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    I N N O V A T O R S

Aerial Eye to Guard Against Terrorism 

An eye in the sky to monitor and guide anti-terrorism campaigns—
that’s the power given to defend us by a new unmanned aerial vehicle
developed by a startup company incubated at IIT Bombay 

VANISHA JOSEPH

The completely autonomous hovering unmanned aerial vehicle named Netra promises to be of great
help to counter insurgency operations

JULY 2010: The thought of terrorist attacks in Mumbai on Nov. 26, 2008 still sends chills
down our spines. Be it the attack on a city that never sleeps or the daily battle fought by our
soldiers on snow-capped mountains at the line of control (LoC), every terror attack throws up
harder challenges for the armed forces, making the urge for a watchful eye stronger. 

Netra, the unmanned aerial vehicle (UAV), which is like a small eye zooming in the sky, can
gather real-time intelligence on the ground and become the perfect weapon to outsmart terror
elements. Developed by ideaForge, a start-up company incubated at IIT Bombay, it is a
completely autonomous system controlled by a ground-control software application with an

http://electronicsforu.com/newelectronics/lab/
http://electronicsforu.com/newelectronics/video/
http://electronicsforu.com/newelectronics/techfocus/
http://electronicsforu.com/newelectronics/articles/
http://electronicsforu.com/newelectronics/interview/
http://forum.electronicsforu.com/forum.php
http://electronicsforu.com/newelectronics/articles/defaultwhitepaper.asp
http://electronicsforu.com/newelectronics/articles/defaultapplication.asp
http://electronicsforu.com/newelectronics/articles/defaultoffers.asp
http://electronicsforu.com/newelectronics/innovators
http://electronicsforu.com/newelectronics/microcontrollers
http://electronicsforu.com/newelectronics/TestMeasurement/
http://electronicsforu.com/newelectronics/articles/career.asp
http://electronicsforu.com/newelectronics/articles/raspberry.asp
http://internetofthings.electronicsforu.com/
http://www.electronicsforu.com/electronicsforu/circuitarchives/view_article.asp?sno=662&title%20=%20Aerial+Eye+to+guard+against+Terrorism&id=5086&article_type=5&b_type=new#
http://www.electronicsforu.com/electronicsforu/circuitarchives/view_article.asp?sno=662&title%20=%20Aerial+Eye+to+guard+against+Terrorism&id=5086&article_type=5&b_type=new#
http://www.electronicsforu.com/electronicsforu/circuitarchives/view_article.asp?sno=662&title%20=%20Aerial+Eye+to+guard+against+Terrorism&id=5086&article_type=5&b_type=new#
http://www.electronicsforu.com/electronicsforu/circuitarchives/view_article.asp?sno=662&title%20=%20Aerial+Eye+to+guard+against+Terrorism&id=5086&article_type=5&b_type=new#
http://www.electronicsforu.com/electronicsforu/circuitarchives/view_article.asp?sno=662&title%20=%20Aerial+Eye+to+guard+against+Terrorism&id=5086&article_type=5&b_type=new#
http://www.electronicsforu.com/electronicsforu/circuitarchives/view_article.asp?sno=662&title%20=%20Aerial+Eye+to+guard+against+Terrorism&id=5086&article_type=5&b_type=new#
http://www.electronicsforu.com/electronicsforu/circuitarchives/view_article.asp?sno=662&title%20=%20Aerial+Eye+to+guard+against+Terrorism&id=5086&article_type=5&b_type=new#
http://adclick.g.doubleclick.net/aclk?sa=L&ai=BjhcpidXHUaiGFIaNiAexwYCYCYjiu7cDAAAAEAEgxobOAzgAWIjFkK8wYOXS5oO8DrIBF3d3dy5lbGVjdHJvbmljc2ZvcnUuY29tugEJNDY4eDYwX2FzyAEJ2gGrAWh0dHA6Ly93d3cuZWxlY3Ryb25pY3Nmb3J1LmNvbS9lbGVjdHJvbmljc2ZvcnUvY2lyY3VpdGFyY2hpdmVzL3ZpZXdfYXJ0aWNsZS5hc3A_c25vPTY2MiZ0aXRsZSUyMD0lMjBBZXJpYWwrRXllK3RvK2d1YXJkK2FnYWluc3QrVGVycm9yaXNtJmlkPTUwODYmYXJ0aWNsZV90eXBlPTUmYl90eXBlPW5ld6kCFkMdXrkdUj7AAgLgAgDqAgdiYW5kZWZ5-AL00R6AAwGQA5oImAOaCKgDAeAEAaAGFg&num=0&sig=AOD64_1R_GbFfY__sH0i_1r-5oXGsThlfQ&client=ca-pub-8234370613268639&adurl=http://www.electronicsforu.com
http://www.electronicsforu.com/
http://adclick.g.doubleclick.net/aclk?sa=L&ai=BjhcpidXHUaiGFIaNiAexwYCYCYjiu7cDAAAAEAEgxobOAzgAWIjFkK8wYOXS5oO8DrIBF3d3dy5lbGVjdHJvbmljc2ZvcnUuY29tugEJNDY4eDYwX2FzyAEJ2gGrAWh0dHA6Ly93d3cuZWxlY3Ryb25pY3Nmb3J1LmNvbS9lbGVjdHJvbmljc2ZvcnUvY2lyY3VpdGFyY2hpdmVzL3ZpZXdfYXJ0aWNsZS5hc3A_c25vPTY2MiZ0aXRsZSUyMD0lMjBBZXJpYWwrRXllK3RvK2d1YXJkK2FnYWluc3QrVGVycm9yaXNtJmlkPTUwODYmYXJ0aWNsZV90eXBlPTUmYl90eXBlPW5ld6kCFkMdXrkdUj7AAgLgAgDqAgdiYW5kZWZ5-AL00R6AAwGQA5oImAOaCKgDAeAEAaAGFg&num=0&sig=AOD64_1R_GbFfY__sH0i_1r-5oXGsThlfQ&client=ca-pub-8234370613268639&adurl=http://www.electronicsb2b.com
http://www.electronicsb2b.com/
http://adclick.g.doubleclick.net/aclk?sa=L&ai=BjhcpidXHUaiGFIaNiAexwYCYCYjiu7cDAAAAEAEgxobOAzgAWIjFkK8wYOXS5oO8DrIBF3d3dy5lbGVjdHJvbmljc2ZvcnUuY29tugEJNDY4eDYwX2FzyAEJ2gGrAWh0dHA6Ly93d3cuZWxlY3Ryb25pY3Nmb3J1LmNvbS9lbGVjdHJvbmljc2ZvcnUvY2lyY3VpdGFyY2hpdmVzL3ZpZXdfYXJ0aWNsZS5hc3A_c25vPTY2MiZ0aXRsZSUyMD0lMjBBZXJpYWwrRXllK3RvK2d1YXJkK2FnYWluc3QrVGVycm9yaXNtJmlkPTUwODYmYXJ0aWNsZV90eXBlPTUmYl90eXBlPW5ld6kCFkMdXrkdUj7AAgLgAgDqAgdiYW5kZWZ5-AL00R6AAwGQA5oImAOaCKgDAeAEAaAGFg&num=0&sig=AOD64_1R_GbFfY__sH0i_1r-5oXGsThlfQ&client=ca-pub-8234370613268639&adurl=http://www.efytimes.com/e1/category.asp?mag=13
http://www.efytimes.com/e1/category.asp?mag=13
http://www.eleb2b.com/
http://www.eleb2b.com/
http://jobs.electronicsforu.com/
http://adclick.g.doubleclick.net/aclk?sa=L&ai=BjhcpidXHUaiGFIaNiAexwYCYCYjiu7cDAAAAEAEgxobOAzgAWIjFkK8wYOXS5oO8DrIBF3d3dy5lbGVjdHJvbmljc2ZvcnUuY29tugEJNDY4eDYwX2FzyAEJ2gGrAWh0dHA6Ly93d3cuZWxlY3Ryb25pY3Nmb3J1LmNvbS9lbGVjdHJvbmljc2ZvcnUvY2lyY3VpdGFyY2hpdmVzL3ZpZXdfYXJ0aWNsZS5hc3A_c25vPTY2MiZ0aXRsZSUyMD0lMjBBZXJpYWwrRXllK3RvK2d1YXJkK2FnYWluc3QrVGVycm9yaXNtJmlkPTUwODYmYXJ0aWNsZV90eXBlPTUmYl90eXBlPW5ld6kCFkMdXrkdUj7AAgLgAgDqAgdiYW5kZWZ5-AL00R6AAwGQA5oImAOaCKgDAeAEAaAGFg&num=0&sig=AOD64_1R_GbFfY__sH0i_1r-5oXGsThlfQ&client=ca-pub-8234370613268639&adurl=http://ezine.efyindia.com
http://ezine.efyindia.com/
http://ad.doubleclick.net/click;h=v8/3e0b/c/234/%2a/q;272876225;0-0;0;98821093;1942-160/200;54555065/54440370/1;;~sscs=%3fhttp://adclick.g.doubleclick.net/aclk?sa=L&ai=BrBYQitXHUfPBOoHJigfq2oHwC6iLvLcDAAAAEAEgxobOAzgAWKC6x5FXYOXS5oO8DrIBF3d3dy5lbGVjdHJvbmljc2ZvcnUuY29tugEJZ2ZwX2ltYWdlyAEJ2gGrAWh0dHA6Ly93d3cuZWxlY3Ryb25pY3Nmb3J1LmNvbS9lbGVjdHJvbmljc2ZvcnUvY2lyY3VpdGFyY2hpdmVzL3ZpZXdfYXJ0aWNsZS5hc3A_c25vPTY2MiZ0aXRsZSUyMD0lMjBBZXJpYWwrRXllK3RvK2d1YXJkK2FnYWluc3QrVGVycm9yaXNtJmlkPTUwODYmYXJ0aWNsZV90eXBlPTUmYl90eXBlPW5ld-ABBqkCFkMdXrkdUj7AAgLgAgDqAg1lbGVocHBsYXRpbnVt-AL00R6AAwGQA5oImAOaCKgDAeAEAaAGFg&num=0&sig=AOD64_1OnAjY8HLGq3u-clQkVuy-sMvnSQ&client=ca-pub-8234370613268639&adurl=http%3a%2f%2fwww.digikey.com/product-highlights/us/en/linear-technology-ltc3300-battery-balancer/3614
http://electronicsforu.com/newelectronics/user/user_login.asp
http://electronicsforu.com/newelectronics/user/newuser.asp
http://electronicsforu.com/newelectronics/advtg.asp
http://electronicsforu.com/newelectronics/Help/profile.asp
http://electronicsforu.com/newelectronics/Contact/
http://electronicsforu.com/
http://electronicsforu.com/electronicsforu/subscription/subsc2scheme.asp
http://electronicsforu.com/
http://electronicsforu.com/
http://googleads.g.doubleclick.net/aclk?sa=L&ai=CKOP9itXHUduuAuzJigfo_oDwBsjDvLcDAAAQASDGhs4DUKTLk4IBYOXS5oO8DsgBAqkCFkMdXrkdUj7gAgCoAwHIA50EqgSIAk_Q-AifL3MI6egiV9fhz-hwB3I89I6eEBXfPPMrn8H4yT-_nTP6IBUirB_VYYZWZoBOYrp3TUoFq0u3hXc7RxeNAqiAVFi8T6Si2PRkteuFlt0WhKhT_HP5v9MD8uuwIeij56uq7SBEugzDiK8MvjUwYR69IZX2OR_mPK7SwPEQV8nSuVB8nRgvVe91NWDM2lmyoea2uvZ6Wvz7NWhWH0MCjYDtUGxwElQsKN4ELOFCp2VKTqSKaXNHMbVB_GvOCu9ikTrRA7rW9kCjCcjTVfT353RumnZm1b_a4DyOUMjsFOjZaU7E8xkqAqPVXT1PkP0B-PlG8Nj6KFHOTYLrOSsa7KWy1L3uJeAEAaAGFA&num=0&sig=AOD64_0Bu-uaM3_LHI9_VYA44efQKVh7xg&client=ca-pub-8234370613268639&adurl=http://in.mouser.com/new/microchip/microchip-mcp19111/%3Futm_source%3DElectronicsforu%26utm_medium%3DOnline%26utm_campaign%3DMICROCHIP-newmicrochipmicrochip-mcp19111%26utm_content%3D468x60
http://googleads.g.doubleclick.net/aclk?sa=L&ai=CytAwitXHUaKZEYvFigfJ7YG4B6D1vLcDAAAQASDGhs4DUIjkmJT6_____wFg5dLmg7wOyAEDqQIWQx1euR1SPuACAKgDAcgDnQSqBJICT9BLR0dv9s2aUqNuD6L79zj5vjPGEkpsTS-aLo-EsG7v4WxvTYbDKzWdHlAkz63eb7AdmJa3vab8tc-FRRTZ9Zy0HYcWZt9Y9-_loS6wIEpooYWpyDuAndZ9rLkOUXVcOZsx9ja_q4xNm8K2UCHkqUz9x7MEqdfx8lEbNVYnbtxETldaWBkGh38u1bNmsjBUM7bqGQX2VYIelLQy92TL_V0liN-fxPLsi0h7kkrz0yliv2zao1DbeuEC-tLNZKs1DEzd9WaOv7LIAf6FWJzyJirvOJlxhMN7r23z19cp4LqwSJvNUjXbITsVPbLZHO1S8ZWsL3bj4WMcMm6wa-I4Ka_6PW9NLtvdcqci20hp9lSd3eAEAaAGFA&num=0&sig=AOD64_2guDSW1kaU8PXhLOy5i4Qh10IIEA&client=ca-pub-8234370613268639&adurl=http://www.irf.com/whats-new/nr111025.html
http://googleads.g.doubleclick.net/aclk?sa=L&ai=CEAMcitXHUY_-HcTJigeDj4GwCqD0rtcDAAAQASDGhs4DUJOs5-ADYOXS5oO8DsgBA6kCFkMdXrkdUj7gAgCoAwHIA50EqgSMAk_Qvai0TzETdLjbtMHAS87JDzeiIulVMFh0pnARMv-qN_iLZQ9bVc-X4nddL2Od1WpYM0EndEb7Pjmj1aaJLvIRvVMA_QhUOn56H2r41KGGyX3nszOjMat-QHW5bdeOxWISb6-JslokLFITGGscu7UnUt8jbvaoQFEtwhMPzW1rgmRujLqvyrXL5dXLtwdUdxmuYL-mDdLzgGiknle06FiVwmcittezM6_91v-kfHSQmg_MS1xDdbjLe__rSPv8SqSidC22lyVPqJMONz8FtRNN9md-T32Ycl6B12vE0bmHuowCU5h_O8gMtRaiPSWmgtz2JuJfJRcITHiEBcLp_aWhPjrA2KxwR7op7lPgBAGgBhQ&num=0&sig=AOD64_2h9ZJemIQa0cZUxrOJu_zawyVViA&client=ca-pub-8234370613268639&adurl=http://ti.ictraining.in/%3Futm_source%3Defy%26utm_medium%3Dbanners%26utm_campaign%3Defyb
http://googleads.g.doubleclick.net/aclk?sa=L&ai=Czzfqi9XHUd6hIYnDigfxsoCgBNiUvLcDAAAQASDGhs4DUITY6ur6_____wFg5dLmg7wOyAEDqQIWQx1euR1SPuACAKgDAcgDnQSqBJYCT9BTL0v_7-v4M5R36NJ9ydE3bhgdge17MTWBV3oX9rgkqf8ntyVWMHedOxNEYnR_2mgSydsOIcsciG0djK7gkIwzSAG8F_jAH9H9gW6Ew6SHX9ATHZsnxnSVvym2CHBTkNYmHBsYUz1F9SUYj43td_3WUKCEKtvAEWZnY0KXnfQRiS66_G_RA_SoFrY5DoNShbk5RzdKjB60NZvBEA30JrQ6t8uz0y0cQktSj7mRdT07a6lBxVa0haHyIy9K9XtO4NDpOWd45c3VpBqyE4Vj-CkqOAdV5e_0FQgVetJuZHOXJcsYYVrRXCb3tbAEcF7JN6UuRlzJ7UpQHdwpgiAP4V7gUfdjgMe5vtdgce2RyFI8YdDNh2LgBAGgBhQ&num=0&sig=AOD64_0y5RLxlYeh5OcRODW05Qyw9XdErA&client=ca-pub-8234370613268639&adurl=http://www.microchip.com/graphics


6/24/13 Aerial Eye to Guard Against Terrorism

www.electronicsforu.com/electronicsforu/circuitarchives/view_article.asp?sno=662&title = Aerial+Eye+to+guard+against+Terrorism&id=5086&article_type… 2/4

completely autonomous system controlled by a ground-control software application with an
intuitive graphical user interface.

“Netra is a completely autonomous system for surveillance and reconnaissance requiring no
prior flying experience for an operator. The operator just needs to point and click on the
satellite map displayed in the software application for navigation. It keeps sending live video
to the ground control station, helping the users (defence personnel, etc) plan their moves
based on the aerial video data received,” says Ankit Mehta, managing director, ideaForge. It
can help in monitoring counter-terrorist operations, insurgency in forested areas, hostage
situations and border infiltration besides conducting local law enforcement operations, search-
and-rescue operations, disaster management, etc. 

Eye in the Sky!
With many UAVs developed and tested in the past to address our defence needs, what makes
Netra a cut above the rest? Netra outsmarts other UAVs in the market with features like
vertical take-off and landing, which result in greater operability, BlueFire Autopilot, which is
the smallest and lightest autopilot, and fail-safe modes, wherein the UAV automatically returns
to the base in case of low battery or communication loss. 

High operability. Netra has set new yardsticks in terms of operability. It can vertically take off
and land, allowing it to be operated from confined areas and even rooftops. 

Mastermind behind the watchful eye!

It took two-three years of extensive research and development by a team of five experts at
ideaForge to develop Netra. “We began with the development of autopilot, which ended up
being the world’s smallest and lightest autopilot. There have been challenges at each and
every stage throughout the development, right from its first flight till date. And every failure
has been an essential part of strengthening our base,” recollects Mehta.

“The on-board GPS keeps updating the current position of the vehicle. It stores the take-off
GPS position that can act as the landing spot too and be changed in flight, if required. Once it is
commanded to land, it decides its path and reaches the landing spot. Then it lands vertically
down,” says Mehta.

Netra is well-equipped to withstand harsh conditions like wind and poor visibility. “We have
studied wind effects on the vehicle and done a lot of aerodynamic design changes for improved
wind resistance,” says Mehta. Further, it can be operated at night and soon even indoors. 

“The thermal camera option allows Netra to operate at night, in fog or any other kind of poor
visibility condition. Since the vehicle is completely autonomous, the user need not worry about
the navigation issues in such conditions,” says Mehta. 

Smart auto pilot. The level of autonomy in Netra is higher than in any other UAV as it allows
hands-free operation after the operator commands the vehicle to go to a specified destination.
“The software displays maps (satellite imagery from Google maps) around the current location
of the vehicle along with trajectory of the moving vehicle. For navigation, the user just needs
to mark a way-point on the map. Double-clicking the point will command the vehicle to start
moving towards that point,” says Mehta. 

The BlueFire Autopilot, which is the brain of Netra, takes on thereafter. The autopilot controller
takes over the tasks of take-off and navigation as per the flight plan, at every instance
providing the corrections and auto stabilising the platform due to inherent motion and wind
gusts. This flight plan can be dynamically changed during flight, providing high levels of
autonomy to the operator. 
“The intelligent autopilot communicates with the ground station, gathers data from all the
sensors, stabilises the vehicle and navigates it. It has been developed in-house by ideaForge
and is world’s smallest and lightest autopilot available promising to relieve the operator from
skilful manoeuvring,” says Mehta. Further, built-in intelligence of the controller allows failsafe
operation in case of communication failure with base station or low battery.

Foolproof safety plan. Netra can fly for half an hour on a single battery charge, thanks to use
of high-quality Li-Po batteries having the highest energy density (energy/weight ratio). Even if
the battery gives way, Netra has several levels of fail-safe modes like low-battery fail-safe
and communication-loss fail-safe. In the case of low battery, the UAV automatically comes
back and lands by itself. During a communication failure between the vehicle and ground
control station, Netra starts coming back and when it regains communication, it hovers and
waits for the next command. 

“To ensure safe operation, the vehicle keeps track of the battery voltage and signal strength.
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kranveer choudhay   359 days ago 

sir ... good evening mane netra project bnaya hain but kuch problam hain ... iski remote range 40 meter
hain n jab ye remot range se bhar jata hain to fall down ........... plese give some ideas ............... 

Reply   1 Reply

chethan Murthy   269 days ago 

I think you have used a short range transmitter. If you need a long range you should go to higher
range transmitters say 433MHz radio transmitter module. It has a range of 150 to 200 meters. As
transmitting the radio frequency above 500 meters is illegal and banned in our country. You can go to
the GSM control using mobile phones if you need even bigger range. 

Reply   1 Reply

parveen kumar   238 days ago 

hey chetan can you please help me on this project .i am also want to make it in my next sem. 
Reply  

renu   354 days ago 

wht is netra? explain in short 
Reply   2 Replies

chethan Murthy   269 days ago 

Nethra means eyes. Its the Project name. The project is designed to see things on the ground from
the sky. 

Reply  

Anik kumar   99 days ago 

Nethra means eyes then how can can see without eyes. Then also it is two eye sensors 
Reply  

prasad   303 days ago 

is it takes much more time to get charged?? i hav seen it last year in iit pawai some sweadish guyz made

“To ensure safe operation, the vehicle keeps track of the battery voltage and signal strength.
Whenever these two reach a critical value, it triggers the fail-safe mode and the vehicle starts
coming back,” says Mehta.

Every element of data security has been taken care of. “Users have the option to switch over
to a licenced frequency band which is not easily accessible by a third person. This will be a
hindrance against any meddling. Soon we will give the option of digital transmission that would
be encrypted, making it impossible to tap,” says Mehta. 

Very portable. Netra is extremely small, lightweight and portable, requiring only two men to
carry the system along with the control station to field locations. It weighs only 1.5 kg and is
90×90 cm2 in size. 

“Weight is of prime importance in case of flying vehicles. We did many optimisations in every
component we used. Further, the body is made of carbon fibre, which is a very light and
strong material,” says Mehta.

Peek into the future
Looking ahead, ideaForge is determined to make continuous improvements in Netra. “In the
immediate future, better communication and improved image intelligence are the areas that
we wish to focus on. We are also working on reaching out to potential customers. We are
targeting armed forces, paramilitary forces, special task forces, ATS, security agencies, fire
fighters, disaster management groups, etc and have already started holding demonstrations
for them,” says Mehta, on an optimistic note.  

The author is a business correspondent at EFY Bengaluru 
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Solar franchisees mint profits in the absence of state guidelines

E-Waste systems creates new business unit to enter India

UT administration wants 50 per cent subsidy to go solar

DeitY may revise deadline for IT product makers to get BIS tag

New telecom gear testing norms to come up soon

is it takes much more time to get charged?? i hav seen it last year in iit pawai some sweadish guyz made
it... told me that it takes 4 hours to charge and flies only for 10 min... 

Reply  

vinay   292 days ago 

any 1 can tell me how can i made this? 
Reply  

Manju HM   270 days ago 

What is the cost of netra ? 
Reply  

Jaya Krishna   127 days ago 

sir how to develop this project 
Reply  

lahiru   51 days ago 

Dear sir how we can buy this in shop or any place? 
Reply  

christian dipen   46 days ago 

i am going to make this project.... lets see it works or not??? 
Reply  
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