
 

 

 

 

 

 

 

 

 

 

TRIVENI TECH BULLETIN 



PREFACE

  

 

 

 

 

1. Innovative technologies are emerging at a rapid pace and 
application of their disruptive military potential has been one of the 
highlight of 21st century.  

2. The recent conflict between Armenia – Ajerbaijan and Russia – 
Ukraine war have reasserted the fact that gainful and tactful 
utilisation of technology remains prime factor in determining 
favourable outcome of conflict. 

3. Technological superiority underpins our national military 
strategy, allowing us to field the most potent military forces by making 
best use of our resources, both economic and human. It is, therefore 
essential to endeavour to maintain superiority in technologies of 
crucial importance to our security. Our technological investment would 
enable us to counter military threats and overcome any advantages 
that adversaries may seek. Thus, remaining abreast of changing 
technological advancements in military domain becomes imperative 
for men in uniform. Towards this, Headquarters Integrated Defence 
Staff has taken initiative to publish ‘Technology Bulletin’ every 
quarter. The Bulletin is aptly named ‘Triveni’ which means confluence 
of three sacred rivers, representing amalgamation of perspective and 
vision of three Services. 

4. The quarterly bulletin ‘Triveni’ is aimed at keeping military 
thinkers and men in uniform to stay abreast of the latest happenings 
in military technology across the globe. 

5. An interesting inclusion to the Bulletin is ‘Technomics’ section 
which adroitly elucidates the key role Economics plays in the invention, 
adoption and advancements of military technologies vis-à-vis global 
potential and appeal. 
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1. Introduction.  Aerial drones are 

essentially new improvised explosive 

devices. They are relatively cheap and 

easily weaponised. In the future, 

drones are expected to become faster, 

more autonomous, more difficult to 

detect or jam, and deadlier, with 

sophisticated swarm attacks.  

 

2. Laser Weapon System.   

Raytheon Intelligence and Space in the 

year 2018 began working on a high-

energy laser weapon system to help the 

U.S. military defend against many 

sophisticated drones. In 2019, the U.S. 

Air Force deployed Raytheon 

Intelligence & Space’s first High Energy 

Laser Weapon System (HELWS) 

overseas for Navy. The system is 

certified for combat use and multiple 

systems are already in theatre. 

 

3. HELWS. HELWS is a 15-

kW-class laser weapon system that 

fires a silent near-infrared beam of light 

to shoot down a drone a mechanism 

known as a “hard kill” within the defence 

realm. It’s capable of destrying at least 

40 drones coming at it, and has a fairly 

long (yet undisclosed) range. The high-

energy laser module design leverages 

a combination of commercial hardware, 

including commercial off-the-shelf fibre 

laser amplifiers, lithium-ion batteries, 

and state of the art thermal 

management systems.1 

 

                                                           
1   www.laserfocusworld.com/lasers-
sources/article/14277939 

 

 

 

4. Essential Features.   Some of 

the essential features of the HELWS 

are as follows:- 

 

(a) Automated cueing to 

target from a full spectrum of 

electro-optical/ infrared sensors. 

 

(b) Scalable power levels (of 

different levels from 50 kW to 

100 & 200 kW) are currently 

being tested to respond to 

different threat types and reach. 

 

(c) Readily integrates into 

Command and Control 

structures via standard Ethernet 

connection. 

 
(d)  The HELWS can be 

made interoperable with existing 

air defence systems. 

 

5. Image. An image of the 

HELWS mounted on a mobile platform 

is as follows:-  

                                             ANTI DRONE LASER SYSTEM                     ARMAMENT 
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1. INS Mormugao is the second 

ship of the Visakhapatnam-class 

stealth guided-missile destroyers of the 

Indian Navy. She was built at Mazagon 

Dock Limited (MDL), and was launched 

on 17 September 2016. The ship was 

commissioned on 18 December 2022. 

 

2. Project 15.   Project 15 was 

launched in the 1990s to add guided 

missile destroyers to the inventory of 

the Indian Navy. The project was 

named ‘Delhi class’. It was followed by 

Project 15A or Kolkata class which 

primarily focused on advanced 

technology and equipment. Project 15B 

or the Visakhapatnam class is a follow-

on class of weapon-intensive Project 

15A destroyers. The project was 

launched in January 2011 to 

incorporate advanced design concepts 

such as state-of-the-art weapon 

systems and sensors, advanced stealth 

features and a high degree of 

automation for “improved survivability, 

sea keeping, stealth and 

manoeuvrability”.2 

 

3. Capabilities.    INS Mormugao’s 

firepower comprises BrahMos Surface-

to-Surface Missiles (SSM), Barak-8 

Surface-to-Air (SAM) missiles to 

engage long range shore and sea-

based targets and a 76mm Super Rapid 

Gun Mount (SRGM). The ship is armed 

with RBU-6000 anti-submarine rocket 

launchers and 533mm torpedo 

launchers. 

                                                           
2    The Hindu Newspaper 21 Dec 2022 

 

 

She is also equipped to carry and 

operate multi-role helicopters and has 

enhanced stealth features to ensure a 

reduced Radar Cross Section (RCS) or 

radar signature. 

 

4. Pictorial.    Image of the INS 

Mormugao is as below:- 

 

5.   Amid growing Chinese strategic 

interests, India has renewed focus on 

bolstering its maritime capabilities in the 

region to counter the threat. The 

addition of a technologically advanced 

stealth warships to the naval inventory 

provides a strategic advantage to India 

and adds to the combat capabilities of 

the armed forces. Besides surface 

operations, guided missile destroyers 

are capable of engaging in anti-aircraft 

and anti-submarine warfare. 

  

INS MORMUGAO                     ARMAMENT 
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1. Introduction. The US Air 

Force has unveiled its newest nuclear 

stealth bomber, the B-21, which will 

gradually replace similar such aircraft 

first flown in the Cold War. The first new 

bomber in 30 years could cost nearly 

$700m (₹5780 Cr) each and can carry 

nuclear and conventional weapons. As 

expected, the specific details remain 

shrouded in secrecy. 

 

2. Stealth Bomber. The B-21 

Raider, under development by 

American Northrop Grumman, is 

designed to carry out intercontinental 

strategic bombing and nuclear missions 

utilising cutting edge stealth 

technologies. Reportedly, the aircraft 

has been designed with a new 

generation of stealth technology to 

evade enemy radar detection. It 

eventually will be able to carry nuclear 

or conventional bombs and fly with or 

without pilots.3 

 

3. Smart Upgrades. Unlike earlier 

planes, the B-21 Raider will not 

undergo block upgrades. According to 

the company new technology 

capabilities and weapon systems will be 

incorporated in the aircraft through 

agile software upgrades and built-in 

hardware flexibility, which is similar to 

smart phones which have system auto 

upgrades. 

 

                                                           
3 www.firstpost.com/explainers/b-21-raider-most-
advanced-military-aircraft-us-air-force-northrop-
grumman-11731691.html 

 

 
 

4. Purported Features.   Some 

purported features that are 

incorporated are as under:- 

 

(a) The plane is being built 

with an "open system 

architecture," which provides 

adequate scope for 

incorporation of new weapons. 

 

(b) The aircraft is reportedly 

provisioned for the possibility for 

an uncrewed flight. 

 

(c) The first flight by a B-21 is 

expected to take place by 2023 

and enter service by 2027. 

 

5. Artistic Rendering.     Images 

of the aircraft haven’t been released — 

only artist sketches have been shared 

as of date. One such rendering is given 

below. 
 

 

                                      B-21 RAIDER             AVIATION 
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1. Small modular reactors (SMR) 

are advanced nuclear reactors that 

have a power capacity of up to 300 MW 

per unit, which is about one-third of the 

generating capacity of traditional 

nuclear power reactors. 

 

2. Various types of SMRs are as 

under:- 
 

(a) Small. They are 

physically a fraction of the size of 

a conventional nuclear power 

reactor. 
 

(b) Modular. Enables 

system and components to be 

factory assembled and 

transported as a unit for local 

installation. 

 

(c) Reactors.    Harness 

nuclear fission to generate heat 

to produce energy. 

 

3. Advantages.      Advantages 

accrued from advanced SMRs include 

relatively small physical footprints, 

reduced capital investment, ability to be 

sited in remote locations not possible 

for larger nuclear plants and provisions 

for incremental power additions. 

 

4. Current Status.    Both public 

and private institutions are actively 

participating in efforts to bring SMR 

technology to fruition within this 

decade. Russia’s Akademik  

                                                           
4 www.iaea.org/newscenter/news/whats-new 

 

 

 

Lomonosov that has begun commercial 

operation in May 2020, is producing 

energy from two 35 MW SMRs.4 

 

4. More than 70 commercial SMR 

designs being developed around the 

world target varied outputs and different 

applications such as electricity, hybrid 

energy systems, heating and steam for 

industrial applications. Their economic 

competitiveness is still to be proven in 

practice once they are deployed. 

 

5. Role of IAEA.    The IAEA has 

established the ‘Platform on SMRs and 

their Applications’ a one stop shop for 

all countries to coordinate support 

related to all aspects of SMR 

development and fielding. Assessment 

of the level to which existing safety 

standards can be applied to innovative 

technologies is currently being 

undertaken. 

 

6. Artists Impression.5                  

 

                                                   

5    Idaho National Laboratory – www.inl.gov 

                                SMALL MODULAR REACTORS              ENERGY SYS 

 

http://www.inl.gov/
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“ If the enemy cannot see you, he 

cannot fire at you! ” 

 

1. Introduction.   Imagine making 

a tank invisible with a cloaking device 

that is capable of masking the vehicle’s 

infrared signature to enemy eyes, and 

the significant advantages this would 

hold on the battlefield. It sounds more 

like a scene from a Harry Potter movie, 

but modern age systems are presently 

making the reality possible. 

 

2. ADAPTIV Camouflage.    BAE 

Systems is currently developing a 

unique camouflage system called 

ADAPTIV6 that allows a vehicle to blend 

into its surroundings, effectively 

becoming invisible to hostile thermal 

imaging systems. With military 

operations now often taking place in 

deserts, as well as forests and towns all 

in the same day, ADAPTIV is capable 

of shielding large pieces of military 

equipment from detection by allowing 

vehicles to mimic the temperature of 

their surroundings to suit varying 

terrain. It can also make a tank look like 

other objects, such as a cow or a car, or 

bushes and rocks. 

 

3. ADAPTIV was developed and 

patented in Sweden after FMV and the 

Swedish Defence Materiel 

Administration commissioned BAE 

Systems to produce full-scale 

technology for land vehicles to  

 

                                                           
6  https://www.baesystems.com/en/product/ 

 

 

avoid detection from thermal sensor 

systems. After years of challenging 

research, a team of seven people, with 

expertise in problem solving, software, 

sensors, electronics and design 

developed this unique solution. 

 

4. Working of ADAPTIV.   The 

high tech camouflage system uses 

modules, which look like cells in a 

honeycomb to cover the flanks of an 

armoured vehicle. The modules are 

made of elements that can be cooled or 

heated up very quickly as well as 

controlled individually, allowing 

different patterns to be created. The 

vehicle essentially works like a 

chameleon, able to mimic its 

surroundings, or copy other objects 

such as trucks and cars that can be 

projected onto the panels from a 

detailed image bank.  

 

5. Image.    An application of 

ADAPTIV camouflage over a helicopter 

is portrayed as under:- 

 

                                ADAPTIV CAMOUFLAGE            MATERIAL TECH 
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1. Introduction.    The Assault 

Rifle Combat Application System 

(ARCAS) is a unique computer platform 

for assault weapons designed for the 

future infantry soldier. ARCAS provides 

a wide range of advanced capabilities 

for enhanced combat lethality, soldier 

survivability, and improved situational 

awareness, connecting to various 

applications, reconnaissance networks 

and combat management systems. 

 

2.     Design & Configuration.   ARCAS 

transforms any assault rifle into a smart 

weapon. The flexible solution can be 

modified to existing equipment and 

customised to operational requirements 

offering two configuration options that 

enable using a thermal or electro-optic 

sight. The system includes a built-in 

weapon sight and enables use of any 

weapon sight as needed.  

 

3.    Shooting out of Position.    

ARCAS is designed to relay data 

through the weapon sight.7 The images 

from the optic system are sent directly 

to the eyepiece and displayed on a 

cutting-edge user interface with unique 

digital display technologies, providing 

the soldier with new shooting options – 

such as shooting out of position or 

around corners. 

 

4. Capabilities.   ARCAS offers the 

following operational capabilities:- 

  

 

                                                           
7 https://elbitsystems.com/product/arcas/ 

 

 

(a) Automatic Target 

Recognition (ATR). 

 

(b)   Video Motion Detection 

(VMD). 

 

(c)    Smart Navigation. 

 

(d)    Fire and Motion Detection. 

 

(e) Range Estimation & Ballistic 

Correction. 

 

5. Future Potential.   ARCAS 

supports the development of 

applications in an open architecture 

environment, enabling integration of 

additional assault weapon solutions 

incorporating advanced sensors, 

artificial intelligence (AI) software, and 

augmented reality (AR) capabilities. A 

likely image is as under:- 

 

 

                                ARCAS SMART RIFLE    ARMAMENT INDUSTRY 
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1. Introduction. INTeACT Combat 

Management Systems is a software 

suite developed by BAE Systems that 

helps provide mission-critical 

capabilities and a vital advantage in 

combat through provision of information 

related to threats. 

 

2. Overview.    INTeACT provides 

warship crews with all the information 

they need to track, analyse and 

respond to threats in combat, as well as 

the ability to co-ordinate resources in 

other operations such as intelligence 

gathering and humanitarian assistance, 

both independently or as part of 

multinational coalitions. Incorporating 

weapon control systems and a Datalink 

capability, INTeACT supports planning, 

tactical picture compilation, decision-

making and weapon control. 

 

3. Functionality.    INTeACT 

Combat Management System is 

suitable for all warships from patrol 

vessels to aircraft carriers.8 The level of 

functionality is scalable according to the 

demands of the individual platform. A 

wide range of planning tools includes:- 

 

(a)   Full situation awareness & 

Tactical picture compilation. 

 

(b) Threat evaluation and 

weapon assignment (TEWA). 

 

(c)   Navigation & blind pilotage. 

 

                                                           
8 
https://www.baesystems.com/en/product/combat
-management-systems 

 

 

 

(d) Weapon direction and 

control, removing the need for 

separate sensor and weapon 

control positions in the 

operations room 

 

(e)   Asset management and 

aircraft control functions for 

capable vessels. 

 

(f)    Encyclopaedic database 

support for web-based browser 

facilities for non-real time data 

from third party subsystems. 

 

4. Architecture.   Using an open 

system architecture, INTeACT is highly 

adaptable and can quickly integrate 

third party applications to enhance ship 

capabilities. It is also fully scalable to 

any platform type for use in all types of 

roles and operations. A purported 

image is as under:- 

                INTeACT COMBAT MANAGEMENT SYSTEM         NAVAL/ CYBER 
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1. Background.    Chinese 

researchers recently tested a laser-

based drone charging system capable 

of keeping the platform aloft “forever.” 

The system involves firing a ground-

based laser beam at a flying drone fitted 

with a photoelectric conversion module 

that converts light energy into 

electricity, South China Morning Post 

explained, citing a report9 by 

Northwestern Polytechnical University 

researchers. 

 

2. Intelligent Vision Tracking 

System.     The system consists of an 

intelligent visual tracking algorithm that 

allows it to precisely trace a flying 

target. Highlights of the research are a 

24-hour intelligent vision tracking 

system and the autonomous long-

range energy replenishment for optics-

driven drones, the outlet reported. The 

team carried out three field tests: 

indoor, outdoor day flight, and outdoor 

night flight. 

 

3. Technology to Maintain Beam 

Intensity.    The challenge was to 

develop a tracking system amenable to 

illumination, scale and rotation that 

could withstand environmental 

variance, according to the South China 

Morning Post. To maintain beam 

intensity and density at long range, the 

researchers used “adaptive beam  

 

                                                           
9 
https://www.thedefensepost.com/2023/01/11/chi
nese-laser-based-drone/ 

 

 

 

shaping technology” that autonomously 

adjusts the laser’s intensity. The 

technology protects the beam from air 

erosion, improving its long-distance 

effectiveness and reliability. The 

system is also equipped with a 

“protection algorithm” that automatically 

adjusts the “laser power to a safe range 

once an obstacle is detected in the 

beam’s path. 

 

4. Dual Use Technology.    The 

system’s range and photoelectric 

conversion efficiency were not 

disclosed. However, an illustration 

presented in the report reveals an 

optics-driven drone flying as high as a 

skyscraper.  The ground-to-air charging 

system could potentially enhance the 

range and effectiveness of a drone 

swarm along with other non-military 

applications. 

 

5. Similar Technologies.    Similar 

such technologies were trialled in the 

past by Swiss start up LakeDiamond 

and US based company LaserMotive 

for commercial drones with an aim to 

enhance their ranges of delivery. The 

demonstration recently beamed 

enough energy to a 17.5-pound drone 

to keep it airborne for at least 48 

hours—about 46 hours longer than the 

drone can usually fly.   

                                     LASER BASED DRONE CHARGER      DRONES 
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1. Introduction.    Whether in 

training or in real employment, military 

operations involve a wide spectrum of 

activities that contribute to demanding 

physical performance. In addition to 

typical military activities, other 

complementary activities such as the 

guarantee of law and order; fighting 

fires, and managing other disasters and 

natural hazards also demand high 

energy and metabolic expenditure, 

raising body temperature and heat 

stress. Heat-related illnesses are a 

problem for a lot of troops in the world. 

 

2. Study.    A study on identification 

of heat control stress on military troops 

and ameliorative mechanisms for 

addressing the same was carried out by 

School for the Improvement of Officers, 

in conjunction with Federal 

Technological University of Paraná, 

Curitiba, Brazil. This article is an extract 

of the same aimed to disseminate the 

important findings of the study and 

assist further development in the field 

by own academia and Industry. 

 

3. Thermoregulation in Hot 

Environments.     During military 

operations, with the increase in body 

heat production due to physical 

demands or thermal stress, the primary 

heat dissipation mechanism becomes 

the evaporation of sweat. Sweat 

increases heat loss by evaporating 

fluids at the skin level, cooling the skin 

surface. Thermoregulatory changes 

impact the cardiovascular system, 

altering heart rate, core temperature, 

and blood pressure especially during 

physical activity. High rates of sweating  

 

 

 

or dehydration can decrease plasma 

volume and essential minerals, 

imposing an extra effort on the 

cardiovascular system to maintain 

cardiac output and blood pressure. 

 

Heat Stress Control Mechanisms 

 

4. Adaptation to Heat.    On the 

biological side, adaptation to heat 

enhances the performance of tasks with 

physical demands and helps prevent 

heat-related illnesses; on the 

psychological/ cognitive side, it 

improves cognitive processes and 

decision-making under heat stress. The 

United Kingdom’s defense forces have 

an acclimatisation program over a 

period of 8 days for physically active 

soldiers, towards adaptation to heat.  

 

5. Replacement of Hydro 

Electrolytes.    Replacement of hydro 

electrolytes aims to prevent symptoms 

of dehydration caused by water loss 

during sweating. Hydro electrolytes 

help control the decrease in plasma 

volume and increase in osmolarity and 

plasma sodium concentration. The 

study recommended the addition of 

carbohydrates and electrolytes in 

adequate amounts to the volumes of 

liquids used in the moments of 

hydration. 

 

6.    Immersion Cooling.  Another 

resource to combat heat stress is the 

immersion of the extremities. This can 

be an effective method of reducing core 

temperature. Immersion cooling is as 

effective as the more significant the 

temperature gradient of the immersed  

                                     HEAT STRESS CONTROL MECHANISMS      LIFE SCIENCES 
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body surface and the water 

temperature; that is, the greater the 

temperature difference, the greater the  

cooling rate. The operationalization of 

this strategy involves choosing the ideal 

temperature of the water and the 

anatomical region to be immersed. The 

study recommends that the hands and 

forearms be immersed in water at a 

temperature of 10 ºC due to the higher 

rate of heat transfer. 

 

7. Personal Cooling Systems.  

These systems are a technological 

resource developed to minimize the 

effects of heat on military personnel 

who operate under great thermal stress 

and/or use special clothing for specific 

activities. These garments can work by 

different heat exchange mechanisms. 

Clothes with personal cooling systems 

can be air-cooled, ice-cooled, liquid-

cooled, or they may be made of phase 

change materials.10 We focus on the 

liquid cooled clothing here in the article. 

 

8. Liquid Cooled Garments.  

Liquid-cooled clothing is considered the 

most beneficial by the military because 

of the more significant heat transfer 

potential of circulating water than air or 

ice and its general compatibility for use 

in an environment contaminated by 

chemical bacteriological or radiological 

particles. In liquid-cooled clothing, 

tubes circulate the cold liquid inside the 

dress, and heat from the skin is 

transferred to the liquid. The skin 

temperature is therefore kept low, and  

 

                                                           
10 EB Neeves in Advances in Military Technology 
Vol. 17, No. 2, 2022, pp. 317-323 

 

 

consequently, the core temperature is 

maintained. The time of efficient use of 

the clothing is limited to the battery life 

that powers the system (typically 

around 4 hours). 

 

9. Conclusion.   The military must 

be prepared to act in any situation and 

operational environment. The type of 

operational task can impose thermal 

stress on the military beyond normal 

thermoregulatory capacity, requiring 

adequate intervention to dissipate body 

heat and maintain work capacity over 

time. The increased availability and use 

of heat stress control mechanisms can 

improve work performance and reduce 

the risk of heat-related illness in military 

operations. 

  

                                     HEAT STRESS CONTROL MECHANISMS      LIFE SCIENCES 
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1.     Introduction.      The Brazilian 

Naval Air Force Command participated, 

together with the Navy Aeronautics 

Directorate, in the evaluation of the 

Remotely Piloted Aircraft System 

(SARP) V-BAT 128, from the company 

Shield AI/Martin UAV, at the Naval Air 

Force Base of São Pedro da Aldeia, 

with the purpose of verifying the 

capacities and characteristics of the 

SARP on the 21st and 22nd of 

September. 

 

2. The Platform. The V-BAT 

128 is a vertical take-off and landing 

ARP (VTOL -Vertical Take-off and 

Landing), which eliminates the need for 

launch and recovery equipment with 

the ability to perform ground and 

airborne operations. It has a length of 

2.74 m and a wingspan of 2.95 m, with 

10 hours of autonomy and a maximum 

take-off weight of 56.6 kg. The ARP can 

be configured with various payloads 

such as electro-optical (EO) and MWIR 

(Middle Wavelength Infrared) cameras, 

AIS (Automatic Identification System) 

and Synthetic Aperture Radar (SAR). 

 

3.    Characteristics.   Some important 

features of the platform are as under:- 

 

(a)      Domain – Professional. 

 

(b) Applications - Aerial 

Photography. 

 

(c)      Type - Fixed-Wing. 

 

(d)   Engine type  - Electric 

Motor. 

 

 

 

 

(e)   Maximum load - 25 lb (11.3 

kg). 

 

(f)    Autonomy - 11 h. 

 

4. Likely Employment.    The V-

BAT 128 is ideally suited for a wide 

array of sea, air and land missions. With 

its innovative, near-zero footprint 

vertical takeoff and landing and long-

endurance capabilities. The V-BAT 128 

is unlike any Unmanned Aircraft 

System (UAS) on the market. Its design 

makes transportation and rapid tactical 

deployment easy and safe. It can be 

assembled by two personnel in less 

than 30 minutes and the aircraft’s duct 

fan propulsion design eliminates 

exposed rotors. 

 

5. Image.    An image of the 

platform is as under:- 

                               V-BAT 128 REMOTELY PILOTED AIRCRAFT          AVIATION 
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1. Introduction.   OPAL enables 

air, land and naval forces to establish a 

highly scalable, robust and real-time 

decentralised networking cloud. OPAL 

enables manned and unmanned 

platforms, to share real-time data and 

generate operational insights for an 

effective and safe joint mission 

performance with efficient mission 

control and management. OPAL has 

been operational in the Israeli Air Force 

for over 20 years, during which it has 

continuously evolved and became an 

essential component in the air force 

operations. 

 

2.      The System.   OPAL is software 

based, open architecture solution, 

providing low lifecycle cost with simple 

integration of new capabilities and 

systems to a variety of air, land and 

naval platforms. OPAL enabled 

platforms connect to establish a 

dynamic, ad-hoc distributed cloud. 

Real-time data generated by on-board 

platform sensors as well as stationary 

segments is distributed and shared 

among different network members so 

they can take actions to achieve 

maximal operational efficiency. It 

serves as the infrastructure for 

networking connectivity, data sharing 

and operative actions and uses 

advanced software architecture to 

shape the functionality of the avionics 

systems, namely Software Defined 

Avionics. 

 

3. Deployment.   OPAL has been 

deployed on a variety of air, naval and 

land platforms including F-35, F-15,      

 

 

 

 

F-16, Apache AH-64, Tankers, Naval 

frigates, C2 centres and others. 

 

 
 

4. OPAL Internal Cloud.   OPAL is 

integrated with the different platform 

sensors via the avionics bus, and 

serves as an internal data cloud of the 

platform. Moreover, OPAL can connect 

directly with different sensors that are 

not connected via the avionics bus. It 

includes an advanced data fusion 

engine which helps the pilot to glean the 

relevant data out of the numerous 

systems, in order to reduce display 

clutter and to improve mission 

efficiency.  

 

5. OPAL External Cloud.    OPAL 

uses the fused data to communicate 

over a highly robust, self-forming, self-

healing real-time network to provide 

end to end comprehensive  

           OPAL DECENTRALIZED BATTLE MANAGEMENT     SOFTWARE INDUSTRY 
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interoperability. It’s enabled platforms 

form a highly robust and resilient 

decentralized cloud where each 

member is a highly advanced 

communication node that can route and 

relay messages to other members. This 

clouds extends over highly 

manoeuvrable airborne platforms, over 

to naval platforms as well as ground 

members, both fixed and mobile. 

 

6. Capabilities & Applications.  

One of the key attributes of the suite is 

the ability to provide the end customer 

a highly flexible infrastructure that 

supports a variety of applications, both 

built in as well as custom developed by 

3rd parties. This infrastructure connects 

to the avionics bus of the aircraft and 

listens to all the messages running on 

the bus. Some of the key capabilities 

that OPAL provides are:- 

 

 

 

 

7.    Introduction of New Capabilities. 

With OPAL whenever the customer 

needs to introduce a new capability, 

they can do this independently from the 

OEM. Moreover, the impact of each 

new capability is limited and restricted 

by the hardware and software 

architecture of the solution, and thus 

does not require the customer to have 

a comprehensive end to end testing. 

 

8. Summary.    OPAL has been 

operational in the Israeli Air Force for 

more than 20 years, and has been 

deployed in other fleets as well. It is a 

ground breaking solution that can 

provide customers an unprecedented 

degree of flexibility by introducing new 

and advanced capabilities instead or on 

top of the existing data link solutions. 

OPAL does not require any intervention 

in the OEM avionics block, and thus will 

help to reduce the overall cost. 
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1. Introduction.   The Blue Spear 

missile also called the Gabriel missile is 

primarily an anti-shipping missile which 

is being used by the Israel Defence 

Forces (IDF). It has also been sold to 

other nations including the United 

Kingdom, Netherlands, Finland and 

Estonia. 

 

2. System Description.    The Blue 

Spear is a long range, subsonic sea 

skimming missile primarily designed 

against sea targets. It weighs about 760 

kgs, with a warhead weighing 150kg, 

has a length of 5.3m (Booster included) 

and is about 0.3m in diameter. It 

achieves a range of 290km – all at sea 

level- skimming 1-1.5m above the sea 

level (approx 17 minutes of operation). 

The missile carries an inbuilt GPS and 

IMU unit, is capable of mid-course 

updates to both its flight path and target 

designation and uses an active radar 

seeker for terminal guidance. 

 

Features 

 

3. Some of the key features of the 

missile 11are enumerated in succeeding 

paragraphs. 

 

4.   SATCOM Capability. The missile 

has a Bi-directional SATCOM link which 

enables mid-course updates and 

targeting beyond LOS. Any commercial 

satellite can be used for this purpose. 

The SATCOM link can also be used to 

transfer the missile control to another  

 

                                                           
11 Israeli Aerospace Industries 

 

 

 

launch vessel or even to a command 

centre inland. 

 

5.  Warhead Characteristics. The 

warhead is a penetration cum 

fragmentation warhead, but creates a 

massive shock wave to destroy the 

target. It is also designed to prevent 

skid off the target surface at shallow 

impact angles. 

 

6.    Seeker Capabilities.   The active 

radar seeker used for terminal guidance 

has a range of about 30km. The Active 

seeker is capable of high range 

resolution ranging, as well as high 

Doppler resolution ranging and is 

capable of advanced EW techniques 

against jamming/ countermeasures. It 

is also fed with target profiles prior to 

launch. It then has an on-board 

capability to separate targets and select 

the assigned target for destruction. 

 

7.    Other Features.   The missile is 

canister based and primarily designed 

for launching from a ship. It can use the 

sea-skimming/ballistic/steep mode of 

impact for target destruction. The on-

board GPS is jam-resistant and coupled 

with an IMU it makes the navigation 

suite immune to external jamming. 

 

Future Development 

 

8. The missile is primarily directed 

against sea targets, it can also be used 

against ground targets primarily using  
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GPS. The future development is to 

integrate a second seeker (EO/IR) and 

increase the capability of the active 

seeker to make it more effective against 

ground targets. The same would also 

aid in better sea targeting. Future plans 

also include enhancement of ranges 

(The engine is capable of 30hrs of ops 

but is limited currently by the fuel filled). 

 

9. Analysis. The SATCOM link 

gives a tremendous boost to the missile 

capability as it helps in missile 

retargeting in air and more accurate 

terminal guidance. A system without 

this capability is like a fire and forget 

missile. The use of a dual seeker may 

be looked into as a future capability. 

The development of warheads which 

do not skip the target at shallow impact 

angles may be another area of 

development if already not ventured 

into. 

 

10. Image. 

 

 

 

11. Summary.     The system is a 

very capable system and is already in 

service in many countries. It has 

adequate current capability and has 

good growth potential for the future. 

Currently the missile flies at subsonic 

speeds. The coupling of the system 

capabilities with supersonic speeds 

could be something that could give an 

edge in congested, dynamic and rapidly 

transitioning scenarios of the future.  
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1. Introduction.   Administering 

fast and effective first aid on the front 

line is a matter of life and death and 

having access to cutting-edge combat-

compatible medical technology can 

make all the difference. The provision of 

front line medical care has improved 

drastically over the last decade. 

Stemming blood loss and administering 

transfusions, clearing airways and 

facilitating fast evacuation are all 

procedures of paramount importance. 

 

2.    Operational Considerations.  The 

military’s special requirements for 

technologies to be lightweight, portable 

as also be the so-called ‘soldier-proof 

ones’ – because they may need to be 

administered by non-medical 

professionals, gaps in care persist or 

solutions could be improved further. 

 

3.   Preventing Excessive Bleeding.  

Haemorrhaging is a leading cause of 

preventable death for soldiers in 

combat. Researchers are developing a 

new type of liquid, called Statbond, that 

could be put directly onto a wound 

without the need for compression to 

stop or slow bleeding long enough for 

the patient to reach a hospital. Based 

on visco-liquid haemostatic agents, 

which can penetrate deep into a wound 

and seal against fluid loss, the 

technology helps natural blood-clotting  

 

                                                           
12 Military medical technology - Global Defence 
Technology | Issue 126 | August 2021 
(nridigital.com) 

 

 
 

cascade to happen against the surface 

of the gel. 

 

4. Life and Breath.    If a combat 

soldier sustains a lung injury, medics 

have mere minutes to intervene to 

support their lung function. 12 A new 

product called Quick Tube system can 

be inserted into a patient to support 

their breathing in 30 to 45 seconds,  

 

according to its creators, Quick Tube 

Medical. This is compared with up to 

eight minutes for traditional chest tubes, 

which require incisions. The flexible 

plastic chest tube is inserted through 

the chest wall and into the pleural space 

or mediastinum to remove air 

pneumothorax and/or fluid, such as 

blood or mucus. Its specially-shaped  

                      MILITARY MEDICAL TECHNOLOGY      LIFE SCIENCES 

 

https://defence.nridigital.com/global_defence_technology_aug21/military_medical_technology
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nib allows for quick entry into the flesh 

and organ. 

 

5. Preventing Infection.  If left 

untreated, the risk from infected cuts 

and wounds can be equally as deadly 

as other more immediately serious 

injuries. A possible front-line friendly 

solution to combat infection is being 

developed by scientists in Sweden. 

Researchers at Chalmers University of 

Technology, in collaboration with 

Amferia, have created an easy-to-apply 

hydrogel that works to prevent infection 

from all types of bacteria, including 

antibiotic resistant ones. The hydrogel 

is made of a new bactericidal material 

that consists of antimicrobial peptides, 

which are small proteins found naturally 

in the immune system. The nano-

structured hydrogel, into which the 

peptides are permanently bound, 

create a protective environment, 

preserving their effectiveness. Ongoing 

studies have shown it has a high level 

of effectiveness against bacteria. 

 

5. Fast Evacuation.    Once 

emergency first aid has been 

administered and a wounded 

combatant is stabilised, facilitating fast 

evacuation within the so-called ‘golden 

hour’, in which it is most likely medical 

intervention will prevent death, is the 

next step in saving their life. Milrem 

Robotic’s THeMIS Combat Support 

unmanned ground vehicle can 

transport up to three wounded soldiers 

on stretchers, meaning manpower can  

 

 

 

be freed up. THeMIS Combat Support 

was trialled in April by the Estonian 

Defence Forces Artillery Battalion in a 

live-fire exercise, during which they 

successfully removed an ‘injured’ 

soldier from the battlefield. Its hybrid-

electric power system means it can stay 

on a mission for up to 24 hours or 

longer if extra fuel is carried. 

 

6. Summary.    A recent study has 

found out that survival among the most 

critically injured casualties increased 

three-fold due to improvements in 

methods to control bleeding, replace 

blood and reduce time to treatment. 

Fortunately, research and development 

continues apace to find better, more 

efficient solutions that work well even in 

the remote, austere and unsanitary 

environments the military often 

operates in. 
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1. Extended Reality (XR) is an 

umbrella term for all the immersive 

technologies – Augmented Reality 

(AR), Virtual Reality (VR) and Mixed 

Reality (MR) and those that are still to 

be invented. XR will extend the “Reality” 

we experience today either by blending 

the real and virtual worlds or by creating 

a fully immersive experience.13 

 

2. Existing Technologies.    XR 

amalgamates the following existing 

technologies:- 

 

(a) Augmented Reality 

(AR).   In augmented reality, 

virtual objects and information 

are overlaid on the real world. A 

well-known example is Pokemon 

Go game. 

 

(b) Virtual Reality (VR).    

Herein, in contrast to AR, users 

are fully immersed in a simulated 

digital environment. Individuals 

need to put on a VR enabled 

headset to get a full view of the 

artificial environment. 

 

(c) Mixed Reality (MR).  

Digital and real-world objects co-

exist and can interact with one 

another in real-time. It is also 

referred to as hybrid reality. 

 

3. XR Applications.  There are 

many practical applications for XR, few 

of which are as under:- 
 

                                                           
13  Bernard Marr in www.forbes.com/sites 

 

 

(a) Retail.   XR gives 

customers the ability to 

experience the product before 

they buy. 

 

(b) Manufacturing.   Digital 

technology for training, 

collaboration and enhanced 

maintenance between business 

partners. 

 

(c) Training.   XR provides 

training tools that are hyper-

realistic and will help individuals 

to respond to dangerous 

circumstances without putting 

them at risk. 

 

(d) Real Estate.    Individuals 

can “walk through” spaces to 

decide if they want it even if they 

are at a different location. 

 

4. Use Case Scenarios.   A 

pictorial depiction of certain use case 

scenarios are highlighted in the 

picture.14 

14  Red Apple Technologies (Arup Roy)                                                                                                                         
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1. There’s a tectonic battle 

currently underway between the two 

giants of Telecomn – Google & Apple. 

The issue that lies at the core of the 

conflict is Apple’s reluctance to switch 

to the latest suite for messaging 

services – Rich Communication 

Services.15 So what exactly is this 

term? Let’s read on to get familiar with 

this issue. 

 

Text Messaging Protocol 

 

2. Rich communication services 

(RCS) is a type of text-based protocol 

for mobile devices that was designed as 

a replacement for SMS and MMS 

messaging. It is part of the broader IP 

Multimedia Subsystem. It is currently 

estimated that RCS is available from 88 

operators in 59 countries with 

approximately 390 million users per 

month and further growing. Essentially 

basic SMS will evolve into a service on 

par with commercial apps such as 

Whatsapp, iMessages etc. 

 

3. Unique Features.    The 

following features differentiate RCS 

from its predecessors SMS and MMS:- 

 

(a) Key Support.   It allows 

users to create group chats with 

friends, send images and 

videos, get read receipts.  

 

 

                                                           
15  9to5mac.com/2021/10/08/switch-to-rcs-
google-tells-apple/ 

 

 

 

(b) Encryption. It provides 

support for end-to-end 

encryption for individual 

messages. 

 

(c) Size Limit. There’s no 

160-character limit as with 

regular SMS. Further, messages 

can now consume Megabytes 

instead of Kilobytes of storage 

on this service. 

 

(d) Carrier Support. RCS 

messaging works via mobile 

data or Wi-Fi, so if the user 

doesn’t have cellular support, he 

can still send or receive 

messages. 

 

3. Representation.    The above 

named features can pictorially be 

presented as under:-
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4. Interconnect & Hubs.    Like 

SMS, RCS requires national and 

international interconnects to enable 

roaming. This is done by a concept 

called as hubbing. Herein, third-party 

providers complete agreements with 

individual operators to interwork their 

systems. Each subsequent operator 

that connects to a hub is therefore 

connected automatically to all other 

connected operators. 

 

5. Business Benefits of RCS.   

The protocol aims to make messaging 

a stop solution for Business needs of an 

individual user. This is facilitated by the 

following:- 

 

(a) RCS adds support for 

more interactive messaging 

going into Megabytes of data. 

 

(b) One-App Functionality.  

RCS brings the ability to 

complete entire transactions 

inside the app itself. 

 

(c) It lends itself to Easy 

Feature Integration – Ability to 

add menu based support to your 

messages. 

 

(d) Better Verification.    

Customers can easily verify if it 

is their business sending them 

promos. 

 

 

 

 

 

 
 

(e) Finally, RCS messaging 

offers rich analytics capabilities 

comparable to web analytics 

tools. 

 

6. Apple’s Concerns.    Apple has 

its own messaging suite – iMessage. It 

has consistently refused to add RCS 

support for it. Apple has deliberately 

chosen to make a superior texting 

experience via iMessage an Apple-only 

thing. For years, it’s been a key part of 

Apple’s strategy to lock in users to its 

platforms. 

 

7. Google SVP Hiroshi Lockheimer 

has led the charge, joking that there’s a 

“Really Clear Solution” to messaging 

struggles and saying that Apple is 

“holding back” customers who text. The 

battle isn’t over just yet. Watch this space 

for more… 
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1. “ChatGPT is an AI-powered 

chatbot that was designed to be an 

intelligent conversational partner. 

However, despite its impressive 

capabilities, it is not the greatest AI tool 

available.” These introductory lines 

were written by ChatGPT itself, the viral 

AI chatbot by OpenAI.  

 

2. Introduction. GPT-3 

(Generative Pre-trained Transformer 3) 

is a state-of-the-art language 

processing AI model developed by 

OpenAI. It is capable of generating 

human-like text and has a wide range of 

applications, including language 

translation, language modelling, and 

generating text for applications such as 

chatbots. It is one of the largest and 

most powerful language processing AI 

models to date, with 175 billion 

parameters.16 

 

3. How it Works?   The software 

takes your requests, questions or 

prompts and quickly answers them. As 

you would imagine, the technology to 

do this is a lot more complicated than it 

sounds. The model was trained using 

text databases from the internet. This 

included a whopping 570GB of data 

obtained from books, webtexts, 

Wikipedia, articles and other pieces of 

writing on the internet. A pictorial 

depiction of the capabilities of the 

chatbot is given below 

 

 

                                                           
16  www.sciencefocus.com/future-technology/gpt-
3/ 

 

 

 
4. Contrary Arguments. There’s 

plenty of potential for misuse of the 

software, too. It can help students cheat 

on their essays. And it has zero ethics. 

It observes how people often cite 

authoritative voices when building an 

argument, so it happily fabricates 

quotes — believable ones — to 

augment its arguments.  

 

5. The moot point is that AI is most 

likely going to become smart enough to 

upend creative industries. This reality is 

what industries need to confront at 

some point in the not so distant future. 

  

 
 

                                      CHATGPT AI               CYBER 
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1. Definition. Space Situational 

Awareness (SSA) is defined as the 

requisite foundational, current (INT), 

predictive knowledge and 

characterisation of space objects and 

the operational environment upon 

which space operations depend.  SSA 

enables decision making in the 

battlespace.   

 

2. Necessity for SSA.    The socio 
economic and strategic networks have 
relied on space assets for operational 
needs resulting in a large and growing 
resident space object population. 
Today, space is congested and 
contested.  The threats against space 
assets are ever increasing due to 
manmade, natural space objects 
(space weather, meteoroid, asteroids 
etc) and employing counter space 
technologies.  The total number of 
space objects of more than 10 cm sized 
in LEO is expected to be about 60,000 
by 2030.  Therefore, SSA is necessary 
for monitoring and protection of national 
space assets.   
 

3. Military vs Civil Perspective.  

The fulcrum of SSA pivots on both Civil 

and Military perspectives.  From a 

military perspective, SSA is 

fundamental to conduct any counter-

space operations.  The sensitivity to 

possible threats to space assets by 

kinetic and non-kinetic attacks from 

land, sea, air and space, especially due 

to their vulnerability, necessitates the  

 

 

 

 

 

 

inescapable need for a robust SSA 

which is not calculated on a ‘Cost-

Benefit’ ratio basis akin to its civilian 

usage. 

 

 

 

4. Global SSA Capability. USA 

and Russia are world leaders in SSA 

and have the maximum deployed  
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sensors aiding them in development of 

the SSA picture.  Both countries spend 

extensively on their Space based 

Surveillance. China has a network of 

phased array radars and also operates 

Yuanwang tracking ships.  Further, 

China in 2013 commissioned a tracking 

station in Ngari, in the TAR region, and 

a similar facility has also been 

commissioned in Patagonia in 

Argentina.  

 

5. Indian SSA.  The Indian ground 

segment of SSA is in a nascent stage 

and is evolving.  The Multi-Object 

Tracking Radar (MOTR) developed by 

ISRO and the ‘Super Swordfish’ Radars 

of DRDO are used for detecting and 

tracking space objects.  Further, ISRO 

in Jul 22, under project ‘NETRA’ has 

also commissioned the ISRO system 

for Safe and Sustainable Operations 

(IS4OM) for SSA operations. 

 

6. The ISRO in Jul 22, under 
project ‘NETRA’ has also 
commissioned the ISRO system for 
Safe and Sustainable Operations 
(IS4OM) for SSA operations.  
Additionally, ISRO also utilizes Highly 
Accurate TLE from USA under the 
bilateral agreement on SSA signed 
between India and USA in Apr 22.   
 

7. Proposed Way Ahead.  India 

needs to adopt a multipronged 

approach wherein it needs to develop 

intrinsic SSA capability and 

simultaneously get integrated with 

Friendly Foreign Countries (FFCs) for a  

 

 

 

global SSA data sharing mechanism on 

G2G basis.  Attributable to 

development of own SSA surveillance 

network being cost prohibitive, it may 

also be prudent to examine suitability of 

existing radars/ optical telescopes for 

SSA and thereafter integrating them 

into a national grid.  Collaboration with 

the industry/ startups for indigenous 

SSA software development and ‘SSA 

Data as Service’ can also be explored 

towards balancing our security needs in 

a dynamic New space world order. 
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1. Introduction.     Grey Zone 

warfare are always below the 

conventional threshold & can be 

visualized in realms of deniability, 

ambiguity, uncertainty & veracity. 

Cyber Domain in such arena of Warfare 

presents major threats with unknown 

dimensions & far-reaching 

consequences. Every action taken 

using cyberspace to inflict damage to 

the adversary both as an offensive & as 

a defensive measure will come under 

the gambit of cyber warfare. 

 

2. Game Theory & Cyber Grey 

Zone.    War Gaming & the concept of 

Game Theory has seen latest evolution 

in the ambiguous Zone of Grey Zone in 

recent times. In a simulation of 

adversary & defending nations, the 

actions under the DIME (Diplomatic, 

Information, Military & Economic) 

paradigm are categorical of actions & 

simulate the build-up of concepts 

evolved in the research to effect Grey 

Zone Warfare. 

 

3. The Game Theory of Grey 

Zone.   A threadbare assessment of 

Grey Zone gaming theories reveal the 

complexities & dividends accrued by 

adversary & defending Nation with 

some clarity. The assumption is realistic 

of 21st century & has been developed to 

visualize the effect of confrontation 

between US & China. Based on the  

 

 

 

 

 

 

tenets of Grey Zone Warfare, the model 

developed is illustrated as under. 

 

 

4. The model is based on the 

premise of the prowess China enjoys in 

the domain of Grey Zone as a state 

policy on account of assertion of 

legitimate rights. However, the 

strategies in US are at evolution stage 

& are caught in the conundrum of ethics 

& legality under most circumstances. 

The situation is more complex on 

account of China undertaking Grey 

Zone activities at the place of own 

choosing & strength. A brief 

explanation of the above model is as 

under:- 

 

(a) US Ambiguous Watch & 

China Ambiguous Watch          

(-10,1).   The US is seen to 

receive major setbacks here as 

this domain of ambiguity is the 

functional domain of Grey Zone 

& different from decisive battles. 
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(b) US Ambiguous Watch & 

China Decisive Act (-15,1).   In 

the scenario of US on watch 

mode & China in act mode, the 

damages to US will be more 

pronounced but not 

proportionally overwhelming 

from what is happening in the 

watch stage. 

 

(c) US Decisive Act & 

China Ambiguous Watch       

(1,-5).   In this scenario, if US 

goes for an all-out action against 

China, the prowess of China in 

Grey Zone will limit the damages 

inflicted & will NOT be 

proportionally very high. 

 

(d) US Decisive Act & 

China Decisive Act (-5,-5).   

Due to the periodicity of action & 

confrontation, it is seen that the 

damages to the both sides will 

be same & NOT proportionally 

very high befitting a full-blown 

war. 

 

5. India & Grey Zone Cyber 

Threats. India seems to be behind 

its adversaries in the domain of 

offensive & defensive Cyber Grey zone 

endeavours. Though the prowess of the 

Nation in the field of Cyber Dominance 

is praiseworthy, Grey Zone as a 

concept seems to have garnered less 

traction. The growing criticalities in this 

field has thus necessitated a relook of  

 

 

 

 

the strategies at National Level. The 

need for a Flexible Response Strategy 

to Counter Grey Zone Threats in Cyber 

Domain by Indian Army is & has always 

been the priority but its implementation 

requires diligence under various 

verticals of decision-making. 
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1. Introduction.    During the 

recent Russia – Ukraine conflict that is 

raging on, there have been media 

reports and Russian claims of the firing 

of Kinzhal (meaning Dagger), 

presumably a Hypersonic missile in 

March 2022 against ground based 

logistics installations. If the reports be 

true, it would likely be the first such 

instance of a hypersonic missile being 

employed in an active conflict. 

 

2. The Weapon System.   The 

missile is a Russian nuclear-capable 

hypersonic aero-ballistic air-to-surface 

missile. It has a claimed range of more 

than 2,000 km, Mach 12 speed and an 

ability to perform evasive manoeuvres 

at every stage of its flight. It can carry 

both conventional and nuclear 

warheads and can be launched from 

Tu-22M3 bombers or MiG-31K 

interceptors.17 

 

3. Specifications.    Certain key 

technical parameters of the missile are 

as follows:- 

 

(a) Warhead – Nuclear or HE 

fragmentation. 

 

(b) Engine – Solid fuel rocket 

engine (Solid propellant). 

 

(c) Operational Range – 

More than 3000 Kms. 

 

                                                           
17  en.wikipedia.org/wiki/Kh-47M2_Kinzhal 

 

 

 

(d) Maximum Speed – Mach 

10 to Mach 12. 

 

(e) Guidance System – 

Inertial Navigation System with 

the possibility of adjustments 

from GLONASS. 

 

4. Operational History.   The 

Kinzhal entered service in December 

2017. The Russian military has said 

that it used Kinzhal missiles to destroy 

an alleged underground weapons 

depot of the Ukrainian armed forces in 

Deliatyn on 18 March 2022 and a fuel 

depot in Konstantinovka the next day 

during the recent conflict with Ukraine. 

Reportedly, Russian Tu-22 aircraft 

launched three Kinzhal-type missiles at 

targets in the port city of Odesa in May 

this year. 

 

5. Image.  An image of a fighter 

aircraft carrying the Kinzhal is given 

below. 

  

                               RUSSIAN HYPERSONIC WEAPON KINZHAL            ARMAMENT 
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1. Introduction.   The planning and 

design for different types of space 

missions is a trade-off and inter-

disciplinary activity. A number of 

conflicting mission constraints have to 

be addressed in designing an optimal 

and robust mission profile for the 

launch. Broad objectives and 

constraints are the key to the process of 

Space mission analysis and design. 

 

2. Process.    Analysis and design 

are iterative, gradually refining both the 

requirements and methods of achieving 

them. Thus, we must repeat the broad 

process defined below, many times for 

each mission. A generalized approach 

to Space Mission Planning and Design 

can be described as follows:- 

 

(a) Define broad objectives 

and constraints. 

 

(b) Characterize the mission 

by defining alternative mission 

concepts and architectures. 

 

(c) Evaluate the Mission by 

identifying critical requirements 

and evaluating mission utility. 

 

(d)   Define system requirements 

and allocate requirements to 

system elements. 

 

3. The Space Mission Life Cycle 
The life cycle of a space mission 
typically progresses through the 
following four phases:- 

 
 
 
 
(a) Concept Exploration.  
The initial study phase, which 
results in a broad definition of the 
space mission and its 
components. 

 
(b)  Detailed Development.   
The formal design phase, which 
results in a detailed definition of 
the system components and in 
larger programs, development of 
test hardware or software. 

 
(c)  Production & Deployment.   
The construction of the ground 
and flight hardware and software 
and launch of the first full 
constellation of satellites. 

 
(d) Operations & Support. 
The day-to-day operation of the 
space system, its maintenance 
and support, and finally it’s de-
orbit or recovery at the end of the 
mission life 

 

4. Conclusion.  Planning a 

mission for the space and exploitation 

of the space is very expensive. Cost is 

a fundamental limitation to nearly all 

space missions. Consequently, the 

continuous endeavor of planning and 

designing is to assess as to how things 

traditionally have been done and how 

they should be done differently, both to 

lower cost and to achieve the greatest 

return from the space investment. 
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1.    Huawei MoU with Saudi.   A 

memorandum with China's Huawei 

Technologies on cloud computing and 

building high-tech complexes in Saudi 

cities, has been inked during the recent 

visit of Chinese President Xi Jinping’s 

visit to Saudi Arabia. Despite U.S. 

unease with Gulf allies over a possible 

security risk in using the Chinese firm's 

technology, Huawei has participated in 

building 5G networks in most Gulf 

States bypassing the U.S. concerns. 

 

2. Artificial Rare Earths.  

Between the environmental impacts, 

and the heavy reliance on China, 

there’s been an urgent search for 

alternative materials that do not require 

rare earths. In the new study, 

researchers from Cambridge 

investigated a promising alternative 

called tetrataenite. The team says this 

discovery could lead to a viable 

alternative to rare-earth magnets – 

although more work will be required to 

check whether tetrataenite created this 

way will work in these magnets. 

 

3. Meta Losses. Facebook’s 

parent Meta Platforms is making a huge 

investment in virtual reality, but its 

actual reality is looking like a real 

disaster. Meta's stock plunge has far 

outpaced the overall tech sector, with 

its shares down 67% from a year 

earlier. Despite that, Meta CEO Mark 

Zuckerberg reiterated his commitment 

to spending billions of dollars 

developing the metaverse amid  

 

 

 

investor concern about the health of his 

company’s online advertising business. 

 

4. Indian Space Startup. An 

Indian aerospace startup has launched 

the country's first privately made rocket 

– a milestone in India's effort to foster a 

private space industry. The rocket, 

called Vikram-S, was launched with 

applause by onlookers on Friday 

morning from the government-run 

Satish Dhawan Space Center, near the 

city of Chennai on 18 Nov 2022. The 

company behind the rocket is Skyroot, 

Aerospace based in Hyderabad and 

founded by former engineers in the 

ISRO. 

 

5. Crypto Winter?   The weeklong 

tale of financial discrepancies in         

Nov 2022 has hit cryptocurrencies on a 

different level. The value of Bitcoin has 

seen unexpected lows since 2020, 

along with the dipping values of altcoins 

such as Cardano, Solana, XRP, and 

Dogecoin by more than 10 percent. 

Digital assets are under pressure due to 

the FTX collapse, which has led to $180 

billion being wiped out from the crypto 

market. Some experts predict that a 

Crypto Winter is on the way … 
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1. Anti Drone Laser System 

www.laserfocusworld.com/lasers-sources/article/14277939 

 

2. INS Mormugao 

 The Hindu Newspaper 21 Dec 2022 

 

3. B-21 Raider 

Northrop Grumman in www.firstpost.com/explainers/b-21-raider-most-

advanced-military-aircraft-us-air-force-northrop-grumman-11731691.html     

 

4.  Small Modular Reactors. 

www.iaea.org/newscenter/news/whats-new 

   Idaho National Laboratory – www.inl.gov 

 

5. ADAPTIV Camouflage 

 https://www.baesystems.com/en/product/ 

 

6. ARCAS Smart Rifle 

 Elbit Systems at https://elbitsystems.com/product/arcas/ 

  

7. INTeACT Combat Management System 

BAE Systems at https://www.baesystems.com/en/product/combat-

management-systems 

 

8. Laser Based Drone Charger 

The Defense Post at https://www.thedefensepost.com/2023/01/11/chinese-

laser-based-drone/ 

 

9. Heat Stress Control Mechanisms 

EB Neeves in Advances in Military Technology Vol. 17, No. 2, 2022, pp. 317-

323 

 

10. Blue Spear Missile System 

   Israeli Aerospace Industries 
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