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By 

The growth of science and technology has been 

phenomenal in the recent past, improving the quality of 

life of the human being.  

Emergence of new technologies has opened up myriad of 

applications and now it is left to the ingenuity and 

imagination of the human mind to explore and exploit 

them further.  

With the established base of multiple technologies all over 

the world, scientific minds have to come together for new 

innovations.   

PURSUIT OF SCIENCE FOR HUMANITY 
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Benjamin 
Franklin 

Principles of 
Electricity 

Thomas 
Alva Edison 

Electric 
Light Bulb James 

Watt 

Steam 
Engine Alexander 

Graham Bell 

Telephone 

Isaac 
Newton Law of Gravity 

Johannes 
Kepler 

Alfred 
Nobel 

Dynamite 

Marie 
Curie 

Radium 

Albert 
Einstein 

Theory of 
Relativity 

E=mc2 

Guglielmo 
Marconi  

Radio 

John Logie 
Baird 

Television 

John Von 
Neumann 

Computers 

Tim Bernes 
Lee World Wide 

Web 

Sir C. V. Raman 

Scattering         
of Light 

S. Chandrasekhar 

Black hole 

SN Bose  

Contributions to 
analytical number 

theory, elliptic 
functions, 
continued 

fractions, and 
infinite series 

Orville Wright Wilbur Wright 

Aeroplane 

Law of Planetary 
Motions 

Srinivasa 
Ramanujam 

Bose-Einstein 
Condensation 

GREAT INVENTIONS WHICH INFLUENCED HUMAN LIFE 

A GLIMPSE OF GREAT SCIENTISTS OF ANCIENT INDIA 

First to proclaim that the earth is 
round & rotates on its axis 

Calculation of π (Pi) to 3.1416 and 

sine table in trigonometry. 

First to discover gravity,        
500 years before                        
Sir Isaac Newton. 

ACHARYA KANAD (600 BC)  
FOUNDER OF ATOMIC THEORY 

Said "Every object of creation is 
made of atoms which in turn connect 
with each other to form molecules”. 

ACHARYA SUSHRUT (600 BC) 
FATHER OF PLASTIC SURGERY 

Performed Rhinoplasty (restoration 
of a damaged nose); prescribed 
treatment for 12 types of fractures 
& 6 types of dislocations. 

ACHARYA BHARADWAJ (800 BC) 
PIONEER OF AVIATION  TECH.  

ACHARYA KAPIL (3000 BC) 
FATHER OF COSMOLOGY 

Given concept of 
transformation of             

energy 

Source: Indian Institute of Scientific Heritage, Trivandrum, www.iish.com 

ARYABHATT (476 AD) 
ASTRONOMER & MATHEMATICIAN 

BHASKARACHARYA II          
(1114-1183 AD)                  

GENIUS IN ALGEBRA 

Designed and described 
about the techniques in 

aviation technology 

http://en.wikipedia.org/wiki/File:Guglielmo_Marconi.jpg
http://www.google.co.in/imgres?imgurl=http://novamedia.pbworks.com/f/1213951418/tim_berners-lee.gif&imgrefurl=http://powerofone.pbworks.com/HalArc&usg=__xKcUE2nN7bGQAsBa6JCOMwKVvw8=&h=633&w=378&sz=143&hl=en&start=2&um=1&itbs=1&tbnid=7F-qcKdeY-6DnM:&tbnh=137&tbnw=82&prev=/images?q=tim+berners-lee&um=1&hl=en&tbs=isch:1
http://en.wikipedia.org/wiki/File:ChandraNobel.png
http://en.wikipedia.org/wiki/File:BH_LMC.png
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INDIA’S PROSPERITY DYNAMICS 

PERIOD OF SUCCESSIVE 
INVASIONS 

INDEPENDENT INDIA 

~ 5000 yrs 2020 1947 

AGRICULTURE AGE  

KNOWLEDGE AGE 

Developed 

Status 

INFO. 
AGE 

Rich Availability of: 

•  Natural Resources 

•  Biodiversity 

•  580 mn Youth 

   

Astronomy, Algebra,   

Atomic theory, Aviation, 

cosmology, medical etc 

GREAT SCIENTIFIC 

THOUGHTS & KNOWLEDGE 

Babur 

British 

Maurya Dynasty 
Ashoka The Great 

Nalanda 
University 

P
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INDUS 

CIVILIZATION 

Alexander 

•  KNOWLEDGE 

•  TECHNOLOGY 

INDUSTRIAL AGE 

- REVOLUTION IN 

WEST 

2000 

Vision 
2020 

RISING 

POPULATION 

Thrust for 
Industry Growth 

(Services) 

Economy 
Revival 
(1991) 

• Sc. Thoughts  
• Knowledge 
• Civilization 
• Society 
• Agriculture 
• Happiness 

The wonder that was India 

“India’s glorious past is embedded with a                            

Rich Scientific and Technological Heritage from the Vedic age 

and is an inspiration to create a scientifically advanced                       

and spiritually enlightened human society in which                          

peace, prosperity and happiness together                                 

create a heaven on earth” 

AL Basham  

Reader in the History of India in the University of London 

Published in 1954 

http://en.wikipedia.org/wiki/Image:Mohenjodaro_Sindh.jpeg
http://www.shunya.net/Pictures/NorthIndia/Nalanda/Nalanda13.jpg
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HURDLES IN THE PATH OF DEVELOPMENT 

LACK OF CONDUCIVE 

ENVIRONMENT FOR 

HIGHER LEARNING,                                        

HIGH TECH RESEARCH                               

& INDIGENOUS 

PRODUCTION 

DRAIN OF VALUABLE 

RESOURCES TO 

IMPORT SYSTEMS AND 

TECHNOLOGIES TO 

MEET IMMEDIATE 

REQUIREMENTS 

DEVELOPING COUNTRIES                                                                              

(INDIA) 

OUR TALENT PUT TO  

USE TO DEVELOP 

TECHNOLOGY & 

SYSTEMS 

LOW 

TECHNOLOGY 

SYSTEMS 

EXPORTED 
HIGH TECH. SYSTEMS 

UNDER CONTROL 

GLOBALIZATION,        

WTO, IPR & PATENTS  

DEVELOPED COUNTRIES 

BRAIN  

DRAIN 

RESOURCE 

DRAIN 
CONTROL REGIMES,                        

TECHNOLOGY DENIALS & SANCTIONS 

MNC based 

R&D Labs 

NEED OF THE HOUR 

WEALTH                 

THROUGH 

EXPORTS 

ACADEMY 

MILITARY  

MIGHT 
ECONOMIC  

PROSPERITY 

SCIENTIFIC & 

TECHNOLOGICAL  

EXCELLENCE 

REVERSE               

BRAIN DRAIN 

INDUSTRY 

NATION’S                

COMPETITIVE                      

EDGE 

R&D 

VISION FOR 

THE NATION 

SELF-RELIANCE IN TECHNOLOGY IS THE KEY 

SYNERGY 
•   HIGH TECH RESEARCH 

•   WORLD CLASS LABS 

•   QUALITY CONTENT &     

    FACULTY 

GLOBALLY 
COMPETITIVE 

PRODUCTS 

STRONG INDIGENOUS 

TECHNOLOGY BASE 

INDIA                                          

– A GLOBAL LEADER 
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SCIENCE & 

TECHNOLOGY               

IN INDIA 

AGNI 

PARAM 500 GFLOP 

NEW SPACE                      

MISSIONS 

SLV-3 

ARYABHATA 

PRITHVI 

IRS 

ASLV 

ALH 

PSLV 
INSAT 

HYPERPLANE 

RAX 

MBT 

PETA FLOPS 

BRAHMOS 

LCA (TEJAS) 

GSLV 

SECOND GREEN 

REVOLUTION 

POWER GEN. 
Present:         

5500 MW  

Target:              

40000 MW 

Present: 260 MT 

Target: 400 MT 

100 GFLOP 

943.5 Mn  Connections      

(Fixed & Wireless) 

0.1 G FLOP SUPER 

COMPUTER 
500 MW FAST 

BREEDER REACTOR 

2010 2020 2000 1990 1980 1970 

SUPER COMPUTERS 

Pharma Hub  
(Mkt. Size $16 bn) 

S/W STRENGTH & 

SUPER COMPUTERS 

GREEN 

REVOLUTION 
WHITE 

REVOLUTION 
MAPS WIND ENERGY SOLAR POWER 

IT & ITES 
 Rev. $108 Bn  

Hypersonic 

Cruise Missile 

Defence: $35 Bn 

Arihant 

EVOLUTION OF           
NUCLEAR INDIA 

PRESSURISED 

HEAVY WATER 

REACTOR 

POWER 

GENERATION  

PRESENT  5500 MW 

BY 2020   40000 MW 

•  NUCLEAR AGRICULTURE, 
 FOOD IRRADIATION 

•  WATER MANAGEMENT 

•  NUCLEAR MEDICINE 

•  SPIN-OFF TECHNOLOGIES 
 (SUPER COMPUTER, 
 ROBOTIC SYSTEMS etc.) 

FUEL REPROCESSING 

PLANT 

FAST BREEDER           

TEST REACTOR 

Present 2020 

POKHRAN II, PEACEFUL 

NUCLEAR EXPLOSION 

Accelerator  Driven 

System (ADS) 

AHWR 

1/3rd of World Reserves                   

of  Thorium in India 

KOODANKULAM 

NUCLEAR POLICY 

•  NO FIRST USE 

•   NO USE AGAINST   

 NON-NUCLEAR COUNTRIES 

•  MINIMUM CREDIBLE 

 DETERRENT  

NUCLEAR     

WEAPON STATE 

URANIUM SUPPLY  

FROM NSG 
H.J. Bhabha 

http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=UAVA7-Uolh9i3M&tbnid=UzMkYwUwnpPt8M:&ved=0CAUQjRw&url=http://www.moneycontrol.com/smementor/news/starting-up/india-to-be-among-top-10-pharma-markets-globally-by-2020-777750.html&ei=VURiUo2YGoG4rgea4IDQCg&psig=AFQjCNHLFKsa0yJe0i9pPmE15AsAm1HnhQ&ust=1382258052165850
http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=wHrE784dCe7CZM&tbnid=CnIhERCvoOaaKM:&ved=0CAUQjRw&url=http://www.thehindu.com/news/national/29th-testflight-of-brahmos-a-success/article3253665.ece&ei=Qov1Uv6BCobnrAeH4IDYAg&bvm=bv.60983673,d.bmk&psig=AFQjCNECsBdu3TmQsuihgKwblBiniSQF8A&ust=1391909998663882
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ALTERNATE SOURCE OF ENERGY                                       
(THORIUM) 

6 kg of thorium metal in a 

liquid-fluoride reactor has 

the energy equivalent 

(66,000 MW*hr) of: 

= 
230 train cars (25,000 MT) 

of bituminous coal or,          

600 train cars (66,000 MT) 

of brown coal, 

or, 440 million cubic feet 

of natural gas (15% of a 

125,000 cubic meter 

LNG tanker), 

or, 300 kg of enriched 

(3%) uranium in a 

pressurized water 

reactor. 

Source: Dr. Joe Bonometti, www.energyfromthorium.com 

Thorium represents at least three times larger energy resource than uranium. Its exploitation requires 
a proper sequencing of reactor-fuel cycle technologies in the overall programme. 

• Effective burner of Pu, produces 233U 

• Lower generation of minor actinides 

• Thoria – better retention of fission gases,                 

high thermal conductivity, higher melting point 

IMPORTANT ATTRIBUTES OF THORIUM 
Availability of Thorium Ore in Tamil Nadu 

2.46 Million Tonnes 

TITANIUM SPONGE PROCESSING TECHNOLOGY 

PROPERTIES 
 

• High Strength to Wt. Ratio 

• Superior Corrosion 

Resistance 

• Exceptional Erosion 

Resistance 

• Low Thermal Co-efficient 

of Expansion 

• Superior Biocompatibility 

Reproducible at 1.0 kg 

Currently scaling up to 5.0kg 

ELECTROCHEMICAL PROCESS 

Metal Production Plant (Inside View) 

Plasma arc source 

Ingot 
molten 
pool 

Ingot being 
pulled down 

Melting 
Hearth 

500T Titanium Sponge Production Plant 

(DMRL Tech.) 

TN Mineral Availability: Ilemenite – 61.48 MT; Rutile 5.31 MT.  

Plasma Arc Melting 
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•   IRON CASE  

•   2 KG GUN POWDER 

•   LENGTH   :  250 MM 

•   DIAMETER : 60 MM 

•   GUIDER   :  SWORD BLADE (1 M  LONG) 

•   RANGE    :  1.0  KM 

Indian rocket barrage defeats 
British cavalry attack in 1792 

Royal Artillery Museum, Woolwich 
(Original Rockets used in War) 

WORLD’S FIRST WAR ROCKET  
TIPU’S WAR AGAINST BRITISH (SRIRANGAPATNA 1792) 

BIRTH OF ROCKET SCIENCE 

REMOTE SENSING 

INSAT SATELLITES 

Mars Mission 

INDIA’S SPACE PROFILE 

Sounding Rockets 

SLV-3   
First Sat. 
Launch 
Vehicle 

GSLV ASLV PSLV 

Moon Mission (Chandrayaan-I) 

INSAT-2E INSAT-2C,D INSAT-2A,B INSAT-1 

IRS-1A/1B RS-D1 IRS-P2 IRS-P3 IRS-1C/1D IRS-P4 IRS-P6 MEGHA 
TROPIQUES 

IRS-P5 CARTOSAT-2A CARTOSAT-2B OCEANSAT RISAT-1 

IMS-2A 

GSAT-3 GSAT-4 GSAT-7 GSAT-2 DTH INSAT-4B INSAT-3E INSAT-3D INSAT-3C INSAT-3B INSAT-3A 

•  Self-Reliance in launch vehicles & satellites 

•  Space Tech. applns. for national development 

•  Satellite Recovery capability for re-entry mission 

•  Cost effective launch vehicle service 

•  Capability to launch multiple satellites  

•  Global competitive space power 

Prof. Dhawan 

Dr. Sarabhai 

Space is the  potential 

resource for the 

development of India 

Bhaskara 



8 

REVOLUTION IN SATELLITE COMMUNICATION 

BROADCAST 

 Television Broadcasting 

 Direct To Home (DTH) 

 TV & Radio Networking 

 Tele-health 

 Tele-education 

 Emergency 

Communication 

DEVELOPMENTAL 

Tele-medicine  (389 Hospitals  
– 311 remote;   

60 superspeciality &  
18 mobile clinics) 

Tele-education                                              
[ 74 Networks, 

56164 classrooms] 

OTHERS 

 Mobile Satellite Service 

 Search and Rescue 

 Satellite Navigation 

METEOROLOGICAL 

 Meteorological Imaging 

 Data Collection Platform 

 Disaster Warning 

 Speech Circuits On  

Trunk Routes 

 VSAT Connectivity 

COMMUNICATION 

VRCs (473 nos.) 

Orbital Period ~3.2 days 

372 x 80,000 km 

Martian Orbit Insertion    

(Planned:24 Sep 2014) 
Launch    :  05 Nov 2013 

MARS Arrival : 2014 

Travel     :  299 days 

MARS ORBITER MISSION 

MISSION PROFILE 

DEPLOYED VIEW                         

OF THE SPACECRAFT  

Average distance 

between Earth and Mars : 

225 million km 

PAYLOAD (15 kg) PRIMARY OBJECTIVE 

Lyman Alpha Photometer (LAP) Escape processes of Mars upper atmosphere 

through Deuterium/Hydrogen 

Methane Sensor for MARS (MSM) Detect presence of Methane 

Martian Exospheric Composition  

Explorer (MENCA) 

Study the neutral composition of the Martian 

upper atmosphere 

MARS Colour Camera (MCC) Optical imaging 

TIR imaging spectrometer (TIS) Map surface composition and mineralogy 
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(JULY 1983) 

INTEGRATED GUIDED MISSILE 
DEVELOPMENT PROGRAMME 

• 20-30 YRS. OF TECHNOLOGY GAP 

• CONSTRAINTS ON FLOW OF TECH. 

 (MTCR) 

•  RAPID TECH. OBSOLESCENCE 

•  CHANGE OF USER REQMNTS DUE TO  

 - NEWER SYSTEMS AVAILABLE IN   

  THE MARKET  

 -  WAR STRATEGY 

•  LACK OF INDL. INFRASTRUCTURE 

REQUIREMENT TECH. OBJECTIVES 

PRITHVI  

(SRBM) 

TRISHUL                      

QUICK REACTION,                          

AIR DEFENCE MISSILE 

AGNI 

(IRBM) 

NAG                             

(3RD GEN. ATGM) 

AKASH                            

(AREA DEFENCE SYS.) 

•  CONTEMPORARY   

 PERFORMANCE AT THE 

 TIME OF DEPLOYMENT  

•  MULTI-ROLE &    

 MULTI-USER                 

•  QUALITY & RELIABILITY 

•  COST EFFECTIVENESS 

•  SELF-RELIANCE 

CONSTRAINTS 

•  FUTURISTIC TECH. & 

 NEWER CONCEPTS 

•  DESIGN        

 ADAPTABILITY 

• PROG. MGMT.  

 LEADERSHIP 

• NETWORKING OF 

 INSTITUTIONS FOR 

 CRITICAL TECH DEV. 

•  CUSTOMER DELIGHT 

Dr. APJ Abdul Kalam 

PREFRAG INCENDIARY BCES 

MULTIPLE WARHEADS 

BOMB LET 

4.0 

2.0 

20 

40 

60 

50 100 150 200 250 

ALT 

(km) 

YAW MANOEUVRE 

PITCH MANOEUVRE 

(km) 

LP 

LP TP 

PRITHVI 

FEATURES 

*  MANOEUVERABLE TRAJECTORY 

*  HIGH ACCURACY 

*   MULTIPLE, FIELD INTERCHANGEABLE, 

  WARHEADS WITH HIGH LETHALITY 

P – I P – II 

P-III 

 P-I  P-II 
 P-III               

(DHANUSH) 

RANGE (KM)  150 250 / 350 350 

USER  
ARMY 

AIRFORCE, 

ARMY 
NAVY 

INNOVATIVE CONCEPT OF  

MANOEUVERABLE TRAJECTORY 
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STATE-OF-THE-ART 

TECHNOLOGY 

CAPABILITY 

COARSE 

SENSOR 

IMPROVED                                

SENSOR ACCURACY 

HYBRID 

SIMULATION 

INS + OBC 

ENGINEERING, 

PROTOTYPE FABN. 

& TESTING 

S/w for Drift 
compensation 

FLIGHT 

EVALUATION 

NAVIGATION 

ALGORITHM 

GUIDANCE 

ALGORITHM  

EMBEDDED 

SOFTWARE 

(Navigation & 

Guidance) 

HILS 

INERTIAL GUIDANCE SYSTEM FOR PRITHVI 

INNOVATIVE APPROACH IN ACHIEVING SELF-RELIANCE   

High Accuracy from medium grade sensors 

Force Feedback  

Accelerometer 

•Bias Stability   : 150g 

•Scale Factor Stability  

: 100 PPM 

Dynamically Tuned Gyro 

(DTG) 

•Bias Stability    : 0.3  

•Scale Factor Stability:           

100 PPM 

Coarse Sensor 

Pulses 

Calibration & 

Error modeling 

Sensors Packed in 

Thermal Chamber  

5 AXIS SIMULATOR 

JU 

IMU 

Innovation from 

four Young Minds 

OBC 

SUBSTITUTION 

Agni II 

L (m) 20 

Dia (m) 1 

Launch Wt (T) 

(Incl. Payload) 

16 

Range (km) 2000 

Agni I 

L (m) 15 

Dia (m) 1 

Launch Wt (T)  

(Incl. Payload) 

12 

Range  (km) 700 

Agni IV 
L (m) 20 

Dia (m) 1 

Launch Wt (T)  
(Incl. Payload) 

17 

Range  (km) 3000 

AGNI PROGRAMME 

AGNI III V 

L (m) 16.7 17.5 

Dia (m) 2 2 

Launch Wt (T) 
(Incl. Payload) 

48.3 50 

Range (km) 3500 5000 

Agni III    Agni V 
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RE-ENTRY DESIGN  
SUPER COMPUTER FOR COMPUTATIONAL FLUID DYNAMICS (CFD) 

NEED FOR CFD 

• HYPERSONIC FLOW INVOLVING 

NON-EQUILIBRIUM CHEMISTRY 

NOT AMENABLE TO 

CONVENTIONAL METHODS 

• EXPERIMENTATION REQUIRES 

LARGE  SIZE HYPERSONIC WIND 

TUNNEL  FACILITY                

-  NON  AVAILABILITY 

REQUIREMENT 

•  SUPER COMPUTER 

•  FAST CFD CODES 

TECHNOLOGY 

CAPABILITY FOR                  

SUPER COMPUTER 

& ADV. CFD S/W 

(8 / 32 / 128 NODES) 

CODES  

(EULER, BHEEMA, VEEMA, 

KAREESHMA, Navier Stroke Solution) 

PARALLEL 

PROCESSING 

PC BASED SOLUTION 

CFD CENTRE 

(IISc)                               

+                          

COMPUTING LAB 

(ANURAG) 

PACE+ WITH 1.7 G.FLOP IS             

20 TIMES FASTER THAN CRAY-XMP 

YOUNG MINDS TAKE CHALLENGES 

Conventional Main 

Frame Computers                  

(9 days/iteration) 

(5 min. / 

iteration) 

100,000 Grid Points 

CARBON-CARBON TECHNOLOGY 

INNOVATION THRU’ 

CONSORTIUM 

RE-ENTRY  

TECHNOLOGY 

CAPABILITY 

LITERATURE &               

CORE COMPETENCE IN 

CARBON COMPOSITES             

AT DRDL & NPL                  

PROJECT 

PROGRAMME 

MULTI-
DIRECTIONAL 
WEAVING & 
BRAIDING 

SAMIRA 

ATIRA 

ACCT 

LAXMI  

TEXTILES 

DRDL 

MATRIX 
DENSIFI-
CATION 

PROCESS  

VSSC 

GRAPHITE 

INDIA 

DMSRDE 

NPL 

IISc 

EVALUATION 
& CHARAC-
TERISATION 

FLIGHT 

EVALUATION                  

& PROVING 

NOSE TIP           

LAB MODEL 

AEROTHERMAL 

EVALUATION 

AEROTHERMAL 

ALGORITHM 

IIT(M) 

KINETIC 

HEATING &   

STR. TEST 

FACILITIES 

0.65 gm/cc 

1.8 gm/cc 3D / 4D / 5D                                       

FIBRE PREFORM      

TECHNOLOGY 

C-C MATERIAL            

TEST SAMPLES 



12 

8 MISSILES  

•  FIRE & FORGET CAPABILITY 

•  TOP ATTACK CAPABILITY   

•  CAPABILITY TO DEFEAT 

 COMPOSITE & REACTIVE 

 ARMOUR  

NAG 

(THIRD GENERATION ANTI-TANK GUIDED MISSILE)  

2-STAGE 

PROPULSION  

IIR 

SEEKER 

TANDEM 

WARHEAD 

RANGE : 4 KM    

ALH 

YOUNG MINDS FIND UNCONVENTIONAL METHODS 

  MISSILES DEPLOYED: 

 1092 IN IRAQ WAR &                 

112 IN LIBYA WAR 

  PRECISION WEAPON 

DELIVERY FROM        

 MULTIPLE PLATFORMS 

  MASSIVE DESTRUCTION   

 OF TARGETS   

DEPLOYMENT OF CRUISE MISSILES                    

RESULTED MINIMUM LOSS TO ALLIED FORCES 

(1991 & 2003) 

CRUISE MISSILES    
IN IRAQ WAR 

Persian Gulf 



13 

MULTI TARGET 

MULTI TRAJECTORY 

MULTI PLATFORM 

Submarine  

Silo 

Aircraft 

Naval Warship 
Mobile Autonomous 

Launcher 

Inclined Launch 

Vertical Launch 

High  altitude trajectory 

Low altitude 

trajectory 

290 km 

- SNOW/MOUNTAIN 

- DESERT 

- TROPICAL 

BRAHMOS UNIVERSAL MISSILE SYSTEM 

SPECIFICATION 
Range : 300 Km 
Speed :  3 Mach 

DIVERSE ENVIRONMENT 

Bridges 

Command 
Centre 

Corvette 

Frigate 

Ammunition Dump 

Airbase 

Railway Yard 

Without warhead 
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BRAHMOS LAUNCHES 

Launch from INS Rajput 

UNDERWATER LAUNCH  AGAINST LAND TARGET 

Launch from Pontoon 

BRAHMOS LAND ATTACK CAPABILITY 

LAUNCH FROM  

MOBILE AUTONOMOUS 

LAUNCHER 

PRECISION HIT ON LAND TARGETS 

2 REGIMENTS INDUCTED IN ARMY 
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Air Launched BRAHMOS 

Number of missiles                                         
per Aircraft    - 1 

Range      -  up to 290 Km 

Velocity      -  up to 2.8 Mach 

Altitude 

 -  cruise phase   -  up to 14000 m 

 -  terminal phase  -  5-15 m 

Take off mass   - 2500 Kg 

Length      - 8500 mm 

BASIC SPECIFICATIONS 

DEPLOYMENT OF BRAHMOS ON SU-30 

TOMAHAWK Vs. BRAHMOS 

BRAHMOS – WORLD LEADER IN CRUISE MISSILE FAMILY 

TOMAHAWK BRAHMOS 

Speed 0.8 Mach 2.8 Mach 

Time to hit the target 1 unit 1/3rd (Faster engagement) 

Kinetic Energy 1 unit 9 times. (High Destructive Power) 

Target Dispersion (Moving targets) 1 unit 1/3rd (Probability of hit is high) 

Reaction Time 1 unit 1/3rd  (Pierces the Defence) 

Universality  Nil Same system for sea & land targets 

Salvo 3 sec. (Target 

Specific)  

2.5 - 3 Second interval on multiple targets 

(Land and Sea) 

War Effectiveness Interceptable 

being subsonic 

Undefeatable due to speed, stealth, 

electronic counter counter measures 

1

0.53

0.45
0.42

0.38 0.38

0

0.2

0.4

0.6

0.8

1

BrahMos Tomahawk Harpoon Club Exocet Otomat

EFFECTIVENESS OF DIFFERENT  

TYPES OF ANTI-SHIP MISSILES 

Supersonic Cruise Missiles: Competitors 

Europe “Perseus”  (by 2030) 

USA Project underway.  Thrust for 

Hypersonic 

Russia Anti ship developed (Onix, Moskit) 

China Under development 

S. Korea Under development 

Taiwan Prototype developed (120 Kms) 
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BRAHMOS 

CRUISE MISSILE 
(STRIKE   WEAPON) 

U N D E R W A T E R  

700 TO 5000 KM 

MISSILE POWER 

LONG RANGE 

BALLISTIC MISSILES 

SHORT RANGE 

BALLISTIC MISSILES 

300 TO 700 KM ASTRA 

NAG 

AKASH 

TACTICAL MISSILES 

BALLISTIC MISSILE 
DEFENCE 

AIR DEFENCE CRUISE MISSILE 

(STRIKE WEAPON) 

SUDHARSHAN CHAKRA 
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CARDIAC STENT 

    FRO 

(42000 CHILDREN 

BENEFITTED) 

DENTAL IMPLANTS 

ASPHERIC 
MAGNIFIERS 

DRISHTI 

CYTOSCAN 

ANAMICA 

HIP JOINT 

DEFENCE TECHNOLOGY SPIN-OFFS 

PACE MAKER CRITICAL CARE 

VENTILATOR 

COMPOSITES,                   

SPL STEEL, TITANIUM,                           

SIGNAL PROCESSING,        

IMAGE PROCESSING,   

CARBON-CARBON,      

ACOUSTICS,               

OPTICS, LASER 

3-D IMAGE OF   
LIVER TUMOR Artificial Limb 

Orbital Implant 

SANJEEVANI 

SBMT 

5000 BC 2000 BC 0 1000 1500 1800 1900 1940 1960 1980 1990 2000 2010 2020 

19th Century 20th Century 21st Century  

Stone Age Bronze Age Iron Age Chemical 

Age 
Plastics Age 

Materials Age 
Info & Knowledge Age 

Nanotechnology Age Biotechnology Age Nuclear Age 

Natural Sources & Craftsmanship Synthesis, Engineering, combinatorial, simulation Strategies 

INDUSTRIAL 
REVOLUTION 

INFO-BIO-NANO 

REVOLUTION 

RENAISSANCE 

5000 BC 2000 BC 0 1000 1500 1800 1900 1940 1960 1980 1990 2000 2010 2020 

T
E

C
H

N
O

L
O

G
Y

 E
V

O
L

U
T

IO
N

 

SOCIETY INDUSTRY AGRI INFO KNOWLEDGE 

Improved 

quality of Arts & 

Entertainment 

Improved Material 

Quality of Life 
Increased Knowledge 

Base 

Beyond Knowledge 

Society 

ORIGIN OF 

CIVILISATION 
COMPUTERS, 

LASER, GENETIC 

ENGG., INTERNET 

POWER 

INDUSTRY 

AIRCRAFT 

SCIENTIFIC 

INNOVATIONS 

EMERGENCE OF 

SMART & INTELLIGENT 

MATERIALS 

REVN. IN HMI  

THRO’ 

MOLECULAR 

NANO TECH 

(Convergent Technologies) 

Panchloha Statue, 

800 AD (5 metals, 

Investment casting) 

Rustless Iron 

Pillar (Delhi) 

912  BC 

Tipu’s Rocket 
(1792) 

* WORLD WAR I 

* WORLD WAR II * COLD WAR 

Bronze 

Statue 

Nuclear Energy 
DNA CNT 

TECHNOLOGY THROUGH AGES 

http://en.wikipedia.org/wiki/Image:Mohenjodaro_Sindh.jpeg
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 ROBOTICS  

Remotely Operated Vehicle 

Unmanned Ground Vehicle 

Unmanned Air Vehicle (UAV) 

Unmanned Sea Vehicle 

Legged and 

Wheeled Robot 
 Humanoid Soldier 

MICRO UAV 

Battle  Tank 

NANO APPLICATIONS FOR DEFENCE 

Stealth - Invisibility with left-handed meta-

materials showing negative refractive index. 

Smart Vest 

(DEBEL) 

Nanomaterial 

for Surface 

protection 

Nano Energetics 

Microfibre nanogenerator 

for energy  storing 

Wearable power with 

nanomembrane fuel cell 

Brain Computer 

Interface Brain   

Implant Chip Smart Helmet 

Micro UAV 

Solid Propellant nano nitromethane 

Qinetic 
nanoaluminumboron 

Zirconium powder 
propellant 

Self cleaning 

coating Self healing 

Antifouling paint 

for ship hull 

3 coat epoxy paint 

Wireless 

Soldier 

Nanomaterial for Smart Radar 

Phased array 
radar 

NanoSar 
SAR Flexible radar 

antenna 
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NANO SPY FOR RECONNAISANCE 

Artificial hummingbird 

 Contains Nano batteries, motors, & 

communications systems; as well as 

the video camera payload 

 

 Can climb and descend vertically;               

fly in all directions 

 

 Manoeuvres using its flapping wings 

for propulsion and attitude control 

 

 Could be deployed to perform 

reconnaissance and surveillance in 

urban environments or on battlefields 

Source: DARPA 

 Wingspan : 16 cm; 

 Weight: 19 gms              

(less than  an   AA battery) 

 Speed: 17 km/h (Three axes) 

NANOTECHNOLOGY IN HEALTHCARE 

Nano injector  

Biosensor for glucose 

detection 

Diamond based Nano-machine – A dream 

Drug delivery 

system 

DNA Repair 

38 

•  Nano-medicine 

•  Nano diagnostics 

•  Develop a living cell 

•  DNA repair 

•  Genetic Modifiers 

• Drug delivery Nano-robots 

•  Tissue culture (Liver, Kidney etc.) 

Nano Robots  

Nano Sensor 

http://en.wikipedia.org/wiki/File:Nano_Hummingbird.jpg
http://nanolab.me.cmu.edu/projects/waalbots
http://nanolab.me.cmu.edu/projects/waterrunner
http://nanolab.me.cmu.edu/projects/waterstrider
http://nanolab.me.cmu.edu/projects/swimming
http://nanolab.me.cmu.edu/projects/MagneticMicroRobot
http://nanolab.me.cmu.edu/projects/capsules
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NANO-BIO SENSOR FOR NEURAL DISORDER 

3 strained  Pyramidal 

Neurons             

 

2 mm high  

Receiving 10000 inputs 

Brain Photo 

Neurological Diseases 

 
-  Alzheimer’s disease 

-  Parkinson's disease 

-   Epilepsy   

-   Lunatism 
Bio Chip for Neuron activation 

Tele Surgery 

The Future …… 

Stem Cell to be used in 

future medical crisis 

New Gen.                 

Quantum Computers  

Self driven cars 

Eco-villages with solar panel 

roofing, wind turbines in the yard,    

a “flying car” landing pad 

Quantum Teleportation 

Medicines for Dreaded 

diseases like Aids, cancer etc 

Cell Phone with 

integrated hologram 

Bionic Eye 

Robots & AI 

Brain On A Chip 

Future Robots 

Augmented Reality     

- Wearable Gestural 

Interface Gadget 

See-thru smartphone with 

S/w for real-time transla-

tion of speaker's words 

Interactive Multi-Touch 

Table Restaurant Appln. 

Future Interactive Wall  

http://www.gaj-it.com/wp-content/uploads/iphone-hologram.jpg
http://www.gaj-it.com/wp-content/uploads/teleporting.jpg
http://www.gaj-it.com/wp-content/uploads/touchscreen.jpg
http://www.gaj-it.com/wp-content/uploads/seao2-architecture1.jpg
http://www.gaj-it.com/wp-content/uploads/seao2-architecture1.jpg
http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=R-Fu2_cSYGW_TM&tbnid=tkitX3kE6EiLWM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.sciencegymnasium.com%2F2013%2F10%2Fare-robots-future-of-human-evolution.html&ei=WOjgUpaYCsWUrAfVxIGgCQ&bvm=bv.59568121,d.bmk&psig=AFQjCNGrEYpg3c9YMRilqyf89Yp0xEtFXg&ust=1390557561769854
http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=JZCF2uIGofbiuM&tbnid=iHFSwlXvEl6cAM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.business2community.com%2Ftech-gadgets%2Fwill-human-jobs-replaced-robots-future-0613473&ei=DujgUpHrFsqNrgf4wIG4DQ&bvm=bv.59568121,d.bmk&psig=AFQjCNGrEYpg3c9YMRilqyf89Yp0xEtFXg&ust=1390557561769854
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HUMAN RACE WILL GET OUT OF THEIR CRADLE – THE EARTH,  TO EXPLORE      

NEW FRONTIERS IN SPACE, AS THE CHILD GETS OUT OF ITS CRADLE 

Helium3:        

The Future 

INDIAN LUNAR FACTORY 

VISION FOR INDIA 

P
R

O
S

P
E

R
IT

Y
 

1857 1947 1997 2020 

FIRST  

INDEPENDENCE                       

WAR           

INDEPENDENT 

INDIA 

FIRST VISION: 

•  Mass Movement 

•  Unity of Minds 

•  Focused Actions 

•  Best Leaders 

•  Patriotism 

• Swadeshi movement 

• Sacrifice 

•  Sustainable Dev. of rural areas 

•  GDP Growth Rate :  > 10% 

•  Poverty: < 10 % 

•   Literacy:  100% 

•  KNOWLEDGE POWER 

•  TECHNOLOGY POWER 

•  ECONOMIC POWER 

•  MILITARY POWER 

DEVELOPED INDIA 

SECOND VISION: 

INDEPENDENT  

INDIA 

Prosperous,  
Happy,                   

&                   
Secured India 

GLOBAL LEADERSHIP 

(Technology Vision 2020) 
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INTEGRATED ACTIONS FOR DEVELOPED INDIA       
VISION 2020 

Information and  

Communication  

Technology 

Export 

Earnings 

Massive 

Employment 

Reaching the 

whole nation   

Economic 

Security       

Technology 

Strengths 

Self 

Reliance 

Critical   

Technologies & 

Strategic 

 Industries  

Social  
Security 

Employment & 

Value addition 

Education & 

Health Care 

Population 
control  

Nutritional 
Security 

Agriculture &  

Agro-Food  

Processing    

Food 

Security 

Key to 

Employability  

Infrastructure  

including  

Electric Power 

Crucial for  

all sectors 

River  

Networking 

PURA 

I M P A C T 

~ 0% 22% 
People below 
Poverty line 

>10% ~5% 
GDP   

Growth rate 

Towards  

2020 
Present Indicators 

SCIENCE & 

TECHNOLOGY 

IS THE KEY 

Happy & 

Healthy Society, 

Economic 

Strength and 

National 

Security 

INDIA’S COMPETITIVENESS 

NATURAL 
RESOURCES 

 
• Vast Coastline 
• Minerals 
• Biodiversity 

FDI 

Pharma;  Automobile, Oil, IT etc. 

Industry Growth 

G
L

O
B

A
L

 L
E

A
D

E
R

S
H

IP
 

SELF 

RELIANCE 

•  Mission Mode 

 Projects 

•  Public-Private 

 Consortium 

•  International 

 Joint Ventures 

TECHNOLOGY 

VISION 2020 

HUMAN  
RESOURCES 

 
• 580 Mn Youth &      

large scale skill 
development 

• Traditional  
Knowledge 

• Knowledge 
Intensive Org. 

Value  Addition 

Food, Health & 

Social Security 

Economic 

Prosperity 

Defence & 

Internal Security 

DESIRED 

GOALS 
T 
E
C
H
N
O
L
O
G
Y 

G
E
N
E
R
A 
T
O
R
S 

K
N
O
W
L 
E
D
G
E  

G
E
N
E
R
A 
T
O
R
S 

CORE 

STRENGTHS 
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“Success can only come to us by courageous devotion to the task 

lying in front of us. What we lack is perhaps courage and driving 

force, which take one anywhere. We have developed an inferiority 

complex. I think what is needed today is the destruction of that 

defeatist spirit. We need a spirit of victory, a spirit that will carry us 

to our rightful place under the Sun, a spirit which can recognise 

that WE, as inheritors of a proud civilisation, are entitled to a right 

place on this planet. If that indomitable spirit were to arise, 

nothing can hold us from achieving our rightful destiny.” 

Sir C.V. Raman  

In 1969 

MESSAGE TO THE YOUTH 

aspillai@brahmos.com 

www.aspillai.com 


