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1. Muyc tiéu mén hoc:

Khoa Hoc May Tinh (8480101)

Mon hoc cung cip cho ngudi hoc nhitng k§ thuat quan trong va c6 tinh Gmg dung cao trong linh vuc hoc may
hién dai. V&i nhiing ndi dung trong mon hoc, hoc vién dugc ky vong c6 thé hi€u, van dung, va danh gia duogc
nhiing cach tiép can hién dai trong phan tich dir liéu van ban, tiéng noi, hinh anh/video va cac dang dir liéu khéc.



This course is to provide to students important and applied techniques in modern machine leaning. With the
content given in the course syllabus, students are expected to understand, use and evaluate modern approaches
for processing text, speech, image/video and for other kinds of data.

2. Noid , oA hoc:

Moén hoc bao gom nhitng khéi kién thirc va k¥ ning sau day:

1. cac khai niém co ban trong hoc may;

2. mot sb k§ thuat hoc may truyén théng c6 chon loc nhu ciy quyét dinh va rimg ngau nhién, may vector h tro,
va mod hinh Markov an;

3. k¥ thuat hoc sau.

Pé hd tro nhiing ndi dung & trén, mot sb k¥ thudt toan hoc ciing duogc bd sung vao trudc mot sb noi dung khi
can thiét.

This course provides the following contents:

1. basis concepts in machine learning;

2. selected techniques in the traditional approach, for examples, decision tree and random forest, support vector
machine, and hidden markov model,;

3. deep learning.

To support the above-mentioned contents, selected and necessary techniques in mathematics are also presented
before each of the content.

3. Tai ligu hoe tip:
[1] Stephen Marsland, Machine Learning: An Algorithmic Perspective, 2nd Eds, CRC Press, 2015

[2] Lior Rokach and Oded Maimon, Data Mining with Decision Trees: Theory and Applications, 2nd
Eds, World Scientific Publishing, 2015

[3] Leo Breiman, Classification and Regression Trees, 1st Eds, CRC Press, 2017

[4] Nello Cristianini and John Shawe Taylor, An Introduction to Support Vector Machines and Other
Kernel-based Learning Methods, 1st Eds, Cambridge University Press, 2000.

[5] Lawrence R. Rabiner, A tutorial on hidden Markov models and selected applications in speech
recognition, in Proceedings of IEEE, Vol. 77, No. 2, pp. 257 - 286, 1989

[6] Ian Goodfellow and Yoshua Bengio and Aaron Courville, Deep learning, MIT Press, 2016

[71 FRANCOIS CHOLLET, Deep Learning with Python, Manning Publications, 2018
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1. Pay 1a mon hoc hudng dén ca Iy thuyét va thuc hanh. Hoc vién can chuan bi cac tu liéu sau trong dau cho
mon hoc:

a. Vé ly thuyét:
- Hoc vién can trang bi tai liéu tham khéao dﬁy dt cho mdi chuong.

- Poc trude tai liéu cho mdi budi 1én 16p. Thoi gian trén 16p chit yéu danh cho mé rong khai niém, lién hé thuc
tién, va thao luan.

b. V& bai tap

- Hoc vién cén tong hop cac tai liéu va cac vi dung lap trinh lién quan.

- Hién thyc bai tap bing ngdn ngir Python v&i Google Colab.

c. V& bai tap 16n (tiéu ludn):

- Hoc vién can c6 kha niang tong hop tai liéu lién quan dén dé tai bai tap 16n.

- Hoc vién can trang bi cac phuong tién lap trinh cho mén hoc, cu thé 1a Python véi Google Colab
- Hién thyc ndi dung bai tap 16n.

Danh gia sé dua trén:

- Bai tap 1on: 40%

- Bai tap: 20%

- Thi cubi ky: 40%

1. This course is designed to help students to strongly acquire both of the theoritical and the practical aspect of
image and video processing. Student attending the course should prepare the following materials at the
beginning of the course.

a. Theoretical parts:
- Student should prepare reference materials for each chapter before the lecture.

- Read reference materials for each session before attending class. Lecture hours are reserved for extending
concepts, for relating to applications, and for attending discussion.

b. Exercise parts

- Students should identify and collect related materials and programming examples.



- Implement exercises using Python with Google Colab.

Assignments:

Student should prepare the ability to obtain/search related materials for assignments.

Students should prepare fundamental library/software for practice, especiallly Python and Google Colab.

Implementing the assignments.

Grading is based on:
- Excersises: 20%
- Assignments: 40%

- Final Examination: 40%

6. Npi d hi tiét:

Tuin/

Budi Chu deé (chwong)

N¢i dung

Chuan dau ra
mon hoc

Tai lidu

1 |Giéi thiéu

1. Gi6i thiéu vé mén hoc2. Gidi
thiéu vé hoc may 2.1 Cac khai
niém co ban cia hoc may 2.2 Cac
vi du vé hoc may don gian3.
Google Colab va cac thu vién hd
trg

CbRMH.1

[11, [6], [7]

2 |Ciy quyét dinh

1. Gi6i thiéu2. Str dung cay quyét
dinh cho phan loai va hoi quy3.
Phuong phap xdy dung cdy quyét
dinh 3.1 Giai thuat tong quat 3.2
Tiéu chuan dimg 3.3 Phuong phap
tach nhanh 3.4 Phuong phap tia
nhanh 3.5 Cac gii thuat truyén
théng4. Rung ngiu nhién5. Hién
thuc va sir dung ciy quyét dinh va
rimg ngau nhién v4i Python va
scikit-learn

CPRMH.1,
CPRMH.2,
CPRMH.3

[1], (2], [3], [9]

3-4 |May véc-to hd trg

1. Gié6i thiéu2. Co so toan hoc lién
quan

2.1 Hinh hoc giai tich 2.3 Nhan
tir Lagrange 2.4 T6i uwu 10 ¢6 rang
budc3. Trudng hop kha tach tuyén
tinh hai 16p 3.1 Bai toan ti uu
cho SVM 3.2 Giai bai toan bang
1ap trinh4. Trudng hop téng quat
4.1 Bién mém 4.2 Phuong phép
kernel 4.3 Giai bai toan bang lap
trinh 4.4 Truong hop nhiéu 16p5.
SVM cho hdi quy6. Hién thyc va sir
dung SVM vai Python va scikit-
learn

CbRMH.1,
CDbRMH.2,
CbRMH.3

[11, [4], [8], [9]




Tuan/
Buoi

Chii dé (chwong)

Noi dung

Chuan dau ra
mon hoc

Tai liéu

5-6

Mo hinh Markov 4n

1. Gi6i thi¢u2. Kién thirc toan lién
quan

2.1 X4c suét, xac suit c6 diéu
kién, va doc lap xéc sudt 2.2 Phan
phdi x4c sudt, sinh s6 ngéu nhién3.
Qua trinh Markov4. M6 hinh
Markov 4n

4.1 Bai toan xac dinh xac suét
ctia mot chudi cic quan sat 4.2
Bai toan xac dinh chudi cac trang
thai 4.3 Bai toan hoc cac tham s
ctia m6 hinh tir dir lidu dAu vaos.
Hién thyc va sit dung mo hinh
Markov 4n v&i Python va scikit-
learn

CPRMH.1,
CPRMH.2,
CPRMH.3

Hoc sau: Chuin bi dir liéu

1. Dit liéu va nhan2. Array, Tensor
va GPU3. Poc va hién thi truc quan
dit li¢u4. Bién d6i va chuan hoa dir
lidu5. Thong ké va lam giau dir
lidu6. Cac tap dir liéu phd bién7.
Chuan bi dir liéu v6i Google Colab,
Tensorflow, va Pytorch (bai tap)

CDRMH.1,
CPRMH.2,
CDRMH.3

[6][7]1[10][11]

Hoc sau: Thiét ké mang I

1. Céc 16p tinh toan co ban:

1.1 Lop két ndi day du;

1.2 Lop truyén;

1.3 Lép gop (pooling);

1.4 Lép softmax.2. Ham MSE va
bai toan hdi quy3. Ham Cross-
Entropy va bai toan phan loai4.
Giai thuat SGD co ban5. Cac
phuong phap danh gia cho bai toan
hdi quy va phan loai6. Huan luyén,
kiém thir, va kiém tra7. Hién thuc
cac 16p voi Python8. Tao va sir
dung mang v&i Tensorflow/Keras
va Pytorch

CPRMH.1,
CDRMH.2,
CPRMH.3

[6][7]1[10][11]

Hoc sau: Cai dat 1

1. Gi6i thiéu vé Google Colab,
Tensorflow, Pytorch va GPU2. Bai
tap vé chuén bi dir liéu3. Bai tap vé
thiét ké mang noron 1

CPRMH.1,
CPRMH.2,
CPRMH.3

[6][7]1[10][11]

10

Hoc sau: Thiét ké mang
noron II

1. Cac 16p tinh toan: 1.1 Lop tich
chap (1-,2-, va 3-chiéu); 1.2 Lop
Dropout; 1.3 Lép Batchnorm va
chuan hoa khac; 1.4 Khi thing
du; 1.5 Khéi két ndi day.2. Ky
thuat chéng qua khop3.

Tripletloss va bai toan nhan dang4.
SGD: cac bién thé5. Thu thap thong
tin théng ké va hién thi tryc quan
qué trinh huan luyén mang noron6.
Tao va sit dung mang noron hoc
sau voi Tensorflow/Keras va
Pytorch

CPRMH.1,
CPRMH.2,
CPRMH.3

[6][7][10][11]




Tuln/

Chuan dau ra

Budi Chii dé (chwong) Noi dung mén hoc Tai liéu
1. Bai tap vé thiét k& mang noron
tich chap2. Bai tap vé xay dung cac
biéu dd thong ké dé hién thi tryc  |CDRMH. I,
11 |Hoc sau: Cai dat I1 quan qua trinh huén luyén mang CbRMH.2, [6][7][10][11]
noron.3. Huin luyén, kiém tra va CbRMH.3
kiém thir cho mang noron véi cac
bién thé ciia SGD.
1. Gi6i thiéu vé mang noron hoi
quy (RNN)2. Céc phién ban hién
thyc pho bién: LSTM va GRU3.
A N 'u %n tac lan truyén nguoc theo CBRMHLI,
12 |Mang noron hdi quy suye AP CDRMH.2, [6][7][10][11]
thoi giand. Céc trng dung cia CDRMH 3
RNN 5. Tao va st dung mang )
noron v6i Tensorflow/Keras va
Pytorch
1. Luyén tap tinh toan LSTM va
GRU dung Numpy, Tensorflow va |CDRMH.1,
13 |Hoc sau: Cai dat I11 Pytorch2. Bai tap vé sir dung LSTM [CDRMH.2, [6][7][10][11]
va GRU cho phan tich dit liéu van |CDRMH.3
ban va dir liéu c6 yéu t6 thoi gian.
14 |Bdo cdo va on tap 1. Bao cé? tiéu luan2. On tap cudi [1-11]
chuong trinh
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