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In The News

Dr Harsh Vardhan Inaugurates Portable Hospital
based on CSIR-CBRI Design

Union Health Minister and Minister of Science &
Technology and Earth Sciences Dr Harsh Vardhan
inaugurated a 10-bed portable hospital designed by
CSIR-Central Building Research Institute (CSIRCBRI), Roorkee.
A joint venture of CSIR-CBRI and the National
Disaster Response Force (NDRF), the hospital
infrastructure can be transported during any natural
calamity to the place where it would be required. It
has been designed in such a way that it can be easily
dismantled and reassembled at short notice. All the
medical equipment has been designed and sponsored
by CBRI while the NDRF has arranged the beds and
testing machines.

The hospital will provide an OPD facility
besides equipment for blood pressure, ECG and
defibrillator machines. Oxygen pipelines have also
been fitted to every bed. In view of COVID-19, an
isolation ward along with quarantine facilities has
also been earmarked with hand washing and sensorbased sanitiser points. To maintain the temperature,
thermal insulators have been used in the waterproof
structure to ensure it can be fitted at any place and
in any weather.
Mr S.N. Pradhan, Director-General of NDRF
and CSIR Director-General Dr Shekhar C. Mande
were present at the inauguration.
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In The News

CSIR-CMERI Develops World’s Largest
Solar Tree

Courtesy: PIB Press Release

“The installed capacity
of the Solar Tree is
above 11.5 kWp. It has
the annual capacity to
generate 12,000-14,000
units of Clean and
Green Power,”
said Prof. Harish Hirani.
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CSIR-Central Mechanical Engineering
Research Institute (CSIR-CMERI),
Durgapur has developed the world’s
largest Solar Tree, installed at the CSIRCMERI Residential Colony in Durgapur.
Prof. Harish Hirani, Director, CSIRCMERI, while elaborating about the
technology stated that “The installed
capacity of the Solar Tree is above
11.5 kWp. It has the annual capacity to
generate 12,000-14,000 units of Clean
and Green Power.”
The Solar Tree has been designed in
a manner to ensure maximum exposure
of each Solar PV Panel to sunlight and
also the creation of the least amount of
shadow area beneath. There are a total
of 35 Solar PV Panels in each tree with a
capacity of 330 wp each. The inclination
of the arms holding the Solar PV Panels
is flexible and can be adjusted as per
requirement. This feature is not available
in Roof-Mounted Solar facilities. The
energy generation data can be monitored
either real-time or on a daily basis.
Prof. Harish Hirani explained, “The
CSIR-CMERI developed Solar Tree
besides being the world’s largest Solar
Tree also has certain customizable
features for application at diverse sites.
The Solar Trees were designed in a

manner to ensure minimum Shadow
Area, thus potentially making these Solar
Trees available for widespread usage
in Agricultural activities such as High
Capacity Pumps, e-Tractors and e-Power
Tillers.
The Solar Trees can be aligned
with agriculture for substituting pricevolatile fossil fuels. Each Solar Tree
has the potential to save 10-12 tons
of CO2 emissions being released into
the atmosphere as greenhouse gases
when compared with fossil fuel-fired
energy generation. Besides, the surplus
generated power can be fed into an
energy grid. The agricultural model can
provide a consistent economic return and
help the farmers counter the effects of
the uncertain variations in agriculturerelated activities.
Each Solar Tree will cost Rs 7.5
lakhs. Interested MSMEs can align
their business model with the Pradhan
Mantri Kisan Urja Suraksha evam Utthan
Mahabhiyan (PM KUSUM) Scheme for
farmers, for developing a Renewable
Energy based energy grid.
The Solar Tree has the capability
to incorporate IOT based features, i.e.
round-the-clock CCTV surveillance in
agricultural fields, real-time humidity,

wind speed, rainfall prediction and soil
analytics sensors. The CSIR-CMERI
developed solar-powered e-Suvidha
Kiosks may also be connected to the
Solar Trees for real-time access to the

vast majority of the agricultural database
as well as to the eNAM i.e. National
Agricultural Market Place, for instant
and real-time access to a unified online
market.
Courtesy: PIB Press Release

Bharatiya Nirdeshak Dravya (BND®)
Released at CSIR-NPL – Towards
AtmaNirbharBharat

Release of BNDs by Dr D.K. Aswal

B P C L Q u a l i t y A s s u r a n c e ( QA )
department and M/s Aashvi Technology
LLP (ATL) joined hands with CSIRNational Physical Laboratory (CSIRNPL) for manufacturing and marketing of
“Bharatiya Nirdeshak Dravya” (Certified
Reference Material) to ensure correct and
accurate results of Lab Instruments under
the “AtmaNirbharBharat” programme of
Honourable Prime Minister of India.
The BNDs (Bharatiya Nirdeshak
Dravya) were released at CSIR-NPL,
New Delhi on 18 August 2020. CSIRNPL is the only National Metrological

Institute of India with direct traceability
to SI units.
Pe t r o l e u m & Pe t r o c h e m i c a l
Laboratories will use the CRM (BND) for
calibration of the equipment. In India,
almost 200 Laboratories (including PSUs
& Pvt. labs) catering to Petroleum fuel
testing will be benefited by using cheap
indigenous BND. This will result in cost
reduction to the tune of at least 50%
and saving of foreign exchange as well.
The possibility of exporting the BNDs
to neighbouring south Asian countries is
also being explored.

In India, almost
200 Laboratories
(including PSUs &
Pvt. labs) catering to
Petroleum fuel testing
will be benefited
by using cheap
indigenous BND.
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Flash Point BND released by Dr D.K. Aswal

BND have metrology
traceability to
SI (International
System of Units)
and shall be
accepted across the
globe, emphasised
Dr D.K. Aswal.
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The BND was released by the
Director, CSIR -NPL Dr D.K. Aswal, in
a virtual program on MS team in presence
of Head BND Dr Pant, BPCL CGM
(P&AD) Shri Debashis Ganguli, and
Aashvi Tech CMD Dr Neeraj Pandey.
Director CSIR-NPL, Dr D.K. Aswal
in his inaugural speech emphasised that
the BND have metrology traceability to
SI (International System of Units) and
shall be accepted across the globe. This
shall support the emerging economy
of our country through an established
quality and measurement system.
Head of BND, Dr R.P. Pant
elaborated on the process of BND
certification, the importance of Certified
Reference Material (CRM) in the Indian
context and the latest initiatives of the
GOI.
Sh. N. Venkateswaran CEO, NABL
expressed his sincere thanks to CSIR-

NPL, Aashvi Tech. and BPCL for this
unique initiative and strengthening the
production and marketing of BND with
the highest level of traceability.
Mr Debashis Ganguli CGM, (P&AD)
Lubes said that this association shall play
a major role to establish the Make in India
initiative of the Government of India
and to meet the “AtmaNirbharAbhiyaan”
with “Vocal for Local” initiatives of
Honourable Prime Minister of India.
Mr R. Subramanian, DGM QA
HQ expressed that the collaboration
with CSIR-NPL shall enhance the
brand Image of BPCL in national and
international markets.
Dr Neeraj Pandey CMD Aashvi Tech
LLP expressed his sincere thanks to
CSIR-NPL and other regulatory bodies
for providing all support. He emphasised
on cheaper pH BNDs for school and
colleges students.
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#CSIRFightsCovid19

CSIR Labs Detect Presence of SARS-CoV-2 in Sewage
Samples of Hyderabad

Testing of sewage samples in lab

The study covered
about 80% of the
STPs in Hyderabad
and revealed that
there are nearly 2
lakh people who
are shedding viral
material.
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In a collaborative effort, CSIR-Centre for
Cellular and Molecular Biology (CSIRCCMB), Hyderabad, and CSIR-Indian
Institute of Chemical Technology (CSIRIICT), Lucknow, processed sewage
samples from major Sewage Treatment
Plants (STPs) in Hyderabad to detect the
presence of SARS-CoV-2 viral RNA.
While viral RNA is detectable in the
inlet samples, the outlet (after treatment)
samples of STP were largely clean (free
from viral RNA), indicating efficient
treatment practices at the STPs.
The study covered about 80% of the
STPs in Hyderabad and revealed that
there are nearly 2 lakh people who are
shedding viral material. Infected people
shed the virus through oral and nasal
passages and also through faeces.
Since only 40% of the Hyderabad
sewage reaches STPs, this data can be
used to extrapolate the overall number of

potentially infected people, which could
be approximately 6 lakhs, that is, around
6% of the city’s population, which
includes symptomatic, asymptomatic,
and also recently recovered individuals
in a time window of about 35 days.
The findings are posted on the preprint
server, MedRxiv, which is yet to be peerreviewed.
The finding indicates that a large
proportion of the affected individuals
are asymptomatic and did not need
hospitalisation. This is also in agreement
with the observation that hospitalisation
rush or mortality is way lower than
otherwise expected with such large
infection rates.
Such studies if carried out in
coordination with civic bodies to identify
the hotspots in the city and monitor the
dynamics of the infection rate can assist
authorities in taking necessary measures.

CSIR-NEIST begins Serological Testing as part of CSIR
Phenome India Project
CSIR-North East Institute of Science
& Technology (CSIR-NEIST), Jorhat,
began serological testing for antibodies
against SARS-COV-2 under the CSIR
Phenome India Project for the CSIRNEIST Cohort. The CSIR Phenome
India Project is a long-term longitudinal
observational cohort study of health
outcomes within its employees with an
aim to develop risk prediction tools and
play a role in establishing precision health
and medicine for the Indian population.
19 CSIR labs will be conducting these
sur veys and will provide valuable
information on the COVID-19 disease.

Kisan Sabha App
The CSIR-Central Road Research Institute
(CSIR-CRRI), New Delhi, had developed
the Kisan Sabha App to connect farmers to
the supply chain and freight transportation
management system. The app also provides
a robust supply chain management required
to facilitate the timely delivery of the
products at the best possible prices during
the coronavirus pandemic.

the Kisan Sabha App has now been
translated into 12 regional languages. The
Unnat Bharat Abhiyan has joined hands
with Kisan Sabha by signing an MoU
with CSIR to cover Pan-India Krishi
Vigyan Kendras (KVKs). In Odisha,
1160 farmers, 34 consumers, 3 start-ups
and 20 Self Help Groups have connected
In view of its growing popularity with the Kisan Sabha App.
among farmers and other stakeholders,
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CSIR labs are
engaged in training
of human resource
for conducting
coronavirus testing.

CSIR-CLRI Provides Training to Chennai Hospital Staff

Ten doctors and technicians from the ESI
Medical College and Hospital, Chennai,
were provided training in COVID-19
diagnosis by RT-PCR method at CSIRCentral Leather Research Institute
(CSIR-CLRI), Chennai, from 24 August
2020 to 3 September 2020.
CSIR labs such as CSIR-Centre
for Cellular and Molecular Biology

(CSIR-CCMB), Hyderabad, and CSIRInstitute of Genomics and Integrative
Biology (CSIR-IGIB), New Delhi,
and other labs are engaged in training
of human resource for conducting
coronavirus testing. Almost 200 doctors
and technicians from hospitals, testing
labs and universities have been trained
at the CSIR labs.

CSIR-CMERI Develops Decentralised Municipal Waste
Disposal System
CSIR-Central Mechanical Engineering
Research Institute (CSIR-CMERI),
Durgapur, has developed a UV-C
Disinfected Temperature Controlled
Mechanised Segregation System for
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decentralised municipal solid waste
disposal. The innovative waste disposal
technology could be effective in breaking
the COVID-19 chain.

Webinars in Assamese and Malayalam as part of
Communication Series in Indian Languages
As part of CSIR’s outreach programme in
Indian languages, CSIR organised a webinar
in Assamese on “COVID-19 and the North
East – Role of CSIR” on 22 August 2020.
The speakers included Dr G. Narahary
Sastry, Director, CSIR-North East Institute
of Science & Technology (CSIR-NEIST),
Jorhat; Dr Kalyani Medhi, Dr Jatin Kalita
and Dr Lakshi Saikia from CSIR-NEIST.
The webinar that went live on Facebook
was moderated by Dr Parmananda Barman,
Scientist, CSIR-National Institute of
Science Communication and Information
Resources (CSIR-NISCAIR), New Delhi.
Besides, CSIR also organised a
webinar in Malayalam on “Comprehensive
Approaches for Mitigation of COVID-19”
on 28 August 2020. Apart from opening
remarks by Dr Shekhar C. Mande, Director-

General, CSIR, the other speakers included
Dr A. Ajayaghosh, Director, CSIRNational Institute of Interdisciplinary
Science & Technology (CSIR-NIIST),
Thiruvananthapuram;
Prof.
K.P.
Aravindan, Calicut Medical College (Retd);
Dr K. Yousaf, Dr Jubi John and Dr M.V.
Reshma from CSIR-NIIST and Dr Vinod
Scaria from CSIR-IGIB, New Delhi.
The webinar that went live on
Facebook was moderated by Dr Chetana
Sachidanandan from CSIR-IGIB.
The effort was not just aimed at
disseminating information about CSIR’s
efforts in the fight against COVID-19 but
also bringing clarity in the minds of the
general public about the various issues and
concerns related to treatment and testing
for COVID-19.
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Setting-up of Innovation-cumIncubation Centre (IIC) @ CSIR-NAL
by NRDC

Image Source: PIB

The main aim of the
IIC is to create and
support an ecosystem
for nurturing start-ups
and MSMEs.
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Start-up India is a flagship initiative of
the Government of India, intended
to build a strong eco-system for
nurturing innovation and start-ups in
the country that will drive sustainable
economic growth and generate large
scale employment opportunities. The
Government through this initiative aims
to empower start-ups to grow through
innovation and design.
CSIR in association with NRDC
(National Research Development
Corporation) would be setting-up
‘Innovation-cum-Incubation Centres’
(IIC) at CSIR laboratories with the
mandate of promoting innovations and
start-ups.
The main aim of the IIC is to create
and support an ecosystem for nurturing
start-ups and MSMEs in aerospace and
allied engineering, to add strength to the

Make-in-India, Start-up India and Skill
India programmes. Besides, the facilities,
technologies, knowledgebase etc., from
CSIR-NAL, Bengaluru, will be brought
in for commercial exploitation to the
potential start-ups and MSMEs for the
introduction of novel products and
services. This is an endeavour to bring
in angel investors, venture capitalists,
mentors as well as business consultants
to enable entrepreneurs for start-ups and
MSMEs to grow.

1. Key Responsibilities of
NRDC & CSIR-NAL
NRDC through IIC
• In partnership with FISE — Social
Alpha (to begin with) and other
industries shall set-up IIC as Section
8 JV Company.

other collaborated labs and a mentor
board with expertise on specific
verticals of technology and business.
Enablement
• Training, Networking & Fund
•
Raising — Accelerator programmes,
workshops; seminars and networking
events to expand incubatee market
access, Fund raising assistance to
incubatee companies; conferences
•
and panel discussions on cutting-edge
technologies; connect right channels
to help members successfully scaleup; and connect members with angel
•
and VC networks for next stage
funding.
Support
• Value addition services like accounts,
legal, financial, audit, company
secretary, IP, etc.
• Assistance with certifications,
CSIR-NAL
accreditations, licencing, test
• Provide space on rental basis for
standards, etc. and co-working space
running IIC activities. The charges
Facilitate
towards day-to-day maintenance,
electricity, water, etc., shall be met • Identify start-up and help them
succeed through a III Tier incubation
by IIC.
model
• Provide necessary assistance to IIC
to identify potential incubatees to
i. Innovate
use and exploit commercially viable
• Identify the pool of innovative
technologies
technologies with the potential
• Utilisation of Lab facilities,
for non-linear impact.
knowledge expertise, consultancy,
ii. Incubate
prototyping, etc., for incubatees @
• Assist identified companies on
CSIR cost basis applicable to Micro
technical and business aspects.
& Small firms.
• Offer all suppor t ser vices
• Licensing of patents/knowledge for
including mentorship, labs
commercialisation through NRDC
and equipment, access to
and providing IP support to startpartnerships, etc. Assist with the
ups.
fund raising process.
•

IIC shall support and nurture
entrepreneurs at the early stage in
the areas of aerospace and allied
technologies.
IIC to assist entrepreneurs/startups by making use of infrastructure
support, facilities, the knowledge base
of CSIR-NAL, business mentoring
and market support.
Appointing management team for
the smooth running of the IIC. The
team will include CEO, COO, etc.
who shall support the Board of IIC.
IIC shall organise workshops,
entrepreneurship development
programmes, IPR programmes, etc.
to promote entrepreneurship and
start-ups culture in the Incubation
Unit.

2. Business Model
Access
• Access to test labs facilitating
validation of latest technologies,
competitive technology licences.
• Access to in-house research labs and

This is an endeavour
to bring in angel
investors, venture
capitalists, mentors
as well as business
consultants to
enable entrepreneurs
for start-ups and
MSMEs to grow.

iii. Accelerate
• Post validation of the product;
support the start-up for
generating impact with scale.
• Graduate the innovation outside
the incubator, to be adopted
by Philanthropic funds and
Investors.
CSIR News
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The MoU is expected
to contribute towards
strengthening the
intellectual and
institutional capacity
of both the institutes
while at the same time
contributing towards
the socio-economic
development of the
country.

MoU signed between CSIR-NISTADS
and BHU to Collaborate in Studies &
Research

A Memorandum of Understanding
(MoU) was signed on 14 August 2020
between CSIR-NISTADS (National
Institute of Science, Technology and
Development Studies), New Delhi,
and Banaras Hindu University (BHU),
Varanasi, for Academic and Research
Collaboration in different areas of
Science, Technology, and Development
Studies.
Through this MoU, NISTADS and
BHU agree to establish institutional
collaboration in research and education

to promote interaction and exchanges
between the two institutes, explore
joint research programmes and PhD
guidance, create mechanisms for sharing
of resources and encourage the exchange
of experience in education and research.
The MoU is expected to contribute
towards strengthening the intellectual
and institutional capacity of both
the institutes while at the same time
contributing towards the socio-economic
development of the country.

Know-how Transfer of High-Power
S-band, 2.6 MW, Magnetron
Magnetron, a high-powered vacuum tube,
is an essential component for Medical
LINAC (Linear Accelerator), which
are widely used for external radiation
treatment of cancer patients. CSIRCEERI, Pilani, had recently designed and
developed 2.6 MW S-band tunable pulsed
Magnetron, which was successfully tested
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and used as a microwave source, to
generate the required X-ray dose using
a LINAC system for cancer treatment.
On 14 July 2020, the technology
know-how for S-band Magneton was
transferred to M/s Panacea Pvt. Ltd,
Bangalore, known for developing
advanced radiotherapy systems for
cancer treatment.

Magnetron
The Magnetron is a compact,
efficient, high power, highfrequency microwave source,
which apart from being used
in ovens at home, is also used
for industrial heating, plasma
formation, surface and material
treatment. The invention of
Magnetron dates back to
World War II, where it was
conceptualised and realised
mainly for RADAR applications.
Since then, Magnetron has also
found its applications in missile
tracking, missile guidance, air
traffic monitoring, marine radar
system, weather monitoring, etc.

Magnetron, a
high-powered
vacuum tube, is an
essential component
for Medical LINAC
(Linear Accelerator),
which are widely used
for external radiation
treatment of cancer
patients.

High-Power S-band, 2.6 MW, Magnetron

On the occasion, Dr R.K. Sharma,
Area Coordinator of Microwave Devices
Area, Dr Shivendra Maurya, Principal
Scientist and Head-Magnetron Activity,
presented the technical details of the
device. Amongst other participants Dr
Shekar C. Mande, Director-General,
CSIR; Dr P.C. Panchariya, Director,
CSIR-CEERI; Dr D.K. Aswal, Director,

CSIR-NPL; Dr A.K. Mohanty, Dr
Archana Sharma and Dr Sri Krishna
Gupta, from BARC, Mumbai, Dr P.K.
Khanna, Chief Scientist, CSIR-CEERI
& Dr J.L. Raheja, Head PMBD, CSIRCEERI, also witnessed the presentation
and know-how transfer ceremony
through online platform.
CSIR News
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Screengrab of the technology transfer ceremony

The DG, CSIR said
that the transfer
of know-how to
Panacea Pvt. Ltd
would facilitate
the dissipation
of the benefits of
the Magnetron
technology to
common people.

The DG, CSIR, congratulated CSIRCEERI on its achievement and said that
the transfer of know-how to Panacea Pvt.
Ltd would facilitate the dissipation of the
benefits of the Magnetron technology to
common people. He further said that the
transfer of the Magnetron technology
know-how by CSIR- CEERI is, in fact,
an effort towards realising Atmanirbhar
Bharat, as the imported Magnetrons will
now be replaced by the Indian made
Magnetrons.
Later, Dr P. C. Panchariya, during his
address said that the Microwave Devices
Area of the institute has been in existence
since CSIR-CEERI’s inception. He said
that, with this know-how transfer, the
S-Band Magnetron Technology, designed
and developed by CSIR-CEERI, would
be able to serve the society, and would
also bring down the import requirement.
He added that occasions such as these

mark the accomplishment of CSIRCEERI’s efforts towards Make in India
and Atmanirbhar Bharat Abhiyan.
Earlier, Dr D.K. Aswal, Director
CSIR-NPL, who until recently, held the
additional charge of Director CSIRCEERI, while addressing the participants,
pointed out that Magnetron Technology
apart from medical applications is also
required by industries and for strategic
applications. He stressed on the fact that
the requirement for Magnetron is too
high and is estimated to cover a market of
almost a trillion US dollar, which offers
an opportunity to those working in this
area. The representative from Panacea
Pvt Ltd., Dr G.V. Subramanium, also
gave a brief introduction regarding the
activities of their company.
The online meeting ended with a
vote of thanks given by the senior-most
scientist of the institute, Dr P.K. Khanna.

R&D Highlights

Elucidation of the terminal drought
tolerance mechanism in Pearl millet, a
climate-resilient crop
Pearl millet (Pennisetum glaucum L.) or weather and high temperature especially
Bajra is a widely cultivated grain and arid and semi-arid regions of India and
forage crop in areas frequented with dry West Africa. The crop often encounters

174

CSIR News
September 2020

Fig 1: Possible secondary metabolites and other abiotic stress regulatory pathways
operating in pearl millet under terminal drought stress (Source: Shivhare et al. 2020a)

intermittent water stress either at early
stages of development or flowering stage
or both. Terminal (flowering through
grain filling) drought stress is more
damaging to pearl millet production and
productivity than drought at vegetative
stage.
Asynchronous tillering behaviour
and fast growth rate help pearl millet
to recover from drought stress at the
vegetative stage while there is no such
reprieve under terminal stress. Though
there are certain pearl millet genotypes
which show better grain filling capacities
under terminal drought stress such
as PRLT2/89-33 and 863B/P2, their
molecular basis remains elusive.
Recently two research articles
published by Dr Charu Lata and her group
throw insights into the probable terminal
drought tolerance mechanism in pearl
millet utilising transcriptomics approach,
which is a very popular functional
genomics tool. Transcriptomics refers to
the comprehensive analysis of all genes
and pathways expressed in a particular
cell/tissue/organ of an organism under
the given experimental condition(s).

Comparative transcriptome analyses
of PRLT2/89-33 subjected to drought
stress at two developmental stages,
namely, vegetative and flowering as well
as between two contrasting genotypes
namely PRLT2/89-33 and H77/833-2
at the flowering stage were performed
to decipher the molecular basis of its
terminal drought-tolerant behaviour
(Shivhare et al. 2020a; Shivhare et al.
2020b).
Both studies revealed extensive
alterations in the expression of thousands
of genes involved in stress response and
secondary metabolic pathways. The
gene expression profiling suggested
an inherent ability of PRLT2/89-33 to
sense drought at both developmental
stages due to higher expression of
stress-responsive genes such as those
encoding antioxidative enzymes, heat
shock proteins, dehydration response
proteins, wax biosynthesis and secondary
metabolite proteins. Similarly, genes for
phytohormones biosynthesis, secondary
metabolites and abiotic stress-related
transcription factors were more expressed
in PRLT2/89-33 as compared to H77/8332 under terminal drought stress.

Both studies revealed
extensive alterations
in the expression
of thousands of
genes involved in
stress response and
secondary metabolic
pathways.
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To meet the
requirement, a novel
hybrid climbing
robotic device for
remote inspection and
maintenance of tall
structures in a costeffective manner has
been developed at
CSIR-CBRI.
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Fu n c t i o n a l a n n o ta ti o n u s i n g
Gene Ontology (GO) suggested that
terms such as ‘response to stress’ and
‘oxidation-reduction process’ were
more enriched in the tolerant pearl
millet genotype subjected to drought
stress at the reproductive stage as
compared to those at vegetative stage.
Pathway analyses at both stages and both
genotypes underlined that genes involved
in flavonoid pathway, lignin biosynthesis,
phenylpropanoid pathway, pigment
biosynthesis, and other secondary
metabolite pathways were enriched
in drought-stressed PRLT2/89-33 at
flowering stage than at the vegetative
stage, or H77/833-2 suggesting the
important role of secondary metabolites
in imparting terminal drought tolerance
to pearl millet.
A model for ter minal drought
tolerance mechanism operating in pearl
millet based on the identified classes
of differentially expressed genes is also
proposed (Fig. 1). Thus, a comprehensive
elucidation of how effectively pearl millet
stands in hot and low rain-fed regions

at flowering stage paves a new pathway
for the genetic advancement of not only
pearl millet but also other cereal crops
like maize, rice, and wheat, which are not
efficient producers at limited water zones
specifically arid and semi-arid regions.
References
1. Shivahre R, Asif MH, and Lata C*
(2020a) Comparative transcriptome
analysis reveals the genes and
pathways involved in ter minal
drought tolerance in pearl millet. Plant
Molecular Biology DOI: https://doi.
org/10.1007/s11103-020-01015-w
2. Shivahre R, Lakhwani D, Asif MH,
Chauhan PS, and Lata C* (2020)
De novo assembly and comparative
transcriptome analysis of contrasting
pearl millet (Pennisetum glaucum L.)
genotypes under terminal drought
stress using Illumina sequencing. The
Nucleus DOI: https://link.springer.
com/article/10.1007/s13237-020-0
Contributed by Dr Charu Lata,
Scientist, CSIR-NISCAIR

Development of Mobile Sensing Device
for Complex Working
Prior art suggests that there is a definite
need to develop mobile robotic/smart
sensing techniques that can be useful
for maintenance and precise inspection
of tall structures even in unreachable
locations. To meet the requirement, a
novel hybrid climbing robotic device for
remote inspection and maintenance of
tall structures in a cost-effective manner
has been developed at CSIR-CBRI
(Central Building Research Institute),
Roorkee.
The robotic device can be best
suitable for the maintenance of tall steel
structures for cleaning/painting and

visual inspection. The developed device
can move and manipulate cost-effectively
using various sensors by reducing the
number of instrumentation required for
structural monitoring. This technique will
also lower the required instrumentation
cost for structural monitoring.
The developed climbing robotic
device can be used as a single module
and two mobile-modules. The hybrid
technique presents a novel modelbased design of two mobile-modules
connected with an arm mechanism
comprising a hybrid (wheel and arm)
locomotion driven wall-climbing robot

Table 1: Salient Features of Hybrid Climbing Robotic Device
Weight

5.0 kg

Size (mm3)

(300 extended Length) (240 Width)
(250 extended Height)

Locomotion mechanism

Hybrid (wheel and arm) locomotion

Adhesion mechanism

Multi-layer permanent magnetic wheel mechanism, and
electromagnets (optional)

Payload

4.0 kg (Approx.)

Drive motors

4 Brushed DC motors (for wheel locomotion mode), 2 Brushed DC
motors (for switching mechanism) and 3 Smart servo Dynamixel MX106T motors (for arm locomotion mode)

Power Supply

LiPo battery/tethered connections for laboratory prototype trials

Processor

ATMega 2560 microcontroller for wheel locomotion and switching
mechanism, Open CM485EXP and OpenCM9.04 for arm locomotion
control

Communication

RF(2.4 GHz) for wheel and switching mechanisms, Bluetooth (BT-210
module) for arm locomotion

Sensors

Ultrasonic, IMU and absolute encoders

for the complex working environment of
steel structures. The wheel locomotion
mode, either using a single module or
two mobile-modules of the developed
climbing robotic device, can be preferred
for even surface locomotion, and the
arm locomotion mode of the two
modules can be preferred for wall-to-wall
transition, obstacle avoidance, and uneven
surface locomotion of the complex wall.
The arm locomotion actuation of the
developed climbing technique is inspired
by inchworm motion.
Finally, the hybrid locomotion trials
of the physical robotic device have been
conducted. The successful laboratory
and field trials for climbing robot motion
on a vertical wall, wall-to-wall transition,
and obstacle avoidance validate the
feasibility of the concept of the hybrid
climbing robotic device. Autonomous
inspection (closer visual monitoring
of surface defects) field trials on steel
structure have also been conducted.

(a) Single Module of
Climbing Robot

(b) Two-Mobile Module
Based Climbing Robot
(Prototype-1)

(c) Two-Mobile Module
Based Climbing Robot
(Prototype-2)
(d) Laboratory Set-Up
for Locomotion Trails
Fig. 1: Various prototypes of the developed Hybrid
Robotic Device
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The obtained imagery information at
a remote station can be beneficial for
structural monitoring.
The key technical features of the
developed climbing robotic device for
hybrid locomotion trials in the laboratory
are listed in Table 1.
Fig. 1(a) represents instrumented
prototype of an autonomous climbing
robotic device for its working trials,
where it uses four independently actuated
wheel tyre mechanisms for simultaneous
locomotion and adhesion on plain/
corrugated vertical wall surfaces of steel
structures. Fig. 1(b) and Fig. 1(c) represent
instrumented prototypes (prototype 1
and 2) of the hybrid climbing device for
its working trials, where it uses both wheel
locomotion mode and arm locomotion
mode for simultaneous locomotion and
adhesion on complex surfaces (wall-towall transitions and obstacles) of steel
structures.
Prototype-2 is a more robust and
improved version of the developed
prototype-1. In the prototype-2, the
switching mechanism precisely controls
the adhesion force of the magnetic wheel
by creating an air gap as compared to
prototype-1. The experimental set-up
presented in Fig. 1(d) has been devised for
conducting the hybrid locomotion trials

of the robotic device for motion along
a vertical wall, wall-to-wall transition,
and obstacle avoidance strategies at the
laboratory.
Fig. 2(a) and Fig. 2(b) represents
payload carrying capacity (such as
motorized roller brush, Wi-Fi camera
and other NDT instruments, etc.)
and manoeuvrability (such as turning,
spinning, and climbing etc.) trials of
the autonomous climbing device on a
vertical wall at the laboratory. Fig. 2(c)
represents examples of wall-to-wall
transition and obstacle avoidance trials
of the hybrid climbing device at the
laboratory, where it uses both the wheel
locomotion mode and arm locomotion
mode under these situations. It is seen
from the laboratory experiments that
the autonomous climbing device and
hybrid climbing device working using
wheel locomotion mode have payload
capacity up to 25.0 kg and 20 kg,
respectively. Where, both these devices
are more suitable to use in the field
for high payload carrying applications
such as autonomous cleaning/painting
using a roller brush, and NDT/visual
inspection/monitoring of corroded and
other surface defects. It is also observed
from the laboratory trials the hybrid
locomotion device working under arm

(a)		
(b)			
(c)
Fig. 2: Laboratory Trials, (a) and (b) Payload and Maneuverability Trials,
(c) Wall-to-Wall Transition and Obstacle Avoidance Trials
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(a)		

(b)			

(c)

Fig. 3: Field Trials using Developed Robotic Device for Remote Visual Inspection,
(a) Corrugated, (b) Angle and (c) Channel Type Structures

(a)		

(b)			

(c)

Fig. 4: (a-c) Corresponding Visual Inspection Recorded Close Surface Defects

locomotion mode has additional payload
carrying capacity up to 4.0 kg. Here, the
explanation for the reduction in payload
capacity is due to two reasons. First one is
the addition of the self-weight of the arm
mechanism to the payload, and second is
due to the use of only one mobile module
also overcomes turning moments of
another mobile module during obstacle
avoidance and wall-to-wall/sharp angular
transitions.
Both the autonomous climbing
device and hybrid climbing device are
controlled remotely to operate in the
field at the hard-to-reach location of
steel structures from a ground station
with outdoor line-of-sight working range

up to 800 m using different wireless
communication modules such as XBee
and RF transceivers. Figure 3(a), (b) and
(c) represent few examples of successful
field trials of the present technique
for autonomous visual inspection for
the three cases such as (i) large vertical
corrugated surface (ii) angle and (iii)
channel of the steel structures, where
Figure 4 (a), (b) and (c) represent examples
of corresponding recorded close surface
defects/corroded images, respectively.
R.S. Bisht, Dr S.K. Panigrahi, Narendra
Ku m a r, S o j u J. A l e x a n d e r & S a m e e r
CSIR-Central Building Research Institute,
Roorkee
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CSIR-IIIM Celebrates Van Mahotsav
2020

A tree plantation drive "Van Mahotsav
2020" was conducted on 17 August
2020 at CSIR-IIIM (Indian Institute Of
Integrative Medicine), Jammu, colony
campus in collaboration with the Social
Forestry Department, Govt of J&K UT.
Dr D.S. Reddy, Director, CSIR-IIIM
graced the occasion and planted a Çhinar
tree. Regional Director of the Social
Forestry Department Shri Mohinder
Gupta (KFS) and his team were also
present on this occasion.

About 150 trees of different species
were planted by different HOD's,
sectional heads, residents, and others
present. The Director emphasised on
increasing the biodiversity cover and
overall environment protection in the
campus.

Printed and Published by

180

CSIR News
September 2020

Hasan Jawaid Khan on behalf of CSIR-National Institute of Science Communication And Information Resources
Dr K.S. Krishnan Marg, New Delhi -110 012 and printed at NISCAIR Press
Dr K.S. Krishnan Marg, New Delhi -110 012
Editor: Hasan Jawaid Khan; Assistant Editor: Sonali Nagar
Design: Sarla Dutta & Abhinav Raj; Production: Ashwani Kumar Brahmi
Phone: 25848702; Fax: 25847062; E-mail: hjk@niscair.res.in
Website: http://www.niscair.res.in
Please direct all Subscription-related queries to:
Sales & Distribution Officer, NISCAIR; E-mail: sales@niscair.res.in; Phone: 25843359
Annual Subscription: `500; Single Copy: `50.00
RN 4512/57

