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Background

= Personal Information:
¢ Thanh-Hai Tran, born in Hai Duong, 02t of November 1978

= Education:
¢ 1996-2001: IT student at HUST, Vietnam
¢ 2001-2002: M.S student at Grenoble Institute of Technology, France
¢ 2002-2006: Ph.D student at Grenoble Institute of Technology, France

= Employment:

¢ 2006-2007: Post-doct at Institute of Computer Science and Random
Systems, France.

¢ 2007-2008: Research Fellow at Saclay Nuclear Research Centre,
France.

¢ 2008-2009: Researcher at DxO lab. France
¢ 2009- now: Lecturer at Hanoi University of Science and Technology
¢ 2013: Deputy Head of Computer Vision Dept. MICA Institute, HUST.
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Teaching activities and results

= Teaching
o Duration: 7 years of teaching and training

¢ Undergrad level: C/C++ Programming; Human machine
interaction; Multimedia Games; UML design

¢ Graduate level: Pattern recognition; Multimedia Games; Signal
processing and application; Interaction though Computer Vision
(English)
= Academic Supervision
¢ BSc: 19 (6 from France)
¢ Master: 2 (defended); 3(on-going)
¢ Ph.D.: 3 (defended), 1 (first defense), 1 (on-going)

= Others

¢ Having recommended 3 HUST’ students to attain scholarship for
post graduate study in France, Japan.

g prize of scientific research contest for students, MICA 4




Research directions

Feature Vision based

extraction for human
Image and machine
video interaction

Cluttered
background

understanding

Applications:
Text detection, Plant identification, Navigation, Human tracking,
Activity Recognition, Object fitting, Human Machine interaction




Phéat hién chir

TV id
o/ a0

(H)FOS ﬂ?ﬁ(‘(%

- J

‘t ,/ ) @ ¥ |
' ' v i : 1 S
i : S T J ‘ Bt 8y % a ,'\\1

k-'{ L ‘-... '.-a".nr"'—n—‘a« J‘J

2= S e |
oL "—WN‘%W'""’- ?”“,'&_J




Tro gitp di lai cho ngw®i khiém thi

yam Phong to vung tha nghiém V) BAn db méi tridng P e———
40 C :
il w -’-—-—%—ﬂ
°l b
8 3
30
30
25
25 20
—Thuc dia 15
20 -,
&-budng di cla robot 3 &
15 i 5
0
10
-40 -35 -30 25 -20 -15 -10 -5 0
5 A
Xm) ® v tri hien thai cla robot
-40 3 -30 -25 -20 -15 -10 5 0

A: Vi tri xudt phat
D: Vi tri két thuc

Camera robot

Phat hién ngudi

Quan st hién tqi



Nhan dang hoat dong cua ngwoi

CONTINUOUS DETECTION OF HUMAN FALL USING MULTIMODAL
FEATURES FROM KINECT SENSORS IN SCALABLE ENVIRONMENT

Thanh-Hai Tran, Thi-Lan Le, Van-Nam Hoang, Hai Vu

International Research Institute MICA, HUST-CNRS/UMI-2954-GRENOBLE INP.,
Hanoi University of Science and Technology, Hanoi, Vietnam




Twong tac ngwei may

You has 9 books borrowed from Sbrary
There ace 9 bocks overdued




Pieu khién str dung ctr chi

A demonstration

Control two bulbs
Using hand gestures-based




Phat hién muc tiéu trén bién




12
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Hé thong phat hién 16i vai




Thong tin sinh vién

= Ho va tén — MSSV

= CAc ngdn ngir lap trinh c6 thé str dung
thanh thao

= Cac bai tap l&p da tham gia va tam dac

= Cac kién nghi néu c6 v&i mon hoc

= CO may tinh xach tay hay khong ?
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Muc tiéu cta hoc phan

= Ly thuyét: cung cap cho sinh = _m mee=
vién w7
¢ Cac khai niém
e M6t s6 md hinh mang neuron ..
nhan tao

o M6t s6 rng dung thuc té s dung
mang neuron.

= Thwe hanh: SV hiéu va biét cach
trien khai mét mang neuron

¢ Biét cach chuan bj dir liéu,
¢ Huan luyén mang neuron
¢ Thyc hién mét s6 bai toan nhu $ERE

OUTPUT

chir viet, van tay, tiéng noi) 14



Noi dung hoc phan

=Phan |: Mang neuron va céac thuat toan
xay dwng (18T)

= Chwong II: Mot s6 (rng dung thuc té cla
mang neuron (12T)
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Cac tai liéu tham khao

= Giao trinh: “Mang neuron va ng dung xcr ly tin hiéu
s6” . PGS.TS. Tran Hoai Linh, Nha XB Bach Khoa,
2015

= Bai giang:
¢ http://www.mica.edu.vn/perso/Tran-Thi-Thanh-
Hai/
= Sach:

¢ L.Fausett. Fundamentals of Neural Networks—
Architectures, Algorithms, and Applications. Prentice
Hall,1999

o Neural Networks: Algorithms, Applications, and
Programming Techniques (Computation and Neural

) 16
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Noi dung hoc phan

=Phan |I: Mang neuron va céc thuat toan
xay dwng (18T)

o Gi&i thiéu chung (2T)

o M6 hinh mét hé thong nhan dang (2T)

¢ Cac mo6 hinh mang neuron nhan tao (12T)
¢ Huan luyén va danh gia mé hinh (2T)
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Gi¢i thieu chung

= Khai niém vé mang neuron

=Vai tro cia mang neuron trong xe ly tin
hieu so6

= Gi®i thiéu mét s6 trng dung clila mang
neuron

= Gié&i thiéu cong cu thwee hanh mon hoc
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Gi¢i thieu chung

= Khai niém vé mang neuron
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Cac khal niém

= X ly thong tin (Information Processing)

Pau vao .. . . |Paura
Khoi xuwr ly >
thong tin

= Vi du vé xtr ly thong tin
¢ Pau vao: Hinh anh
o Xw ly: phan tich, nhan
dang
¢ Pau ra: cai gi dang xay

ra trong khung canh nao
?
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Cac khal niém

= Con ngwoi nhan biét thong qua thi giac nhw
thé nao ?

=« Lam thé nado dé may tinh co thé hiéu céai gi
dang xay ra trong mét birc anh / video

= Vi du vé xtr ly thong tin
¢ Pau vao: Hinh anh
o Xw ly: phan tich, nhan

dang

o Pau ra: céi gi dang xay

ra trong khung canh nao
?
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Mot vi du

= Vi du vé nhan dang chir so
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Cac khal niém

= X ly thong tin (Information Processing)

P3u vao

Khoi xtv |y
thong tin

Paura

%

Phuwong phap
giai tich

Phuwong phap
thong ké

Tri tué nhan
tao

N

Mang neuron || Ly thuyét tro
nhan tao choi
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Cac khal niém

= Tri tué nhan tao (Artificial Intelligence)
¢ Nghién ctvu va phat trién cdc mé hinh md phéng
kha nang tw duy phan tich x ly thdng tin cua con
nguwol

24



Mang neuron sinh hoc

Species Comparisons

25



Mang neuron sinh hoc

B6 ndo dwoc biét dén nhw la mot may tinh phire horp,
phi tuyén va tinh toan song song

Dendrites

Cell Body

Synapse

Figure 1.1 Schematie Drawing of Biological Neurons

10 noron than kinh, 1014 két ndi gitra cac noron than kinkf




Cau tric ctia mét neuron
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Mang neuron nhan tao

= M6 phéng mang neuron sinh hoc nham phuc vy
cho mét bai toéQ cu thé (dw doan, nhan dang,
phat hién, suy dién, etc.)

= Mang neuron nhan tao khéng hwdng dén sy
phirc tap cua mang neuron sinh hoc

= Cac diém giong nhau gitra NN va ANN
¢ Viéc tao ra cac khdi la don gian

o Cac két ndi trong mang neuron cho phép xac
dinh chirc nang cua mét mang

¢ Co6 kha nang hoc va tai tao

28



Hé tri tué nhan tao

= 3 kha nang cua mét hé tri tué nhan tao

+ Kha nang biéu dién (representation): diing mét
ngon ngl hinh thirc dé mo ta van dé

+ Kha nang suy dién (reasoning): kha nang giai
quyét van dé
x» NOi suy va ngoai suy
«» CO co ché diéu khién dé xac dinh can phai thuc

hién thao tac gi

¢ Kha nang hoc (learning): dwa trén tri thirc da
c6, hoc cac quy luat dé co6 thé suy dién trong tinh
hudng twong tw hodc dw bao tinh huéng maéi

29



Mang neuron nhan tao

= LA mét cong cu tot trong xtv 1y tin hiéu
¢ CO0 kha nang tao ham phi tuyén hoac tuyén tinh

¢ CO cau truc truyén thang hodc hdi quy cho cac
doéi twong co nh¢ hoac khong nho

¢ CO0 kha nang thich nghi v&i cac thong sb
+ C6 kha nang tong quéat héa dé hoat dong voi
nhirng dau vao moi

30



Lich st» vé ANN

= The 1940s: The Beginning of Neural Networks (cuing v&i sw xuat hién
cla may tinh dién t)
= The 1950s and 1960s: The First Golden Age of Neural Networks

+ Rosenblatt v&i mang Perception véi 1 16p. Sau d6 mé rdng thanh nhiéu
lop
= The 1970s: The Quiet Years
= The 1980s: Renewed Enthusiasm (ca4c mang lan truyén ngwoc)

L%, SO
1281, 1952

HEEF
195%=
AT I 2T 11 AT ITT
1983 ™ 1987 = 1929
Diiscrete i ooatd rmaonas
Hopfield || Hopfield
1952 1954
B oltzim aton
Ivlackdre
/ 1024
Perceptron o [PoTialti-T . =crer _ B ackmmopagatirgs . InvIodified
1358 T1FPerceptron e Ferceptromn B ackiropagating
1574 Ferceptron
128a6-1220
[ | [ | '] '] '] ] 31

K T ¥ | ¥ 1
15250 1=2a0 1270 1220 1255 1990



Lich st» vé ANN

= Mang neural sau (deep neural network)
O Inspired by the architectural depth of the brain, researchers wanted
for decades to train deep multi-layer neural networks.
O No successful attempts were reported before 2006 ...

Researchers reported positive experimental results with typically
two or three levels (i.e. one or two hidden layers), but training
deeper networks consistently yielded poorer results.

O Exception: convolutional neural networks, LeCun 1998

O SVM: Vapnik and his co-workers developed the Support Vector
Machine (1993). It is a shallow architecture.

U Digression: In the 1990°s, many researchers abandoned neural
networks with multiple adaptive hidden layers because SVMs worked
better, and there was no successful attempts to train deep networks.

U Breakthrough in 2006
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Lich str vé mang ANN

C3: . maps 16[@10x10
C1: feaburs maps Sd: f. maps 16@5x5

INPUT BEZEE
S2: . ma C&: layer F6: layer OUTPUT
10

32x32 i 14x1 rrr I'I_r 120 B4
|T_ .
I

| | Full connection Gaussian connections
Convolutions Subzampling Convolutions  Subsampling Full connaction

Le net 5, Yan Lecun, 1998
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Google lenet (2014)

Convolution
Pooling

Concat/Normalize
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ResNet

Resnet 2015




Cac trng dung cua mang ANN

= Trong hang khong:
+ May bay khong nguoi lai, md phong dwong bay,
do 16i cua may bay
=016
¢ Hé thong dan dworng tw ddng
¢ Diéu khién bom nhién liéu
¢ Phanh ty déng
Wy o Phan tich hoat déng bao hanh
224 . Ngan hang
e o Danh gia hoat déng tin dung
o Dw bao tién mat, ty gia, do lwéng rdi ro tin dung
+ Phan loai cac cong ty




Cac trng dung cua mang ANN

= Quoc phong

TS Chi huy vi khi, theo d6éi muc tiéu, tao cac cam

bien Mo

o Ngan chan tim kiém téi pham
o ‘Dlén

+ BO tri chip mach phu hop

+ Diéu khién qua trinh

+ Phan tich 16i chip
= Giai tri

¢ Hoat hinh

o Duw bao thi tridng
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Cac trng dung cua mang ANN

= Dau khi

= Robot

= Tiéng noi

= Hinh anh

= An ninh

= Truyén théng
= Glao thong
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Cac qua trinh co’ ban cua mang neuron

= Qua trinh hoc
¢ Chia theo cach xw ly di¥ liéu
» Hoc ngoai tuyén (offline)
» Hoc trwe tuyén (online)
» Hoc phdi hop (offline + online)
¢ Chia theo dang di lieu
x» Hoc giam sat
« Hoc tw t6 chirc
» Hoc tang cuwong
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