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Nhdn dang théng tin nhdan khdu hoc
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Théng qua dac tinh khudn mat, nhdn dang cc thong tin nhan khiu hoc cia mét ngudi nhw
do tudi, gidi tinh, mau da, qudc tich...

C6 thé chay truc tiép trén cic camera thong minh.

C6 phién ban sir dung deep learning va phién ban sir dung cdc mé hinh truyén théng.
Thich hop dé thong ké ddm déng, do dém & nhirng noi c6 nhiéu ngudi qua lai nhu siéu thi,

trung tim mua sim vv...

Nhan dang khuén mdt

Str dung mang no-ron va khéi dir liéu 1én c& hiing chyc triéu dnh khuén mit ctia hing nghin
ngudi dé xdy dung md hinh giup trich xudt tw déng dic diém khudn mit cia mot ngudi bt
ki trén khéng gian vector.

Cac vector biéu dién khudén mit cho phép thuc hién cic phép do va bién déi dai s6 mot cAch
dé dang, cho phép so sanh dd gidng nhau, khac nhau ctia cdc khudn mit.

Biéu dién dwoc cic dic tinh ciia mot khudn mit & nhiéu géc canh khac nhau (trén khong
gian vat i 3 chiéu).

Do chinh xdc trén 95% véi tap dir liéu kiém thir trén 2000 khudén mat.

Thich hop dé nhén dang khéch hang vip, nhirng ngudi bi truy na hodc mét tip ngudi ding
khéng qua lén.

C6 kha ndng ning cdp dé€ mé rong lén c& hing triéu mit.

Xt If tdp trung trén server nhung ciing c6 thé xit If truc tiép trén tirng camera thong minh
(néu ciu hinh di manh).




Nhdn dang sdc thdi tinh cdm

trén khuén mat

Théng qua cac biéu hién trén khuén mit dé nhin dang cic trang théi tinh cdm nhuw vui,
budn, cdu gidn, mirng r, dua nghich, budn ngy, thit vong...

Nhén dang dwoc 8 trang thai co ban va c6 thé mé rong ra nhiéu trang thai khac.

M hinh nhe, c6 thé chay ddc 14p trén cic camera théng minh.

C6 mo hinh sir dung deep learning, c6 khé nang xi¥ If anh theo chudi thoi gian, bam sat doi
twong can phan tich.

Nhdn dang bién sé xe

Xéac dinh vi tri ctia cdc loai bién s6 ctia phwong tién giao thong va xac dinh ndi dung bién sé.

C6 kha ning hoat dong & nhiéu diéu kién thoi tiét khac nhau.

C6 kha nang nhin dang tét trén cic dang bién s bi che béi bui ban, bi phdn quang & mirc
vira phai khi chup dnh.

C6 md hinh truyén théng, chay dwoc truc tiép trén cic camera thong minh va mé hinh st
dung deep learning, xit If tdp trung & trung tam dir liéu.

Hién dang dp dung cho m{t s6 don vi & Viét Nam gitip giai quyét cac bai todn vé giao thong.




Phan tich sic thai tinh cam
trong van ban

Str dung dir liéu miu tir gin 900 nghin ciu vin dwoc ddn nhin 5 mirc sic théi tinh cdm khéc
nhau: rit tiéu cuc, twong déi tiéu cuc, trung tinh, twong déi tich cuc, rat tich cwc dé phan
loai sic thai tinh cAm ctia mot cau van bat ki.

C6 kha ndng nhdn dang déi twong, mirc dd khach quan, chi quan cia cdu van.

Do chinh xédc ctia mé hinh xdp xi 84%.

Hoat ddng t6t véi cac dang dir liéu c6 cdu tric ngir phap 16ng 1éo, sir dung nhiéu thanh phin
ngon ngir khong xudt hién trong tir dién (nhw thong tin tir mang xa hoi).

Phan loai va dém s6 lwong phwong
tién giao thong

Xac dinh céc phwong tién giao thong dwa vao anh chyp trén camera giao thong.

Phan tach, dém s6 lwong phuwong tién.

Phan loai phwong tién giao thong (6 td, xe mdy, xe dap, ngudi di bo...)

C6 kha ning nhan dang tét trong trudng hop cic phwong tién bi che khuét béi cac phwong
tién khac.

Str dung mé hinh deep learning da dwoc t6i wu, c6 kha nang xit i tirc thoi trén cic camera
théng minh ldp trén dwéng phé.




Mo hinh hoa dac diém ngwoi diung

Hé thong ling nghe thong tin
trén mang xa hoi

i

E
Thu thap khodng 30 triéu théng tin cong céng mbi ngdy trén mang xa hoi Facebook & Viét Tir hd so théng tin ctia ngwdi sir dung khai bo trén mang xa héi hodc hé théng bat ki biéu
Nam. dién céc hd so ndy thanh cic vector dic trung cho dic diém clia nguoi sir dung.

Thich hop véi cac hé théng c6 nhiéu thong tin thudc tinh ctia ngudi dung véi cac dic tinh
khéac nhau (tudi, noi da hoc, noi da lam viéc, giéi tinh, dia chi vv...)

Thich nghi t8t véi cac truedmg hop cb dir liéu thua, khéng khai bdo dy du cic trudng thong
tin.

Phan tich ndi dung, cung cdp cho ngudi sir dung cc dir liéu phuc vu phén tich kinh doanh,
nghién ctru thi trwedng, bao vé thwong hiéu, xtr li khiing hodng truyén théng va nhiéu bai
todn BI khéc.

Hién dang chi hoat dong véi dir liéu tiéng Viét. Hb tro tot cho cac hé tro giip quyét dinh, hé théng goi ¥ cho nguoi sir dung hodc cac hé
théng quéng cdo truc tuyén.




Chat bot
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Thiét ké cic robot hoi thoai tw dong dwa trén céc kich ban héi thoai c6 truée.

C6 thé xir If cac trwdmg hop ndm ngoai kich ban.

C6 thé tich hop véi hé thng nhin dang va téng hop giong néi dé ing dung & mirc cao hon,
tién téi thay thé cic callcenter.

Hién dang dwoc ing dung & mot s6 ngan hang tai Viét Nam.

Mo hinh hoa suy nghi
ngwoi dung mang xa hoi

Dua vao cic ndi dung ding tai va binh ludn hing ngdy trén cc khu vuce cong cong trén
mang xa hoi, mé hinh hod chua dé, méi quan tim, sé thich, suy nghi ctia ngudi sir dung mang
xa hoi (hodc cic hé thong thdng tin khac).

M&i ngurdri diing sau khi mé hinh hod c6 1 vector dic trung cho phép so sanh, phan loai, gép
nhém nguoi dung véi nhau.

Hb tro tét cho cic hé thdng tro gitp quyét dinh, cic hé théng quing céo truc tuyén hodc cic

hé théng suy dién tri thirc dua trén nén tinh cich ctia d6i twong théng tin.



Hé sinh thai cac dw an khai thac
dir liéu mang xa hoi
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Nhan dang giong noi tw dong

Str dung hon 4000 gio hoi thoai tiéng Viét, dwoc tich nhé lam hon 2.5 triéu doan 4m thanh
ngén dé xay dung hé théng nhin dang giong néi.

Do chinh x4c trén 95%, c6 kha ning nhin dang tét véi div liéu & méi truedng c6 nhiéu nhidu
nhuw ngoai dwdng phd, & ga tau...

C6 thé phét trién cho cic ngén ngir khic véi b dir lidu miu méi.

Tong hop giong néi tw dong

Str dung 25 gi& phit am clia 1 ngudi dé€ mo phong giong néi ciia ngudi do.

C6 thé nang c4p nhidu dm sic clia nhirng ngwdi phat Am khic chi bing 15 phit phat 4m cla
nhirng ngudi tang cuong.

Gitip bién mét doan van ban thanh am thanh véi cach phat am muwot ma xdp xi véi ngudi
that.

C6 thé ap dung cho nhidu thir tiéng khac nhau.




Xac dinh danh tinh qua giong noéi

voice and identity
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M6 hinh hod dac trung giong néi cia ngwdi ding chi qua 15 gidy phat am cia nguoi do.

Dic trung giong néi ciia mbi ngwdi ding dwoc mé hinh hod bing mét vector dic trung
riéng.

C6 khd ndng phén loai, dinh danh trén 200 nghin nguoi ding khic nhau.

Thich hop str dung cho cic hé thdng bdo mat, xac dinh danh tinh tir xa.

Hé thong doan dinh chi so tin dung

POOR GOOD

Dua vao cac thong tin clia ngudi dung trén mang xa hoi facebook dé xac dinh cac dic trung
vé hd so thong tin va quan hé xa hdi cling nhuw suy nghi, méi quan tam, sé thich.

Biéu dién cic dic tinh trén thong qua céc vector biéu dién dic trung c6 s6 chiéu 1én.

Két hop cdc dang dir liéu mAu tir cic td chirc tai chinh, ngin hang dé xay dung mé hinh dodn
dinh kha ning thu nhap, dé tin cy, xép hang tin dung ctia mgt ngwoi bat ki néu dwoc cip
quyeén truy xudt thong tin tir Facebook.

C6 thé doan dinh riéng trén dir liéu Facebook, khong thong qua dir liéu tai chinh.




Hé thong mo hinh hoa
ho so’ cia bénh nhan

Hé thong chan doan bénh
trén anh chup x-quang

Chdn dodn 14 loai bénh vé 16ng nguc théng qua dnh chup x-quang véi dd chinh xac cao hon
cac radiologist.

C6 kha nang biéu dién x4ac sudt mic bénh trén édnh den tring bing ban do nhiét. Dua vao cic thong tin trén hd so bénh 4n ctia bénh nhan dé mé hinh ho4, biéu dién cic
C6 thé mé rong véi nhiéu loai bénh khic, tuy theo cic co s& dir liu miu. thong tin nay duwéi dang vector dic trung.
Téc do doan dinh cao, c6 thé chay trén méy tinh cd nhan. Tir cic vector dic trung gidi quyét cic bai todn phén loai, gdp nhém, so sanh cic bénh nhén,

phuc vu cdng tac chdn doan bénh va bao hiém xa hoi.
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Human-Level
Intelligence Station
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Human-Level
Intelligence Station

Hey look!
Al is arriving.

479 ¢




Human-Level
Intelligence Station

It's coming
FAST!
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Highest Intelligence on Earth

Human brains
become smart
enough to

Tripwire create ASI
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Time
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Deep learning
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Example: autoencoders e ?
Logistic Knowledge
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Deep Learning?

Neural networks
with affordable number of connections




Number of connections ?
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Adaptive linear element (\Widrow and Hoff, 1960)
Neocognitron (Fukushima, 1920)
GPU-accelerated convolutional network (Chellapilla of

Deep Boltzmann machine (Salakhutdinov and Hinton, 20009a)

Unsupervised convolutional network (Jarrett of ol 2009)

GPU-accelerated multilayer perceptron (Ciresan of o
» 2012)

Multi-GPU convolutional network (lirizhevslky

Distributed autoencoder (Lo =/ ¢
, 2012)
COTS HPC unsupervised convolutional network (Coates of ol 2013)

GoogLeNet (Szegedy et al., 2014a)

Number of neurons (logarithmic scale)

u Increasing neural network size over time
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Perceptron (Rosenblatt, 1058, 1962)

Adaptive linear element (11 w and Hoff, 1960)

Neocognitron (Fukushima, 1980}

Early back-propagation network (Humelhars ¢ » 1986b)

Recurrent neural network for speech recognition (1 nson and [ side, 1991)
Multilayer perceptron for speech recognition ([leng i , 1691}

Mean field sigmoid belief network (Saul ot 5 1996)

LeNet-5 (LeCun ef s 1998b)

Echo state network ( ger and Haas, 2004)

Deep belief network ([linton «¢ » 2006)

GPU-accelerated convolutional network {Chellapi et s 2006)

Deep Boltzmann machine (=2
GPU-accelerated deep belief network (Haina of , 2009)
Unsupervised convolutional network (Jarrett of s 2009)
GPU-accelerated multilayer perceptron (Ciresan «f » 2010)

OMP-1 network (! tes an g, 2011)

Distributed autoencoder (Lo of , 2012)

Multi-GPU convolutional network (Frizhevsloy of , 2012)

COTS HPC unsupervised convolutional network (Coates of » 2013)
GoogLeNet (Szec + 2014a)






Al'lS BIO-INSPIRED NOT YET BIOMIMICRY

Human Fruit Fly

Brain = 86 billion neurons Brain = 135,000 neurons

“Fruit flies share nearly 60% of our genes, so the neural circuits in their brains — despite the

huge size difference - are likely to be similar to ours. A model of the fruit fly brain — which is
achievable — will tell us a lot about the human brain.” Daniel Coca, University of Sheffield




WE DO NOT UNDERSTAND THE BRAIN

Dendrites Axon Terminal
(Inputs) (Output)

Typical understanding UCLA newly discover
~ 60 years 2017, 10x times



You are the universe,

But society teaches limitati

Conscioushess and Quantum World
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We don’t clearly know

ILSVRC top-5 error on ImageNet

201 2012 2013 2014 Human  ArxXiv 2015

Word Error Rate

25%

15%

5%

* End-to-end DL may work better

when we have big models and

lots of data

DL Va for Speech

Traditional ASR
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We are far from Universal Al

« Cold » Strong Al « Sensitive » Strong Al
Purely logical Biomimetism Self-consciousness
reasoning Global Learning , ——
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Sight

Smell ‘ Hearing

i @ 9

Touch Taste

Text - Language Processing
Image - Computer Vision
Speech - Speech Recognition / Synthesis

Some other task based predictions




Foraging
Society

Pastoral
Society

Horticultural
Society

Agricultural
Society

Industrial Revolution

Industrial
Society

Postindustrial
Society



Fourth Industrial Revolution

First Second Third Fourth Dagrea of
Industrial Industrial Industrial Industrial complexity
Revolution Revolution Revolution Revolution
throwgh thie introduction | through the ntroducticn | through the use of through the use of ;
of mechanical of a division of lacour electromic and IT cyber-physical systems
production facilities and mass production systems that further
with the halp of water with the halp of automate production
and steam power electrical energy
& ‘ ‘ D”] .

First mechanical First assembly lina First programmable
loom, 1784 slaughterhouses, 1870 legic controller, 1969

Time

1800 1900 2000 Today

Cyber-physical assistance systems are driving the fourth industrial revolution
Source: Siemeng, Pictures of the Future, Spring 2013

You say you want a revolution

Well you know

We all want to change the world

You tell me that it's evolution

Well you know

We all want to change the world

But when you talk about destruction
Don't you know you can count me out

Revolution — The Beatles



Home
Office

Car
Restaurant
School
Cinema
Coffee Shop

IN WHICH WORLD DO YOU LIVE?

THEY ARE CONNECTED, YOU CAN’T TELL

Facebook
Google
Email
Coursera
Amazon
Youtube
Netflix



HOW THE 2 WORLDS GET CONNECTED?
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INDUSTRY

3.0 S6 héda thong tin
4.0 M6 hinh hda thong tin

D3 dién ra chuwa?
N6 & dau dau ay chi!!!









Artificial intelligence will create more jobs than it ends: Gartner
https:/fwww.cnbc.com/._/artificial-intelligence-will-create-more-jobs-than-it-ends-gart... =

Dec 18, 2017 - In contrast to the often-heard doomsday commentaries that robots will replace human
workers, research firm Gartner predicts that artificial intelligence may actually create more jobs than
it's expected to eliminate. By 2020, artificial intelligence (Al) will generate 2.3 million jobs, exceeding
the 1.8 million that it ...

Why Artificial Intelligence Will Create More Jobs Than it Destroys
https:/fwww.cmswire.com/.../why-artificial-intelligence-will-create-more-jobs-than-it-d... =

Jan 9, 2018 - Dig a little bit deeper into the hype cycle and you'll see Gartner also predicts Al will create
2.3 million jobs by 2020, driving a net gain of 500,000 new jobs. The question is no longer whether Al
will fundamentally change the workplace. The true guestion is how companies can successfully use Al
in ways that ...

Gartner Says By 2020, Artificial Intelligence Will Create More Jabs ...
https:/iwww.gartner.com/newsroom/id/3837763 v

Dec 13, 2017 - Al Will Create 2.3 Million Jobs in 2020, While Eliminating 1.8 Million. 2020 will be a
pivotal year in Al-related employment dynamics, according to Gartner, Inc., as artificial intelligence
(Al) will become a positive job motivator. The number of jobs affected by Al will vary by industry;
through 2019, healthcare, ...

By 2020, Artificial Intelligence will create more jobs than it eliminates
https:/feconomictimes.indiatimes.com > Jobs =

Dec 13, 2017 - The number of jobs affected by Al will vary by industry; healthcare, PSUs and education
will see growing job demand while manufacturing will be hit the hardest.

A solution: Universal Basic Income
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Neural Networks ...
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Perceptron (P) Feed Forward (FF)  Radial Basis Network (RBF)

Recurrent Neural Network (RNN)  Long / Short Term Memory (LSTM)  Gated Recurrent Unit (GRU)
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Auto Encader (AE)  Variational AE (VAE) Denoising AE (DAE) Sparse AE (SAE)

Markov Chain (MC)  Hapfield Network (HN) Boltzmann Machine (BM)  Restricted BM (REM) Deep Belief Metwork (DBN)
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Deconvolutional Netwark (DN) Deep Convolutional Inverse Graphics Network (DCIGN)
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Generative Adversarial Network (GAN)  Liquid State Machine (LSM)  Extreme Learning Machine (ELM) Echo State Network (ESN)
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Deep Residual Network (DRN) Kohonen Network (KN)  Support Vector Machine (VM) Meural Turing Machine (NTM)
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DEEP NEURAL NETWORKS
IS STILL THE BEST Al METHOD
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Generative Adversarial Network
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Figure 5: 1024 x 1024 images generated using the CELEBA-HQ dataset. See Appendix F for a o g;

larger set of results, and the accompanying video for latent space interpolations. Z «
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Figure 6: Visual quality comparison in LSUN BEDROOM; pictures copied from the cited articles.
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CheXNet

F1 Score (95% CI)
Radiologist 1 0.383 (0.309, 0.453)
Radiologist 2 0.356 (0.282, 0.428)
Radiologist 3 0.365 (0.291, 0.435)
Radiologist 4 0.442 (0.390, 0.492)
Radiologist Avg. 0.387 (0.330, 0.442)
CheXNet 0.435 (0.387, 0.481)




Automatic Machine Learning

“Google’s Al builds its own Al child and it’s better than anything humans have made”
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Materials Informatics

1. Element Pool 2. Modeling 3. First Principle
Calculation
S A+B A+D e
et T | AdC AME
6. Material 5. Machine 4, Database
Prediction Learning

7. Experiment 8. Applications

8-8)° |36




Google’s Al Guru Says That Great
Artificial Intelligence Must Build
on Neuroscience

Inquisitiveness and imagination will be hard to create any
other way.

by Jamie Condliffe ~ July 20,2017

Ai Ia chuyén gia & ca
2 nganh thi sé dwoc
Igi nhigu?

Tuy nhién 4khé &
chd Alva
Neuroscience dang
ngay cang phat trién
thanh 2 nganh cuc
|én va dirng xa nhau,
chuyén gia & nganh
nay kho tré thanh
chuyén gia clia nganh
kia.

Chuing ta dang dan
dan hiéu rd hon cdu
tric cta 1 neuron.

Deep learning va
Reinforcement
learning déu duoc
thira huéng thanh
Qqua tlr neuroscience.

Céc tién b gan day
trong Al tuy nhién
khéng dya vao
neuroscience nhiéu
13m.

Cac mo hinh Al xin
phéi c6 thém nhiéu
déc tinh giéng ngudi,
vi dy hiéu dugc thé
gidi thuc va hoc hiéu
qua tir it dit liéu hon.



Problem is...

Lot of data: Million sized datasets

GPU hardware: Very costly
Optimization from skillful data scientists
For the rich only 1?1?1

Lack of mathematics framework







AMA
http://orm.vn/bkhup.pptx



