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TIFAC 
● TIFAC is setup as a Technology Think Tank 
for country and is an autonomous body of 
DST, GoI

● It has been in existence since 1988 and was 
responsible for Technology Vision 2020 
under Chairmanship of Dr Kalam in 1996

● Currently TIFAC Governing Council is 
chaired by Dr Anil Kakodkar



Technology Vision 
2035



Technology Vision 
2035: Status

● Technology Vision 2035 Document released by Hon'ble PM on 
Jan 3, 2016 at Indian Science Congress





TV2020 vs TV2035

● Technology Vision 2020 focused 
on developing India as a 
country

● Technology Vision 2035 focuses 
on developing quality of life of 
each Indian!





Indians in 2035: Our 
needs

Non 
Exclusive 
Population 

Segment



Indians in 2035









Technology for 
prerogatives



Essential 
Prerequisites
● Transversal Technologies

– Materials

– Manufacturing

– ICT (Info and Comm Tech)

● Infrastructure
● Fundamental Research



Capabilities and 
Constraints
● Technology leadership
● Technology independence
● Technology innovation
● Technology adoption
● Technology constraints



10 Grand 
Challenges
1)  Guaranteeing nutritional security and eliminating female 

and child anaemia

2)  Ensuring quantity and quality of water in all rivers and 
aquatic bodies

3)  Securing critical resources commensurate with the size 
of our country

4)  Providing learner centric, language neutral and holistic 
education to all

5)  Understanding national climate patterns and adapting to 
them



Grand Challenges ...
6)  Making India non-fossil fuel based

7)  Taking the railway to Leh and Tawang

8)  Ensuring location and ability independent 
electoral and financial empowerment

9)  Developing commercially viable decentralised 
and distributed energy for all

10)  Ensuring universal eco-friendly waste 
management



Technology 
Roadmaps
● Education
● Medical Sciences & Health Care
● Food and Agriculture
● Water
● Energy
● Environment
● Habitat
● Transportation
● Infrastructure
● Materials
● Manufacturing
● Information & Communication Technology



Road ahead ...
● Experience after Technology 
Vision 2020

● Build network with S&T 
organizations, Ministries/Depts, 
State Govts, Industry, Academia 
.. 



TV2035 follow up



Enhancing Existing 
Activities



Connecting to young – 
Social Media



Twitter Link



Newsletter : 
TIFACiTech



Thanks!

email : ed@tifac.org.in

Facebook :
facebook.com/
tifac.dst.india

mailto:ed@tifac.org.in


My Journey to Brain

Prof Prabhat Ranjan 

(prof.prabhat.ranjan@gmail.com)

Technology Information Forecasting and 
Assessment Council(TIFAC), Delhi

An Autonomous body of 

Dept of Science and Technology, Govt of India
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Audio frequency discharge 
cleaning system

● Modeling 
– Sophisticated Tokamak Code BALDUR

– Zero-dim code

● High impurity in plasma
● To avoid delay in developing cleaning 

system
– System based on local components

– Single turn primary, Transistor based

● Review of Sci Instr
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Slow bank system – long 
duration plasma
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 TIFR, Oct 14, 2016Institute for Plasma Research, Gandhinagar
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Insulation Failure of TR-1 
Ohmic Coil

● 1.5 ton solenoid magnet coil
● Centrally placed inside tokamak 
● Prospects of repair bleak
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 TIFR, Oct 14, 2016Research : India's Moon Mission
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Planetary Exploration – Chandrayaan-2 Mission



 TIFR, Oct 14, 2016



 TIFR, Oct 14, 2016

LusseX : Lunar Surface and 
Subsurface explorer

● Chandrayaan-II project team requested me to 
come up with an integrated science package 
to carry out Lunar Surface and Subsurface 
exploration

● 20 W power, 5 Kg Payload
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 TIFR, Oct 14, 2016Swamp Deer (Barahsingha) 



 TIFR, Oct 14, 2016

GPS based tracking

● Each animal has a GPS on a collar on its 
neck along with other sensors 

● Animal collars communicate to each other 
and route the data to a receiving station

● We have tested on domestic animal 
● Plan to test it on Spotted Deer (Cheetal) in 

Sariska
● Deploy on Swamp Deer (Barasingha) in 

Uttaranchal
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Trial in Sept 2008 on Cow
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Tricarinate Hill-Turtle in WII
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GPS Less tracking

● Designed for very small animals such as hill 
turtles

● A small radio device on the body of animal 
is tracked by a grid of receiving station

● Information about habitat, food preferences, 
hibernation etc available

● To be deployed in WII campus
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TigerCense – IR Image Sensor 
Network

● Designed to monitor movement of Tiger 
● Can be used on other animals with well 

known trails having patterns on body
● No sound or visible flash disturbance
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Prototype : Top view
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Tiger Image in Zoo (June 
2009)
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FrogCense : Purple Frog 
Monitoring
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Acoustic Sensor Network based 
system
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CLIMATE CHANGE : CORAL REEF 
MONITORING
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Effect of Climate Change on Barrier Reefs - Coral 
Bleaching

2001 coral bleaching

67

Increase in 
Temperature
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Sensor
string

Temperature
Or

Light Sensor

Buoy

Water-tight
canistor

containing
Ambient

Sensor Node

Antenna

68

WSN Deployment at the Great 
Barrier Reef, Australia
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Disclaimer

● I am not an expert of NeuroScience
● I am not a medical doctor or healthcare 

professional 
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Assistive Technology for Persons 
with Severe Disability
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Introduction

● As per 2001 census, 2.1% of population in 
India (about 25 million ) suffer from some 
form of disability

● Degree of disability varies from persons to 
person and so does the nature of ability 

● Our work focuses on the ability of the person 
and utilizes it to improve their quality of life

● Many users suffer from cerebral palsy and 
our initial work was focused on them
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Our Initial Work 

● Developed a hand gesture based universal 
remote control to help persons with restricted 
finger movements by using accelerometer

● Due to many other users coming forward 
with different needs, we worked out a plan to 
use any ability that person has and improve 
their quality of life
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● Awarded HP Innovate 2009 award
● Funded by 

– National Trust, Govt of India 

– IBM

● NCPEDP- Mphasis Universal Design Award 
given on Aug 14th 2012



 TIFR, Oct 14, 2016

Mini-CePal Final Version
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RF-CePal : Split System
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Experience in last five years

● Ahmedabad
● Baroda
● Bangalore
● Mumbai
● Kolkata
● Patna
● Allahabad
● Delhi

● Hyderabad
● Darbhanga
● Social Networking
● Kokilaben Hospital, 

Mumbai 
● IICP , Kolkata
● AIIMS, Delhi
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● Difficult to reach those with severe disability 
like quadriplegic, ALS, MND, Stroke 
Patients

● Easier to get in touch with
– CP affected children

– Paraplegic 

– Amputee

● Each has unique needs 
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● I am diagnosed with spinal muscular atrophy 
, completely bedridden but painting keep my 
hopes alive. Can you help me? I have 
difficulty in holding brush and speaking now.

● I am an albino with weak eyesight. I would 
like to know if there is anyway in which you 
can help me
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● Can you help a child who is blind, deaf and 
dumb?

● Can you help a person who is blind and 
quadriplegic?

● Can you make a person communicate, who is 
in vegetative state?
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● Can you help me go up/down stairs as I do 
not have lift in my house?

● Can you help me reach higher parts of my 
house since I am paraplegic?

● Can you make me use phone? I am 
quadriplegic.

● Can you make a simple massage machine for 
my arms?

● ...
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Count the ability
Not the disability!
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Sarita Dwivedi
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Possible Outputs



 TIFR, Oct 14, 2016



 TIFR, Oct 14, 2016

Touch Screen 
Technology
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Touch Screen based 
Tablet/Mobile

● Touch screen based tablets/mobile now 
available at very low cost

– Aakash Rs 1200 through Govt

– Ubislate+ Rs 3000 commercial

● AAC (Augmentative and Alternative 
Communication) can be now made very 
cheap 

– Indian language support needs work
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Low Cost AAC Device
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Devanshi :Dystonic Cerebral 
Palsy

● 9 years old
● Non Verbal
● Communicate : 

Touch screen
● Type : Neuro-

headset
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Madhuri , IICP, Kolkata
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Ganga : 10 years old , Shishur 
Sevaye, Kolkata



 TIFR, Oct 14, 2016

● HI5 CDC, Mumbai
● Hitansh : Dystonic
● Non Verbal
● Could use neuro-

headset to try typing
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● Cheshire Home, 
Mumbai

● Learning alphabets
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Brain-CePal



 TIFR, Oct 14, 2016

Brain Computer Interface

● BCI has been going on for nearly 40 years 
with focus on Neuroprosthetics to help 
persons by replacing functions of impaired 
nervous system and allowing them to restore 
body functionality such as hearing, vision etc

● Cochlear Implant 
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EEG History

● BCI depends on collecting 
Electroencephalography (EEG) waves from 
brain through single or multiple electrodes 
and analyzing it to gain insight in 
understanding brain conditions

● EEG waves were discovered nearly 90 years 
back and used since then in medical research 
and diagnostics.
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Current Development

● Interpretation of EEG waves is a complex 
task and most of the work was done offline 
by recording waves and doing analysis later

● With development of embedded systems and 
more powerful processors, it became 
possible to carry out real time analysis of 
EEG signals

● This combined with wireless communication 
has led to the development of neuro-headsets
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● These measure EEG waves and partially 
process the signal before transmitting it 
wirelessly to computer for more 
sophisticated analysis. 

● With games market being very large, some 
of these headsets are being targeted to games 
community - Cheaper

● This is making it possible to take advantage 
of this development to help persons with 
disability at a much lower cost and for wider 
use
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Emotiv Epoc

● Epoc has 14 electrodes along with 2-axis 
gyrosensors to measure head movement

● Electrodes have a felt pad, which is wet with 
saline solution to improve contact with skull

● Electrodes are positioned to certain locations 
on skull as per direction

● This has a processing unit along with 
wireless communication unit
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Changing life of Mr Suresh

● IIM Ahmedabad MBA
● Brainstem Stroke in 1999
● No hands/legs movement
● No voice but can hear and see
● Only communicated through blink of his 

eyes
● On March 13-14, 2012 we provided Brain-

CePal to change his life
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Suresh operating PC after 13 yrs
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Suresh controlling a light
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After one month

● Suresh has improved much more and is able 
to focus better, when he is alone

● We are in the process of providing him
– Speech Synthesis Capability

– Being able to send/receive Text message 
through phone

– Being able to make calls through phone

– Hopefully find him a gainful employment
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Suresh after one month
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Speech Synthesis for Suresh
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Charu Khandal – Ra.One 
Animator
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Mr Prasad, School Principal, 
Hyderbad
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Ajay Raj, Garhwa(in Patna)
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Software suite with Epoc

● Expressive – Facial Expression -
– Individual eye lid and eye brow 

movements, eye position in horizontal 
plane, smiling, laughing, smirking

● Effective – Emotions 
– “Excitement”, "Engagement/Boredom", 

"Meditation", and "Frustration"

● Cognitiv
– Recognize conscious thoughts – Push, 

Pull, Lift, Drop, Left Turn, Right Turn ...
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“Vegetative” State : 3-D brain 
mapping

● A large number of persons have no means to 
communicate after their brain gets damaged 
due various reasons

● They remain alive but family members and 
caregivers have no idea about what is going 
on inside their brain 
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Probing mind using Neuro-
Headset
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Learning Disability

● Beta1/Theta lower –> learning disability 
(School of Creative Learning, Patna)

● How to improve this?
– Ancient Techniques : Yoga, Pranayam, 

Kundalini

– Brain Entrainment

– Neuro-feedback

● Down Syndrome, ADD, ADHD .....
● Insomnia, Depression, ....
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Maths Genius : Dr Vashistha 
Narayan Singh
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Blog : ranjan.in

● I am about 36 years old female from Delhi. 
Since last 15 years I have suffered with sleep 
disorder, anxiety, memory loss, gas problem, 
hair fall problem. I did allopathy, 
homeopathy, accupressure and various 
medical counselling. I took medicines 
continuously for last 10 years. But there was 
no solution to my problems from any of 
these.
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And now ...

● 7thApril onwards I could start to learn 
everything. Whatever I studied I would be 
able to retain in my mind. Today (April 14, 
2013) for the first time in 15 years I could 
solve 60 numerical problems in 4-5 hours. I 
am preparing to give  exam. Next month I 
have exams. I would be able to complete one 
subject in one week, which I have not been 
able to do in last 15 years!
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Holistic Approach to Learning

● Food, Body and Mind need to be taken care 
along with learning

● Gurukul system???
● June 29-30, 2013 – Workshop at Patna 

(school of creative learning – 
creativelearning.in)
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Conclusion

● Combining India's traditional knowledge 
with modern science is a winning 
combination

● Focus on real problems
● Tremendous potential for innovation 

– Specially in area of disability and old age
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Thanks
email : ed@tifac.org.in

prof.prabhat.ranjan@gmail.com
Mobile : 9899270005
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