
Community-driven 
tech solutions
The objective here has been to follow a different 
methodology - to understand the need and develop 
the technology by using the participatory method.
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Tata Centre has been supporting a study titled - Enhancing 
development impact by facilitation of participatory exercises – to 
involve communities in the development of technology solutions. 
While identifying the need, various aspects of the problem come to the 
fore. Once a complete picture emerges, the needs are prioritized and 
therein lies the strength of the participatory mechanism, explains Prof 
Shireesh Kedare, Dept of Energy Sciences and Engineering, who heads 
the project. A dynamic approach shows the picture of an integrated 
system adding to it confidence building, problem understanding, 
developing solutions, bringing in ability and awareness, and enabling 
communities through sufficient handholding and follow ups.

With the intent to identify problems, the communities are encouraged 
to talk about various aspects of their problems, find their own 
solutions and develop their own methods. Prof Kedare spells out 
the three phases of this participatory approach. Understanding the 
problem is the first phase in this process. The second phase is to 
find solutions. Here, the approach is to go back to the communities, 
present the problem, encourage them to discuss, help them come 
up with solutions and allow them to implement those solutions. If 
they require training or some amount of experimentation, experts 
could visit them. The communities are to be involved in the solution-
building exercise, so that they are also aware and excited about it. 
What follows is the important third phase is - handholding them 
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for implementation to overcome a maximum 
number of barriers after all the discussion.

Such participatory interactions with the 
communities, talking about their problems 
with them, discussing about solutions, getting 
their feedback, offering them prototypes, 
documenting their reactions and then 
encouraging them for inputs have brought 
in empowerment, says Prof Kedare. The 
methodology can also be worked through 
NGOs’ support by approaching villages, 
having meetings individually and in groups, 
slowly breaking the barriers and developing 
confidence among the communities. 

The participatory approach has helped a few 
TCTD projects in the Waste Management and 
Food & Agriculture domains. A training module 
is in the process of being developed so that 
more researchers can learn and implement it, 
when on field.

Team TCTD
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Resolving misdiagnosis of children 
with ADHD and subtypes
The diagnostic tool aims to help the clinician classify and tap cognitive-
motivational mechanisms impaired explicitly in ADHD and its subtypes

This project – Cognitive markers of ADHD subtypes: 
Development of a diagnostic tool - aims to understand 
the cognitive mechanisms underlying the pathology of 
different ADHD subtypes, with the goal of developing 
an efficient classification tool for this clinical population.

While diagnostic criteria change with time, and the 
experiences of clinicians also influence the 
manner in which individuals are diagnosed, 
there is an urgent need for an objective 
means of assessing clinical disorders 
such as ADHD, as the prevalence of 
ADHD has increased both locally and 
globally. There may be a number of 
subjective measures of attention 
used to diagnose ADHD but they fall 
short when their accuracy depends 
on the informants (caregivers, 
teachers, etc.) and under-reporting, 
over-reporting, or wrong diagnosis 
of the child over simply a lack of 
understanding the questionnaires 
correctly, at times. Another issue with the 
existing measures is that due to their subjectivity, 
the inter-rater reliability between clinicians, parents, etc., 
might vary, making them questionable in some cases. 
Thus a child who needs intervention might miss out on it 
or may be unnecessarily labeled. 

There are various tools that have been designed to 
test attention but are lacking in terms of specificity and 
sensitivity, which are crucial if a tool is to be considered 
reliable. Another issue with the existing measures is that 

they do not target specific cognitive functions that are 
implicated in causing the difficulties observed in ADHD, 
which makes it hard to diagnose accurately as well as to 
differentiate one disorder from another.

An objective measure that this project team, headed by 
Prof Rashmi Gupta, Dept of Humanities and Social 

Sciences, is working on, would complement 
the already existing subjective measures 

and hopefully lead to better classification 
accuracy in the long-run. Computerised 

tests that examine different cognitive 
functions have been used in the 
current project. Each of these target 
different cognitive functions that 
the current literature indicates as 
impaired in ADHD. While field tests 
have been carried out by the team 

on over two hundred children so far, 
the initial analysis data and the results 

are quite promising.

The challenges involved in collecting data 
have been numerous for the project team. A lot 

of organizations contacted have not been aware of what 
the research entails, and the concept of informed consent. 
Hence, getting permissions has been a tedious process, 
especially as there is no direct access to the management 
or parents, and it is mostly teachers or clinicians who 
convey what the research is about to them, which more 
often than not has led to misinformation and fears of 
confidentiality. Other impediments include the longer time 
duration to grant permission, as well as the inclusion and 
exclusion criteria that have lead to some children being 
excluded though they are willing to participate.

Trying its best to overcome these challenges, the team is 
trying to collect more data to cross-validate its findings. It 
is also building a prototype of the classification system for 
this clinical population. The faculty head envisages that 
the stakeholders could essentially be anyone who deals 
with children who have neurodevelopmental concerns 
such as hospitals, independent clinicians, schools, parents, 
etc. With more data collected and analysed, it is hoped 
that any organization that deals with children with ADHD 
would feel the need to collaborate with the team. The 
effectivity of this designed tool could be better tested 
having such partners on board.

The project teamCollecting data through computerised tests
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Prototype to detect toxic heavy metal ions in water

Detecting heavy metal ions in water
An affordable, user-friendly biosensor which can detect toxic heavy metal ions 
in water has been developed

WATER

Large quantities of hazardous 
chemicals especially heavy 
metals have been released into 
rivers worldwide due to global 
rapid population growth and 
intensive domestic activities, as 
well as expanding industrial and 
agricultural production. Rivers 
in urban areas have also been 
associated with water quality 
problems because of the practice 
of discharging of untreated 
domestic and industrial waste into 
the water bodies, leading to an 
increase in the level of metals in 
river water. This project – Heavy 
metal sensing in water using optical fibre sensors – 
has aimed to develop a low cost portable user friendly 
biosensor which can detect these toxic heavy metal ions 
in water, with a very low limit of detection.

Studies have shown other existing technologies but 
which are extremely expensive, and those which 
seem affordable have shown quality metrics 
that have gone below WHO levels. The 
project team led by Prof Soumyo 
Mukherji, Dept of Bioengineering 
and Biosciences, has put together 
a handheld, highly sensitive, 
portable optical fiber sensor for 
the detection of mercury and the 
method of manufacturing it. These 
optic fiber sensors for detection of 
Cu (II), Hg (II) and Pb (II) have been 
tested for water matrices. The sensors 
have been calibrated for measurement 
in the environmental range of relevance 
and have also been tested with real samples 
such as tap water spiked with known concentrations of 
heavy metal ions. Water, vegetable and soil samples from 
various sources near Aurangabad district were collected 
and checked for possible source of contamination using 
the standard protocol. 

The sensors are developed as cartridges for disposable, 
plug and play onsite use. The device is getting optimized 
for form factor, cartridge loading, light coupling, power 
consumption, bluetooth and SD card interface. The new 
version of the cartridge is getting optimized for snap fit 

type arrangement. The sensor is being tested 
further to check for reproducibility of the 

sensor. These will provide field deployable 
solutions for quick quantitative 

estimation of individual heavy metals 
in water and food. With its intensive 
potential of predicting fitness of 
consumption, these are meant for 
direct utility by the masses.

While a wide scale testing hasn’t been 
done as yet, the project team has been 

talking about the technology to water 
regulatory authorities. An organisation 

based in Bengaluru has been interested in 
the testing and dissemination of the technology, 

and the project team hopes to licence the technology 
solution through this collaboration shortly. 

Team TCTD
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In an interview, Prof N C Narayanan, CTARA, and Ms 
Vitasta Raina, speak about their project - Developing 
sustainable housing solutions for flood-prone areas, 
with a case study of Kuttanad region in Kerala.

Q.1.What are the objectives of the project?

Kuttanad is a well-documented flood prone region 
that has the unique distinction of being 1-3m below 
sea level. The region experiences annual flooding, 
exacerbated by unscientific urban development in the 
region including building roads, bridges and bunds that 
block the natural flow of water. The floods of 2018 saw 
widespread devastation of housing, and loss of life and 
livelihood, with almost 90 per cent of houses in the region 
partially or completely destroyed by the floods. The 
process of house building in Kuttanad region is difficult, 
not only because of the annual flooding that people need 
to cope with, but also due to the additional technical 
challenge of Kuttanad clay having very low bearing 
capacity. These challenges make the construction of 
housing in the region unaffordable for the local residents. 
Additionally, the current model of house building in the 
region has severe environmental impacts on the fragile 
wetland ecosystem of the region. The project hopes to 
overcome the challenges and limitations presented by 
the unique terrain of Kuttanad, and promote the use of 
local technologies and building materials that are cost-
effective and ecologically friendly.

Q.2. What motivated you to take up this project in an 
unconventional setting?

The Kuttanad region is largely agrarian, and home to 
vulnerable sections of society with many below poverty 
line (BPL) families. The wetland ecosystem of Kuttanad in 
recent times has become a tourist ‘hotspot’, and many of 
the recent developments threaten the ecology, built heritage 
and community landscapes of the region. One of the primary 
drivers for taking up the study of housing in the region has 
been to promote and preserve the legacy of sustainable 
building techniques and practices that are unique to the 
state of Kerala. These cultural building practises preserve 
the narratives of human lives in built form, and tell the 
story of settlement history and the sociocultural changes 
that lead up to the modern times. Equally important to 

this built legacy are the lives of the communities that exist 
within these contexts. The annual flooding in the region 
has produced distinct and rich practices and processes that 
merit study and research, and preserving these histories 
and promoting alternate technologies that enhance the 
lives of the communities that inhabit the region, without 
compromising the ecological balance, have been the key 
motivations for taking up the project. 

Q.3. How similar are the technological interventions 
that co-exist in this space?

In Kerala, there are many examples of cost-effective 
technologies that have been promoted by organizations 
such COSTFORD (Centre of Science and Technology for 
Rural Development) and Nirmiti Kendra. Two primary 
building construction technologies used by COSTFORD 
to bring down the cost of building houses include use of 
the rat-trap bond for brickwork instead of the traditional 
bonds, and use of filler-slabs for roofing. Apart from 
these, cost-cutting techniques are applied to doors, 
window frames and foundations. However, the primary 
design intervention is in the planning and layout of the 
house itself, which is built around passive technologies, 
paying heed to climate conditions in the choice of 
materials, and wind and sun directions in placement 
of windows and openings. A large part of this project 
takes some of the existing technologies developed by 
COSTFORD, and adapts them to the unique conditions in 
Kuttanad. Traditional solutions for building foundations 
on coconut tree rafts need to be studied and modernised. 
Additionally, technologies developed for raising houses in 
flooded regions on bamboo such as in Assam can also be 
researched. One of the main issues with the construction 
system in the region is the reliance on building material 
sources from long distances, as the region in itself has a 
paucity of natural building materials such as stone. In this 
regard, some of the technologies such as Stabilized Earth 
Blocks developed at Auroville, and by Habitat Technology 
Group can be employed. 

Q.4. What kinds of tools will be used in this project?

The project employs different tools for achieving two primary 
objectives, namely creation of design principles that can 
be applied for promoting sustainable house building in 

Living sustainably in flood-prone areas
This new project in the Housing domain is trying to provide models for house 
construction in the Kuttanad region, Kerala. 

HOUSING
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alternate technologies for rural areas in the state, and 
most of the technologies that would be adapted here have 
been developed at COSTFORD. The other institute that the 
project will collaborate with is CUSEK (Cochin University 
College of Engineering Kuttanadu) for the development 
of locally available building material alternatives for the 
region. A local initiative CANALPY supported by IIT Bombay 
and Kerala Institute of Local Administration will also be 
a partner.

Q.7. What are the challenges envisaged in this project 
in the near future?

The rapidly changing built environment and varying 
flood patterns have seen the region go through dramatic 
shifts over the past years. New materials such as cement 
blocks have emerged and captured the imagination of 
the residents in a period of less than a decade, and is 
now being replaced by fly ash bricks. The unorganized 
construction sector of the region is another challenge. 
Given this scenario, capturing and documenting an 
accurate picture of the intensive building activity in post-
flood conditions is a challenge.

Kuttanad region, and promotion of sustainable construction 
technologies and materials. For the first objective, the 
project aims to create sustainability indicators that can be 
used to effectively measure and ascertain the impacts in 
the process of house building, from selection of location 
for the purpose of house construction, to the choice of 
materials for foundations. These sustainability indicators 
will be designed keeping the major principles of Ecological 
sustainability, Economic Sustainability, Technological 
Viability and Sociocultural suitability as central themes. 
In technological viability, indicators to measure feasibility 
of solutions for flooded region and context of Kuttanad 
will be developed. This framework will be used to guide 
design principles and planning for house construction. Apart 
from the development of indicators, building construction 
technologies and locally availably building materials, as 
mentioned, will be used in the project. 

Q.5. Where do you plan to carry out field tests?

Two villages, namely Nedumudi and Kainakary (north), 
have been selected as part of the project. The intention is to 
carry out extensive surveys, flood-mapping and settlement 
mapping in these villages for development of indicators. 

Q.6. What kind of field support will the collaborating 
organizations bring to the project?

Primarily, the project will be associated with COSTFORD 
since the organization is a leader in the development of 

Prof N C Narayanan, CTARA

“These cultural building 
practises preserve the 

narratives of human lives in 
built form, and tell the story 
of settlement history and the 
sociocultural changes that 

lead up to the modern times.”
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Panelists discussing how to garner resources to scale up Q&A with students
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Talking about TCTD projects

Interacting with faculty members

In conversation with Mr Deepak Satwalekar Keynote address - Mr Hemant Luthra

        Reflections



 Turning Point | March 2020 07

At TCTD Symposium 2020

An interactive audience

Presenting the posters

Panelists talking of successful & failed models

Notes from the Dean Alumni & Corporate Relations
To view videos of the sessions click here: 

The closing noteInteracting with research teams

to

Take
IDEAS

SCALE
http://bit.ly/TCTDSymposium_2020
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Colouring out abnormalities in foot pressure
The project team proposes to replace the current sensors with the cheaper 
and more robust silicon to aid foot plantar pressure measurement

Diabetic peripheral neuropathy is a medical condition 
characterized by loss of sensation in the feet causing 
abnormal pressure points and with ulceration as a 
probable effect. Chronic infection in the ulcer ultimately 
leads to amputation of a toe or the whole 
foot, in due course of time. 82 million 
adults in India suffer from diabetes and 
development of foot ulcers is seen 
in 15 per cent of all such patients 
during their lifetime. Hoping to 
address this problem of at least 
50 million potentially affected 
individuals at the diagnosis level, a 
project team headed by Prof Rajiv 
Dusane, Dept of Metallurgical 
Engineering & Materials Science, 
has been working on a foot plantar 
pressure measurement system.

The project – Microcrystalline silicon 
piezo-resistive sensor for wide ranging 
pressure applications - is building a system 
to help generate a colour map that will show pressure 
distribution in different foot regions. A specially low 
temperature processed polysilicon has been developed 
for the proposed device and is built through a series of 
steps. The major challenge faced during the project has 
been to ensure the consistent performance of the sensors 
after fabrication, especially because it is highly sensitive 
to process parameters used.

This developed prototype could aid medical professionals 
in identifying the high risk patients through regular foot 
examinations as well as enable preventive foot maintenance, 
which is essential in preventing foot ulcers in patients with 

diabetes. Therapeutic footwear with appropriate 
soft spots could then be suggested to be 

utilized to deal with all the abnormalities 
diagnosed with the help of this device.

There are different technologies which 
are trying to address this problem, 
but most of them are imported 
solutions that are available at a 
higher price bracket. The project team 
has recognized the impact that an 

affordable diagnostic device such as 
this can have over a huge patient base, 

with a majority located in rural and semi-
urban areas. 

The project team is currently in touch with a 
Thane-based doctor who treats patients with diabetic 

neuropathy. The developed prototype will be supplied to 
him, and based on the test results iterations will follow. It 
is hoped that the team can access a wider pool of doctors 
for second level testing to improve the product and also 
healthcare professionals for better marketing strategies 
to assess feasibility in the market.

The project team

The plasma componentThe setup of the prototype

HEALTHCARE


