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ADLINE
ANN
BPTT
LDDN
LMS
NNs
RTRL
SDBP

OBP
VLBP

CAC TU VIET TAT
ADAptive Linear Neural, mang tuyén tinh thich nghi don 16p
Artificial Neural Network, mang no-ron nhan tao
BackPropagation-Through-Time, lan truyén nguoc xuyén tim
Layered Digital Dynamic Network, mang no-ron dong
Least Mean Square, trung binh binh phuong nhoé nhat
Neural NetworkS, mang no-ron
Real-Time Recurrent Learning, thuat hoc hoi qui thoi gian thuc

Steepest Descent BackProbagation, thuat toan lan truyén nguoc giam
dbc nhat

Optical BackProbagation, thudt toan lan truyén ngugc “tdc d6 anh sang”

Variable Learning rate BackProbagation algorithm, thuat to4n lan truyén

nguoc voi tdc dd hoc thay doi.
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TOM TAT KET QUA NGHIEN CUU
PE TAI KHOA HQC VA CONG NGHE CAP BQ

Tén dé tai: Nghién ctru thuit toan tim nghiém tbi wu toan cuc trong qua trinh
luyén mang no-ron - ing dung dé nhin dang, diéu khién ddi twong dong hoc phi
tuyén.

Ma s6: B2009 — TN 02 - 13

Chu nhiém dé tai: ThS. Nguyén Thi Thanh Nga

E mail: nguyenthithanhnga-tdh@tnut.edu.vn;

Co quan chu tri dé tai: Pai hoc Thai Nguyén;
Pon vi phdi hop chinh: Khoa Pién, Khoa Pién tir, Truong Pai hoc Ky thuiat Cong
nghiép — Dai hoc Thai Nguyén;
Thoi gian thuc hién: 24 thang (Tur thang 04/2009 dén thang 04/2011)
1. Muc tiéu
- Pua ra duoc thuat toan tim nghi¢m tdi wru toan cuc trong qua trinh luyén mang
no-ron.
- Ap dung trong thyc té dé diéu khién hé théng xtr Iy nude thai, canh tay robot hodc
d6i twong phi tuyén khéc trong cong nghiép.
2. N¢i dung chinh
- Nghién ctru 1i thuyét vé mang no-ron trong nhan dang va diéu khién d6i tuong
dong hoc phi tuyén.
- Nghién ctru li thuyét vé thuat todn vuot khe va xdy dung thuét toan tinh budc
hoc vuot khe.
- Xay dung thuét toan huén luyén mang no-ron két hop giita thuat toan lan truyén
nguoc va budc hoc vuot khe.
- Viét va cai dat chuong trinh huan luyén mang no-ron trén C++ dé giai bai toan
t6i uru tinh.
- Viét va cai dat chuong trinh huan luyén mang no-ron trén Matlab dé nhan dang
va diéu khién d6i twong dong hoc phi tuyén.
3. Két qua chinh dat dwoc
3.1. Sin phim khoa hoc
1. Cong Nguyen Huu, Dung Nguyen Tien, Nga Nguyen Thi Thanh; Research
and Development of an adaptive control system for extremal systems; The 2009
International Forum On Strategic Technologies (IFOST 2009); October 21 — 23, 2009
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— Ho Chi Minh city, Vietnam; Session 5 - Renewable Energy and Energy
Conservation, page 235 - 238.

2. Cong Nguyen Huu, Nga Nguyen Thi Thanh, Huy Nguyen Phuong; Research
on the application of genetic algorithm combined with the “cleft-overstep” algorithm
for improving learning process of MLP neural network with special error surface.;
The 7th International Conference on Natural Computation (ICNC'11) and the 8th
International Conference on Fuzzy Systems and Knowledge Discovery (FSKD'11),
2011.

3. Nguyén Hiru Cong, Nguyén Thi Thanh Nga, Pham Vin Hung; Nghién ciru
ing dung mang héi quy thoi gian lién tuc trong nhin dang va diéu khién hé thong
xw ly nwoc thai, Tap chi khoa hoc cong nghé Pai hoc Thai Nguyén s6 12 tap 74 nam
2010.

3.2. Sdan pham dao tao

1. Luan van cao hoc (2):

- “Nghién ctru ung dung mang no-ron trong nhan dang va diéu khién ddi tugng
dong hoc phi tuyén”, 2010. Hoc vién: Pham Van Hung. GVHD: PGS.TS: Nguyén Hiru
Cong.

- Lu4n vin cao hoc: “Ung dung mang no-ron chan doan sy cb trong may bién 4p
luc”, 2010. Hoc vién: Bui Ptrc Cuong. GVHD: PGS.TS: Nguyén Hiru Cong.

2. 01 dé tai nghién ctru khoa hoc cap truong:

“Nghién ctru mot phuong phap méi giai bai toan t6i wu tinh v6i ham muc tiéu

c6 dang didc biét”, 2011. Chu nhiém dé tai: KS. DS Duy Cop

3. Huéng dan 01 dé tai Nghién ctru khoa hoc sinh vién.

“Ung dung thuét toan vuot khe dé nhan dang doi tuong diéu khién trong bai

toan diéu khién qua trinh”. Sinh vién: Nguyén Tién Manh. GVHD: Nguyén Thi

Thanh Nga.
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SUMMARY RESEARCH RESULT OF SCIENTIFIC AND

TECHNOLOGICAL THEME IN MINISTRY LEVEL

Topic: Research the algorithm to find global optimal solution in process of training
neural network — Applying to identify, control kinematics nonlinear object.
Code: B2009 — TNO2 - 13
Promotor: Master of science Nguyen Thi Thanh Nga
E mail: nguyenthithanhnga-tdh@tnut.edu.vn;
Administrative agency: Thai Nguyen University
Co-ordinate agency: The Faculty of Electrical Engineering + The Faculty of
Electronics Engineering, Thai Nguyen University of Technology
Time: 24 months (From 04/2009 to 04/2011)

4. Objects

- Offer the algorithm to find global optimal solution in process of training neural
network

- Apply in practice to control sewage treatment system, robot arm or other

nonlinear objects in industry
2. Content

- Theorical research about neural network in identifying and controlling
kinematic nonlinear object.

- Theorical research about cleft — overstep algorithm and build the algorithm to
calculate steps

- Build the algorithm to train neural network in combining between back
propagation and cleft - overstep

- Write and install the program to train neural network by C++ to solve static
optimal problem

- Write and install program to train neural network by Matlab to identify and
control kinematics nonlinear object.
3. Results:
3.1. Scientific products

1. Cong Nguyen Huu, Dung Nguyen Tien, Nga Nguyen Thi Thanh; Research
and Development of an adaptive control system for extremal systems; The 2009
International Forum On Strategic Technologies (IFOST 2009); October 21 — 23, 2009
— Ho Chi Minh city, Vietnam; Session 5 - Renewable Energy and Energy
Conservation, page 235 - 238.
2. Cong Nguyen Huu, Nga Nguyen Thi Thanh, Huy Nguyen Phuong; Research

on the application of genetic algorithm combined with the “cleft-overstep” algorithm
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