


Learning is at core of Human Intelligence

WELL, IF YOU HAVE NOT LEARNED
8Y NOW WHAT | WANT, | AM NOT
GOING TO TELL You!

e That’s exactly kind of
behavior that we are trying
to teach to machines. We are
trying to teach machines
to “Learn from Experience”.

Machine learning.. Core to
All

Children learn languages just like that.
By ‘observing’.
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Unsupervised learning is a type

of machine learning algorithm used to
Supervised Learning Unsup: draw inferences from datasets consisting
of input data without labeled responses.

“Supervised learning is the Data

mining task of inferring a function from -
‘ labeled training data.” ‘@’ Cl=




Reinfprcementleanningis aiik gnd trial
method of learning. The machine learns
gacgREManiyormorgodiPetaliyeor each
action it performs.

YOU'VE MADE THE SAME
MISTAKE , S1X HUNDRED

Tmes! S

O

COF\ER

We learn
from
mistakes




Deep learning is a machine learning technique that teaches
computers to learn by example

Examples:

Colorization of Black and White Images.
Object Classification in Photographs.
Image Caption Generation.

"man in black shirt is playing
guitar.”




IIIT Hyderabad’s Research group on Al
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Signal Processing | Security, Theory ! for&AIngrcaullture IT for Building

research elaeliles & Comm and Algorithms Science

centers Development

SRl Cognitive Exact
Nat Sci & IT in Education Earthquake Engg g .
Science Humanities

Bioinformatics

IT in Building
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Largest Artificial Intelligence (Al) Research group in the
country. Leading for Comp Vision & NLP




Computational Imaging 5 Performance Capturs

Impact/Apphications

Problem
+  Interactive AR/VR
Enveonments * Aim: Capturing human bodies in motion
) . ¢ Herrage _
360° Stereo Video Camera . * Messarch hallenges: Comple body poses
(topalogical noise, self-ocdusions], Real-time
U f u UL " performance, Complex Clothing
* Single camera to capture panoramic ¢ Medical Analysis f G Cloth,
uidane (BV1, Gaie)
o Sports Anslytics * Desired: Real-Time, Textured 30 models from a

fow Kinects

* Unique mirror facilitates a set of virtual +  Animation Industry

v
cameras, allowing stereo capture - »' ».

* Unwarp the captured image to recover ¥
two 360 degree videos

- * up a e~ to productize lﬁqvo:'k
RESELUE

=t 1

eitial
Results

() cvnme

Single | igh resolution camera covering the
CVPR 2013, CVMP 2014 entire | (ctions
Patented in France,

ol =P~ S
Coepem e e |+l 20/ b 2 e

offtoring & Vialetlo,

Synchronized Capture of Mobile Cameras

SynCam
An end-to-end system for p Content
* Focus + Contex
sub- (van:e mulﬂgme@ media Eurograph ics 2017 ] A
C727 <91 mobile devices * No editorial decision

Patent P inding
‘J, ");f > . ~ « Easily automatable

» Staged performances for aurally challenged

Depth Capture for All

Vineet Gandhi

Groups can do more
collaborative things

| ,IL R L RSN P—
s ! 2omon R e

Depth from focus NDR Video 3D Capture
Capture multiple focal slices!
An effective focus measure
Eﬂment pxpelme

ICCV 2017

Depth capture pranically
in everyone’s hands!|




Robotics

nr

DBV AHEROGOE
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priver Assistance: Tracking Moving Vehicles in
Cluttered Traffic

KITTI Test Sequence : 11

« Extremely difficult
to get consistent
tracks of vehicles

* Handles occlusions
seamlessly

Autonomous driving on
campus roads

Novel Robotic Mecharisms: [ICRA'14, 17, IROS'Y

e =

P isive Mechanisms for Steep Obstacie Ascer

Driver Assistance: Single Camera Reconstruction of
Moving Vehicles [ICRA 17, IROS 17]

\/"Very Olfflcult Problem,

*Single camera a viable
alternative.

500 ions involve
range sénsors

*Currently best results on
KITTI datasets

ited by a single camera

K Madhava Krishna

The numbe

1D re:

« (;an climb steep vertical obstacle

« (;an climb stairs

lotis vt = 1o v o

e
& + Can attach itself to become a stair
climber

¥ M Kriahna

—~

« (;an detach itself to become multiple

Small ob:itacle detection

* Autonomous driving
in Indian conditions

* Semantic segmen-
tation trained from
just 100 images

* Our solution beats
the benchmarks set
by Daimler on their
dataset

Vineet Gandhi,
Machav Krishng.

ICRA 2018
(vabweamodt
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Speech, Machine Learning

*Slow moving traffic in heavily
populated cities is a major issue

*Recent advances in ITS can make
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Multilingual Voice-based Mobile Banking

Improving Surveillance using CTO
*In large gatherings/protests, #pe(ple
possibly considered suspicious (ta jgets)

*Micro drones aim to perform sur elllance
of maximum number of targets

*Explore-Exploit with Adjustable
Randomization
A \AI 2017

Avarsge Percastage for SR1S

. Mwsrage Parcemiage for SK1S
= PR
.. 3

TS AT

*Police have lot more information
during traffic emergency

*Police may prescribe routes but
humans may not follow

*Analyze the effect of human
behavioral factors and biases

I {EE ITSC 2016

things better

*We introduce BLS algorithm to

optimize lane level dynamics
TEE WV Zuin

ERB «SUMO

‘and i1

e 1 Betiiag T Setting ) Setiing & Hem

Praveen
vamnm—h

Analysis of Lane Level Dynamlcs

Puzzle Solving

Visual Servoing : Allows Robot to | efocus Camera

on Object of Interest

Ongoing : Subham (RA), Girish Var s, CV Jawshar

*New Benchmark for Puzzle Solvin using Machine Learning

*New Deep Reinforcement Learnin | Sotutions
Ongoing : Momammed, Pranav, Vidit UG), Girish Varma

Deep R‘emerceme nt Learning for Robotic Servoing,

INTERNATIONAL ENSTITUTE OF
INFORMATION TECHNOLOGY




NLP and Text Mining

Mining Research Trelus

* | elp researchers explore significant trends
it the growing collection of research
f apers, topics, conferences, and authors.

¢ ympeting algorithms, recommending .
F apers, topics and collaborators.
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Filter tweets mm content rnoomnmﬂabm:‘ufrmg Al
chatterbots from tweets
Provent ( yirido due 10 abusive lar ffbge in publi

Hate Speech Detection

‘ “‘ :l “‘““’/’/’. »
S
b oLl . Aulnmalmllu l.llm.m Hate enaach content and analvzina

Detecti the sources and content of the Hate Speech in

ocial nel

public sennrnenl to getto !he root of the problem

« Chall rent of the natural langua:
construss: Dvﬁefenl fnrms of hatred, Differant Kinds of
targets, Diff. ways of rep g the same meaning

+ Solution: Deep learning Based approach

\wei—-'

d{3 B3

Advanced Document Summarization and Repurposing

reate a summary of documents that is closer to what
a human might express

Make use of deep-learming-based models to learn
representations for large documents

Incorporate local as wedl as global document features
to capture the saliency of sentences

Create readable as well as topically and structurally
coherent summaries

* In collaboration with Adobe

CIKM 2017 and AA \1 2018 = -
Applications

+  Gisling of high volk me product/service reviews
+  Sentence compres: on and headline generation
Eva understandin j and timelines.

led question answering systems
generation or search engine results

T

Vikrwm Pucdi

Computational Jounalism

| » Discover patterns in a users’ reading b thaviour for news
personalisation
| * Leverage news content for better reco nmendations

| * Automatically identify unconventional news (Fake News,
Bizarre News)

| * Summarise news in multiple language«
| » Translate news from one language to : nother for quicker

Paninian Applied Grammar (PAGrammar)
clel CUTAEN gy~
mnﬂ |.le m"mm i ¥
Cornputational Humor Radhika Mamid)
Lmr::lcnrt:unmnmnhcunmm i Understanding h Humour Generation
Aoy Wciage St cariionts © ~ Understanding humour
any uw.pmorwngmlrm T.“', 7‘:”:’:.(,‘»’ ‘I: I‘m,l.. am are

Merry 3 mmalen 9 gt
o ‘ :

y 1. Dur se dekh
S dur se dekha
Amul paas Jaake dekha fo pajama
Yule » 0 tha

se dekhi 1o

spread _‘_C.

'&

CODS-COMAD 2018, ICDM 2017 .
Applicadons

Automancalty cater 10 users noeds usng Implictt infarmaton:
Gynamically adjsts 10 Users changing behaviour
Recommendation approach which is language agnostic: useful for
muts-lingal news aggregators

Prevect spread of fake news: provide usens with suthensc content
Eastor speoad of imporiant events across the globe

SIEL Lab

Event: Christmas se dekha 1«

Hiocutionary force: Gt :cting
se: Bilineual
chnique: Compounding of two words
and maska ‘butter”

5 Yule referring to Christmas and
‘You'll’ as in You Il love it. *It’ referring to
butter. i

|
INTERNATIONAL ENSTITUTE OF

INFORMATION TECHNOLOGY

ad| tha, peas jaake
dekha to fissadi nikla
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Al AND BANKING

FEAR NOT

— TOP REASONS BANKS USE ARTIFICIAL INTELLIGENCE —

INCREASED

®

»n .

l"' :

DATA ANALYSIS
& INSIGHT PRODUCTIVITY ISAVINGS

60% 99% 94%

— ARTIFICIAL INTELLIGENCE PAYS OFF FOR BANKING ——

COST BENEFITS ‘

CONNECTS IMPROVES Al EMPOWERS
THE DOTS CLIENT EXPERIENCE EFFICIENCY
g CB
B U I
\
/ - aifl

Al computes and connects
data sets to help banks
make smarter, data-driven

Al helps streamline customer
interactions (such as applying
for a loan) by removing

Al'isn’t robots eliminating jobs.
It helps bankers use data to be
more productive and efficient.

INTERNATIC
INFORMAT

SOP quick ref
Credit scoring

KYC
Loan processing

77



YOURSTORY

v SocialStory  SMBStory  YourStoryTV  Maore Language

STARTUP

SNEAK PEEK Meet top startups from IlIT-
INTO Hyderabad’s CIE - Avishkar Deeptech
Al & ML and MedTech Programme

NIT-Hyderabad's Centre for Innovation and Entrepreneurship (CIE) is known for its accelerator programme that
S I A R I U P S A I focusses on deeptech Startups acrass different sectors.

The Centre for Innovation and Entrepreneurship (CIE) cell of [lIT-Hyderabad has announced
the success of the eighth cohort of Avishkar Deeptech and Medtech Accelerator Programme.
Every year, the programme shortlists a few startups and offers them with mentorship and
support.




Onward Health

M? r‘ e Automating medical diagnostics.
|

Starting with Oncology Histopathology

Docturnal
)OCtu e Diagnosing from the sound of cough.

SHIFF

Started with TB.

oA Rady8

A o Tele diagnostic and eye health reports
using a mobile based solution
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Scholr

Answerwise

~ ™)

iy, v placed my ceder for
s bt wonled ke b0 cancel

platform to get most RCir gt 4 whn?
accurate solutions to

Scholr is an academic

* Al Powered Customer
Service

o ..existing helpdesk and CRM
systems to provide instant
query resolutions,

all academic questions. € 1 Yo e eigtla 1oreceie

Y 40K 153 of the rcler value
Get instant answers to bt thia one.

1, -
questions from ——
homework, rehured poficy hare,

assighment and ... =
Woudd you T 5 g abwad

) with o refurd? \_ )

DAVE.AI

Customer information
chat bots

=

=
INTERNATIONAL ENSTITUTT OF o
INFORMATION TECHNOLOGY " —
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/Mashinga /1

* Extracting insights

- \ rom speech. Call '
' \ centers & beyond \
ubtl.ai
. « Creayting expert-

X ¢ Meteing minutes

generation

bots out of
documents

Instoried

« Evaluate hw good

o™ astoryis. In
advertising.




Xmachines

¢ Robotic vehicle
platform for custom
solutions

Indibots

e Solar panel cleaning
robot

Altor

e Smart helmets

Thanos.. Pesticide

spraying

e Drone based
solution. To
leverage CV to
identify exactly
where pests are

==

m
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AR & Al powered sales &
H e a I t h C a re service solution for
Medical equipment
Intelligence in Pathology-
5 3 to improve pathology .
lo workflow. Starting with Logy.ai
f o | cervical cancer
y. : -
=M Manage chronic diseases e
Insurance Operations Today Nano like diabetes, Y]
Fragmented, Complex, Inflexible and Costly hea Ith hypertension through a
g : € 4 health coach tech
Sel!&f{ﬁ:‘ U% Pollc:;:@n}cn@ Mev}g N a n o H e a lth
=% ] _ @:ﬁ Automatically process Insurance
L v images, Extracting claim
‘ !} discharge summaries and .
text from reports processing
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m
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Co-creating déep-
IP startups,
imperative to bring
more tech to
market




INTERNATIONAL INSTITUTE OF
INFORMATION TECHNOLOGY

HY DERABAD

Ramesh.Loganathan@iiit.ac.in



2. Restore colors in B&W photos and videos

Don't like black and white images? No worries, "Let there be color!” is a computer
system that can automatically restore colors in B&W photos. You can read more about it

here and see plenty other examples here

1. Reenacting politicians

A group from the University of Washington created a system that uses audio and
synthesizes it with lip motion of a face in a video. The video shows quite a striking

example of Obama. Here is the original paper.

This is the crazy face-aging app that’s taking

PM, speaking .Mann Ki Bath’ in social media by storm
15 Indian languages oo lrt [ e

ed any of your social media accounts over the pas!

i
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Areas of healthcare that AIML TIH will enable

* Diagnostics * Proactive (Preventive++) public health
— New algorithms/techniques for diagnostics

Risk profiling & 360 degree view of data

— Point of care diagnostics (remote/tele) Data based targeted preventive measures

— Precision diagnostics Predicting outcome of health initiatives

— Low cost / rapid disgnostics Contributory effects of broader Ecosystem

» Health service optimization * Treatment protocols discovery

* New treatment models From data (Thru
understanding disease mechanism, biomarkers, other

»  People & Facility use optimizations data)
¢  Multi-sensor based treatment models

*  Models from Genomics /other data
*  Bio/Chemistry models

*  Ayushman/Arogyasri insurance service optimization

*  Supply chain optimizations (medicines, ..)

¢ Asha workers’ efficacies

* Person/Vvillage specific 360 degree health & social strategy
e Culture/geo specific interventions
*  Equitable benefits distribution
*  Vulnerable groups
¢ Insights from seemingly unconnected datasets

- m
INTERNATIONAL | urr o8
- INY O




Wi-Fi Access Point

for i

Street &

Smart campus ‘Lii

©0

Smart Campus (Buildings, Roads,
Utilities, Classrooms)

* The campus will
be wired
— ‘Living’ demo
SetUp Power &

* Smart campus. Distribution
Smart poles.

— Network/Utilitie
S:
* Forresearch &
startups
— Data- with
models

* Per OneM2M
standards

— Living Lab: POCs
* Plan: Phase 1:
Dec 2019 Weather &

”umn
.i\-; l‘:A :.\ l(’l\( l K \

O | Sensors | Data | Dashboards)

Water

(meters++)




Domian #4-

Strategic sector (Defence++)

*  Artificial intelligence is now an essential component of defence and security strategies globally — from combat systems to operational
processes. It is essential for india to harness the potential of Al to transform all functions in an affordable, effective, and enhance speed of
defense operations.

*  The use cases for Al in defense and internal security are many fold. Al can be embedded into weapons and surveillance systems to enhance
performance. It can be used to improve target recognition, combat simulation and training, and threat monitoring. It can be used in logistics and
transportation systems, to help the military get the right equipment and people to the right places at the right time.

Computer Vision & Geo
Information Systems

Robotics/ Autonomous
Vehicles

Language Technologies &
Signal Processing

Data Sciences , Analytics &
Security

* Telemedicine applications
for remote deployments

* Object detection and
tracking

* Scene abnormality
detection and alarm
management

* Face detection and
tracking

* Large area surveillance
and tracking (crowds)

* Soldier training and
performance monitoring

* Abnormalities in terrains

(sudden constructions )

* Drone & robot based
inspection

* Asset / terrain mapping
and tracking

* Robots for combing &
terror operations

* Rescue and disaster
assistance

* Supplies and equipment
parts delivery drones

* Landmine avoidance :
Pilot robots

* Obstacle detection and

removal

* Manuals and Legal
document querying

* International document
language conversion

* Training and development

* Speech in noisy conditions

* Sound signal analysis —
equipment diagnostics

* Lab on chip for rapid
analysis of pathogens

* Speech enabled actuation
— local languages

* Cameras on the edge

* Patterns from soldier
information — behavior
anomalies

* Blockchain enabled army
records

* Cyber attack modeling
and detection

* Insider threat monitoring :
access pattern analysis

* Vehicle and Equipment
Failure data analysis and
prediction

* Prediction and Forecasting

of incidents from past

data and events




Indicative products, from Robotics

Automated Parts Inspection

Driver Assistance: Tracking Movin
Traffic

KITTI Test Sequence: 11

Frames:1-365

Submitted to ICRA 2018

Students and
K Madhava Krishna

Micro Air Vehicle Initiatives: Environmental Audit

[ICRA16,17]

Students and
K Madhava Krishnac

& * Working towards autom

g Vehiclesin Cluttered

Extremely difficult
to get consistent
tracks of vehicles

Handles occlusion:
seamlessly

34 best solution ir
the ntl

1% among
universities on
KITTI dataset

[*usin fri
orchards, trees in a vege

* Localizing trees with GPS|
coordinates

the drone for such audit

* Immense potential in for
and agriculture

* Two patents pending

£ =

AStair and pipe climbing robots

Obstacle
avoidance
maneuver of self
driving car in
collaboration with
a major private
company

entrTOcnt mesrTurEos |
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Restoring touch

In a landmark event announced Thursday,
researchers revealed that a paralyzed man's feelings

of touch were restored with a mind-controlled robotic
arm and brain chip implants. [Bionic Humans: Top 10
Technologies]

HUMOR
SARCASM

Customer service
calls- Abusive
Language and Anger




. & ) 2% %
sHQEn LY 39.4K/s W 'O <d 88% A ance Revenue, Top 10 Use Cases, World Markets: 2025

= U0 gle
aiin 2025 \!, B Contract analysis
ALL NEWS IMAGES VIDEOS MAPS SHOPPING o e
navigation
Where next —
1g from geospatial
es

| feature detection

t query of images

n on soclal media

The artificial intelligence market is forecasted by
Research and Markets to grow to USD 191 Billion

by 2025 from USD 21 Billion in 2018, at a CAGR of ctive maintenance
36.62% during the forecast period. ... China is
investing tens of billions into Al. These larger ing of patient data

investments should accelerate the growth and

adoption of Al. classification, and

23  https://www.nextbigfuture.com » (4]
s : R rf
$191 billion estimate for global Al in 2025 could be an ',l:,?{pe M
underestimation ...
@ About this resuit B Feedback $ 3500 :$1,000.$1,500 :$2,000: 32,500 33,000
($ Millions)
VIDEOS View all (Sourcs: Tractica)

==
W
INTERNATIONAL ENSTRTUTE OF —

INFORMATION TECHNOLOGY
P




Cognitive SCience’ Others Deep Learning with Music

|

Structural and functional brain-markers

that predict rehabilitation success
HEEE . .

360° Display: Cognitive Ergonomic Study

*Diwveloped 360-degree virtual
sitnulation

Can we clas ify “musicality” based on brain data (sMRI + fMRI)?

*A:sess tele/ remote spatial
a\jareness, Local Area
Avvareness (LAA) and Local

Vinoo Alluri

Si uation Awareness (LSA) <

Clallenges using desktop & VR 3

3¢0-degree displays ) § . In oll¢tra]Son wnh Natianal Institut £of P« vchiatry, Mexico
*Diwvelop Cognitive — Ergonom[r Lr Y ")f eJ‘°'_)"H“’ \

Profile and Battery for testing| &

dy namic environments
Supported by INMAS, | tR‘& D Soclo-T.chnial System of Quality Testing in In fia .
i 3 SHOWLASS -

DRDO and DST funding 7* Di 'velop Trammg Protocols & E 7

N THOC Ane

. == the sacie-tachnica)
u BUtOMATon work PraCticas
ity testing cegmant in the

T indutry o tndia

consequence of viewing  work
sutomation ms & face-off Setwesn
Puman potertisd and amart technology

A vibrant SR
- a vibmnt qualty testing comewsty in
-— India lock at their work as & creathm

Sty of tmsting mathods still drive
W tices in Ind manusé o

mavour to mantain QA standards.
Tachrical Up-akiling emerged as a key
responme to survive In an mutomated

of testecs- from

alyst

the back box of
range of testing

Knowledge of protein s fuctures relevant to
diseases is necessary for new drug development.

i- Elucidation of the ordel parameter of protein

Thres differant mathods for data
callaction were adoptad-

< A desp investication mnd analyws of
b T

folding process would | i a big leap in predicting
structures

* Use of unsupervised leaming to differentiate key
pathway from thousands of possible transitions.

JACS 2017, in press; JCTC 2016,.5190; Blochem. 2016, 5653; JPCB 2015, 3755
RO Ve

w
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