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T&T d=rfares aeret arelt & fore gergr AT, DRDO Frwen
500 st

SIS T&TT &3 3 500 NSt Rish Y& oA 7 T ¢ 3787 [t A= 40 drwers e
U TS HGAl WAl ¢ | $H &0 # & Haell Jejaeney v feem 7 Fgeaqot A S @71 S after
8T 9 H JATAS Y 9T HRIT T ABd 8, 37 [T Teh TSI @R gl &
3T T TaohTE HaTST (SI3TRSI) T&T &1 & 500 NUws) HRIHHA Y& Hiel 57 ET ¢l 378
At ATelr=lr 40 A==l BT & 53 FHeel 9X glcll &1 38 2T & 6T Hoell JeTaHened i ool Hlel
I TERIT 3 HgeaquT e H AT 11 36T & |

WHER FI HIAA g fF STCIAR @I deheienl T b g & & forar S|
T AT o Al & AR, 8T & ARSI H1 RP & 57 o9 FEET FIATT 1 I8
STIeTehRY &1 318 | SHA ohgl 31T § foh S0 7 &1 A FJ3 3Tl 1 ol & foiw diwasdy v
TE&IT F 9T G d fohdr STUerm| T NUasr ASIMSET, a1 JAamensi, faeafaearerar
AT SSNTAARTT Sicksil H Y& T AT | FATY @ Jg o Tardm a7 o TAL o 3%
CeFellellotrol ST hT BT 2021 H Y TS | 379 cIeh 42 Piclsil 7 Jg HIRT YE &1 YT § AT
3R Ficsll & YE e HI PN SR &1 SHE SFAATSMST H THH i dled BT Al
fStha & quad Far F v off yearfed fFam Sreem| sar & fo 31 & & are 3iade i
EoR BTF NUTEr X § offehel 378 &I o1 fawal 9¥ qiuast fr T&ar 98¢ & gl gl
SHPI dolg TEATT H TS HATLAT FHT HaY 8lAT §

IR o TATAD ToI3T WA T&T HATIT T R A SATThRT &1 718 § T [aeafaezrerat
T Ficrall 7 F5HE U 33 I 3R MUY I« Fat & AT 8 ARSI & Yarfeiga dmierant




Y FET TA AR TAgerd TohaT SITUATT| ST ollait oh U1 T&TT &7 & ofdl 37]97d BId &, it oAl
o eI 3T

https://www.livehindustan.com/national/story-golden-opportunity-for-those-who-become-
defense-scientists-drdo-will-conduct-500-phds-6203243.html

The Indian EXPRESS

Thu, 07 Apr 2022

Security agencies to get indigenous equipment to counter
Pak drones

Security agencies tasked with the protection of the Indo-Pak border areas, particularly in Punjab
and J&K, will soon be equipped with indigenous anti-drone equipment developed by the
Electronics and Radar Development Establishment (LRDE) of Defence Research and
Development Organisation (DRDO) to deal with the drones, which are operated from within
Pakistan and drop weapons and rugs in Indian territory.

Sources in the Ministry of Defence have informed that the counter drone system developed by
DRDO was tested in Punjab region in 2020 and has been put through extensive trials since then.
This equipment has a laser weapon which is effective till 1,000 metres range with other features,
including a radio frequency jammer and a GPS jammer/spoofer.

“Orders have been placed in sufficient numbers for this anti-drone equipment that will be
supplied to the stake holders dealing with border security by Bharat Electronics Limited (BEL),”
said an official who did not want to be named. While the initial numbers may not be enough to
meet the requirement, yet the usual suspect routes of ingress will be covered adequately.

“The entire border cannot be covered so the counter drone systems have to be placed based on
intelligence inputs, past behaviour and the anticipated reaction in future,” another official said.

An intra-departmental task force is also working on the aspects of counter drone measures,
especially in Punjab and adjoining Jammu and Kashmir. The urgency in the matter stems not
only from the frequent deliveries of arms and ammunition and drugs through drones discovered
in Punjab but also the drone attack on Air Force Station in Jammu in June 2021.

A report of the Parliamentary Standing Committee on Home Affairs submitted last month has
noted that, “Punjab has not drafted or articulated a separate police drone policy. However,
specific area-based detection and neutralization of threats of drones are available and being
improved upon. However, larger areas like borders remain a challenge. This is being done by
physical patrolling and nakabandi by police which is backed by effective intelligence inputs”.

The report has further stated that the state government of Punjab has informed the Committee
that in recent past, the movement of drones from across the international border has increased
significantly. Drones have been sighted over 133 times near international border in the last two
years.



The first recorded delivery of arms/ammunition by drone was in August, 2019. “Similar drone
sightings have also been observed in Jammu and Kashmir. Besides, there is no effective anti-
drone technology available in the country. Number of public and private sector companies are
involved in countering drone technologies. In this regard, Punjab is following the policy notified
by Ministry of Civil Aviation, Centre,” the report notes.

Data available with the security agencies shows that the majority of drone sightings have been in
Punjab in 2021 compared to Jammu and Kashmir. The BSF has reported 100 drone sightings
along the International Border in Punjab, Rajasthan and J&K in 2021 and out of these 67 have
been in Punjab, 24 in Jammu area, six in Rajasthan, two in Gujarat and one in Kashmir region.

In the absence of an affective counter-drone technology the BSF has been relying on firing at the
drones sighted along the border though with little success of bringing them down. It is often
claimed that the drones go back into Pakistani territory after being fired upon.

More than two years back, Army tried using anti-aircraft guns to bring down drones crossing
over from Pakistan in areas falling under the Ferozepur Army Division but it was found that the
air defence radars could not capture the small objects.

https://indianexpress.com/article/cities/chandigarh/security-agencies-to-get-indigenous-
equipment-to-counter-pak-drones-7857119/
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Global Defence, Aerospace & Security
Thu, 07 Apr 2022

India, Israel hold bilateral workshop on Quantum
technologies

The objective of the workshop was to deliberate on quantum technologies, evolve a joint
quantum technology roadmap and plan for developing technologies by collaboration between
both countries, a Defence Ministry statement said. The areas of discussion were around
photonics-based quantum computing, sensing, encryption, quantum magnetometry, atomic
clocks and free-space quantum communication. The collaborative research proposals discussed
during the workshop will help in evolving technological solutions for various applications.
Quantum technology has multiple applications ranging from scientific exploration to secured
communication, gravimetry and navigation, etc.

The workshop was the next step of the Bilateral Innovation Agreement (BIA) signed between
DRDO and Israel's Directorate of Defence Research and Development (DDR&D) in November
2021 to promote innovation and accelerated R&D in start-ups and MSMEs of both countries.
The MoU was to promote the development efforts on various technologies including quantum
technology by joint funding by DRDO and DDR&D. The technologies developed under BIA
will be available to both countries for their domestic applications.

The workshop was attended by Indian and Israeli delegations consisting of academic experts,
R&D professionals and Industry partners. A total of 175 experts and scientists from the Indian



Institute of Science (IISc), Tata Institute of Fundamental Research (TIFR), IIT Bombay, IIT
Madras, IIT Kanpur, IIT Kharagpur, IIT Tirupati, Indian Institutes of Science Education and
Research (IISER), Jaypee Institute of Information Technology (JPIT) Noida, Bharat Electronics
Limited (BEL), The Centre for Development of Advanced Computing (CDAC), Centre for
Development of Telematics (CDoT) and Department of Space participated in the workshop.
Many start-ups and Micro, Small and Medium Enterprises (MSMEs) from the Indian industry
participated and presented their work. From Israel, representatives of Israel's Ministry of Defence
and delegates from Israel Aerospace Industries (IAI) also participated in the workshop
discussions. The two-day workshop was inaugurated by Dr G Satheesh Reddy, Secretary,
Department of Defence R&D and Chairman DRDO and Professor Rangan Banerjee, Director IIT
Delhi on April 05, 2022.

http://www.indiandefensenews.in/2022/04/india-israel-hold-bilateral-workshop-on.html?m=1
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a1l #:At Af Tty ¥ 9@ Sqshoi/calehiat $r e
HFRIcHF Fa&MNHI0T Folt Fel TR FIa

T HATTT o AT HRA' T EIeT bl ITo el & [T Tep 3 T3 g o & 7 el
ThRTcH FaeriTeor I ST it arell g1 8T FHAT A7 Tsferrey T 7 3T, 2022 &l 718
feeell 7 37 9@ 3TR0T/aTT aTell ey il STRY 9T, TSierehr fedsR 2025 s g0 TR &
FIGAMRIOT T ST &

101 FEG3HT hr ggell Gt 3R 108 TEI3MT T g@lr Fat & MR IR ad G Y IR fohar
T &1 3T a1 FIAAT T HARM: 21 379TEd, 2020 3R 31 HS, 2021 T S FowaT a1247 AT| Tgelr
G & 9@ Hel A 155 THTH/39 HITTS 3Heel-ol1Se glfdcar, oo oisle TaHTe (Teriissey)
THh- TSV - Seoicl Tael AHal, TRUR Taagedl 3R FUR 3uarg Shdte- 74T miae g1 ael,
T G & Y@ TEG3IT 39Tl G T Jeerdld, ${fA MR TH3RTHTTA gfaar yomed,
FATE T oS FlRAUR YUTTell (THUTSSeY) UH-1, oisTe faATT & forw ifaas siferedisre
SRR FEeH (NE3NSITH) TR Tehiehd Sitae FAST gomell 3R & & faT 1000
BIEYTEy (Tadh) 97T (&1-72) AT &1

el = A7 Sifeer 3usor 3R gonferat afgd 100 @ iR et enfAer gioh, fS=rehr T
IR FT 31 T & 3R S 319Ter IIT gt & Thel TSR H FUTART et T FHTGAT g Arasr
G A AT a3t & dgd 3rarel giw ast F IheT F 2,10,000 FAT TIA § 3R & 3T
U ST ol HHTEAT &1 58 TG o ATY FAfeel gTRIAN JunTerdl & e TE&ceig argeil,




5T TaATAT AR TeAgTesat 31T S Ageaqol CoehIAT deh 300 & 3o TRSHd a&g3iT
AT feharm Saa|

gred $Y 7€ yarfa

agell AR g T ol TG o §1G & TAEH ol o 53,839 S T i 31 TRASALAT
o 3T 9T BETER fohT 81 agl, 1,77,258 RIS SU I 83 URANSEAISN & fIT Taegena

P (U3NTA) & S §1 SES 3fTaT 3P GrI-AT ast H 2,93,741 FS T9A H
IRATSTATT T 313 TGIAT ST

'HTATAST IR T AT

Ay i bt TR 16T TATATOT & &7 3 JTeATAIRET Ired el &l Teh Yo W U6 &
3R B 3ETNT H THR & 38 Tgc] [aRaTH FI FG@TT § o I TAET el T HTeT T G ket
& T FARSET ALt & 39T & AT R S8R 3MYFd T Fahd &1 TereTa=T 47
el AT T IRATeT IMcATAIR HRA' I 3862 3+ G20 & AT W AR 3§ o1 v
TYeY s o foIw ST fala et 9red e g
https://pib.gov.in/PressReleasePage.aspx?PRID=1814176
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Raksha Mantri Shri Rajnath Singh to release third positive
indigenisation list of major equipment/platforms tomorrow

In another major step to achieve ‘Aatmanirbhar Bharat’, Ministry of Defence is coming out with
third positive indigenisation list. Raksha Mantri Shri Rajnath Singh will release, in New Delhi on
April 07, 2022, the third list comprising major equipment/platforms, which are scheduled to be
completely indigenised by December 2025.

This third list builds on the first list of 101 items and second list of 108 items that were
promulgated on August 21, 2020 and May 31, 2021 respectively. The major items in the first list
include 155mm/39 Cal Ultra-Light Howitzer, Light Combat Aircraft (LCA) Mk-IA — Enhanced
Indigenised Content, Conventional Submarines and Communication Satellites GSAT-7C. The
major items in the second list include Next Generation Corvette, Land Based MRSAM Weapon
System, Smart Anti-Field Weapon System (SAAW) Mk-I, Onboard Oxygen Generation System



(OBOGS) based integrated life support system for fighter aircraft and 1000HP Engine for Tank
(T-72).

The third list will consist of over 100 items, including complex equipment and systems which are
being developed and likely to translate into firm orders over the next five years. Orders worth
more than Rs 2,10,000 crore are likely to be placed on the Industry in the next five years as part
of the items covered in the third list. With the notification, over 300 sophisticated items will be
covered, ranging from complex weapon systems to critical platforms such as Armoured vehicles,
combat aircraft, submarines etc.

Progress achieved

Since the notification of the first and second lists, contracts for 31 projects worth Rs 53,839 crore
have been signed by the Armed Forces. Acceptance of Necessity (AoNs) for 83 projects worth
Rs 1,77,258 crore have been accorded. In addition, cases worth Rs 2,93,741 crore will be
progressed in the next five-seven years.

Vision of ‘Aatmanirbhar Bharat’

The notification of the third list is a major initiative to achieve self-reliance in defence
manufacturing and shows the growing confidence of the Government in the domestic industry
that they can create and supply equipment of international standards to meet the demand of the
Armed Forces. The aim of ‘Aatmanirbhar Bharat’ as envisioned by Prime Minister Shri
Narendra Modi is to achieve sustained security, essential for a sovereign nation, without relying
on imports from other countries. The objective is to build the domestic industry in order to make
India a defence manufacturing hub which not only caters to the domestic needs, but also fulfils
international requirements.

https://pib.gov.in/PressReleasePage.aspx? PRID=1814072
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T&TT A o TIAAT FATSU & FFAS F) e fFar

AT T&TT &A1 A A1y e o 31T 15 feoel Eud arg @1 Fearerg # arg 8 A
& FFASA (TUHHY) T 3HTC fhdT| 37 FHclT H AT &I T HAT AT 31T 1SS
3R T8 AT &7, 3T FAR Algd HRAT G BT & IR™S FAY « fewar foram| aRss
FATSA & TTY ST H &I H  Fgl [ 37 TEied & o7 Jvat sw =t $r a1, 9
AT e H Grfareh IR FHBTCNA § AT ASE o IHeT 3Tt dTel Hegl /ol e dl hT AR
T ¥ FaX Far 7ar g1 A Aoy g o 9d=—7 F 30 Ig @ THoeAdl §é’ﬁ?$ﬁ
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GFEASA H 3T IR $T 3R ¥ T a0 el W camges &9 & 7t &1 715 § 3Rk I8
AT & Foft 1t & fore ARG &7 1A M| Sogiel S 3R afasdt HaAnsi & Asar
AT & aR & &1 HT| A1 &Y, T HA A HRAT FAET Feil o 3R gRefat
STATe ol # ETH Blol TR AT HJfSC el |

AT &I FHAT o7 IR0 7T, TIEeh G 20 & FGAT 1 8, & g TH-Zshel IS
Teld T8T Bl HRAIT H ARATT TG AT SIRT =T ITIH Ted o JITH T JRIHT T | 38H
3{ITAT 37 1eT gl feh HISIGT H{-IoTailicieh TRIEUT o T & FacMeror hi TI shY {@ifehd
Rar gl

&t F:fY & 91 a1y Vel JHE T N ATl AR e F FATs B dafd | segiat
HATSY & T IATT T TTHAT el o fAT IR el AR v TG & s HrdeTs & Sfare
el T AT Sglel & T &gl| Segiel TSI FR&T 1 9611 & fow aREufaai & wafor,
AT o ST 3TTIT 3R TYeF hleler T ST T & SR e

gefarefier T2l SieT 3T ohY F6TaT ¢t o T T AT 8T HAT o "’ &1e FidA e - 11"
I & fhaT| 30 FIAANTNAT T 3eced "faATT IR=TeTT Hclgl W STed aEJ3H T Il ol
& ToTT HHg gIeT 3T YTl o ToT WedNTarehr faenfad e & |

S il feadig HFAleT & GRIeT arg Hell o HATsT 3T He@arhr iR garfedsr gRares
aReed # sfasy &t golferat & Heferd Ageayqol Heal o) ol 33T | $Heh I7elldl $HA 3T
3ceot @l ¥ fAuea qv ot faar-faaet fhar areem|
https://pib.gov.in/PressReleasePage.aspx? PRID=1814231
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Raksha Mantri addresses IAF commanders’ conference

The Hon’ble Raksha Mantri (RM), Shri Rajnath Singh, inaugurated the Air Force
Commanders' Conference (AFCC) at Air Headquarters in New Delhi today. The conference was
attended by Hon’ble Raksha Rajya Mantri, Shri Ajay Bhatt and Defence Secretary Dr Ajay
Kumar, along with senior commanders of the Indian Air Force. Speaking to the senior
commanders, the RM stated that the topics being discussed in AFCC were relevant and
contemporary in the-present context, and covered the entire canvas of issues/ challenges that are



being faced by the Nation. He brought out that he was happy to observe that the directions given
by higher authorities were comprehensively being discussed in the conference and would be the
guiding light for all future courses of action. He covered the challenges being faced on the
Northern and Western borders and expressed his satisfaction in the way Indian Armed Forces
have been able to respond to emerging situations.

The Hon'ble RM praised the Indian Air Force's evacuation effort in Operation Ganga which has
been appreciated by the Country. He brought out that the current geopolitical situation has again
highlighted the need for indigenisation. The Chief of the Air Staff, Air Chief Marshal VR
Chaudhari, subsequently addressed the commanders and asked them to be ready to meet all
challenges and enhance capabilities for responding in multiple domains at short notice. He also
emphasised the need for conserving assets, optimally utilising resources and the need for
jointmanship to enhance National Security.

To provide a boost to the growing indigenous drone industry, Hon'ble Raksha Mantri launched
the "MEHAR BABA COMPETITION - II". The competition is aimed at developing technology
for a "Swarm Drone based system to detect Foreign Objects on Aircraft Operating Surfaces".
During the three-day conference, the Air Force Commanders will discuss important issues
related to future challenges in a Hi-tech and evolving operational scenario. The theme for this
Conference is 'Optimising human resources' and the focus will be on conduct of operations in a
smart and efficient manner. Mitigation of threats posed by drones will also be brainstormed
during the conference.

https://pib.gov.in/PressReleasePage.aspx? PRID=1814124
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AR AR R fieare & o agaa Ry e s gwee
(feaTarer 9e2n) & §9eet

AR 3R FoRfaEaTet & o Tgerct TaRIT Sof 33T T 9aT HERIOT 06 ISHeT 2022 HT AT
81 ITT| Ig HYehel T$TATH TRV ST TTRIGTT Thot, seheitg (AT T&2n) # 25 AR 2022
[E G 47| Al 2 gl &, R 3R FRRTEdTT & AT sreif Y gopfsal & Fod & @
TereH H HIS[ET 3R 3T EHeE TRl T HeRITAT & o [T TAT FATAT, Tehotient 3R
Jeyr Fieel H gl FA YOMTAT A AR fRATl I & SN FiAdc
Qicar, RaAter, wgrst & Shfdd se, e gl R F1d 3R Hgcd Jeor &l h19eh 33grd
e




HIET ol aTel FAAY il T ganfsdl & e faAW alerer 3R dehellenl 1 AISTT A &
37eITT, HYFT TRAETOT o R 3R FRfAear & & Aisper Rerdl @ 3R At o gl
38 oo $o aul # gt G2t & & T Tde T, i3 Hodl AR 3Tdshare Hi
Rl 9ft P IR TSI AET et F FoIT IRTIRE FFATT Y Terar R |
https://pib.gov.in/PressReleasePage.aspx? PRID=1814182

%‘ Press Information Bureau
@ Government of India

Ministry of Defence
Wed, 06 Apr 2022 4:56 PM

INDIA — Kyrgyzstan joint special forces exercise concludes
at Bakloh (HP)

The 9™ Edition of the India — Kyrgyzstan Joint Special Forces Exercise which commenced on 25
Mar 2022 at Special Forces Training School, Bakloh (HP) culminated on 06 April 2022. Over
the past two weeks, Special Forces contingents from India and Kyrgyzstan shared their expertise
and best practices of tactics, techniques and procedures to counter existing and emergent threats
across the entire spectrum of conflict. Combat shooting, sniping, survival in mountains, hostage
rescue drills and unarmed combat were practiced extensively during the Exercise.

Besides sharing special skills and techniques between participating Special Forces contingents,
the joint training further strengthened the existing bond between India and Kyrgyzstan that has
fostered over years of mutual respect for strategic autonomy, democratic values and zero
tolerance for terrorism.

https://pib.gov.in/PressReleasePage.aspx? PRID=1814128
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FATEH YA TAAT I ARA-FoRI ZfavaiF Freen 9= §5

T I Ud T Haroel (SI3REI3M) 3N SI3NREET S5 vhsfAar dex 3
T (SIATST-HI3HIS) AT SIS ool GanT FaicA Weafadhr (3mg2agd-2022) W
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IS & fgadT ARA-SoRTe gfaue HRRITeT 06 38 2022 A 75 ool H Tdee
ES| 30 FIAUTE HT 36837 FaicH AR R FraR-FaAT T, vh FgFd Faiea
HeAIfhr AsHAT fFewfid i AR aldr geif & & Fgaer o dieaifaifear & e i
faEgc ISTAT AR il ATl A 31T & Fee 31, d. . AREAT hr JEFETAT H HrIhA
& FATIA T &I #IasT & JSAT 3R Fgdier & Afdrse a3t & fawfaa e & fow fTar-
HYST FF o &9 H AT ThaT 31T AT| Ig HRIRTCT FaicH FleITRNTRAT o &7 7 TaensT
T AT TGTeT o T IHTHETT HHCTT T Teh A1 olled T &M H Teh Heca ol e A &1

HRARMET e 2021 H AR SRS 3R W Ig@ue td fGam e
(EEIR&E) TUT FoRTS & a1d GEATETRA GIAIaNT AaraR FHST (FIMST) F 3797
O oY, ATl St 4Rl & TETEINTH T THATHUAS &9 # FaraR AR caRd e v
faerrar 1 Ferar A S w1 FASAT A9 ARSI, HARAT &I IegHu v ey
fAcermer (SIE13MRUSE) 3R SR @RT @ged &9 4 fad NN Faiea dieafahr afgd
fafde=r dieafaferat o fawra & gamat @ 3R 3 o ST arl i3S & dgd fasfaa
ST Sl GRiT hY 3eTeh B TN o T 8t 3urerstr giat|

HRRMST & 37ehlc A TAATAL, AT Ud fdhrd IRt 3R 3T HAENCRT & a1y
HRAT JUT SoRITell AT TaHsd o H1ET o ARG [9A U (MS31suy), erer
SEIEYE 3T heEce RET (QBTSUH3R), ATSINSE §1F, SIS AR, TSI
A, SIS TSI, SIS fATUT), HRAT Tl RI&T T e FEUT
TEITETHSHR), ST FAT TN TEATT (STRIHGE) TSN, R Sl Herd [ Hes
(AT, T WX BN STeIIHC 36 Usaes Hegfear (HEwd), el B STeqHe 3Hh
celiAfeaa (@IZ13EN) 3R IARET 9T & et 175 TAATT TUT daTfeieh 38 Hrdermer &
A gU|

AT 39T ST & g TSIEIHH AR TATHAUAS o 3 e # ffear foar 3k 3aa
FIHFTST & TR H STASRT TST HT| ST hI P T SRTTell BT AT & T Taar
JAT SSRIIT T TINTIY SSEEIST (MSTIE) & gfafafeat o o sriemer fr o=t & smer
foram| 5a o feada srieren & Rafrga fohdr 3 efarhr a1a7 7 =8 depstiehr I 3mAfoIa
gUl Tdl & AET f§g weifed-3maRa Faed wegfedr, Al vieheer, FaeH
HTATAL, qTAT Bf3ar 3R Y T FaieH TR & I Hiod A1 SR F SNe
e # QA o 1T Tl JeTaeneT yedral & et AT & foIT deneiich TRt
fArfdd #a & Ace el FaicH daelier # daifaieh I=awor § e FRiEd HR,
TRcATRYUT 3R ATINA 3Te e o &S 3TN AT & | &Y [EaET HIIATAT T SeHTee
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05 313¥eT, 2022 T T&T IJEETT U faehry fasmer o afera 3R I3RS & 3rewe sf. .
T YT TAT IMSITELT el oh Toe2eh UItha T Setoll o fohdT 2T

https://pib.gov.in/PressReleasePage.aspx? PRID=1814266
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Wed, 06 Apr 2022

HAL ties up with IAI of Israel to convert passenger aircraft
into mid-air refuellers

In a significant development, Hindustan Aeronautics Limited (HAL) and Israel Aerospace
Industries (IAI) have entered into a Memorandum of Understanding (MoU) to convert civil
passenger aircraft to Multi Mission Tanker Transport (MMTT) aircraft in India. The Indian Air
Force (IAF) has been looking to procure new mid-air refuellers for sometime.

“Under the pact signed recently, HAL will convert pre-owned civil (passenger) aircraft into air
refueling aircraft with cargo and transport capabilities. The move will provide India’s defence
ecosystem with new capabilities and cost effective solutions in the market,” HAL said in a
statement. The scope of the MoU also covers “passenger to freighter aircraft” conversion along
with MMTT conversions, it stated. A defence official said the aircraft likely to be converted was
a Boeing 767 passenger jet.

‘Long-standing partner’

“We are glad to join hands with our long-standing partner IAI in this venture of MMTT
conversion business, which is one of the strategic diversification avenues identified by HAL,” R.
Madhavan, Chief Managing Director HAL, said.

The IAF presently has six Russian IL-78 tankers and has been looking to procure six new aircraft
for sometime, but the deal has been repeatedly delayed. It has been looking to reissue the tender
but the financial crunch had made it rethink the acquisition. To meet requirements in the interim,
it has been looking at leasing some mid-air refuellers, an option introduced in the Defence
Acquisition Procedure 2020. Mid-air refuelling significantly enhances the range and payload of
fighter jets. It also allows the aircraft to stay in the air much beyond their normal limits allowing
better exploitation of the platforms capabilities.

As reported by The Hindu earlier, IAF officials had stated that broadly wet lease of platforms
could be used for peacetime use and dry leasing to cater to operational requirements. In wet
lease, the platforms have to be maintained by the company supplying them, be it the original
equipment manufacturer or the aggregator. On Thursday, Defence Minister Rajnath Singh is all
set to release the third positive indigenisation list, the items in which cannot be imported by the
Services. The earlier lists have barred imports of 209 major platforms and systems.

Workshop on Quantum Technologies

In a separate development, a two-day Indo-Israel bilateral workshop on Quantum Technologies
organised by Defence Research and Development Organisation (DRDO) and IIT Delhi
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concluded. The objective of the workshop was to deliberate on quantum technologies, evolve a
joint quantum technology road map and plan for developing technologies by collaboration
between both the countries, the DRDO said in a statement. The workshop was the next step of
the Bilateral Innovation Agreement (BIA) signed between the DRDO and the Directorate of
Defense Research & Development, Israel, in November 2021 to promote innovation and
accelerated research and development in start-ups and MSMEs of both countries.

https://www.thehindu.com/news/national/hal-ties-up-with-iai-of-israel-to-convert-passenger-
aircraft-into-mid-air-refuellers/article65296877.ece
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US F-18 fighters to be tested for INS Vikrant at Goa on May 21

US defence major Boeing will be sending two F-18 Super Hornet fighters next month for the
Indian Navy to conduct flight trials at INS Hansa’s shore-based test facility in Goa for
consideration as the main weapon on India’s new aircraft carrier INS Vikrant. Still called as
indigenous aircraft carrier-1 (IAC-1), the warship is going to be commissioned on August 15,
2022, the 75th year of Indian independence, by Prime Minister Narendra Modi. According to
information available from New Delhi and Washington, the flight trials of the F-18 carrier
capable fighter on the mockup 928 feet deck of India’s sole aircraft carrier INS Vikramaditya are
expected around May 21. This date may depend on the availability of mid-air refuelling tankers
with Boeing to fly the F-18s to Goa.

While INS Vikramaditya is soon to be joining duties after more than a yearlong overhaul and
maintenance, the IAC-1 or INS Vikrant is under exhaustive sea trials and will be in action later
this year with MiG-29K fighters on board for the time being. The other fighter considered for
INS Vikrant and Vikramaditya is Rafale-M, which was tested by the Indian Navy this January at
the same facility in Goa with good results. The Indian Navy as of now has plans to buy 26
fighters on a government-to-government basis as the ADA designed indigenous twin-engine
deck-based fighter may be ready for trials by the end of this decade With China building its third
aircraft carrier indigenously, India needs a minimum of two aircraft carriers to project dominance
in the Indo-Pacific along with other QUAD partners. The Indian plan is to station one carrier
group each on the western and eastern seaboard with forward deployment capability in
Andamans and Nicobar Islands.

The highly capable and versatile F-18 Super Hornet can fit into both elevators of TAC-1 with
folded wings. A maximum of eight two-seater F-18 fighters are capable of launching from the
deck of both Vikrant or Vikramaditya unlike Rafale-M two-seaters, which can only operate from
shore-based facility and thus losing one-third of its combat capacity. This means while F-18
twin-seater fighters can be launched from carrier deck during war, the twin-seater Rafale-M
fighters can only be launched from the shore. Although the two aerial platforms under
consideration of the Indian Navy can carry massive weapon loads, long-range air to air missiles
and air to ground weapons, the F/A-18 Hornet can carry up to four anti-submarine missiles as
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compared to one by the Rafale-M fighter. Both are proven 4.5 generation fighters with F-18
having a huge successful history of combat over high seas and land.

https://www.hindustantimes.com/india-news/us-f-18-fighters-to-be-tested-for-ins-vikrant-at-goa-
on-may-21-101649214644477.html
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BrahMos deal with Philippines widens scope in aerospace,
Navy, says envoy

The Brahmos deal is truly a transformational moment in India-Philippines ties and has widened
the scope of bilateral defence cooperation that would cover cyber security, space-based
applications and new technologies. The defence deal accrues to the similarity and opportunities
in the larger context of India-Philippines' existing bilateral ties, Indian envoy to Manila Shambhu
Kumaran said at a session organised by Ananta Aspen Centre, India's leading public policy body.

Cybersecurity, space-based applications and new technologies that help in development as well
as national security could all be very important areas of future cooperation between the two
countries, Kumaran said, adding, negotiations are going on various issues related to defence.
There is a degree of interest in aerospace and potential for naval sector systems in
the Philippines, Kumaran further noted. "India is looking forward to a sustainable capability
enhancement and far deeper military-to-military engagements with the Philippines." The
Philippines is a rapidly developing economy with a growth rate of about 5-6 per cent in the last
decade. The economic relationship is broadly the driver of India-Philippines ties.
The Indian envoy pointed out the Philippines could be a trillion-dollar economy by 2030 as per a
report by a think tank. In terms of larger policy approaches, the Philippines under President
Duterte has developed an independent foreign policy. It seeks to diversify its relationship and
broad base them and carve out a key new partnership. Similarly, India through its Act East
Policy finds  the  Philippines in tandem  with its  Indo-Pacific  approach.
India is the largest supplier of pharmaceuticals to the Philippines, Kumaran noted. The
Philippines is India's largest pharma market in ASEAN. That amounts to USD 300 million in
pharma exports in the Philippines.

India's vaccine capability and larger healthcare segments such as medical devices and healthcare
services are of immense significance to the Philippines, Kumaran said. Almost all major Indian
IT companies have a branch or a subsidiary in the Philippines. There are 150,000 to 250,000 jobs
created by these IT companies in the Philippines. Wipro is one of the largest IT recruiters in the
country. India's digital governance model is well accepted in the Philippines. Some of the key
projects in the Philippines such as the National ID Project are also implemented by an Indian IT
Company as the main system integrator. There are also talks of providing additional soft loans to
the Philippines such as through Exim Bank Lines of Credit, according to Kumaran.

https://m.economictimes.com/news/defence/brahmos-deal-with-philippines-widens-scope-in-
aerospace-navy-says-envoy/amp_articleshow/90693045.cms
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NATO unvelils tech accelerator footprint, with plans for over
60 sites

NATO is set to establish a new trans-Atlantic initiative meant to speed up the development of
critical technologies, with one Euro-centric headquarters stationed in London and more than 60
partner sites around its alliance. Last summer at the 31st annual NATO Summit in Brussels,
Secretary General Jens Stoltenberg announced plans to establish the Defence Innovation
Accelerator of the North Atlantic, or DIANA, based on the U.S. Defense Advanced Research
Projects Agency.

Nearly a year later, NATO’s foreign ministers are ready to approve a formal charter for DIANA
and commit to providing an initial €1 billion (U.S. $1.1 billion) innovation fund. The ministers
will approve DIANA’s charter during their April 6-7 meeting in Brussels, Stoltenberg said April
5 during a pre-ministerial press briefing. The initiative comes with more than 60 innovation sites.
That includes a headquarters in Europe and another in North America, about 10 “accelerator
sites” that provide financing, mentorship and exposure to business opportunities to participating
startups, and more than 50 dedicated test centers hosting labs and equipment.

“Altogether, the initial footprint will cover 20 NATO nations, representing a true trans-Atlantic
endeavor, and we expect it will continue to expand in the future,” Stoltenberg said. The
technology accelerator will be a new NATO body, tasked to bring innovative civilian and
military organizations closer together to develop cutting-edge solutions in the realms of
emerging and disruptive technologies, said David van Weel, NATO assistant secretary general
for emerging security challenges.

The plan is for allies to agree upon a new strategic direction every two years, which will then
dictate critical defense and security problems as well as the desired solutions. “This provides
strong signals of market demand and opportunity for innovators,” van Weel said at a Tuesday
press briefing. From there, startups, academic institutions and nontraditional industry members
can participate in so-called challenge programs that work to solve real-world problems — such
as operating in a GPS-denied environment — and submit proposals to participate in DIANA’s
accelerator effort.

Member nations submitted proposals for more than 90 institutions to be part of the DIANA
footprint; after evaluations, NATO pared it down to more than 10 accelerator sites and over 50
test centers, with many already in existence, van Weel said.

Among those selected sites are the Niels Bohr Institute at the University of Copenhagen in
Denmark, which will focus on quantum technologies, and a new site in Turin, Italy, which will
be dedicated to the space domain. Imperial College London will host the European headquarters
along with a DIANA accelerator, in a space currently housing the U.K.’s Defence and Security
Accelerator, according to the British government. The U.K.’s program will be “twinned” with a
new accelerator based in Tallinn, Estonia, to help share expertise, test cyber innovations and
explore the viability of “virtual sites” to trial new tech such as autonomous vehicles.
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“The UK and Estonia are two of the most innovative countries in NATO, and our hosting of
DIANA will harness that innovation for the benefit of all allies tackling future military threats,”
British Defence Secretary Ben Wallace said in a news release. While the centers on the European
side have all been selected, the North American footprint will be announced at the NATO
Summit in June in Madrid, Spain. The goal is to have DIANA reach its full operational
capability by 2025, said van Weel.

Alongside the tech accelerator is a nascent venture capital fund, dubbed the NATO Innovation
Fund. “Ultimately, reimagining NATO’s engagement with civilian innovators is only credible if
we also provide the right funding mechanisms,” van Weel noted. Twenty-one members worked
together to establish the underlying framework of the fund — outlining the investment strategy,
the pool of capital, and determining the fund’s structure and governance. They also provided
initial financial support. The Innovation Fund will invest €1 billion into “deep-tech startups”
over 15 years. These are public funds that participating nations can allocate, either from their
existing defense budgets or established innovation funds, a senior NATO official said Tuesday.

The participating nations in DIANA’s innovation fund currently include Belgium, the Czech
Republic, Denmark, Estonia, Germany, Greece, Hungary, Italy, Latvia, Lithuania, Luxembourg,
Montenegro, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Turkey
and the United Kingdom.

Other member nations can decide to contribute to the Innovation Fund at a later date, but they
would have no say over its framework, the NATO official said.

A key aspect of DIANA will be to support NATO’s work in harnessing critical technology areas
known as emerging and disruptive technologies, or EDT. The alliance recently identified
propulsion and new materials as two new EDTs the deserve attention, joining artificial
intelligence, autonomy, big-data processing, quantum-enabled technologies, biotechnology,
hypersonic technology and space-related systems. NATO has released public strategies for
several of these EDTs — for space, Al and big-data processing. The alliance’s strategy on
autonomy is expected to be released this year, and one on quantum-enabled technologies will
come the following year, the official said.

https://www.defensenews.com/global/europe/2022/04/06/nato-unveils-tech-accelerator-
footprint-with-plans-for-over-60-sites/
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Climate & policy experts discuss the seriousness of climate
impact on South Asia & adaptation and mitigation steps
need for it

Climate and policy experts discussed the seriousness of climate impact on South Asia as
highlighted in the IPCC report, and the adaptation and mitigation steps that need to be taken
under the current scenario along with necessities for climate finance, net-zero emission,
sustainable lifestyle at a panel discussion titled ‘The IPCC Report 2022: Is it Code Red for South
Asia?’.Dr Akhilesh Gupta, Senior Adviser, Department of Science and Technology, Govt of
India, reiterated India’s commitment towards serious mitigation and adaptation measures to
achieve net-zero by 2070 while maintaining the human development index.

Dr Gupta highlighted the DST’s efforts to understand the quantum of present and future f
impacts of climate change through studies like the district level vulnerability assessment as well
as disaster risk assessment. “The assessment will help in initiating appropriate climate actions. It
will also benefit climate-vulnerable communities across India through the development of better-
designed climate change adaptation projects,” he pointed out at the online webinar. “We need to
work together to meet those challenges whether in local level or global level with our collective
wisdom,” he added and underlined that climate funding by developed countries to developing
and underdeveloped countries are not up to the mark.

The panel discussion on the recently released sixth assessment report was organized by the AIT
School of Environment, Resource and Development (SERD) and moderated by Dr Anamika
Barua, Visiting Faculty, SERD, AIT and attended by several students from different parts of
South Asia. Dr Eden Woon, President, Asian Institute of Technology (AIT), Bangkok, said that
climate change is changing quicker than expected and indicated the need for a proper road map
and immediate action. “As climate change is a serious issue, which has an impact on every
element of the earth, the role of policymakers is crucial, and the formulation of action should
range from local level to global level,” he added. “The IPCC report shows that there is a need for
a paradigm shift of climate mitigation by putting people at the centre and aiming towards
sustainable development,” said Prof Joyshree Roy, Bangabandhu Chair Professor at AIT,
Bangkok and Coordinating lead author of WGIII report of the IPCC Sixth Assessment cycle
while speaking about mitigation options to be adapted in various development activities to
reduce the emission.
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Mr Saad Hayat Tamman, Prime Minister's Office, Pakistan, highlighted the need for regional-
level adaptation and mitigation efforts and said that South Asia needs capital finance to tackle
the problem. Mr. Sanjay Bhowmik, MoEF, Bangladesh, elaborated on Bangladesh’s climate
strategy plan, which prioritises local adaptation to address climate change, while Dr. Fida
Mallik, CEGIS, Bangladesh, highlighted issues like sea-level rise, city heat, and urban burden in
Bangladesh and the urgency for putting science into action. Dr Abid Hussain, ICIMOD, Nepal,
stressed on the vulnerability of the mountains, the increasing impacts like loss of glaciers, change
in timing of seasons as well as socio-economic changes. Dr. Arun Prakash Bhatta, Under
Secretary, MoFE, Nepal, emphasized the need for immediate implementation of the National
Framework on Local Adaptation Plans for Action (LAPA) through the participation of people.

“The impact on South Asia is serious. This will impact both urban and rural areas and their
livelihood. Cities in particular also have an impact on climate, and hence cities need to come up
with action plan and act with urgency,” Dr. Anjal Prakash, Indian School of Business (ISB),
Hyderabad and coordinating lead author for the IPCC special report on the ocean and cryosphere
in a changing climate (SROCC) pointed out. The sixth assessment report highlights that
increased heatwaves, droughts, and floods are already exceeding plants’ and animals’ tolerance
thresholds, driving mass mortalities in species such as trees and corals. These weather extremes
are occurring simultaneously, causing cascading impacts that are increasingly difficult to
manage. They have exposed millions of people to acute food and water insecurity, especially in
Africa, Asia, Central, and South America, on Small Islands, and in the Arctic.

To avoid mounting loss of life, biodiversity, and infrastructure, ambitious, accelerated action is
required to adapt to climate change, at the same time as making rapid, deep cuts in greenhouse
gas emissions. So far, progress on adaptation is uneven, and there are increasing gaps between
action taken and what is needed to deal with the increasing risks, the new report stressed.

https://pib.gov.in/PressReleasePage.aspx? PRID=1814129
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NASA Uses Reflected Moonlight to Improve Satellite
Accuracy

NASA’s airborne Lunar Spectral Irradiance, or air-LUSI, flew aboard NASA’s ER-2 aircraft
from March 12 to 16 to accurately measure the amount of light reflected off the Moon. Reflected
moonlight is a steady source of light that researchers are taking advantage of to improve
the accuracy and consistency of measurements among Earth-observing satellites.

“The Moon is extremely stable and not influenced by factors on Earth like climate to any large
degree. It becomes a very good calibration reference, an independent benchmark, by which we
can set our instruments and see what’s happening with our planet,” said air-LUSI’s principal
investigator, Kevin Turpie, a research professor at the University of Maryland, College Park. The
air-LUSI flights are part of NASA’s comprehensive satellite calibration and validation efforts.
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The results will compliment ground-based sites such as Railroad Valley Playa in Nevada, and
together will provide orbiting satellites with a robust calibration dataset.

NASA has more than 20 Earth-observing satellites
that give researchers a global perspective on the
interconnected Earth system. Many of them measure
light waves reflected, scattered, absorbed, or emitted .
by Earth’s surface, water and atmosphere. This light == caf T
includes visible light, which humans see, as well as /\/\/\/\/\MNVWWNWMWM
invisible ultraviolet and infrared wavelengths, and ...
everything in between. Like musical instruments in =~ = = = = = = = Sl Sl
an orchestra, the individual satellite instruments :
need to be “in tune” with each other in order for

—a

researchers to get the most out of their data. By This electromagnetic spectrum shows how energy
using the Moon as a “tuning fOI‘k,” scientists can travels in w.aves; Human.s can only see V|s.|ble light,
il d f diffe 1 but the entire spectrum is used by NASA instruments
more easily compare data trom different satellites t0 ., jpcerve Earth and more. Credit: NASA

look at global changes over long periods of time.

That’s where air-LUSI comes in. Developed in partnership with the National Institute of
Standards and Technology (NIST), U.S. Geological Survey and McMaster University, air-LUSI
is a telescope that measures how much light is reflected off the lunar surface to assess the
amount of energy Earth-observing satellites receive from moonlight. It was mounted aboard the
ER-2 aircraft managed by and flying out of NASA’s Armstrong Flight Research Center in
Palmdale, California. The ER-2 is a high-altitude aircraft that flew at 70,000 feet, above 95% of
the atmosphere, which can scatter or absorb the reflected sunlight. This allowed air-LUSI to
collect very accurate, NIST traceable measurements that are analogous to those a satellite would
make from orbit. In order to improve the accuracy of lunar reflectance models, air-LUSI
measurements are accurate with less than 1% uncertainty. During the March flights, air-LUSI
measured the Moon for four nights just before a full Moon.

This airborne approach has the advantage of studying
moonlight during different phases of the Moon while being
able to bring the instrument back between flights for
evaluation, maintenance, and, if necessary, repair.

Making Improvements for Better Accuracy

The air-LUSI spectrometer is hermetically sealed within an g
enclosure that keeps the instrument constantly at sea level ==
temperature and pressure. Lighjc coll‘ected by a telescope Figure Shown 15 the air_LUSItelescop
enters an integrating sphere which directs the light to the qsitioned to measure a simulated Moon
spectrometer, which is an instrument that measures inalaboratory for testing and calibration
variances of light waves. The air-LUSI first flew in similar Pefore and after the flight campaign.
flights in November 2019. Since then, the air-LUSI team has Credit: Kevin Turpie

continued to improve the instrument’s accuracy.

The team improved the internal monitor so they can better check instrument accuracy over a
greater range of wavelengths, from the ultraviolet to the near infrared. They were also able to
redesign the integrating sphere to remove small effects of changing temperature. “This will help
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the instrument make measurements with the more than 99% accuracy levels we’re looking for,”
said Turpie.

Making these changes was challenging. Delays from the COVID-19 pandemic caused the chief
engineer, who was working on the instrument updates and repairs, to develop a new remote work
plan. Both he and the principal investigator received special permission to have parts delivered
directly to their homes so they could work on the instrument and be prepared for the 2022 flights.

Using the Moon as a Common Standard

The data from 2019 and 2022 together has the potential to assist scientists in making Earth-
observing satellite data in the ultraviolet to near-infrared range more consistent. In addition, the
common Moon standard would make it easier to compare and fine-tune current and future
satellite observations. NASA’s upcoming Plankton, Aerosol, Cloud, ocean Ecosystem (PACE)
mission is planning on using the Moon as a common benchmark to make its observations more
accurate and inter-consistent with other satellite measurements of Earth. Over the next decade,
PACE and the future orbiting sensors of NASA’s Earth System Observatory will help create a
more cohesive picture of our planet.

“Having a common calibration source outside of the Earth will help us reach this objective,” said
Turpie. “Once air-LUSI measurements are used to improve the accuracy of the total amount of
light coming from the Moon, we can take extensively more accurate measurements of Earth
using current and future space-borne observatories.”

https://scitechdaily.com/nasa-uses-reflected-moonlight-to-improve-satellite-accuracy/
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How the MIT Mini Cheetah Robot Learns To Run Entirely
by Trial and Error

CSAIL scientists came up with a learning pipeline
for the four-legged robot that learns to run entirely
by trial and error in simulation. It’s been roughly
23 years since one of the first robotic animals
trotted on the scene, defying classical notions of
our cuddly four-legged friends. Since then, a
barrage of the walking, dancing, and door-opening
machines have commanded their presence, a sleek
mixture of batteries, sensors, metal, and motors.
Missing from the list of cardio activities was one

both loved and loathed by humans (depending on MiIT’s mini cheetah, using a model-free reinforcement

whom you ask), and which pI‘OVCd slightly trickier learning system, broke the record for the fastest run
recorded. Credit: Photo courtesy of MIT CSAIL
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for the bots: learning to run.

Researchers from MIT’s Improbable AI Lab, part of the Computer Science and Artificial
Intelligence Laboratory (CSAIL) and directed by MIT Assistant Professor Pulkit Agrawal, as
well as the Institute of Al and Fundamental Interactions (IAIFI) have been working on fast-paced
strides for a robotic mini cheetah — and their model-free reinforcement learning system broke
the record for the fastest run recorded. Here, MIT PhD student Gabriel Margolis and IAIFI
postdoc Ge Yang discuss just how fast the cheetah can run.

We’ve seen videos of robots running before. Why is running harder than walking?

Achieving fast running requires pushing the hardware to its limits, for example by operating near
the maximum torque output of motors. In such conditions, the robot dynamics are hard to
analytically model. The robot needs to respond quickly to changes in the environment, such as
the moment it encounters ice while running on grass. If the robot is walking, it is moving slowly
and the presence of snow is not typically an issue. Imagine if you were walking slowly, but
carefully: you can traverse almost any terrain. Today’s robots face an analogous problem. The
problem is that moving on all terrains as if you were walking on ice is very inefficient, but is
common among today’s robots. Humans run fast on grass and slow down on ice — we adapt.
Giving robots a similar capability to adapt requires quick identification of terrain changes and
quickly adapting to prevent the robot from falling over. In summary, because it’s impractical to
build analytical (human-designed) models of all possible terrains in advance, and the robot’s
dynamics become more complex at high-velocities, high-speed running is more challenging than
walking.

Previous agile running controllers for the MIT Cheetah 3 and mini cheetah, as well as for
Boston Dynamics’ robots, are “analytically designed,” relying on human engineers to
analyze the physics of locomotion, formulate efficient abstractions, and implement a
specialized hierarchy of controllers to make the robot balance and run. You use a “learn-
by-experience model” for running instead of programming it. Why?

Programming how a robot should act in every possible situation is simply very hard. The process
is tedious, because if a robot were to fail on a particular terrain, a human engineer would need to
identify the cause of failure and manually adapt the robot controller, and this process can require
substantial human time. Learning by trial and error removes the need for a human to specify
precisely how the robot should behave in every situation. This would work if: (1) the robot can
experience an extremely wide range of terrains; and (2) the robot can automatically improve its
behavior with experience.

Thanks to modern simulation tools, our robot can accumulate 100 days’ worth of experience on
diverse terrains in just three hours of actual time. We developed an approach by which the
robot’s behavior improves from simulated experience, and our approach critically also enables
successful deployment of those learned behaviors in the real world. The intuition behind why the
robot’s running skills work well in the real world is: Of all the environments it sees in this
simulator, some will teach the robot skills that are useful in the real world. When operating in the
real world, our controller identifies and executes the relevant skills in real-time.

Can this approach be scaled beyond the mini cheetah? What excites you about its future
applications?
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At the heart of artificial intelligence research is the trade-off between what the human needs to
build in (nature) and what the machine can learn on its own (nurture). The traditional paradigm
in robotics is that humans tell the robot both what task to do and how to do it. The problem is
that such a framework is not scalable, because it would take immense human engineering effort
to manually program a robot with the skills to operate in many diverse environments. A more
practical way to build a robot with many diverse skills is to tell the robot what to do and let it
figure out the how. Our system is an example of this. In our lab, we’ve begun to apply this
paradigm to other robotic systems, including hands that can pick up and manipulate many
different objects.

This work was supported by the DARPA Machine Common Sense Program, the MIT Biomimetic
Robotics Lab, NAVER LABS, and in part by the National Science Foundation Al Institute for
Artificial Intelligence Fundamental Interactions, United States Air Force-MIT Al Accelerator,
and MIT-IBM Watson Al Lab. The research was conducted by the Improbable AI Lab.

https://scitechdaily.com/how-the-mit-mini-cheetah-robot-learns-to-run-entirely-by-trial-and-
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Researchers at the GIST Identify New Medicines using
Interpretable Deep Learning Predictions

In the drug discovery process, drugs are tested for their ability to bind or interact with target
molecules in the body. While deep learning models have made this process quite efficient, their
predictions often lack interpretability. Addressing this, researchers at the Gwangju Institute of
Science and Technology develop a new deep learning model that not only makes better
predictions of drug-target interactions but does so interpretably, providing a good starting point
for further drug discovery.

Highlights on Target Sequences (HoTS)

A Novel Approach to
: s Predicting Drug-Target
Rgsearchers at the GIST Identlfy New M@dlcmes bt Red sl S e
Using Interpretable Deep Learning Predictions An [REEUiEEIEE ;
important aspect of drug discovery involves :
determining how well a drug binds to its target
(protein) molecule. Typically, this step involves
aligning a 3D structure of a drug and its target
protein at various configurations in a process
called "docking." Preferred binding sites are then
discovered by running dOCking simulations ‘The new HoTS model provides interpretable predictions of BRs and
. . . DTIs, and could act as a framework for future drug discovery
repeatedly with multiple drug candidates for a |EErESEG—_—GG_-—"

. . . for DT prediction be developed? . N i il!i Guangl st o
particular target molecule. Typically, owing to the - s
vast numbgr of h'kely Candldates. for potentlal Researchers at the GIST Identify New Medicines Using
drug-target interactions, deep learning models are interpretable Deep Learning Predictions
used to carry out such simulations. However, a
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problem with using such models is the difficulty in interpreting their predictions. While deep
learning certainly makes for a speedy drug discovery, it is little more than a black box.
Additionally, docking simulations cannot be used to develop drugs for novel targets that have no
known 3D complex with an interacting drug. Associate professor Hojung Nam and her Ph.D.
student Ingoo Lee from the Gwangju Institute of Science and Technology in Korea developed an
new deep learning model called "Highlights on Target Sequences" (HoTS) for predicting the
binding between a drug and a target molecule. The new model not only makes better predictions
but, more interestingly, did so in an interpretable manner. Moreover, the model could predict
drug-target interactions (DTIs) without the need for simulations or 3D structures.

How did the team achieve this remarkable feat? Professor Nam explains how their drug-target
interaction prediction model works: "First, we explicitly teach the model which parts of a protein
sequence will interact with the drug using prior knowledge. The trained model is then utilized to
recognize and predict interactions between drugs and target proteins, giving better prediction
performances. Using this, we built a model that can predict the target proteins' binding regions
and their interactions with drugs without a 3D-complex." Rather than dealing with the complete
length of the protein sequence, the model could make predictions based only on the parts of the
protein that are relevant to the DTI interaction. "We taught the model where to 'focus' to ensure
that it can comprehend important sub-regions of proteins in predicting its interaction with
candidate drugs," elaborates Professor Nam. This, in turn, allowed the model to predict DTIs
more accurately than existing models.

Considering that the model does not require information about the 3D structure and provides
predictions that are clearly understandable, the findings of this study provide a good starting
point for further docking simulations to predict new drug candidates for targeted therapy,
accelerating advancements in this field. "The model used in our study would make the drug
discovery process more transparent as well as low-risk and low-cost. This will allow researchers
to discover more drugs for the same amount of budget and time," concludes Professor Nam.

https://www.prnewswire.com/news-releases/researchers-at-the-gist-identify-new-medicines-
using-interpretable-deep-learning-predictions-301518004.html

THE TIMES OF INDIA

Thu, 07 Apr 2022

More space research hubs in offing, 7 missions to be launche
this yr: Minister

The government is planning to establish more research centres in the country to support ’s R&D
and that the Space Technology Incubation Centre and Regional Academia Centre for Space will
get a grant of Rs 2 crore per year, space minister Jitendra Singh said in Parliament on
Wednesday. The minister also told the in a written reply that Isro plans to launch seven missions,
including two development flights of the Small Satellite Launch Vehicle this year. Giving details
of the upcoming missions this year, the minister said two PSLV missions, including one
dedicated commercial mission and one mission for launching EOS-06 observation satellite; two
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developmental flights of Isro’s Small Satellite Launch Vehicle (SSLV); one GSLV mission for
launching NVS-01 navigation satellite for NavIC; one communication satellite mission (Gsat-24)
through procured launch for a commercial customer and one GSLV Mk-III mission, which is a
dedicated commercial mission, will be launched this year.

In another reply, Singh informed that the Kalpana Chawla Centre for Research in Space Science
and Technology was inaugurated at Chandigarh University on January 3 this year with the
objective of training students in space science, satellite development, to meet future challenges in
space research to ensure India’s leading position in future technologies. He said the government
pursues collaborative projects with foreign space research organisations with the objective of
enhancing the capacity of the Indian space programme for advancing programmatic priorities,
augmenting space science and earth observation database, widening ground station networks,
bettering products and services through joint experiments and creating platforms for inflow of
expertise. Currently, Isro is working with to jointly realise a satellite mission named ‘Nasa-Isro
Synthetic Aperture Radar (NISAR)’ for scientific studies of Earth.

https://timesofindia.indiatimes.com/india/more-space-research-hubs-in-offing-7-missions-to-be-
launched-this-yr-minister/articleshow/90694416.cms
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