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1. Myc tiéu mén hoc:

Mon hoc nay cung cip nhitng kién thirc nén tang va nhirng thanh tyu cua k¥ thuat hoc siu trong linh vuc thi
gidc may tinh. Muc tiéu chinh cia mén hoc 14 cung cip cho hoc vién nén tang vé mit 1y thuyét va thuc té dé co
thé sir dung va phat trién cic kién triic mang no-ron phtrc tap dé giai quyét cac bai toan kho trong linh vuc thi
giac may tinh nhu: phan loai anh, phat hién dbi tuong, nhan dién ddi tuong, sinh anh.

This course provides a thorough understanding of the fundamental concepts and recent advances in deep
learning. The main objective is to provide students practical and theoretical foundations to use and develop deep
neural architectures to solve challenging computer vision tasks such as: image classification, object detection,
object recognition, image generation.

2. Noid , oA hoc:

Dé hoc mon hoc nay, hoc vién can phai c6 kién thirc nén tang 1a xtr 1y anh, thi giac may tinh va hoc may. Do do,
ndi dung ctia mén hoc dwge chia lam 2 phin. Phan dau gitp hoc vién 6n lai cac khai niém cin ban cua xu ly
anh, thi giac may tinh, va hoc may, bao gdm: mang no-ron hoc sau. Phin thir hai s& gi¢i thiéu cac kién trac
mang déc trung cho tung bai toan trong xir ly anh va thi gidc may tinh nhu: phan loai anh, phat hién va nhan
dién dbi tuong, phan doan anh, sinh anh.



To take this course, students are required to have backgrounds on image processsing, computer vision and
machine learning. Therefore, the content of this course is divided into two part. The first part provides the
review of concepts on image processing, computer vision and machine learning (e.g: deep neural network). The
second part introduces specialized network architectures for each challenging tasks on image processing and
computer vision, such as: image classification, object detection and recognition, image segmentation, image
generation.

3. Tailigu hoe thp:
1. Gido trinh (Textbook)

- Ian Goodfellow, Yoshua Bengio and Aaron Courville, 2016. Deep Learning, MIT
Press, http://www.deeplearningbook.org/ (chinh)

- Ahmed Fawzy Gad, 2018. Practical Computer Vision Applications Using Deep Learning with
CNNs, Apress, (ISBN: 9781-484241677)

2. Tai liéu tham khao (References)

- Yuxi Liu, 2017. Python Machine Learning By Example: The easiest way to get into machine
learning, Packt Publishing , (ISBN: 978-1783553112)

- Huang, K., Hussain, A., Wang, Q.-F., Zhang, R. (Eds.), 2019. Deep Learning: Fundamentals, Theory and
Applications, Springer, (ISBN: 978-3030060732)

- Francois Chollet, 2017. Deep Learning with Python (1st Edition), Manning Publications,
(ISBN: 978-1617294433)

- Cac bai bao khoa hoc tai cac hdi nghi va tap chi ddu nganh (the state-of-the-art research papers)

4. A
Pong gép CPDR
2 a ~ Cong cu danh gia Chuwong trinh
STT Chuin dau ra mon hgc (CDPRMH) CDRMH (CPRCT)
Ung dung | Nghién ciru

Hiéu dugc cac kién thirc nén tang cua Thuyét trinh, 1.2,

CBbRMH.1 [hoc sau st dung trong xur Iy anh va thi Bai tap lon, a, f 1.3,
gidc may tinh Thi cudi ky 3.1

C6 kha nang thiét ké va hién thuc cac

CPRMH.2 |kién tric mang khac nhau cho bai toan Bal. tapion‘, a,b,e f L3,
N e s g Thi cuoi ky 3.1
vé xu Iy anh va thi gidc may tinh.
Learning outcomes:
Matching with PLO
No. Course learning outcomes (CLO) | CLO assessment
Coursework Research
An understanding of the fundamental .
. . Presentation, 1.2,
concepts of deep learning used in .
L.O.1 dicital im : ine and computer Assignments, a, f 1.3,
ipital Image processing and compUter) g a1 Examination 3.1
vision
Able to design and implement various
deep neural network architectures for| Assignments, 1.3,
L.O.2 C . . . . a,b,e f
digital image processing and computer| Final Examination 3.1
vision problems.

Béang anh xa chuin dau ra mon hgc va chuan dau ra chwong trinh ing dung:


http://www.deeplearningbook.org/
https://www.kobo.com/us/en/author/ahmed-fawzy-gad
https://www.kobo.com/us/en/search?query=Apress&fcsearchfield=Imprint
https://www.kobo.com/us/en/search?query=Springer&fcsearchfield=Imprint

Chuén dau ra ciia chuong trinh (CDRCT)

Chuéan dau ra mon hoc . .
(CDRMH) a b c d e f g h i j k
CbRMH.1 Ve v
CbRMH.2 Ve v Ve Ve

Bang 4nh xa chuin diu ra mén hoc va chuin diu ra chwong trinh nghién ctru:
Chuén dau ra ciia chuong trinh (CDRCT)

Chuén dau ra mén hoc
(CbRMH)

CDRMH.1

CDRMH.2
5. )

a b c d e f g h i j k

1. Pay 1a mon hoc hudng dén ca 1y thuyét va thuc hanh. Hoc vién can chuan bi cac tu liéu sau trong dau cho
mon hoc:

a. Vé 1y thuyét:
- Hoc vién can trang bi tai liéu tham khao dﬁy du cho mdi chuong.

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

b. Vé thuyét trinh:

- Hoc vién can tim hiéu va doc k¥ cac bai bao khoa hoc lién quan dén chu dé da chon.
- Chuan bi slide va thuyét trinh thir nhidu lan trudc khi thuyét trinh trén 16p.

c. V& bai tap 16n:

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

- Hoc vién can trang bi cac phuong ti€n 1ap trinh cho mén hoc, cu thé 1a Python va OpenCV.
- Hién thuc ndi dung bai tap 16n.

Péanh gia sé dya trén:

- Thuyét trinh noi dung bai bao khoa hoc: 20%

- Bai tap 16n: 30%

- Thi cudi ky: 50%

Dénh gia sé dya trén:

- Thuyét trinh n6i dung bai bao khoa hoc: 20%

- Bai tap 16n: 30%

- Thi cudi ky: 50%



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. Presentation parts

- Students should figure out and read carefully research papers related to the chosen topic.
- Students should prepare slides and rehearsal before presenting in the class.
Assignments:

Student should prepare the ability to obtain/search related materials for assignments.
Students should prepare fundamental library/software for practice, especiallly Python and OpenCV.
Implementing the assignments.

Grading is based on:

- Presentation (state-of-the-art papers): 20%

- Assignments: 30%

- Final Examination: 50%

Grading is based on:

- Presentation (state-of-the-art papers): 20%

- Assignments: 30%

- Final Examination: 50%
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Tuin/ Y e Chuén diu ra A
Budi Chu deé (chwong) Noi dung mén hoc Tai li€u

- Gidi thiéu vé hoc may va hoc sau-

Gi6i thieu hoe mdy vahoe | - yi4i niem co ban trong hoc | CDRMELI Chuong 1, 5

sau s R
may va hoc sau
- Mang no ron hoc sau- Cac k¥
| Huén luyén mang no-ron thuat regularization cho hoc sau. - |CBRMH.1, Chuone 6.7. 8
hoc sau Cac k¥ thuat t6i wu cho huén luyén |CDRMH.2 g0 /s
mo hinh hoc sau
I |Mang no-ron tich chap - Toan tur tich chép- Lop tich chéap- |CBDRMH.1, Chuong 9

Lép pooling CbRMH.2




Tuén/ 22X . Chuén diu ra e
Budi Chu dé (chuwong) Noi dung mén hoc Tai liéu
Zeiler, M.D. and
Fergus, R., 2014,
September.
Visualizing and
understanding
[ b mong [ 9 i e 20 o S o, |semobon
CNN AN EANE” | CPRMH 2 '

Truc quan dir liéu gradient

In European
conference on
computer

vision (pp.
818-833).
Springer, Cham.




Tuan/
Buoi

Chii dé (chwong)

Noi dung

Chuan dau ra
mon hoc

Tai liéu

Cac kién trac mang rut trich
dac trung co ban cho anh

- AlexNet- GoogLe Net- VGG-

ResNet

CbRMH.1,
CDRMH.2

Tham khao cac bai
bao khoa hoc bén
duéi:1. Krizhevsk
y, A., Sutskever, 1.
and Hinton, G.E.,
2012. Imagenet
classification with
deep convolutional
neural networks.
In Advances in
neural information
processing
systems (pp.
1097-1105).2. Sim
onyan, K. and
Zisserman, A.,
2014. Very deep
convolutional
networks for large-
scale image
recognition. arXiv
preprint
arXiv:1409.1556.3
. Szegedy, C., Liu,
W, Jia, Y.,
Sermanet, P.,
Reed, S.,
Anguelov, D.,
Erhan, D.,
Vanhoucke, V.
and Rabinovich,
A., 2015. Going
deeper with
convolutions.

In Proceedings of
the IEEE
conference on
computer vision
and pattern
recognition(pp.
1-9).4. He, K.,
Zhang, X., Ren, S.
and Sun, J., 2016.
Deep residual
learning for image
recognition.

In Proceedings of
the IEEE
conference on
computer vision
and pattern
recognition (pp.
770-778).




Tuan/
Buoi

Chii dé (chwong)

Noi dung

Chuan dau ra
mon hoc

Tai liéu

Phat hién va nhan dang d6i
tuong

- Gi6i thi¢u bai toan phat hién va
nhan dién dbi twong- Cac kién triic
mang dac thu: SSD, YOLO- Cac
k¥ thuat hau xu ly

CbRMH.1,
CDbRMH.2

[1] Liu, W.,
Anguelov, D.,
Erhan, D.,
Szegedy, C., Reed,
S., Fu, C.Y. and
Berg, A.C., 2016,
October. Ssd:
Single shot
multibox detector.
In European
conference on
computer

vision (pp. 21-37).
Springer,
Cham.[2] Redmon
,J., Divvala, S.,
Girshick, R. and
Farhadi, A., 2016.
You only look
once: Unified,
real-time object
detection.

In Proceedings of
the IEEE
conference on
computer Vvision
and pattern
recognition (pp.
779-788).




Tuan/

Budi Chu dé (chuwong)

Noi dung

Chuan dau ra
mon hoc

Tai liéu

Phén doan ddi tuong trong
anh

- Gidi thiu bai toan phan doan anh-
Céc kién trac mang dac thu: FCN,
U-Net, PSPNet- Cac k¥ thuat hau
xu ly

CbRMH.1,
CDRMH.2

[1] Long, J.,
Shelhamer, E. and
Darrell, T., 2015.
Fully
convolutional
networks for
semantic
segmentation.

In Proceedings of
the IEEE
conference on
computer vision
and pattern
recognition (pp.
3431-3440).[2] Ro
nneberger, O.,
Fischer, P. and
Brox, T., 2015,
October. U-net:
Convolutional
networks for
biomedical image
segmentation.

In International
Conference on
Medical image
computing and
computer-assisted
intervention (pp.
234-241).
Springer,
Cham.[3] Zhao,
H., Shi, J., Qi, X.,
Wang, X. and Jia,
J.,2017. Pyramid
scene parsing
network.

In Proceedings of
the IEEE
conference on
computer Vision
and pattern
recognition (pp.
2881-2890).

Mang no-ron hoi quy va
1 |tng dung trong bai toan
theo vét doi tuong

- Mang no-ron hdi quy- Mang no-
ron hoi quy hai chiéu- Ung dung
trong bai toan theo vét doi tugng

CDbRMH.1,
CbRMH.2

Chuong 10

Autoencoders va nhitng
bién thé ctia nd

- Undercomplete Autoencoders-
Regularized Autoencoders-
Denoising Autoencoders

CPRMH.1,
CPRMH.2

Chuong 14

M0 hinh sinh anh dya trén
hoc sau

- May Boltzmann- May Restricted
Boltzmann- Deep Belief Networks-
Generative Adversarial Networks

CDRMH.1,
CbRMH.2

Chuong 20

7 Gia on tl ia giang day:
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