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Learning is at core of Human Intelligence 

• 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 
AI! 
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Children learn languages just like that. 
By ‘observing’.   



How does Comp Vision ML work? 

3 Different types of Machine Learning… 



Past Data is used for Machine Learning  
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“Supervised learning is the Data 

mining task of inferring a function from 

labeled training data.” 

Unsupervised learning is a type 

of machine learning algorithm used to 

draw inferences from datasets consisting 

of input data without labeled responses.  



Reinforcement Learning 

Learning from mistakes 

Reinforcement learning is a hit and trial 
method of learning. The machine learns 
good(Reward) or not-god (Penalty) for each 
action it performs. 
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We learn 
from 

mistakes 



Deep Learning 
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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. 
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Largest Artificial Intelligence (AI) Research group in the 
country. Leading for Comp Vision & NLP 



Safety & Security 
 

Traffic monitoring & Violations 
 

Road conditions  



Demining Robot  
 

Disaster recovery 
 
 



NABARD micro-ATM / Indian 
languages 

 



Informatiomn extraction and 
summarization from large set of 

documents 

 
Citizen services BOTs 



Every sector has AI applications 



Financial..Banks 

• SOP quick ref 

• Credit scoring 

• KYC 
Loan processing 

 

 



SNEAK PEEK 
INTO  
AI & ML 
STARTUPS AT 
IIITH 



Medical ..  

Diagnostics 

Onward Health 

• Automating medical diagnostics. 
Starting with Oncology Histopathology 

Docturnal 

• Diagnosing from the sound of cough. 
Started with TB.  

Rady8 

•  Tele diagnostic and eye health reports 
using a mobile based solution 



Servicing 
customers 

Scholr is an academic 
platform to get most 
accurate solutions to 
all academic questions. 
Get instant answers to 
questions from 
homework, 
assignment and ... 

Scholr 

• AI Powered Customer 
Service 

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

Answerwise 

Customer information 
chat bots 

DAVE.AI 



Listen. Speak. Decide. 



CyberPhysical systems.. 

Xmachines 

• Robotic vehicle 
platform for custom 
solutions  

Indibots 

• Solar panel cleaning 
robot 

Altor 

• Smart helmets 

Thanos.. Pesticide 
spraying 

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



Nexrea  
AR & AI powered sales & 
service solution for 
Medical equipment 

Logy.ai 

Intelligence in Pathology- 
to improve pathology 

workflow. Starting with 
cervical cancer 

Nano 
health 

Manage chronic diseases 
like diabetes, 
hypertension through a 
health coach tech 

Insurance 
claim 

processing 

Automatically process 
images, Extracting 

discharge summaries and 
text from reports 

Healthcare 



Co-creating deep-
IP startups, 
imperative to bring 
more tech to 
market 



Thanks 

Ramesh.Loganathan@iiit.ac.in 



‘Creation’  

PM, speaking .Mann Ki Bath’ in 
15 Indian languages 



Areas of healthcare that AIML TIH will enable 
• Diagnostics 

– New algorithms/techniques for diagnostics 

– Point of care diagnostics (remote/tele)  

– Precision diagnostics 

– Low cost / rapid disgnostics 

•  Proactive (Preventive++) public health 

– Risk profiling & 360 degree view of data 

– Data based targeted preventive measures 

– Predicting outcome of health initiatives 

– Contributory effects of broader Ecosystem   

 
• Health service optimization 

• Ayushman/Arogyasri insurance service optimization   

• People & Facility use optimizations  

• Supply chain optimizations (medicines, ..) 

• Asha workers’ efficacies 

 

• Treatment protocols discovery 
• New treatment models From data (Thru 

understanding disease mechanism, biomarkers, other 
data) 

• Multi-sensor based treatment models 

• Models from Genomics /other data  

• Bio/Chemistry models   

• Person/village specific 360 degree health & social strategy 

• Culture/geo specific interventions    

•  Equitable benefits distribution 

•  Vulnerable groups 

• Insights from seemingly unconnected datasets 
(poverty, NFHS, census, DLHS, literacy) 

 



Smart campus ‘Living Lab’ 

• The campus will 
be wired  
– ‘Living’ demo 

setup 
• Smart campus. 

Smart poles. 

– Network/Utilitie
s: 
• For research & 

startups 

– Data- with 
models 
• Per OneM2M 

standards 

– Living Lab: POCs 

• Plan: Phase 1: 
Dec 2019 

Smart Campus (Buildings, Roads, 
Utilities, Classrooms) 

 | Sensors | Data | Dashboards) 

Power & 
Distribution 

A/C (hvac++ 
)  

Water 
(meters++) 

Weather & 
Pollution 

Street & 
Lights 



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 AI to transform all functions in an affordable, effective, and enhance speed of 
defense operations.  

• The use cases for AI in defense and internal security are many fold. AI 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  

• 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 ) 

Robotics/ Autonomous 
Vehicles 

• 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  

Language Technologies & 
Signal Processing 

• 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 

Data Sciences , Analytics & 
Security  

• 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 
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Indicative products, from Robotics 
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Detachable Modular Robot capable of Cooperative Climbing and Multi

Agent Exploration

Sri Harsha Turlapati⇤, Ankur Srivastava⇤, K Madhava Krishna, Suril V. Shah

Abstract—At the cross section of the fields of Uneven
Terrain Navigation and Multi Agent Systems (MAS), in this
work, a detachable compliant modular robot (DCMR) which
can per form concurrent scene exploration by detaching into
numerous par ts, while preserving its ability to climb stairs is
proposed and built.

A spr ing isdesigned and used in the modular robot taking the
worst-case-scenar io of stairs encountered in an urban setting.
In addition to the actuators at the wheels, an additional set of
actuators per module are introduced to enable the detachment
and re-attachment. The design additions and their trade-offs
are discussed. Potential applications are presented with special
focus on improving coverage of a map with obstacles/slabs large
enough to mer it exploration by climbing them. The problem
of turning in crammed spaces is solved using the ability to
detach of DCMR. The detaching, re-attaching capability and
stair climbing of the composite modular robot aredemonstrated
through exper imentation using the prototype.

I . INTRODUCTION

This work discusses the conception, design and prototyp-

ing of a novel compliant modular robot that can climb and

explore uneven terrain as well as detach itself into multiple

robots to explore flat terrain. With its ability to detach into

multiple robots, the system can behave as a Multi Agent

System (MAS). On the other hand, its ability to reattach and

conquer unstructured terrain, brings in several ramifications

in the fields of exploration, resource allocation and task

scheduling among robots.

In addition to ground vehicles like [1], the state of the

art in unstructured terrain navigation, has spawned many

climbing robots like [2], [3], [4], [5], [6], [7] and tracked

robots like [8], [9], [10]. These robots can individually

facilitate in exploring uneven terrain or climbing obstacles.

However, the modularity of these robots that could have been

put to use to obtain cooperative behaviour between modules,

as well as address redundancy in the case of failure of some

modules, hasn’ t been exploited owing to design constraints.

A system that uses cooperative behaviour between robots to

climb obstacles is discussed in [11]. However, this system

also cannot stably explore a given map because of its gait

characteristics.

Many problems in exploration and coverage have been

posed and solved using MAS’s. Distributed systems such as

those presented in [12], [13], [14] have solved the offline as

well asonline planning problems in MAS. Therearedifferent

⇤These authors contributed equally to this work.
Sri Harsha Turlapati, Ankur Srivastava and K Madhava Krishna are with

the Robotics Research Lab, IIIT-Hyderabad, TS 500032, India. Suril V.
Shah is with IIT Jodhpur, India. Corresponding Author: harsha.turlapati
at research.iiit.ac.in

Fig. 1: Prototype of Detachable Compliant Modular Robot

(DCMR)

methods like [15] and [16] which also take care of coordi-

nation between multiple robots while achieving a common

goal. More powerfully, the decomposition methods shown

in [17], [18] and [19] have yielded algorithms that solve the

offlinemotion planning to maximize coverage while avoiding

obstacles in maps. Furthermore, the work presented in [20]

has discussed the potential of using multiple robot systems

to help each other climb difficult terrain. Although these

algorithms solve the cooperative problems in philosophy,

they are mechanism-agnostic and thus can be modified to

best fit different robots. Inspired thence, we find motivation

to develop the DCMR, given wide-ranging applications like

Urban Search and Rescue (USAR), exploration of different

types of terrain simultaneously, navigating crammed spaces,

etc.

It was shown in [21], [22] that multiple modules can

be used to climb greater heights. We build on these works

to implement a scheme to unite MAS, unstructured terrain

navigation and yield a system with better versatility. The

proposed DCMR is shown in Fig. 1. This robot consists

of three modules, detachable into four different individual

robots. Compliant elements are used to enable the composite

modular robot to climb unstructured terrain. Certain design

additions are introduced to help the individual robots remain

mobile and stable enough for exploration purposes after

detachment.

The key novelty of this work is the design contribution

coupled with the application of an exploration scheme which

includes obstacle exploration. This work being unique in its

ability to climb steep stairs and also perform Multi Agent

exploration by detaching would spawn a plethora of research

problems and applications as a consequence. An extension of

Stair and pipe climbing robots 
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Where next 

 



Truck drivers safety 
 
 


