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About myself

A Full namele Thanh Ha

A 20052010:Ph.Dat Korea University, Korea

A 2010now:

I Assoc. Prof. at University of Engineering and Technology (UET), VNUH
I Head ofH\/| Laboratory

A Expertise: Computer vision, Image/video processing and analysis,
Machine learning
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Single intelligent humanoid
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They look like machines. But there is human soul inside!!!
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Swamp and crowd inspired from nature
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Human and Machine senses

Modality Interface Models Information
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Human andMachine collaborations

Interaction

Integration @ Intelligence
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Human!/achinelnterface

A How do humans manipulate with machine and how
information exchanged between human and machines?

A Answer: Standardization
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ISO/IEC 9998 Information technology: the Complementary Latin
group layout according to ISO/IEC 983010
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Video standards

MPEG-1 Video (1991-93) H.264 / Advanced Video Coding (2003)

Video CD playback

H.263 (1996), MPEG-4 Part 2 (1999)
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|ISO standards

Published
Committee Title standards
ISO/IEC ITC 1 Information technology April 2018:3149 3004
IS0/TC 22 Road vehicles 839
ISO/TC 34 Food products 838
ISO/TC 184 Automation systems and integration 810
ISQ/TC 61 Plastics 6830
ISO/TC 20 Aircraft and space vehicles 650
ISQ/TC 29 Small tools 4/2
ISO/TC 45 Rubber and rubber products 434
ISO/TC 38 Textiles 382

243 Committee in ISO
IT Committee publish 3004/21347 (14%) ISO standards
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Standards under

development

546
236
124
41
142
218
27
104
53

April 2017
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Information technology

Published Standards under
Committee Title standards development

ISO/IEC JTC 1 INFORMATION TECHNOLOGY April 2018:3149 3004 546
ISO/IEC JTC 1/SC 17 Cards and personal identification ' 114 31
ISO/IEC JTC 1/SC 2 Coded character sets 54 3

ISO/IEC JTC 1/SC 22  Programming languages, their environments and system software interfaces 108 20
ISO/IEC JTC 1/SC 23 Digitally Recorded Media for Information Interchange and Storage 138 2

ISO/IEC JTC 1/SC 24  Computer graphics, image processing and environmental data representation 79 8

ISO/IEC JTC 1/SC 25 Interconnection of information technology equipment 188 27
ISO/IEC JTC 1/SC 27 IT Security techniques 165 63
ISO/IEC JTC 1/SC 28 Office equipment 48 2

ISO/IEC JTC 1/SC 29 Coding of audio, picture, multimedia and hypermedia information 574 (20%) 103
ISO/IEC JTC 1/SC 31  Automatic identification and data capture techniques 117 30
ISO/IEC JTC 1/SC 32 Data management and interchange 77 17
ISO/IEC JTC 1/SC 34 Document description and processing languages 80 11
ISO/IEC JTC 1/SC 35 User interfaces 67 16
ISO/IEC JTC 1/SC 36 Information technology for learning, education and training 38 10
ISO/IEC JTC 1/SC 37 Biometrics 118 28
ISO/IEC JTC 1/SC 38 Cloud Computing and Distributed Platforms 10 5

ISO/IEC JTC 1/SC 39 Sustainability for and by Information Technology 6 12
ISO/IEC JTC 1/SC 40 IT Service Management and IT Governance 19 9

ISO/IEC JTC 1/SC 6 Telecommunications and information exchange between systems 352 38
ISO/IEC JTC A/SC 7 Software and systems engineering 171 42

Le Thanh I—ln, Labh of HMI
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ISO/IEC JTG Information technology . . mee

O  Observing member

SC Description US JP CN KR SG ID MY TH PH KH LA VN
INFORMATION TECHNOLOGY P P P P P O P O O O
17 Cards and personal identification P P P P P O P O O
2 Coded character sets P P P P P O O O
22 Programming languages, their environments and system software interfaces P P P P O O O
23 Digitally Recorded Media for Information Interchange and Storage P P O O O
24 Computer graphics, image processing and environmental data representation P P P P O O O
25 Interconnection of information technology equipment P P P P P O O O
27 IT Security techniques P P P P P P P O P
28 Office equipment P P P P O O P
29 Coding of audio, picture, multimedia and hypermedia information P P P P P O O
31 Automatic identification and data capture techniques P P P P O O O O P
32 Data management and interchange P P P P O
34 Document description and processing languages P P P O O O
35 User interfaces P P P P O
36 Information technology for learning. education and training P P P
37 Biometrics P P P P P O P O
38 Cloud Computing and Distributed Platforms P P P P P
39 Sustainability for and by Information Technology P P P P P
40 IT Service Management and IT Governance P P P P P P
6 Telecommunications and information exchange between systems P P P P O O O O O
7 Sbftwahnd systems engineering Le Thanh Ha, Lpoof Bl —p P O P P O 13
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Frominicractionto Integrationandintelligence

Interaction Integration Intelligence

implies=timulus implies partnerships implies partnerships
response WORKINogether THINKINGogether
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From Interaction to Integration and Intelligence

w Stimulusresponse
w Machine simply take task orders from human
w Like clierdserver architecture

w Machine and human work as partners
wWork done by exchange sequence of information between Machine and Human
w Engage all kinds of physical sensors: Geom¥isual, Sounduditory, HaptieTactile

w Information exchanged just like human and human
w Engage higher abstraction of information exchanged between Machine and Human
WEllEEe ) Machine can be able to draw both physical and emotional meaning from human
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Frominicractionto Integration

Interaction can be described as Integration implies partnership

stimulusresponse WORK together

- Static Website
o --
- Server Client/Browser
Desktop applications: MS Offices Online applications: Google drivers
.doc, .rtf, .html .html version 5.0
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From Interaction to Integration
Semdo Gomledfinerscion  Gompleofitegraton

Waking up Turning the alarm off

Driving to work Car signals return of control
Starting the workday Reading email

Prior to meeting Reading notification

Meeting start Arriving connected, agenda up
In meeting Watching speaker

Reading news Noticing advertisements
Watching cartoons Setting educational goal
Surfing social media Scrolling news feed, seeing ads

—> Table 1. Scenario activities revealing the computer as a partner to the human.

U. Farooq et al., HumarComputer Integration, Interactiovol. 23, iss. 6, pp. 28, 2016
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Alarm poses a consequential choice
Caris semi-autonomous

Email app prioritizes messages

App tracks meetings, sends alert
Room software tracks calendar
Teleconference app magnifies speaker
Service selects ads based on history
Tablet negotiates with the child

App suggests video, selects ads
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From Integration to Intelligence

Integration implies Intelligenceimplies
partnershipsWORKING partnershipsTHINKING

together together

A There is a continuum from Integration to Intelligence. Intelligence
extends but does not replace interaction an integration.

A Engage higher abstraction of information exchanged between
Machine and Human

A Machine can be able to draw both physical and emotional meaninc
from human

5/14/2018 Le Thanh Ha, HMI Laboratory 18



From Integration to Intelligence

Integration implies Intelligenceimplies
partnershipsWORK partnershipsTHINK

together together

Open issue in Computer science:

+ How to present level of abstract of information?
+ How to autonomous create new thing?
(Unsupervised learning)

+ Knowledge presentation and discovery?

b X
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Abstraction level of visual information

Low level Middle level High level
Light frequencies Brightness Regions = anomaly events atenton
' a faces social awareness
~ Colors Contours apen ]
. . ; emotion
Pixel IntensltyE e i a person

Depth Edges - abanknote quality assessment

| an animal
Physical 5 | Abstract
—

Intelligence degree
5/14/2018 Le Thanh Ha, HMI Laboratory 20



H

(UMAN MACHINE INTERACTION LABORATORY.

nteraction

ntegration

ntelligence

5/14/2018

Standardization for Al

Standardization

ISO/IEC JTAriformation
Technology

Standardization
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ISO/IEC JTC 1/SC-4¢tificial
Intelligence

Recentlwreatedin 2017 Standard and/or project under the direct responsibility of ISO/IEC JTC 1/SC 42 Secretariat (2)

@ ISO/IEC AWI 22989 [Under development]
46T46T46TArtIficial Intelligence Concepts and Terminology

@ ISO/IEC AWI 23053 [Under development]
Framework for Artificial Intelligence (Al) Systems Using Machine Learning (ML)
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Vietnamese banknote speaker
Smart camera for healthcare

Human visual system based Image quality assessment

SOME WORKS FROM OUR GROUP

5/14/2018 Le Thanh Ha, HMI Laboratory
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Vietnamese banknote speaker

Money speakemhelps visual impaired people to identify
Viethamese banknotes (I0S & Android)

Make use ofcompact descriptors for Visual Search (CDVS)

A A standard proposed by the Moving Picture Experts GR(UBMPEG) organization

A Implemented with SIFT at its core

A CDVS operators:

I Extractg extract and encode compact descriptors from a set of images

Make index; generate a treestructured codebook from descriptors extracted from a set of images
Pairwise matching compare the descriptors extracted from query and reference images

' Retrievalg search and discovery of images contained within a large collection, some of which depict
the same objects or scenes as those depicted by a query image.
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CDVS

16x16 window 1238 dimensional vector
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@ Keypoint

a SIFT vector represented by 128 bytes
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Extraction pipeline

Pairwise Matching pipeline

Retrieval pipeline

Le Thanh Ha, HMI Laboratory
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