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“The initial batches of the Tejas Mark 1A mayfield an imported AESA radar, but the DRDO is 
developing its indigenous Uttam AESA radar. As soon as it is proven, the Uttam will start equipping 
the Tejas Mark 1A,” said Deodhare. 

The Uttam AESA radar is already flying on a Tejas prototype and has completed 11 successful test 
flights. “We need to do a couple of more years of flight testing before it is certified and ready for 
production. Thereafter, all Tejas Mark 1A will incorporate the indigenous radar”, he said. 

This incremental approach is also evident in the “digital flight control computer” (DFCC) – a 
fighter aircraft’s brain – that ADA has designed and qualified for the Tejas Mark 2. The upgraded 
DFCC is ready and qualified, but it could not go into the Mark 1A because it was built bigger to allow 
easier maintenance access in the larger Mark 2 fighter. 

“We took the upgraded cards from the Tejas Mark 2’s DFCC and installed them into the smaller 
Mark 1 DFCC chassis, effectively upgrading it for the Mark IA. The new Mark 1A DFCC will have 
significantly higher processing power allows us to add many more advanced capabilities in the FCS,” 
said Deodhare. 

In addition, the Tejas Mark IA is being upgraded with a “self-protection jammer” (SPJ), also 
supplied by Elta, which the IAF has demanded in order to confuse incoming missiles. Each Mark 1A 
fighter will carry a SPJ on a pod under its wing, sharing a mounting station with an air-to-air missile. 

Giving the Tejas Mark 2 the contemporary look of the Rafale and Eurofighter, it will be built with 
canards on the front of the fuselage. These fin-like structures serve to make the aircraft unstable, and 
therefore more manoeuvrable. Deodhare says ADA decided to fit canards after discovering that 
increasing the Mark 2’s internal fuel capacity to 3300 kilogrammes (from 2400 kg in the Mark1) made 
the fighter excessively stable. Designing canards near the nose of the aircraft regained its 
manoeuvrability. 

“We are targeting the first flight of the Tejas Mark 2 by 2023. We are confident of this since most 
of the technologies that will go into it are already matured through LCA Mark 1,” said Deodhare. 

eaching new heights 
• Delivery of Tejas Mark 1A will begin 36 months after the contract date 
• If the order is placed at the start of 2020, Mark IA deliveries will start in 2023 
• Tejas Mark 2 fighter to fly by 2023 
• First flight of the Mark 2 is being targeted by 2023: Girish Deodhare, ADA chief 

https://www.business-standard.com/article/economy-policy/rs-26k-cr-order-for-tejas-mark-1a-to-
open-door-for-mark-2-119121600021_1.html 
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Sun, 15 Dec 2019 

The man behind India’s ‘Star Wars’  
In fact, he is considered the architect of advanced missile  

technologies and smart guided weapons technologies in India 
By Swati Sharma 

He’s known as India’s ‘Missile Man’ but Dr G. Satheesh Reddy, chairman of Defence Research 
and Development Organisation (DRDO) is not someone who will rest on his past laurels. Dr Satheesh 
played a pivotal role in the development of systems that guide a missile, travelling at hypersonic 
velocity, to a satellite 300 km away. Known for his vision and capability to develop indigenous 
technologies, Dr Satheesh, owes a lot to the resilience and unimaginable dedication of his parents. 

“My father would sow the seeds in the 
field and water them daily. He would nurture 
them for months before we could see any 
visible results. We knew the importance of 
perseverance and hard work. Sometimes the 
missions would fail and missiles would crash 
but each failure was a learning experience. 
Once a path is decided, one has to walk on it. 
There is no looking back,” says Dr Satheesh, 
who was recently awarded with the Honorary 
Fellowship by the Royal Aeronautical 
Society. It is the world’s highest distinction 
for achievement in aerospace domain. 

While studying in a small village in Andhra Pradesh, he never knew anything about England or that 
he had to prove his mettle in the field of aeronautics. It was a combination of perseverance, dedication 
and patience throughout his life that got him this far. “After completing my engineering, I was very 
clear that I wanted to work for the nation – at ISRO or DAE or DRDO. As an electronics engineer, 
when all my classmates were moving to the US, I wanted to be at the forefront of science and 
technology in India. In those days we were inspired by India’s progress in atomic energy and rockets. 
It was inspiring to read about the SLV launches. I was first selected to join DRDO and since then it 
has been my life,” says Dr Satheesh, who is the Secretary Defence R&D. 

In fact, he is considered the architect of advanced missile technologies and smart guided weapons 
technologies in India. 

It is a known fact that science and research is a hard subject. The difference of a single millimetre 
or gram can mar an endeavour. “Each success leads to more work as does each failure. The recent 
success of Mission Shakti gives me immense satisfaction as a leader. You can imagine the precision 
needed to hit a target with centimetre accuracy at 300 km altitude in space,” explains Dr Satheesh. He 
was born and bred in Mahimalur near Athmakur of Nellore district in Andhra Pradesh.  

Reminiscing his childhood days and early struggles in life, Dr Satheesh says that his parents were 
extremely hard working. In fact his father would be working in the fields by 4 am, while his mother 
would tend the cattle by sunrise. “Their work would continue even after sundown. We were naturally 
inspired to work hard like them. We would sleep in our teacher’s house regularly. We had no 
electricity in our house till I was in Class 7. We studied under lantern lights,” says Dr Satheesh. 
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He was also the first scientist from India to receive the Silver Medal from the Royal Aeronautical 
Society, London. 

According to him, science and research teaches one to be humble and respect other’s opinions and 
views. He attributes his humility to his humble rural background. Not many know that Dr Satheesh 
considers former president Late Dr APJ Abdul Kalam as a source of inspiration. “Power has no place 
in science,” he says. The DRDO is working tirelessly for the nation. When the organisation is going 
through such exciting times, how on earth does he fit all this into his personal life? “My wife Padma is 
very supportive. My two children understand that long hours in office means I love them more. I owe 
them a lot for their unconditional support,” says the scientist, who feels blissful when his visits places 
of worship with his family. 
http://www.indiandefensenews.in/2019/12/the-man-behind-indias-star-wars.html 
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Sat, 14 Dec 2019 

DRDO allows free patent access  
In a commendable move, the Defence Research & Development Organisation (DRDO) has recently 

announced its royalty free and zero fee license access to its 400+ patents to provide a helping hand to 
the indigenous creators in India. This initiative is to grant free access to the patented technology of 
DRDO to local manufacturers free of cost (no licensing fee or royalty charge) to give a boost to the 
‘Make in India’ initiative. 

The patents include a varied range of technological resources such as technology for: missile 
development; aeronautics; combat engineering; arms and ammunition; communication systems; 
general electronics, to name a few. The companies that can benefit from this shift in the patent policy 
of DRDO are any state-owned or privately owned defence equipment / material manufacturer 
including small and medium sized enterprises and even start-ups. This benefit though can only be used 
under 2 distinct conditions: 
• The company must submit annual commercial reports to DRDO 
• The company must be equipped to absorb the technology in question, along with infrastructure to 

manage quality of the production as well as production capability based on the technology. 
The above two conditions are put so that DRDO can keep a tab on the distribution and usage of 

such technology as well as make sure that the quality of the manufactured goods are in line with 
prescribed technological integrity and standards. 

This shift in policy is a welcome change as the former licensing and royalty fee would go as high as 
a several lakhs to over a crore rupees based on the kind of technology licensed, the expenditure on 
such technical projects along with the baseline price and post production sales to non defence sectors. 
Under the new policy regime, only a processing fee of rupees one thousand is to be charged. 
https://www.lexology.com/library/detail.aspx?g=0955e238-6086-4e2d-9be8-1f2b3977b524 
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Sat, 14 Dec 2019 

 ‘Make in India has failed in defence sector’ — 
experts highlight importance of self-reliance 

Experts at the Military Literature Festival in Chandigarh list why Modi govt's  
flagship Make in India programme has failed to take off in the defence sector 

By Amrita Nayak Dutta 
Chandigarh: Absence of a clear policy, lack of accountability for defence public sector units and a 

perennial fund crunch — these are the reasons listed by experts as to why Narendra Modi 
government’s flagship ‘Make in India’ programme failed to take off in the defence sector. 

Former Army chief General (retired) V.P. Malik, Lieutenant General (retired) Arun Sahni and 
former financial adviser in the defence ministry Amit Cowshish were speaking at a session on ‘Make 
in India and the Nation’s Security’ at the third edition of the Military Literature Festival organised by 
the Punjab government in Chandigarh. The festival began Friday and will continue until Sunday. 

Talking about being self-reliant in defence, General Malik, who headed the Army during the Kargil 
war in 1999, said self-reliance was one of the most important lessons India learnt from the conflict. 

“Unless we become adequately self-reliant, our national security remains vulnerable,” Malik said. 
Giving an example of the importance of self-reliance, Malik said during the Kargil conflict, the 

Army had ordered for a purchase of two regiments of 155 mm Denel guns from South Africa, but 
when the weapons were to be delivered, they said they don’t have them. 

The former Army chief also gave the example of satellite imagery, which when bought at a huge 
cost from another country, turned out to be three years old and futile for the forces. 

Malik also spoke about weapon-locating radars, which the Army had to buy in 2003 at double the 
cost of the initial price, but ultimately it did not purchase them after the DRDO promised to develop 
the radars. 

“I don’t think we have adequate accountability in some of our defence organisations like the DRDO 
(Defence Research Development Organisation),” he said. 

“When you give protection to your defence PSUs and do not give adequate assurance to the private 
sector, it will be discouraged…Then everyone is working in silos and as a result, there is no 
interaction,” he said, adding that it is a “crucial reason why Make in India has failed to make progress 
in the defence sector”. He further said the armed forces are always blamed for supporting imports, but 
added that they have no other alternatives.  

‘Make in India started off as a slogan’ 
Cowshish highlighted the policy lacunae when it comes to implementing ‘Make in India’ in 

defence.  
“There is no clear policy on ‘Make in India’ in defence. Talking about indigenisation, what is it? Is 

it cost-saving or import-substitution or innovation? We are not clear,” he said.  
Sahni, meanwhile, said ‘Make in India’ started off as a slogan and “you can have slogans for social 

causes. But it needed processes and procedures to be rectified. It needs to be opened up.”  
Sahni also said more funds needed to be allocated for the upgrade of military warfare. “We need a 

more serious approach where accountability is fixed for producing unusable products at the public 
sector institutions working in the sphere,” he said. 
https://theprint.in/defence/make-in-india-has-failed-in-defence-sector-experts-highlight-importance-
of-self-reliance/334995/ 
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Sun, 15 Dec 2019 

This means drama: Indian missile  
defense is raising tensions with Pakistan 

A defensive effort that is making war more likely 
By Michael Peck 

Key point: India has a long way to go until its defenses are ready, but Pakistan will not wait. 
India says it has successfully tested an interceptor capable of shooting down ballistic missiles. 
But could this trigger a nuclear war with Pakistan? 
On August 2, the Defense Research Development Organization (DRDO) -- India's equivalent of the 

Pentagon's DARPA research agency -- launched an Advanced Area Defense (AAD) missile from 
Abdul Kalam island off India's eastern coast. 

"The endo-atmospheric missile, capable of intercepting incoming targets at an altitude of 15 to 25 
kilometers [9 to 16 miles] was launched against multiple simulated targets of 1,500 kilometer [932 
mile]-class ballistic missiles," according to the DRDO announcement. 

"One target among simultaneously incoming multiple targets was selected on real time, the weapon 
system radars tracked the target and the missile locked on to it and intercepted the target with a high 
degree of accuracy. The complete event including the engagement and interception was tracked by a 
number of electro-optical tracking systems, radars and telemetry stations. All the mission objectives 
were successfully met." 

India's missile defense program is a two-tiered system: the Prithvi missile (derived from the Prithvi 
tactical ballistic missile) for exo-atmospheric intercepts in outer space, before they near the target, and 
the Advanced Area Defense missile for endo-atmospheric intercepts within the Earth's atmosphere, in 
the terminal phase when the target warhead is making its final descent. 

In that sense, it is similar to the 1960s U.S. Anti-Ballistic Missile System, which used Safeguard 
and Sprint missiles, or any integrated air defense system. A long-range interceptor to take out the 
incoming missile far from the target, and a short-range point defense weapon to destroy any missile 
that penetrates the long-range screen. 

Previous tests of Indian interceptors targeted short-range Prithvi ballistic missiles on a trajectory 
that mimicked medium-range missiles. The Diplomat magazine suggests that the dummy target this 
time could have been an Agni, an intermediate-range missile capable of carrying nuclear warheads. 

Indian press trumpeted that India's missile defense is a homegrown program developed by India, 
rather than imported from Russia and America as are so many Indian weapons such as jet fighters and 
tanks. That's no small point of pride for the world's second most-populous nation, once the poster child 
for poverty, and now the world's sixth-largest economy. 

Interestingly, while India boasts of developing its own missile defense system, it is also buying 
Russian S-400 air defense missiles capable of intercepting missiles as well as aircraft. 

"The S-400 acquisition, which has some utility for missile defense, suggests that India is interested 
in the capability and not merely letting DRDO have a science project," Christopher Clary, a professor 
of international relations at State University of New York Albany, told The National Interest. 

But there is another danger with Indian missile defense, as history shows. When America and the 
Soviet Union developed anti-missile systems in the 1960s, the opposing superpower either built more 
missiles, or increased the number of warheads on existing missiles, to saturate enemy defenses. 
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So what will Pakistan do? 
India and Pakistan "are already in an arms race for all intents and purposes and have been so for 

some time," Georgetown University professor C. Christine Fair, who has written on the Pakistani 
military, told The National Interest. 

"There is, of course more nuance: Pakistan has the world's fast growing nuclear weapons program. 
India has chosen not to reciprocate in growing its stockpiles. Pakistan has and is trying to acquire 
tactical nuclear weapons while India has demurred." 

"Pakistan will field more warheads on more delivery vehicles than it would in the absence of BMD 
[ballistic missile defense], Clary says. 

"Pakistan could develop multiple warheads for its current ballistic missiles, or develop short-range 
tactical nuclear weapons and cruise missiles that are harder to intercept." 

In turn, a Pakistani buildup might prompt an India buildup, sparking a vicious cycle reminiscent of 
the Cold War. 

Ironically, India is notorious for developing home-grown weapons, such as aircraft and tanks, that 
take much longer to develop than expected, and are plagued with problems when they are fielded. But 
as always with nuclear weapons and missile defense, perception is everything. 

"The biggest problem from India's side is that it all too frequently announced that it has a capability 
which mobilizes Pakistan to innovate when in fact India is a long way from achieving the stated 
capability but Pakistan has already developed a counter measure," Fair warns. 
https://nationalinterest.org/blog/buzz/means-drama-indian-missile-defense-raising-tensions-pakistan-
104992 
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The forces are “focusing on creating cyber assets” with both, offensive as well as defensive 
capability. “You have to save assets and neutralize attacks” first, and then build offensive capacity “as 
a deterrent”. 

The source said the “cyber agency should become a national agency”. While the military can look 
after defending assets, the offensive aspect should be handled by a national agency. 

The top source also stated that General Rawat, as the Chairman of the Chiefs of Staff Committee, 
has conveyed to the government the expectations of the services for the proposed post of Chief of 
Defence Staff (CDS). The source said the services want an “empowered” CDS who has “direct access 
or channel of communication to the Defence Minister at least in the matters of operations”. 

Also, the CDS will be a four-starred officer like the chiefs of the three services, the source said. 
However, the CDS will be a first among equals. Because the ranks of Field Marshal, or the Marshal of 
the Air Force are five-starred, the CDS cannot be given five stars, the source said. 

EXPLAINED 
Significant changes to streamline Army 
As General Bipin Rawat is set to retire this month, he is one of the top contenders to become India’s 

first CDS. In his three-year term as Army Chief, Rawat has initiated major changes in the Army that 
will see fruition. Trimming the flab at the Army Headquarters for more streamlined decision-making is 
one. But the other significant change is the formation of the IBGs, which will be quicker, flexible and 
self-sustainable combat units as the Army readies itself for future warfare. 
https://indianexpress.com/article/india/army-to-set-up-more-than-dozen-integrated-battle-groups-by-
2020-6165980/ 
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Many Western companies developing AI for commercial purposes, including self-driven cars and 
facial-recognition software, are already testing their AI systems to ensure that they exhibit some of 
these characteristics. The stakes are higher in the military sphere, where deception is routine and the 
pace is frenzied. 

Amidst a confrontation between the world’s two big powers, the temptation will be to cut corners 
for temporary advantage. So far there is little sign that the dangers have been taken seriously enough, 
although the Pentagon’s AI centre is hiring an ethicist. Leaving warfare to computers will make the 
world more dangerous place. There could be no more consequential decision than launching atomic 
weapons and possibly triggering a nuclear holocaust. President John F. Kennedy faced just such a 
moment during the Cuban Missile Crisis of 1962 and, after envisioning the catastrophic outcome of a 
US-Soviet nuclear exchange, he came to the conclusion that the atomic powers should impose tough 
barriers on the precipitous use of such weaponry. 

Among the measures he and other global leaders adopted were guidelines requiring that senior 
officials, not just military personnel, have a role in any nuclear-launch decision. As the Pentagon and 
the military commands of the other great powers look to the future, what they see is a highly contested 
battlefield. Some have called it a “hyperwar” environment, where vast swarms of AI-guided robotic 
weapons will fight each other at speeds far exceeding the ability of human commanders to follow the 
course of a battle. At such a time, commanders might increasingly be forced to rely on ever more 
intelligent machines to make decisions on what weaponry to employ when and where. At first, this 
may not extend to nuclear weapons, but as the speed of battle increases and the “firebreak” between 
them and conventional weaponry shrinks, it may prove impossible to prevent the creeping 
automatisation of even nuclear lunch decision-making. 

Such an outcome can only grow more likely as the US military completes a top-to-bottom 
realignment intended to transform it from a fundamentally small-war, counter-terrorist organization 
back into one focused on peer-against-peer combat with China and Russia. This shift was mandated by 
the Department of Defence in its December 2017 National Security Strategy. Rather than focusing 
mainly on weaponry and tactics aimed at combating poorly armed insurgents in never-ending small-
scale conflicts, the American military is now being redesigned to fight increasingly well-equipped 
Chinese and Russian forces in multi-dimensional (air, sea, land, space, cyberspace) engagements 
involving multiple attack systems (tanks, planes, missiles, rockets) operating with minimal human 
oversight. 

“The major effect/result of all these capabilities coming together will be an innovation warfare has 
never seen before: the minimization of human decision- making in the vast majority of processes 
traditionally required to wage war,” observed retired Marine General John Allen and AI entrepreneur 
Amir Hussain. That “minimization of human decision-making” will have profound implications for 
the future of combat. Ordinarily, national leaders seek to control the pace and direction of battle to 
ensure the best possible outcome, even if that means halting the fighting to avoid greater losses or 
prevent humanitarian disaster. 

In a bid to increase coastal security near the sea border with Pakistan, the Indian Navy 
commissioned its 4th generation Dornier aircraft Squadron 314 (Raptors) in strategically located 
Porbandar, Gujarat on 29 November. The Dorniers are deployed for maritime surveillance, pollution 
prevention, troop transport, aerial survey, search and rescue, evacuation of casualties, and cargo and 
logistics support. It has also deployed K-4 nuclear capable Intermediate- range submarine-launched 
ballistic missile under development by Defence Research and Development Organisation to arm the 
Arihant-class submarines. These are part of AI. 
(The writer is a defence analyst and commentator) 
https://www.thestatesman.com/opinion/the-ai-war-1502833500.html 
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three years, India has navigated through tough US regulations to gain permissions to buy advanced 
equipment like the armed Sea Guardian drone for the three services: defence, defence technology, 
foreign military,  

While the case for purchase of 30 drones – 10 each for the three services – has moved through the 
US system, there seems to be reluctance among the Indian armed forces to proceed. Though the Navy 
has been keen to proceed with the program, the Air Force and Army have their budgets tied up in 
existing plans, leaving little scope to go ahead on the program. 

The two deals that are close to getting inked are the Poseidon P8I maritime aircraft valued at over 
$3 billion and the $ 2.6 billion deal for 24 naval multi-role MH-60 ‘Romeo’ helicopters, both being 
channeled through the FMS route. 
https://economictimes.indiatimes.com/news/defence/india-likely-to-face-questions-about-russian-
arms-deals-at-talks-in-dc/articleshow/72724338.cms 
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Kim, who unilaterally suspended nuclear and intercontinental ballistic missile tests last year during 
talks with Washington and Seoul, has said North Korea could seek a "new path" if the United States 
persists with sanctions and pressure against the North. North Korea has also conducted 13 rounds of 
ballistic missile and rocket artillery tests since May, and has hinted at lifting its moratorium on nuclear 
and long-range missile tests if the Trump administration fails to make substantial concessions before 
the new year. 

Some experts doubt that Kim would revive the tensions of 2017 by restarting nuclear and ICBM 
tests, which would cross a metaphorical "red line" and risk shattering his hard-won diplomacy with 
Washington. They say Kim is likely to pressure Trump with military activities that pose less of a direct 
threat to the U.S. and by bolstering a united front with Beijing and Moscow. Both are the North's allies 
and have called for the U.N. Security Council to consider easing sanctions on Pyongyang to help 
nuclear negotiations move forward.  

Saturday's news of the test came after U.S. Ambassador Kelly Craft on Wednesday criticized the 
North's ballistic testing activity during a U.N. Security Council meeting, saying that the tests were 
"deeply counterproductive" and risk closing the door on prospects for negotiating peace.  

She also cited North Korean hints of "a resumption of serious provocations," which she said would 
mean they could launch space vehicles using long-range ballistic missile technology or test ICBMs, 
"which are designed to attack the continental United States with nuclear weapons."  

While Craft said that the Trump administration is "prepared to be flexible" and take concrete, 
parallel steps toward an agreement on resuming talks, North Korea described her comments as a 
"hostile provocation" and warned that Washington may have squandered its chance at salvaging the 
fragile nuclear diplomacy. 
https://economictimes.indiatimes.com/news/defence/north-korea-conducts-another-crucial-test-at-
sohae-launch-site-kcna/articleshow/72592041.cms?from=mdr 
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