k¥ thuat

trong hoat dong nghién ctru va trién khai.

Develop communication, teamwork, and critical thinking skills in an international environment,
while complying with ethical, legal, and technical safety standards in research and development
activities.

(iv) C6 ning luc hinh thanh ¥ tuéng, tham gia thiét ké, thyc hién va van hanh cac hé théng
trong doanh nghiép va xa hdi. Co kha nang hoc tap ¢ trinh do cao hon, kha nang tu hoc,
nghién ctru doc 14p hodc hop tac nghién ciru dé thich tmg voi sy phat trién khong nging
ctia khoa hoc va cong nghé va c6 kha niang hoc tap sudt doi.

Ability to form ideas, participate in designing, implementing, and operating systems in
businesses and society. Ability to study at a higher level, self-study, independent research,
or collaborative research to adapt to the continuous development of science and
technology, and the ability to learn throughout life.

2 Chuin diu ra ciia chwong trinh dao tao (Program Learning Outcomes)

Sinh vién t6t nghiép Thac sy khoa hoc nganh K¥ thuat diéu khién - Tu dong héa c6 cac kién

thtre, k§ nang va nang lyc nhu sau:

On successful completion of the programme, students will be able to:

PLO 1. Van dung kién thtic chuyén sau vé ki thuat diéu khién, do ludong va ty dong hoa dé
phén tich va giai quyét cac bai toan k§ thuat phrc tap trong thuc tién va nghién ctru. (Apply
advanced knowledge of control engineering, measurement, and automation to analyze and
solve complex technical problems in both practice and research.)

PLO 2. Thiét ké va phat trién cac giai phap k¥ thuat tich hop cho céc hé thdng tw dong hoa,
dap mg yéu cau doi méi cong nghé va chuyén doi s bang cach tong hop kién thic tir cac
linh vuc lién quan (dién, dién tor, CNTT, Al...). (Design and develop integrated engineering
solutions for automation systems that address technological innovation and digital
transformation, by synthesizing knowledge from related fields (electrical engineering,
electronics, ICT, Al...).)

PLO 3. Thiét ké va trién khai cac du an k¥ thuat diéu khién — tir dong hoa; danh gid hiéu
qua va dé xuit didu chinh pht hop. (Design, implement, and evaluate control engineering
and automation projects, and propose appropriate modifications and improvements.)
PLO 4. Van dung thanh thao cic cong cu mé phong, phan mém ki thuat va nén tang tinh
todn tién tién dé thiét ké, mo hinh héa, kiém thir va tdi uu hoa cac hé thong diéu khién va tir
dong hoéa. (Utilize proficiently simulation tools, engineering software, and advanced
computing platforms to model, test, and optimize complex control and automation systems.)
PLO 5. Van dung hiéu qua k¥ ning giao tiép, 1am viéc nhom, tu duy phan bién va ning luc
hoc tap subt doi trong méi trudng hoc thuat va nghé nghiép qudc té; sir dung tiéng Anh dat
t6i thiéu trinh do6 B2 hodc tuong duong. (Communicate effectively, collaborate in teams,
and demonstrate critical thinking and lifelong learning capacity in academic and



professional international environments, utilize English at a minimum B2 level or
equivalent.)

PLO 6. Tuan thi cac chuan muc dao dirc, phap 1y va quy dinh vé an toan k¥ thuat; thé hién
trach nhiém x4 hoi trong hoat dong nghién ctru va trién khai ky thuat. (Comply with ethical,
legal, and safety standards, and demonstrate social responsibility in research and
engineering practice.)

PLO 7. Hinh thanh, trién khai va danh gi4 qua trinh nghién ctru khoa hoc mét cach doc lap
hoic hop tac nghién ctru khoa hoc tir viée xac dinh van dé dén phan tich két qua va dé xuat
cai tién co gia tri thuc tién va hoc thuat. (Formulate, conduct, and evaluate scientific
research independently or collaboratively, from problem identification to data analysis and
synthesis, leading to practical and scholarly improvements.)

PLO 8. Cong b két qua nghién ctru dudi dang bai bao khoa hoc, béo cao ki thuat hodc
ludn van theo quy dinh ctia B§ Gido duc va Pao tao; trinh bay trong cac hdi nghi, hoi thao
chuyén nganh. (Disseminate research outcomes in the form of scientific papers, technical
reports, or theses in compliance with MOET regulations, and present findings at

professional conferences and seminars.)



3 Noi dung chwong trinh (Program Content)
3.1 Céu tric chung ciia chwong trinh dao tao (General Program Structure)
BAC THAC SI
Khoi kién thire Tin chi Ghi chi
(Professional component) (Credit) (Note)
Kién thirc chung
(General Education) Mon Triét hoc dbi véi khéi nganh kinh té 4 TC
Triét hoc (Philosophy) 3 Tiéng Anh ty hoc. Sinh vién dat chuan dau ra B1.
Tiéng Anh (English)
Kién thic nganh rong 12 Sinh vién theo hoc CTDT tich hop s€ dugc cong nhan
(Major knowledge) 12 tin chi.
Pay la khoi kién thirc nganh nang cao, chuyén sau theo
cac dinh huong chuyén moén cua nganh dao tao.
Kién thirc nganh ning cao Khéi kién thire nganh ning cao gdm 2 phan:
(Advanced specialized 15 (i) Tin chi danh cho cic hoc phan dang thong
knowledge) thudng.
(ii) Tin chi danh cho 02 chuyén dé/seminar; mdi
chuyén dé/seminar 1a 3 TC. Khoi nay la 6 tin chi.
C6 thé xay dyng nhiéu md dun dinh hudng nghién ctru.
Sinh vién ¢6 thé lva chon nhiéu mé dun, nhung khi da
M&b dun dinh huéng ch?n mod dun nao thi phai hoan thanh toan b cac hoc
nghién ciru s phan trong mé dun do.
(Research-oriented elective SO lugng tin chi c6 thé diéu chinh trong khoang 12-15
module) tin chi; nhung phai dam bao tong sd tin chi cta khéi
kién thirc nganh nang cao va moé dun dinh huéng
nghién ctru 1a 30 tin chi.
Luén vin thac st KH s Noi dung luan vin thac si duoc phat trién tir ndi dung

(Master thesis)

Do an nghién ctru tai bac hoc ctr nhan

Tong cong chwong trinh
thac si khoa hoc (Total)

60 tin chi (60 credits)




3.2 Danh muc hoc phin va ké hoach hoc tip chuin (Course list & Schedule)

MA . N KHOI .
TT SO TEN HOC PHAN LU()’NG KY HQC
Tin chi (Semester)
Ord. (Course Name) (Credits) (11213 4

5 EE3600 Hg¢ thong do va dicu khién cong nghiép (Industrial 3(3-0-1-6) | 3
measurement and control systems)

3 EE3550 | Piéu khién qué trinh (Process Control) 3(3-0-1-6) |3

PP . 6(0-0-12

4 | DX6000 | Do an dé xuat (Research Proposal Project) 12) 6

5 EE6312 Phan tich va dlgu khién h¢ phi tuyén (4nalysis and 3(3-0-0-6) 3
control of nonlinear systems)

6 EE6543 | Cam bién va xir Iy tin hiéu do (Sensor and Conditioning) 2(2-1-0-4) 2

7 EE6503 | Xu ly tin hidu sb (Digital signal processing) 2(2-1-0-4) 2

3 EE6551 bién tir cong suat nang cao (Advanced power 2(2-1-0-4) )
electronics)

9 EE6010 | Seminar 1 3(0-0-6-6) 3

10 | EE6020 | Seminar 2 3(0-0-6-6) 3

Mé dun dinh hwéng nghién ctru: Piéu khién théng minh 15
(Research-oriented elective module: Intelligent control systems)

11 | EE6532 T01.u:u hoéa va diéu khién toi wu (Optimization and 3(3-1-0-6) 3
optimal control)

12 | EE6022 bieu khién qua trinh nang cao (Advanced process 3(2-2-0-6) 3
control )

13 | EE6445 bieu khién mo va mang no ron (Fuzzy control and 3(3-1-0-6) 3
neural networks)

14 | EE6435 bieu khién hoc tang cuong (Reinforcement Learning 3(3-1-0-6) 3
control)

15 | EE6334 | Diéu khién hé da tac tir (Control of multi-agent systems) | 3(3-1-0-6) 3




Mb dun dinh hwéng nghién ciru: Cam bién thong minh

. : . 15
(Research-oriented elective module: Intelligent sensor systems)

16 | EE6424 Mang. no-ron va hoc sau (Neural network and Deep 3(3-1-0-6)

learning)

Thiét ké FPGA cho hé théng nhung (FPGA Design for Y
17| EE6447 Embedded systems) 3(3-1-0-6)
18 | EE6423 | Xirly tin hiéu ngau nhién (Stochastic Signal Processing) 3(3-1-0-6)
19 | EE644s Thu hoach nang luong va bién d6i (Energy Harvesting 3(3-1-0-6)

and Conversion)

20 | EE6446 | Hé thong cam bién thong minh (Smart Sensor Systems) 3(3-1-0-6)
M6 dun dinh hwéng nghién ciru: Ty dong hoa nang cao 15
(Research-oriented elective module: Advanced automation)

(12) | EE6022 bicu khién qua trinh nang cao (Advanced process 3(2-2-0-6)
control )

Céc phuong phap diéu khién nang cao cho hé co dién tir
21| EE6326 va robot (Advanced control for mechatronics and robot) 3(3-0-0-6)

Diéu khién ning cao h¢ truyén dong dién va dién tir cong
22 | EE6425 | suat (Advanced Control of electrical drives and power 3(3-1-0-6)

electronics)

Diéu khién nguck)’n nang luong téi tao sir dung bo bién ddi
23 | EE6426 | Dién tir cong suat (Control of renewable energy sources 3(3-0-0-6)

using Power Electronics converters)

24 | EE6328 | Biéu khién chuyén dong (Motion control) 3(3-0-0-6)
Luan vin tot nghiép (Graduate thesis) 15

15(0-0-30-

25

EE6001

Luan van t6t nghiép (Graduation thesis)

30)

15




4  MBO ta tém tit hoc phin (Course summary description)

SS6013 Triét hoc (Philosophy)

- Khéi luong (Load hours): 3(3-0-0-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trudce (Preceding course): Khong (None)

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muyc tiéu: Cung ¢d tri thire triét hoc cho cong viéc nghién ctru thudc linh vuc khoa hoc xa hoi
— nhan van; nang cao nhan thirc co so 1y luan triét hoc cta duong 16i cach mang Viét Nam, dac
biét 1a duong 16i cach mang Viét Nam trong thoi ky doi méi. Hoan thién va nang cao kién thirc
triét hoc trong chuong trinh Ly luan chinh tri & bac dai hoc nham dap tng yéu cau dao tao cac
chuyén nganh khoa hoc xa héi — nhan van ¢ trinh d6 sau dai hoc

Objective: Strengthening philosophical knowledge for research work in the field of social
sciences and humanities, raising awareness of the philosophical theoretical basis of the
Vietnamese revolutionary line, especially the Vietnamese revolutionary line in the renovation
period. Perfecting and improving philosophical knowledge in the Political Theory program at
the undergraduate level to meet the training requirements of social sciences and humanities
majors at the postgraduate level.

Noi dung: Chuong trinh mon Triét hoc ¢6 8 chuong, trong d6 gom: chuong md dau gidi thiéu
tong quan vé triét hoc va lich sir triét hoc; 3 chuong bao quét cac ndi dung co ban thudc vé thé
giGi quan va phuong phép luan chung ctia nhan thirc va thuc tién; 4 chuong bao quat cac noi
dung 1y luan triét hoc vé xi hoi va con ngudi.

Content: The Philosophy program has 8 chapters, including: the opening chapter introduces
an overview of philosophy and the history of philosophy; 3 chapters covering basic contents
related to worldview and general methodology of cognition and practice; the last 4 chapters
covering philosophical theories about society and humans.

EE3600 Hé thong do va diéu khién cong nghiép (Industrial measurement and control
systems)

- Khdi lugng (Load hours): 3(3-0-1-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trudc (Preceding course): EE3110 K§ thuat do ludng

- Hoc phén song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Mon hoc gitp sinh vién hiéu duoc ciu tric cua hé théng do va diéu khién cong
nghi¢p. Nam virng dugc kién thirc vé truyén thong cong nghiép cling nhu hoat dong ctia mot s6
hé thong ti€u bicu.

Objectives: The course helps students understand the structure of industrial control and
measuring systems. Mastering the knowledge of industrial communication as well as the
operation of some typical systems.

Noi dung: Mén hoc cung cip cho sinh vién cac kién thie chung vé Hé thong do va diéu khién
cong nghiép; cac thanh phan chinh cau thanh h¢ thong; co s vé truyén thong cong nghi¢p; cac



giao thirc cong nghiép va mot sb hé thdng do va diéu khién cong nghiép tiéu biéu hién nay. Hoc
phan giup sinh vién hiéu cau tric cia hé thdng do va diéu khién cong nghiép, tir d6 c6 thé dé
dang tiép can, lam chu cac hé thdng do va diéu khién cong nghiép sau tét nghiép. Ngoai ra, sinh
vién ciing c6 thé tham gia vao thiét ké, van hanh k¥ thuét cac hé théng do va diéu khién cong
nghiép trong thuc té.

Sau khi hoan thanh hoc phéan nay, yéu ciu sinh vién c6 kha nang:

« Phan tich duogc cac giai phap vé truyén thong cong nghiép, lua chon phuong thirc truyén, ché
d truyén cho céc giai phap cong nghiép cu thé

« C6 kha nang phan tich Iya chon thiét bj cho hé thong

« Nédm dugc ciu triic cua hé do va diéu khién trong cong nghiép

« Nidm duoc cic giao thire cong nghiép

« Nam duoc nguyén tic t6 chirc hoat dong, thiét ké k¥ thuat cho hé thong do va diéu khién cong
nghiép

Ngoai ra mén hoc ciing cung cép cho sinh vién céc ky niang lam viéc nhom va thai do trung
thuc dé 1am viéc trong cong nghiép sau nay.

Content: The course provides students with general knowledge about Industrial measurement
and control system; main components of the system; facility of industrial communication;
industrial protocols and some typical industrial control and measurement systems. The module
helps students understand the structure of the industrial control and measurement system, so
that they can easily access and master industrial measurement and control systems after

graduation. In addition, students can also participate in the design and operation of industrial

control and measurement systems in practice.
After completing this module, students have the ability to:

* Analyse solutions of industrial communication, choosing transmission mode, transmission

mode for specific industrial solutions

* Analyze and select equipment for the system

* Understand the structure of industrial measuring and control systems
* Understand industry protocols

» Understand the principles of operation organization, technical design for industrial
measuring and control systems

In addition, the course also provides students with teamwork skills and an honest attitude to
work in industry later.

EE3550 Piéu khién qua trinh (Process Control)

- Khéi luong (Load hours): 3(3-0-1-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trude (Preceding course): EE3288 — Ly thuyét diéu khién tuyén tinh



- Hoc phén song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Sinh vién duoc trang bi kién thirc co s& vé cac nguyén 1y diéu khién qua trinh, cau
tric va dic tinh cic thanh phan hé thdng diéu khién qua trinh, c¢6 kha ning ap dung toan, vat 1y
va ly thuyét diéu khién tu dong dé xdy dung mo hinh qua trinh céng nghé, mé phong, phan tich
hé théng diéu khién qua trinh, xay dung sach lugc diéu khién va thiét ké, chinh dinh cac bo diéu
khién cho céc qua trinh trong cac nganh coéng nghiép ché bién, khai thac va ning luong.

Objectives: Students have basic knowledge of process control principles, structure and
property of process control system components, are able to apply mathematics, physics and
automatic control theory to make production process model, simulate, analyse process control
system, build control strategy and design, tuning controllers for processes in the processing,

mining, and energy industries.

Noi dung: Co sé phan tich va thiét ké cac hé théng diéu khién qua trinh. Dat bai toan diéu khién
qua trinh: Xac dinh muc dich diéu khién va cac bién qua trinh; M6 ta cac thanh phan va chirc
nang hé thong didu khién qua trinh; Xay dyng mo hinh qua trinh cong nghé: phwong phap 1y
thuyét va phuong phdp thuc nghiém; Thiét ké ciu tric diéu khién va lua chon sach lugc diéu
khién; Phén tich va danh gia chat lugng hé thong diéu khién qua trinh; Thiét ké va chinh dinh
bd diéu khién PID; Vi du ap dung diéu khién muc, luu luong, ap suit, néng do/thanh phén trong
cac qua trinh ti€u biéu: Hé théng dong chay-binh chura, thiét b trao doi nhiét, thiét bi phan ung,
thap chung, ndi hoi...

Content: The basis of analysis and design of process control systems. Set up process control
problem: Determine control objectives and process variables; Describe components and
functions of the process control system; Construct production process model: theoretical and
empirical methods,; Design the control structure and select the control strategy, Analyse and
evaluate the process control system quality; Design and adjust PID controllers; For examples,
application to level, flow rate, pressure, concentration/ composition control in typical

processes: liquid-storage system, heat exchanger, reactor, evaporator, boiler etc.,

DX6000 Do 4n dé xuit (Research Proposal Project)

- Khéi luong (Load hours): 6(0-0-12-12)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trude (Preceding course): Khong (None)

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Hoc phan trang bj cho hoc vién k¥ nang x4y dung va trién khai thuc hién mot dé xuét
nghién ctru trong linh vuc k¥ thuat diéu khién va ty dong héa.

Objective: The course equips students with the skills necessary to formulate and implement a
research proposal in the field of control engineering and automation.

Noi dung: Hoc vién s& dugc hudng dan tim hiéu tong quan vé 1y thuyét va thyc tién cua mot
linh vue nghién ctru cu thé, xac dinh va phat trién cu hoi nghién ctru, thiét 1ap muc tiéu va gia
thiét nghién ctru, lwa chon cac phuong phép nghién ciru pht hop va viét mot dé xuat nghién ciru
hoan chinh c6 tinh kha thi.



Content: Students will be guided to explore an overview of the theories and practices within a
specific research area, identify and develop research questions, establish objectives and
hypotheses, select appropriate research methods, and write a comprehensive and feasible
research proposal.

EE6312 Phén tich va diéu khién hé phi tuyén (Analysis and control of nonlinear
systems)

- Khéi luong (Load hours): 3(3-0-0-6)

- Hoc phan tién quyét (Pre-requisite): EE 3288 - Ly thuyét diéu khién tuyén tinh

- Hoc phan hoc trudce (Preceding course): Khong (None)

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Sau khi hoan thanh khoa hoc, hoc vién c6 kha nang thiét 12p mo hinh va cac phuong
phap diéu khién bam quy dao, luc lai quy dao cho mdt s6 hé nhu Robots, ...

Objectives: After this master course, students have the skill establising model of arbitrary
systems and appropriate trajectory tracking control systems, motion-force control of several
practical systems such as robot manipulators,...

Noi dung: Mén hoc nay nham cung cip cho sinh vién nhiing kién thirc co s¢ vé cac ky thuat
diéu khién dugc dung trong cac hé thdng cong nghé cao nhu Robot, xe tw hanh, may bay khong
nguoi lai,. ..

Content: This course provides basic knowledge on nonlinear control technique for advanced
systems, such as robot manipulators, wheeled mobile robotic systems, unmanned aerial
vehicles, ...

EE6543 Cam bién va xir ly tin hiéu do (Sensor and Conditioning)

- Khéi luong (Load hours): 2(2-1-0-4)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trude (Preceding course): Khong (None)

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Cung cép cac kién thirc co ban vé mét sb loai cam bién thu dong va tich cuc thong
dung; mot s6 phuong phap co ban xir 1y tin hiéu sau cam bién

Objectives: This course provides students with fundamental knowledges on some common
active and passive sensors and on several methods signal conditioning.

No6i dung: Mén hoc gdbm 5 chuong. Chuong 1 gidi thiéu tong quan vé cam bién. Chuong 2
trinh bay nguyén 1y, cdu tao, mach do va phan tich tng dung ctia mét s loai cam bién thong
dung. Chuong 3 phan tich cic phuwong phap xir 1y tin hiéu sau cam bién. Chuong 4 gidi thiéu
cach thiét ké cam bién thong minh. Chuong 5 gi6i thiéu vé vi cam bién.

Content: The course includes 5 chapters. Chapter 1: Overview of sensors. Chapter 2: Principle,
structure, measuring circuit and application analysis of some common types of sensors.

Chapter 3: S ignal Conditioning. Chapter 4: Smart sensor. Chapter 5: Micro sensor.e provides
basic description



EE6503 Xir 1y tin hiéu s6 (Digital signal processing)

- Khéi luong (Load hours): 2(2-1-0-4)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trudce (Preceding course): Khong (None)

- Hoc phén song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Mén hoc cung cip cho sinh vién kién thirc co ban vé xt 1y tin hiéu, bao gdm khai
niém veé tin hiéu roi rac va hé théng roi rac, dinh 1y léy mau, phép nhan chap, dap ung xung,
phép bién ddi z, phép bién ddi Fourier. Sinh vién ciing duogc trang bi cac kién thirc co ban vé
loc s6 (phén loai, ciu trac, dic trung). Hoc phan ciing cung cip kién thirc cho sinh vién tiép can
cac moén hoc lién quan, vi du loc $0.

Objectives: This course provides students with fundamental knowledges on signal processing,
including the notions of digital signals and digital systems, sampling theorem, convolution,
impulse response, z-transform, Fourier transform. Students can also acquire basic knowledges
of digital filters (classification, structures, characteristics). The course also provides students

with knowledges to study concerning courses, such as Digital Filters.

No6i dung: Mén hoc ndy ¢ sau chuong: Chuong 1 - Khai niém chung; Chuong 2 - Biéu dién
tin hi€u ro1 rac trong mién tan s lién tuc; Chuong 3 - Céac hé théng 01 rac; Chuong 4 - Biéu
dién tin hiéu va hé théng rdi rac trong mién z; Chuong 5 - Biéu dién tin hiéu roi rac trong mién
tan so roi rac; Chuong 6 - Téng quan vé loc sb.

Content: This course includes six chapters: Chapter I - Introduction; Chapter 2 - Digital signal
representation in continous frequency domain; Chapter 3 - Digital systems,; Chapter 4 - Digital
signal and system representation in z-domain; Chapter 5 - Digital signal representation in

discrete frequency domain,; Chapter 6 - Introduction to digital filters.

EE6551 Dién tir cong suit ning cao (Advanced power electronics)

- Khéi luong (Load hours): 2(2-1-0-4)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trude (Preceding course): EE3410-Bién tir cong suat; EE4331-Biéu khién Dién
tr cong suat

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Trén co sé nhitng kién thic da dugc trang bi vé Dién tir cong sudt (EE3410) va Thiét
ké hé thong diéu khién Pién tir cong suat (EE4336) Pién tir cong sudt ning cao c6 muc tiéu dua
dén cho nguoi hoc kha ning phan tich, danh gia nhitng cdu tric bo bién d6i DC-DC, DC-AC
¢6 d6 phuc tap cao hon va kha nang thiét ké hé thong diéu khién bo bién doi bang nhiing phuong
phap phi tuyén va thong minh. Nhiing bd bién d6i DC-DC s& nghién ctru nhimng céu trac mang
dén mat do cong suit cao, cong suat 16n (high power density). V& DC-AC s& nghién ctru cac
céu trac bo bién ddi hiéu suat cao (high efficency) trong dai cong suét 16n, dién ap cao.

Objectives: The course equips students with the ability to research, develop, and apply power

electronic converters with advanced features such as high power density DC-DC converters (
high frequency resonant dc-dc converter, DC-DC interleave, Dual active bridge DAB



converter, ...), multi-level DC-AC converters, matrix inverters. In addition, students are also
equipped with advanced control knowledge for power electronic control systems such as:
Nonlinear control, Model predictive control, Neural network.

Noi dung: Noi dung mén hoc gém hai phan:

I. Nhitng bd bién d6i ban dan DC-DC cong suét 16n, mat do cong suét cao, méd hinh toan hoc,
diéu khién va tng dung.

- DC-DC interleaved converters,
- Dual active bridge DAB,

II. Nhitng bo bién d6i DC-AC hiéu suit cao trong dai cong suét 16n, dién ap cao, mo hinh toan
hoc, diéu khién va ung dung.

- Céc b bién d6i da murc: Chu tric bd bién doi da mic, diéu ché PWM, SVM,

- Bién tan kiéu ma tran: ciu trac mach luc, didu ché PWM, SVM,

Content: The course content consists of two parts:

1. High power DC-DC converter, high power density,modelling, control, and applications:
- DC-DC interleaved converters,

- Dual active bridge DAB,

1I. High-power, high-efficiency DC-AC converters, high voltage, modelling, controlling, and

applications:
- Multilevel converter: Topologies, PWM, SVM modulation method,
- Matrix converter: Topologies, PWM, SVM modulation method.

EE6010 Seminar 1

- Khéi lugng (Load hours): 3(0-0-6-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trudc (Preceding course): Khong (None)

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Sinh vién thyc hién nghién ctru van dé b sung cho hudng nghién ctru va ké hoach
nghién ctru cua luan van thac si.

Objectives: Students undertake research issues that complement the research direction and
research plan of the master thesis.

No6i dung: Sinh vién thyc hién ndi dung theo huéng dan ciia giang vién theo hudng nghién ctru
da chon. Sinh vién ngoai ndi dung tong quan phai bao céo trude hoi ddng vé hudng nghién ciru
va ké hoach trong thoi gian 1am thac si

Content: Students follow the content of the instructor according to the chosen research

direction. Students in addition to the content of the review must report to the committee on
research directions and plans during their master's degree



EE6020 Seminar 2

- Khéi lugng (Load hours): 3(0-0-6-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trudce (Preceding course): Khong (None)

- Hoc phﬁn song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Sinh vién thyuc hién nghién ctru van dé bd sung cho hudng nghién ctru.

Objectives: Students undertake research issues that are complementary to the research
direction.

Noi dung: Sinh vién thuc hién ndi dung theo huéng dan cia giang vién theo huéng nghién ctru
da chon.

Content: Students follow the content of the instructor according to the chosen research
direction.

EE6532 T6i wu héa va diéu khién t6i wu (Optimization and optimal control)

- Khdi lugng (Load hours): 3(3-1-0-6)

- Hoc phﬁn tién quyét (Pre-requisite): EE3288 — Ly thuyét diéu khién tuyén tinh

- Hoc phan hoc trude (Preceding course): Khong (None)

- Hoc phﬁn song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Trang bi cho sinh vién cac kién thirc co ban va nang cao trong linh vuc sir dung t6i
uu hda c6 hoac khong cé rang budc vao diéu khién, bao gém nhéan dang tham s6 mo hinh dbi
tuong, xac dinh t8i wu tham sb bo diéu khién, thiét ké bo quan sat trang thai tbi uu, xay dung
b¢ diéu khién bu bat dinh.

Objectives: This course provides students all fundamental and essentially advanced knowledge
related to applying unconstrained/constrained optimization approaches in control engineering,
including model parameter identification, determining optimality the parameters for
controllers, design methods of optimal states observers as well as synthesizing a disturbances
compensation controller.

Nbi dung: Mén hoc ciing cung cap cho hoc vién kha nang giai quyét cac bai toan diéu khién tdi
uu dong, xac dinh duogc tin hi¢u cling nhu bd diéu khién tdi wu theo mot chi tiéu chét lugng cho
trude, ciing nhu nhitng tng dung cuia chiing trong nhiu bai toan diéu khién k¥ thuat khac nhau.
Content: This course will provide students also the ability for solving fundamentally optimal
control problems according to some fixed and

EE6022 Diéu khién qua trinh ning cao (Advanced process control )
- Khéi luong (Load hours): 3(2-2-0-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phén hoc trude (Preceding course): EE3550 Piéu khién qua trinh
- Hoc phan song hanh (Co-requisite courses): Khong (None)



Muc tiéu: Trang bi cho hoc vién cac kién thirc ning cao trong thiét ké hé théng diéu khién qua
trinh da bién. Sau khi hoc xong, hoc vién c6 kha nang:

+ Hiéu dugc nhitng van dé co ban cua didu khién hé da bién, c6 kha nang phan tich va thiét ké
hé diéu khién cho qua trinh da bién dua trén céu tric phi tap trung, cAu trac tach kénh, céu trac
PID da bién, cdu trac phan hoi trang thai va phan hdi dau ra, phwong phap MPC.

+ Hiéu duogc cach dit van dé va phuong phap giai quyét bai toan diéu khién toan nha may
(plant-wide process control).

Objectives: This course provides advanced knowledge on designing mutivariable process
control systems. After completing this course, student has ability to:

+ Understand the basics of multivariable control system, analyze and design control systems
for multivariable processes based on decentralized-, decoupling-, multivariable PID-, state-
feedback- and output-feedback control structures and the MPC method.

+ Understand how to pose a problem and methodologies to solve the plant-wide process

control problem.

Noi dung: Phan tich hé diéu khién qua trinh da bién. Cac ciu tric diéu khién qua trinh da bién:
Piéu khién phi tap trung, didu khién tach kénh, diéu khién da bién, ciu tric PID da bién, phan
hoi trang thai va phan hdi dau ra. Diéu khién dy bao: DMC va GPC, mé hinh ham truyén va
md hinh trang thai. T6i wu hoa diém lam viéc. Piéu khién trinh ty va lién dong. Piéu khién toan
nha may.

Content: Analysis of multivariable process control systems. Multivariable process control
structures: Decentralized control, decoupling control, multivariable control, multivariable PID
structures, state feedback and output feedback. Predictive control: DMC and GPC, transfer
function and state-space models. Set point optimization. Sequencial control and interlock.

Plant-wide process control

EE6445 Diéu khién mo va mang no ron (Fuzzy control and neural networks)

- Khéi luong (Load hours): 3(3-1-0-6)

- Hoc phan tién quyét (Pre-requisite): EE3288 - Ly thuyét diéu khién tuyén tinh hodc tuong
duong

- Hoc phan hoc trude (Preceding course): Khong (None)

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Cung cap nhimg kién thirc diéu khién nang cao dya trén co s¢ hé md va mang no-

ron. Sinh vién c6 thé ap dung cac phuong phap diéu khién dya trén hé mo va mang no-ron cho

cac ddi trong nhu 16 bdt va cac qua trinh trong cong nghiép.

Objectives: Provide advanced control methods using fuzzy systems and neural networks.

Student is able to apply these advanced controller for robots and industrial processes.

Nbi dung: Cac mo hinh md Mamdani, Sugeno va Takagi-Sugeno-Kang, diéu khién m¢ PID,

diéu khién mo truot, diéu khién mo thich nghi; mang no-ron, thuat toan lan truyén ngugc dong,

cac phuong phap huén luyén mang no-ron, nhan dang hé thong dua trén mang no-ron, diéu



khién theo md hinh mau dya trén mang no-ron, diéu khién du bao dua trén mang no-ron, diéu
khién thich nghi dya trén mang no-ron

Content: Fuzzy models: Mamdani, Sugeno and Takagi-Sugeno-Kang, Fuzzy PID control, fuzzy
sliding mode control, fuzzy adaptive control; neural networks, dynamic backpropagation,

network training methods, system identification using networks, network reference model
control, network predictive control, network adaptive control.

EE6435 Diéu khién hoc ting cwdng (Reinforcement Learning control)

- Khéi luong (Load hours): 3(3-1-0-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trudc (Preceding course): EE6532 - T6i wu hoa va diéu khién tdi wu

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Sau khi két thic hoc phén sinh vién hiéu dugc vai tro va kha nang ing dung cua hoc
tang cuong trong linh vyc diéu khién

Objectives: After finishing this course, the students know about the role as well as the
applications of the reinforcement learning in the control system.

Noi dung: Mén hoc cung cép cho sinh vién cai nhin tong quat vé hoc ting cudng trong diéu
khién tu dong. PAu tién, cac kién thic co ban can thiét dé lam viéc véi hoc cung ¢b duoc gioi
thiéu. Tiép theo, sinh vién dugc gidi thi¢u vé céc thuat toan co ban cta hoc tang cuong. Cudi
cung, sinh vién dugc hudng dan dé thiét ké cac bo diéu khién hoc ting cuong cho mot s6 ddi
tuong cu thé.

Content: This course provides the students the general knowledge about reinforcement
learning. Firstly, the requirement tools are recalled. Next, the basic algorithms of the
reinforcement learning are presented. Finally, some examples about reinforcement learning
based controller design are introduced.

EE6334 Piéu khién hé da tac tir (Control of multi-agent systems)

- Khéi luong (Load hours): 3(3-1-0-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc truée (Preceding course): EE3288 - Ly thuyét diéu khién tuyén tinh

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc ti€u: Sau khi hoan thanh khoéa hoc, hoc vién cé kha nang 14p md hinh, phan tich va thiét
ké diéu khién cho mot s6 hé da tac tir.

Objectives: After completing this course, student has ability to model, analyze and design
decentralized controllers for multi-agent systems.

No6i dung: Mén hoc ndy cung cip cho sinh vién nhitng kién thirc co so vé diéu khién hé da tac
tir. Noi dung ctia mén hoc bao gdm: (i) M6 hinh hoa va mé phong hé da tac tir; (ii) Phan tich
va thiét ké hé déng thudn: phan tich tinh on dinh cua qua trinh déng thuén, hé déng thuén co6
tac tir diu dan, qua trinh dong thudn canh, déng thuin dau ra, dong thuin bam; (iii) Phuong



phap phan tich, thiét ké diéu khién hé da tac t: diéu khién doi hinh, dinh vi mang cam bién,
giir lién két va mang x4 hoi ciing duoc gidi thidu.

Content: This course provides basic knowledge on control of multi-agent systems. The contents
of this course include: (i) Modeling and simulation of multi-agent systems, (ii) Analyse and
design of consensus protocol: stability and convergence of the consensus system, leader-
follower consensus, edge agreement, output synchronization, consensus tracking, (iii) Analysis
and control of multi-agent systems: formation control, network localization, connectivity
maintenance, and social networks.

EE6424 Mang no-ron va hoc sau (Neural network and Deep learning)

- Khéi luong (Load hours): 3(3-1-0-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trude (Preceding course): Khong (None)

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Sau khi hoan thanh mén hoc nay, hoc vién hiéu dugc céac kién thirc co ban cua mang
no ron noi chung va mang hoc sau noéi riéng; tir 46, hoc vién biét cach &4p dung cac k¥ thuét hoc
sau dé xay dung mat so h¢ thong img dung thuc t€ nhu bai todn phan loai hinh anh, nhan dang
khuén mat hay tong hgp van ban.

Objectives: After completing this course, students understand the basic knowledge of neural
networks in general and deep learning in particular;, From there, learn how to apply deep
learning techniques to build some practical application systems such as image classification,
facial recognition or text synthesis.

No6i dung: Mén hoc ndy gdm 5 chuong: Chuong 1 - Mang no ron va hoc sau; Chuong 2 - Mot
sO van dé va giai phap trong mang no ron sau; Chuong 3 - Mang no ron tich chap (CNN);
Chuong 4 - Mang no ron hdi quy (RNN, LSTM, GRU); Chuong 5 - Ung dung ctia hoc sau
Content: This course consists of 8 chapters: Chapter 1 - Neural networks and Deep learning;
Chapter 2 - Improving Deep Neural Netwoks, Chapter 3 - Convolutional Neural Networks,
Chapter 4 - Recurrent Neural Networks; Chapter 5 - Deep Neural Netwok Applications
EE6447 Thiét ké FPGA cho hé théng nhing (FPGA Design for Embedded systems)

- Khéi luong (Load hours): 3(3-1-0-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trude (Preceding course): EE2130 — Thiét ké hé théng sd

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Sau mon hoc nay, sinh vién nim dugc khai niém va phuong phép thiét ké hé thong
nhiing & muc thiét ké logic sir dung ngoén nglt mo ta phan cting va chay trén FPGA - cong nghé
dang ngay cang phd bién trong cac tmg dung cong nghiép ciing nhu dan dung nho wu thé vé
hi€u nang cao.

Objectives: After this course, students have knowledge on the concepts and methods of
designing embedded systems at the logical level using hardware description language based



FPGA technology - which becomes more and more popular nowadays in industrial applications
as well as civil applications thanks to its high performance advantages.

Noi dung: Mén hoc ndy cung cap cho sinh vién céc kién thirc nén tang cing véi cac ki ning
thue hanh vé thiét ké FPGA cho hé thng nhiing. Sinh vién s& dugc gi6i thiéu khai niém FPGA
1a gi, cong nghé FPGA duoc phat trién nhu thé ndo, cac ngdn ngir mé ta phan cing va hudng
dan st dung phan mém dic thu dé thiét ké hé thong trén FPGA.

Content: This course provides fundamental knowledge along with practical skills in embedded
systems design based FPGAs. Students will learn what the FPGA is, how the FPGA technology

is developed, hardware description languages, and how to use development tools to design
systems on the FPGA.

EE6423 Xir ly tin hi¢u ngiu nhién (Stochastic Signal Processing)

- Khéi luong (Load hours): 3(3-0-1-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trude (Preceding course): EE6503 - X Iy tin hiéu s6

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Hiéu duoc cac kién thic co ban vé qué trinh ngﬁu nhién, bai toan udc luong phé cong
sudt cta tin hiéu. Hiéu nguyén 1y va tmg dung bo loc t6i wru va loc thich nghi trong cac bai toan
xtr 1y tin hi¢u.

Objectives: Understanding basics of random process, problem of spectrum estimation for
digital signal, principle and application of optimum filters and adaptive filters.

Nbi dung: Mén hoc cung cap cho sinh vién cac kién thirc vé qué trinh ngiu nhién thoi gian roi
rac, thuat toan d¢ quy Levinson, cac bd loc t8i wu Wiener va Kalman, bai toan udc luong phé
cong suat, van dé loc thich nghi.

Content: This course provides students with knowledge of random process, Levinson recursion,
optimum filters (Wiener and Kalman filters), spectrum estimation and adaptive filters.
EE6448 Thu hoach ning lwgng va bién d6i (Energy Harvesting and Conversion)

- Khéi luong (Load hours): 3(3-1-0-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trude (Preceding course): Khong (None)

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Sau khi hoan thanh mén hoc nay, hoc vién c6 kién thirc co ban vé cac phuong phép
thu hoach ning lugng va bién d6i xir Ii luu trit ning lugng. Hiéu dwoc nguyén 1y, cdu tao va
g dung ctia cac phuong phap. Day 1a kién thirc nén tang cho phép hoc vién c6 kha ning ap
dung dé nghién ctru chuyén sau vé linh vuc tu chu ning luong cho cam bién va thiét ké cac bo
thu hoach ning lwong cho cac bai toan thyc té

Objectives: After completing this course, students will have a basic knowledge of energy

harvesting methods, electric power conversion and energy storages. Understanding the
principles, structure and application of these methods. This is the fundamental knowledge that



allows students to apply for advanced research in the energy autonomy for sensors and design
of energy harvesters for practical problems.

Noi dung: Mén hoc ndy cung cip cac nguyén 1y co ban vé cac ky thuat thu hoach va bién d6i
ning luong tir cic ngudn ning luong cob tir cac chuyén dong, trong mdi trudng ciing nhu Gmg
dung cta né trong thiét ké cac thiét bi tu chu ning luong. Cu thé mdi phuong phap thu hoach
s& dugc mo ta nguyén 1y, cau tao va tng dung. Cac phuong phép bao gdm: thu hoach ning
lwong tir ngudn nhiét, tir ngudn rung (tinh dién, dién tir va ap dién), tir ngudn birc xa (quang
dién va song vo tuyén), tir ma sat dién. Hon nita céc thiét bi luu trir nhu pin, pin mang mong,
pin nhién li€u, tu va si€u tu s€ duogc gioi thi¢u. Cac ki thuat bién d6i dién tur ngué)n nang luong
thu duoc dé trich trit trong cac thiét b luu trit s& duoc trinh bay gdm cé: vin dé chuin hoa cong
sut, cac ki thuat chuyén db6i DC/DC, AC/DC va RF/DC, tén hao cong sut trong qua trinh
chuyén doi. Céc giai phéap thiét ké mach quan 1y ning luong, tmg dung trong cac thiét bi tu cha
nang luong trong cong nghiép va dan dung s& dugc trinh bay va trién khai trong mén hoc nay.

Content: This course covers the basic principles and recent advances in energy harvesting
technologies for small-power applications, including self-powered or autonomous systems,
with a focus on the description of energy sources from motions, ambient environment and their
characteristics for energy harvesting as well as the role of materials in the development of these
technologies. Specifically, each harvesting method will be described in principle, structure and
application. Methods include harvesting energy from thermal sources, from vibration sources
(electrostatic, electromagnetic and piezoelectric), from radiation sources (photovoltaics and
radio waves), from triboelectric. Furthermore, energy storages such as batteries, thin-film
batteries, fuel cells, capacitor and supercapacitors will be introduced. The techniques of
converting electricity from the energy source to be stored in energy storages will be presented
including power normalization, electric power conversion techniques DC/DC, AC/DC and
RF/DC, power loss during conversion. A power management circuit design for small scale
energy harvesting for various energy sources developed recently in academia and industry also

will be given during the course.

EE6446 Hé thong cam bién théng minh (Smart Sensor Systems)

- Khéi luong (Load hours): 3(3-1-0-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phén hoc trude (Preceding course): EE6543 - Cam bién va xtr 1y tin hiéu do

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Cung cip cho hoc vién vé cau tric, mé hinh ctia cam bién thong minh va tng dung
ctia chung trong thiét bi do thong minh. Hoc vién biét phan tich va trién khai cac thuat téan theo
céc chirc nang thong minh trong cac cam bién, thiét bi do va hé thong. Mot trong nhiing diém
quan trong cta hoc phan nay 1 dem lai cach phén tich va thiét k& mot cam bién thong minh, hé
thdng do, cach thirc lwa chon cac phan tir chinh va truyén thong trong hé théng. Hoc vién ciing
s& nam dugc mot s6 vi du vé cam bién va hé thdng do thong minh dién hinh.

Objectives: Provide students with the structure and model of smart sensors and their
applications in smart measuring devices. Students know how to analyze and implement



algorithms according to intelligent functions in sensors, measuring devices and systems. One
of the important points of this course is to provide an analysis and design of a smart sensor, a
measuring system, a way to select key elements and a communication in the system. Students
will also learn some examples of typical smart sensors and measuring systems.

No6i dung: Mén hoc cung cép cho hoc vién mét s6 kién thirc vé cu triic cam bién, thiét bj va hé
théng thong minh. Cac thuit toan thong minh co ban trong cam bién, thiét bi do théng minh.
Céc hé thong théng minh: ciu tric, cac tiéu chuin danh gia vé truyén thong, chirc ning trong
hé thdng. Phuong phap thiét ké mot chip cam bién théng minh. Céc k¥ thuat truyén thong va
giao tiép trong mang cam bién thong minh. Céc vi du dién hinh vé hé théng cam bién thong
minh trong y t&, méi trudng, cong nghiép va toa nha théng minh

Content: The course provides students with some knowledge about sensor structures, devices
and intelligent systems. Basic smart algorithms in sensors and smart measuring devices. Smart
systems: structure, standards for communication, functions in the system. The method of
designing an intelligent sensor chip. Communication and communication techniques in
intelligent sensor networks. Examples of intelligent sensor systems in health, the environment,

industry and smart buildings

EE6326 Cac phwong phap diéu khién nang cao cho hé co dién tir va robot (Advanced
control for mechatronics and robot)

- Khéi luong (Load hours): 3(3-0-0-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trude (Preceding course): EE3288-Ly thuyét diéu khién tuyén tinh

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc ti€u: Gioi thiéu cac ph'?ln ttr co ban, cau tric ciia mot hé théng co dién tur va robot
M0 hinh hoéa va phan tich hé co dién tir va robot

Thiét ké diéu khién h¢ co dién tir va robot

Objectives: Introduce the basic elements and structure of mechatronic and robot systems
Modeling and Analysis of mechatronic and robot systems

Control design of mechatronics and robot systems

N1 dung: Mon hoc gidi thi¢u cho hoc vién cach thuce thiét ké diéu khién va xay dung h¢ théng
co dién tr va robot. Hoc vién s€ duoc tiép can hé théng co dién tir tor muc do phén tir co ban
cua hé théng nhu cam bién, co ciu chép hanh, két cAu co khi cho dén mirc d6 hé théng nhu
phan tich va tich hop hé thdng. Céc thuat toan diéu khién ning cao cho hé co dién tir va robot
s€ dugc gidi thiéu trong mon hoc nay.

Content: The course aims at providing basic knowledge to design and construct mechatronics
systems. From the element to system level, student approach the mechatronics system with
information on sensors, actuator, robotics and system analysis and integration. Advanced
control algorithms for mechatronic systems and robotics are introduced in this course.



EE6425 Diéu khién ning cao hé truyén dong dién va dién tir cong suit (Advanced

Control of electrical drives and power electronics)

- Khéi luong (Load hours): 3(3-1-0-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trudc (Preceding course): EE3410-Bién tir cong suat; EE3510-Truyén dong
dién; EE4331-Diéu khién Dién tir cong suat

- Hoc phén song hanh (Co-requisite courses): Khong (None)

Muc ti€u: Mon hoc trang bi cho hoc vién kha nang nghién ctru, phat trién cac hé théng dién tur
cong suit - truyén dong dién véi cac ki thuat diéu khién nang cao nhu: Diéu khién phi tuyén,
diéu khién du béo, neural network trong cac hé théng truyén dong dién xoay chiéu va céac hé
thong bd bién d6i AC-DC-AC.

Objectives: The course equips students with the ability to research and develop power
electronic systems - electric drives with advanced control techniques such as: Nonlinear
control, model predictive control, neural network in AC drives and AC-DC-AC converter

systems.

Noi dung: Piéu khién dy bao trong dién tir cong sudt va truyén dong dién: Nguyén 1y co ban,
Iy thuyét va phuong phap thiét ké; Ung dung diéu khién du bao trong cac bo bién d6i AC-DC-
AC va cac hé truyén dong dién xoay chiéu; Ung dung mang neural trong diéu khién dién tir
cong suit-truyén dong dién: Nguyén 1y co ban, 1y thuyét va tng dung; Diéu khién phi tuyén véi
cac ing dung diéu khién dong co mot chiéu DC, xoay chiéu khong dong bo IM, dong bo PMSM.
Content: Predictive Control in Power Electronics and Drives: Basic Concepts, Theory, and
Methods; Application of Predictive Control in AC-DC-AC Converter System and AC drives;
Adaptive Neurocontrollers for Drive Systems: Basic Concepts, Theory and Applications;

Nonlinear

Control with DC motor, Induction Motor IM, PM synchronous Motor Applications: feedback

linearization, sliding mode control;

EE6426 Diéu khién ngudn niing lwong tai tao sir dung bd bién doi dién tir cong suit

(Control of renewable energy sources using Power Electronics converters)

- Khéi luong (Load hours): 3(3-0-0-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phén hoc trude (Preceding course): EE3410-Dién tir cong suat; EE4331 - Piéu khién
Dién tir cong sudt

- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Mén hoc "Diéu khién nguén nang lugng tai tao st dung bd bién ddi dién tur cong

sut" trang bi cho hoc vién hé thong kién thirc so dd nguyén 1y, cau trac diéu khién dic thu cho

bo bién doi dién tir cong suét tich hop ngudn ning luong téi tao trong ludi dién. Mén hoc trang

bi cho hoc vién cac yéu cau khi két ndi ngudn niang luong tai tao trong ludi dién dé dam bao

chat luong dién ning. Cac kién thirc vé mo hinh héa va mé phong ciing duoc cung cép cho hoc



vién dé xay dung céc kich ban van hanh cho cac ngudn ning luong tai tao khi két nbi voi ludi
dién

Objectives: The course "Renewable energy control systems" equips students with the knowledge
about principle diagrams, specific control structure for power electronic converter in grid-
conneted renewable energy systems. The course equips students with the requirements for gird-
connected renewable system to ensure the quality of power system. Knowledge of modeling and
simulation is also provided for students to develop operating scenarios for grid-conneted
renewable system.

No6i dung: Cau tric bo bién doi dién tir cong suat két ndi ngudn nang luong tai tao.

H¢ thong diéu khién b bién doi dién tir cong suat két ndi cac nguodn nang lugng tai tao trong
ché do doc 1ap hoac noi ludi.

Van dé d¢am bao chat lugng dién ning cho ngudn ning luong tai tao duoc tich hop trong ludi
dién.

Ché d6 1am viéc song song cua cac bd bién ddi dién tur cong suét trong ludi dién

Content: Power electronic converters for renewable energy systems.

Power electronic control in Renewable energy systems: Independent or grid mode.

Power Quality problems in Grid-Connected renewable energy Systems

Shunt converter operation mode

EE6328 Piéu khién chuyén dong (Motion control)

- Khéi luong (Load hours): 3(3-0-0-6)

- Hoc phan tién quyét (Pre-requisite): Khong (None)

- Hoc phan hoc trudc (Preceding course): EE6312 — Phan tich va diéu khién hé phi tuyén
- Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Hiéu khai niém co ban vé 1ap quy dao va diéu khién chuyén dong.

C6 kha nang tinh toan, lya chon dong co va co cau truyén dong

Hiéu biét vé diéu khién chuyén dong, giao dién va thiét bi ngoai vi, cac chuén truyén thong
cong nghiép tmg dung cho diéu khién chuyén dong.

C6 kha ning ung dung 1y thuyét diéu khién tuyén tinh, phi tuyén va thiét ké bo quan sat trong
diéu khién chuyén dong

Objectives: Fundamental concept of motion planning and control.

Ability to perform motor and transmission sizing.

Understand motion controllers, interfacing peripherals, industrial communication.
Ability to apply linear, nonlinear control, and observer for motion control.

Nbi dung: Mén hoc gitip sinh vién c¢6 cai nhin khéi quéat vé nhimng k¥ thuat dang dwoc tmg dung
trong diéu khién chuyén dong céng nghiép va cac van dé thiét ké diéu khién. Sau khoa hoc,



sinh vién c6 kha ning phan tich cic bai toan diéu khién chuyén dong va lwa chon chién luoc
diéu khién thich hop. Sinh vién s& c6 kinh nghiém thiét ké va trién khai hé thong diéu khién
cho cac tmg dung diéu khién chuyén dong.

Content: The course is intended to give students an overview of the present technologies in
industrial motion control and the future trends in control design. After completion of the course,
students are capable of analyzing an industrial multivariable servosystem and designing an
adequate control. Students gain practical experience in the design and implementation of
advanced controllers for various motion control problems.

EE6001 Luén vin tot nghiép (Graduation thesis)
- Khéi luong (Load hours): 15(0-0-30-30)

- Hoc phan tién quyét (Pre-requisite): DX6000 - D6 an Dé xuét, EE6010 - Seminar 1, EE6020 -
Seminar 2.

- Hoc phan hoc trude (Preceding course): Khong (None)

Hoc phan song hanh (Co-requisite courses): Khong (None)

Muc tiéu: Trong hoc phan nay, hoc vién s& van dung cac kién thirc chuyén siu vé ki thuat diéu
khién, do luong va ty dong hoa, téng hop kién thirc tir cac linh vyc lién quan (dién, dién ti,
CNTT, AL..) dé thiét ke phat trién va trién khai cac giai [phap k¥ thuét tich hop, danh gia hiéu
qua va dé xuit cac cai tién cho cac hé thong do luong, diéu khién va tu dong hoa.

Objective: In this course, students will apply in-depth knowledge of control, measurement, and
automation engineering, synthesize knowledge from related fields (electrical, electronic, IT, Al,
etc.) to design, develop, and implement integrated technical solutions, evaluate the
effectiveness, and propose lmprovements for measurement, control, and automation Systems
Noi dung: Tim hiéu tong quan vé nghién ciru, lya chon phuong phap nghién ciru phu hop, trién
khai cong viéc va danh gia két qua, viét va trinh bay luan van

Content: Make an overview of research, choose appropriate research methods, carry out work
and evaluate results, write and present a thesis.
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