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MESSAGE FROM CHIEF OF THE AIR STAFF 

AIR CHIEF MARSHAL AP SINGH PVSM  AVSM  

 
1. IAF is going through a transformation in this era of Indian industrial 

awakening.  This year of IAF is being themed as ‘Saksham, Sashakt, 

Atmanirbhar’ which signifies the impetus given by IAF towards self-

reliance and Make in India.  In the past few years, there has been a 

continuous push towards making IAF more self-reliant by engaging 

MSMEs, start-ups, individual innovators, professionals, R&D institutes 

and academia.   

2. With impetus on ‘Atmanirbharata’ and National vision of  

‘Viksit Bharat’, IAF is more determined than ever towards building a 

strong partnership with Indian industries and strengthening the 

foundation of our technological superiority to induct effective systems. 

This compendium shares the capability requirements of the IAF to be an 

effective deterrent and ensure air supremacy in any conflict.  The 

requirements shared through this compendium are a reflection of IAF’s 

push towards operational preparedness in light of the geo-political 

situation in various theatres of the world. 

3. The release of this compendium to the industry emphasises our 

belief in Indian industry’s capabilities to develop technologically modern 

systems.  I am sure that these Problem Statements will find their suitable 

place in the future roadmap of Indian industries and contribute towards 

continued operational capability of IAF while making it more self-reliant. 
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MESSAGE FROM DEPUTY CHIEF OF THE AIR STAFF 

AIR MARSHAL TEJINDER SINGH AVSM VM 

 
IAF has always been at the forefront of efforts towards indigenous 

capability building.  All domain experts of the defence ecosystem 

including policy makers, users and developers, have been focused 

towards achieving Atmanirbharta and are aligned towards making 

progressive policies like DAP 2020.     

 The IAF centres of excellence like ASTE and SDI have integrated 

with this effort for facilitating the industry partners more than ever.  

Formation of Dte of Aerospace Design (DAD) at Air HQ, with focused 

aim of facilitating innovations in IAF and increased interaction with the 

private industries has been a major step towards partnering innovative 

and indigenous developments in the field of Air Force domain.  Regional 

Aerospace Innovation Divisions (RAIDs) at Bangalore and Gandhinagar 

have been established under DAD as dedicated industry outreach 

teams for IAF.  Industry outreach events have been conducted at IAF 

stations, resulting into valuable partnerships between industries and 

IAF in form of formal contracts. 

 The compendium aims to bring problem statements on the table 

for the industry partners to pick their challenges as per their 

capabilities.  Handholding for product realisation through the route to 

certification for airborne equipment and other issues which are new to 

the private industry partners is being carried out by DAD.   

 This compendium, though being the first, will definitely form a 

medium of exchanging ideas between the IAF and its industry partners 

for improvement in our capabilities to further and achieve the goals of 

Atmanirbharta in Aerospace sector. 
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PREFACE 
 

 In the rapidly evolving landscape of  aerospace technology 
and defence, collaboration between the Indian Air Force and 
industry partners has never been more crucial. This IAF 
Compendium of  Challenges & Opportunities for Indian Industry is 
an invaluable resource that encapsulates the strategic challenges 
and technological opportunities that lie at the forefront of  National 
defence and Air superiority. 
 
 Indian Air Force stands as a beacon of  innovation and 
strategic prowess, continually striving to maintain its edge 
through the adoption and integration of  cutting-edge 
technologies. In this pursuit, the engagement with industry 
partners becomes essential, fostering a synergistic relationship 
that accelerates technological advancements and operational 
efficiencies. This compendium is designed to bridge the gap 
between the Indian Air Force's needs and the industry's 
capabilities, providing a comprehensive overview of  the key 
problem statements that require innovative solutions and expert 
insights.   
 
 The problem statements included in this compendium are not 
merely challenges; they are calls to action for pioneering minds 
and dedicated organisations to contribute their expertise and 
creativity. Each statement is a reflection of  the complex and 
multifaceted nature of  operations in the aerospace domain, 
addressing areas ranging from advanced technologies and 
propulsion systems to cyber security and autonomous systems. 
Some of  these challenges are already being met through existing 
collaborations, however their spiral development into better or 
new products is deemed to be an opportunity for the Indian 
industry.  
 
 The Indian Air Force’s commitment to partner with industry 
is grounded in a shared vision of  excellence and innovation. By 
aligning with the strategic goals outlined in this document, 
industry leaders have the opportunity to not only contribute to 
vital national security objectives but also to position themselves at 
the cutting edge of  technological development.  
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PREFACE 
 

 This compendium is more than a catalogue of  problem 
statements; it is an invitation to engage in a collaborative process 
that drives forward the capabilities of  the Indian Air Force and 
enhances national security. 
 
 As you explore the problem statements contained within, 
Indian Air Force encourages you to view them through the lens of  
opportunity each represents. The Indian Air Force values the 
insights and solutions that industry partners bring to the table and 
is eager to engage with those who are ready to tackle these 
challenges head-on. 
 

Note :- The images in this compendium are placed for 
representative purposes and are intended only to introduce the 
challenge. 
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The  compendium has been arranged into three sections for 
the ease of  the readers. 
 
Section-I (Page 22-109):   This section comprises of  ongoing 
projects under Make, iDEX  and TDF categories for which the 
Industry partners for design and development have been 
shortlisted by IAF. 
 
Section-II (Page 111-163):   This  section comprises of  
projects under Make, iDEX and TDF categories which are 
open for participation by Start-Ups / MSMEs / large Industries.  
 
Section-III (Page 165-212):    This section comprises of  future 
opportunities for industries. 
 
Furthermore, Sections I and II have been arranged capability/ 
domain wise for the readers to quickly glance though the 
projects pertaining to any specific capability/ domain of  
reader’s interest. All the projects have been classified into 

Weapon System DefSpace/ Satellite 

Air Defence Early Warning 

UAS/ CUAS Communication 

Training/ Simulators Sensors 

Sustenance Op Capability 

Sub Systems Software 

Bio-Medical Aero-Engine 
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SECTION - I 
 

ONGOING PROJECTS 
UNDER DEVELOPMENT 
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AERIAL FUSE FOR BOMB 

A proximity fuze (also Variable Time or VT fuze ) is a fuze 

that detonates an explosive device automatically when it 
approaches within a certain distance of its target. It is 
proposed to indigenously Design, Develop and 
Manufacture Aerial Fuse (with impact delay and proximity 
modes) for Mk 80 series General Purpose Bombs. 
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125 KG BOMB 

The 125 kg bomb (akin to Mk 81) is an aircraft delivered air 

to ground munition for use against targets such as buildings, 
troop concentrations and light armoured vehicles. The 125 kg 
bomb will comply to US military Mk 81 bomb design 
standards. This 125 kg bomb will be compatible for carriage 
by IAF Western and Russian origin aircraft. The Mk 81 type 
bombs can be carried by a wide range of aircraft, including 
fighter jets and attack aircraft. This bomb can also be 
equipped with guidance kits like the Paveway series for 
converting these into smart munitions. 
 
 



26
12

0

24 

HELICOPTER LAUNCHED WEAPONISED DRONE 

A helicopter launched weaponised drone with Man-unmanned 

teaming capability will be developed with capability of 
launching from Mi-17 class helicopter truss/ wings with a 
minimum warhead of 50 Kgs and a minimum range of 40 Kms. 
It will have following capabilities:- 
 

(a)   Electro Optical/ lnfrared (EO/ IR) head for guidance 

(b)   GNSS denied environment navigation 

(c)    Pilot in loop control and video relay  

(d)   Compatible store with existing bomb rack 

(e)  Circular Error Probable (CEP) of less than 5 meters  

(f)    Capability to define impact angle and attack direction  

(g)   Environmentally sealed for carriage and handling 
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BOOSTER ASSISTED REK WITH  
EO-IR TERMINAL GUIDANCE 

It is required to develop rocket/ engine assisted Range 

Extension Kit for conversion of 250 Kg High Speed Low Drag 
bombs with Electro Optical/ lnfrared (EO/ lR) head for terminal 
guidance. The range should be greater than 150 Kms. The kit 
should have scene matching capability, ability to work in GNSS 
denied environment. It should strap-on to existing HSLD 250 
Kg bombs Store and should be compatible with existing bomb 
rack of aircraft available in lAF. It should have accurate 
delivery Circular Error Probable (CEP) of less then 5 meters.  
It should have capability to define impact angle and attack 
direction through mission planning. The design should support 
ease of maintenance and handling Storage in strap-on 
condition.  
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AIR LAUNCHED FLEXIBLE ASSETS –SWARM  
(ALFA-S)  

The Air Launched Flexible Asset-Swarm (ALFA-S) is to act 

as an offensive weapon from a stand-off range, effectively 
saturating enemy air defenses while performing roles such as 
Intelligence, Surveillance and Reconnaissance (ISR), Battle 
Damage Assessment (BDA) and radio relay to extend 
communication. The ALFA-S system, integral to developing 
the Manned-Unmanned Teaming (MUM-T) concept, 
necessitates the creation of a Minimum Viable Product (MVP) 
that includes five UAVs capable of hard kill, ISR and data 
relay functions, launched from NATO-standard launchers.  
 
Equipped with advanced ATR capabilities supported by AI/ML 
algorithms, the system will achieve high impact accuracy 
within a 3-meter Circular Error Probable (CEP), with the 
ability to adapt target coordinates mid-flight. Furthermore, the 
design emphasizes modularity, ruggedness for transport and 
easy maintainability, ensuring the ALFA-S is operable under a 
wide range of environmental conditions while being compliant 
with relevant military standards for airborne applications and 
EMI/ EMC compatibility.  
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MULTI DOMAIN LAUNCH CAPABLE  
LOITERING AERIAL INTERCEPTOR  

Long range drones are a threat to vital installations. The 

interception of these drones with missiles require large 
infrastructure and high per weapon cost. With increasing use 
of drones, an autonomous interceptor is required to detect, 
identify and destroy these drones. These counter swarm 
drones will be tube launched drone system that can be 
launched from helicopters, ground vehicles or static 
installations. The system will be capable of loitering over a 
vital installation while waiting for an incoming drone threat. 
The system must be able to home-on to drones. The 
neutralization may be a hard kill or any suitable technology 
for enemy drone neutralization. The system will be capable of 
integrating with IAF systems, when required. The minimum 
mandatory operating altitude is 8000 ft AMSL. 
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SPACE DOMAIN AWARENESS  

The proliferation of technology and reduced launch cost 

have led to a significant rise in the number of objects in the 
outer Space. There is also a confluence of commercial and 
military interest in space for Space operations. Hence there is 
a need to monitor the space objects. The space object 
observation data from the telescope will provide the Space 
Situational Awareness (SSA). SSA data will be used to track 
and monitor all activities in outer space. 
 
SSA data services will be employed for the monitoring and 
tracking of space objects. This would enable detection, 
tracking and monitoring of space objects for generation of 
space objects catalogue towards space operation and 
simulation. It would also help in analytics for Space 
Surveillance and facilitate envisioned integrated Command 
and Control Centre for Space Operations.  
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AUTONOMOUS DOCKING OPERATIONS FOR  
ON ORBIT MAINTENANCE AND REFUELLING (OOMR) 

Spacecraft is intended to undertake maintenance and 

refuelling operations on friendly/ cooperative deployed Space 
Assets. This technology will not only be a force multiplier but 
will boost space operations supplementing increased satellite 
life, reduced down time, saving cost of replacement of space 
asset and increased operational flexibility.  
 
The proposal is to develop technologies for docking 
operations with friendly/cooperative spacecraft to be 
serviced, refuelled or maintained. The technology for precise 
guidance during all phases of operation (proximity, terminal 
guidance and docking) and docking methodologies will be 
developed. 
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INTELLIGENT ON-BOARD SYSTEM FOR  
SATELLITE MISSION PLANNING 

There is a requirement of an Intelligent On-board System for  
Mission Planning of satellites equipped with RF sensors,  
crucial for enhancing autonomous military operations. This 
system will execute missions independently by processing 
commands from ground control, reducing the need for  
continuous human oversight. By integrating advanced  
algorithms and processing capabilities, it efficiently collects 
and analyzes critical radio frequency (RF) data, essential for 
detecting and identifying various RF sources, which is vital for 
tasks like electronic warfare, surveillance and reconnaissance.  
 
Autonomous operation ensures missions are carried out with 
minimal latency and high precision, adapting to dynamic 
operational environments without direct ground control 
intervention. This approach increases mission effectiveness 
and optimizes satellite resources by enabling real-time data 
collection and analysis. The proposed intelligent system 
significantly enhances the strategic value of satellites in 
military operations, providing timely and reliable RF data, 
crucial for maintaining a tactical advantage in complex and 
evolving scenarios. Overall, it will strengthen the capability of  
satellites in support of critical defence missions. 
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GROUND CONTROLLED SATELLITE ANTENNA  
FREQUENCY SWITCHING SYSTEM  

There is a requirement of a space-based, multi-band antenna 
system for RF sensor satellites. The system to operate across 
multiple frequency bands, consolidating the functionality of 
separate antennas into a single, versatile unit. This capability 
is critical for enhancing the efficiency and flexibility of satellite  
operations. By integrating a multi-band antenna system having 
various operating frequencies, the satellite can adapt to 
various operational needs without the requirement for multiple, 
physically distinct antennas. This eliminates the complexity 
and weight associated with deploying separate antennas for 
different frequency ranges. 
 
The antenna system's configurability via a ground-based  
control system allows precise switching and tuning across  
various frequency bands. For military applications such as 
electronic warfare, signal intelligence and communications, the 
ability to rapidly reconfigure antenna settings ensures  
optimal performance and adaptability. This system will 
enhance mission versatility, reduce hardware requirements 
and support more effective and agile satellite-based operations 
in diverse and demanding environments. 
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MULTIBAND RF SENSOR DATA PROCESSING AND 
ANALYSIS SYSTEM  

There is requirement of Data Processing and Analysis tool 
for multiband RF data collected by RF sensor satellites, 
aimed at enhancing aerospace power strategically. This tool 
is essential for optimizing the analysis of complex RF signals 
gathered across multiple frequency bands. RF sensor 
satellites are key elements in tasks such as surveillance, 
electronic warfare and reconnaissance. Using a ground-
based processing platform equipped with advanced AI tools, 
the system will improve data interpretation speed and 
accuracy significantly.  
 
Multiband RF data presents diverse signals that are 
challenging to analyze manually. AI-driven analysis enables 
automated identification and classification of various RF 
sources and patterns, supporting more informed decision-
making. The ground-based platform efficiently handles large 
data volumes, offering actionable intelligence and enhancing 
situational awareness. This capability is critical for responding 
to evolving threats and adapting to dynamic operational 
environments. By leveraging AI for data analysis, the IAF can 
achieve a strategic advantage through timely and precise 
insights, ultimately boosting aerospace power and mission 
effectiveness. 
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L/P BAND CONTINUOUS WAVE SAR PAYLOAD FOR 
LEO SMALL SATELLITES 

There is requirement of L/P band Continuous Wave Synthetic  
Aperture Radar (SAR) payload for small satellites in Low 
Earth Orbit (LEO), aimed at providing high-resolution imaging  
capabilities essential for intelligence, surveillance and  
reconnaissance (ISR) missions. Deploying this advanced 
SAR system on small satellites allows continuous, detailed  
observation of ground targets, enhancing situational  
awareness and operational effectiveness. Integrating the 
SAR payload into small satellites offers strategic advantages, 
as these satellites are cost-effective, rapidly deployable and 
can operate in constellations for persistent coverage.  
 
The Continuous Wave SAR payload enables the satellites to  
capture real-time, high-resolution imagery in all weather  
conditions and under varying light levels, crucial for tracking 
enemy movements and detecting hidden or camouflaged  
objects. This integration ensures the SAR payload functions  
efficiently within the satellite's compact form factor, 
maximizing performance while maintaining the satellite’s 
agility and operational flexibility. In the military aerospace 
context, this capability enhances reconnaissance and target 
identification, supporting informed tactical decisions and 
maintaining a technological edge over adversaries.  
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MINIATURISED MULTI-PAYLOAD SATELLITE  
UPTO 150 KGS  

The miniaturization of electronic payloads has transformed  

satellite technology, enabling small satellites, around 150 kg, 
to perform tasks previously handled by large, dedicated  
satellites. This advancement is especially advantageous for  
Indian Air Force (IAF) operations, where cost-efficiency, rapid 
deployment and operational flexibility are critical. The  
proposed development of a modular small satellite that  
integrates various miniaturized payloads such as Electro-
Optical (EO), Infrared (IR), Synthetic Aperture Radar (SAR) 
and Hyper Spectral sensors addresses these operational 
needs effectively. Such satellites can be manufactured at 
lower costs compared to traditional large satellites, while their  
smaller size and weight offer more affordable and flexible 
launch options.  
 
In IAF operations, deploying a modular satellite with multiple 
sensing capabilities significantly enhances intelligence, 
surveillance and reconnaissance (ISR) missions. The 
integration of EO, IR, SAR and Hyper Spectral sensors into 
one platform provides comprehensive situational awareness 
and multidimensional data collection. This approach not only 
optimizes resource utilization but also improves the 
adaptability and responsiveness of military satellite systems, 
boosting overall operational superiority.  
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MINIATURISATION OF PAYLOADS (EO AND SAR) FOR 
A SMALL SATELLITE UPTO 150 KGS 

It is required to develop a miniaturized Electro-Optical (EO) 

sensor with sub-meter resolution and an X-band Synthetic 
Aperture Radar (SAR) sensor for integration into a compact 
small satellite. By combining these advanced sensors, the 
IAF can achieve high-resolution imaging in a streamlined, 
efficient system. The miniaturized EO sensor will provide 
detailed optical imagery, critical for precise reconnaissance 
and target identification in challenging environments. 
Complementing this, the X-band SAR sensor will deliver all 
weather, day and night imaging, ensuring continuous 
surveillance and tracking capabilities. Integrating these 
sensors into a small satellite, weighing under 150 kg, ensures 
a cost effective, highly deployable platform.  
 
This satellite can be manufactured and launched with ease 
and at lower costs compared to larger systems, while still 
providing high-quality data. Such a platform enhances 
situational awareness, strategic intelligence and operational 
flexibility. Its compact design supports rapid deployment in 
constellations, ensuring persistent and versatile coverage, 
significantly bolstering the IAF's aerospace power by 
improving the effectiveness of satellite-based ISR missions.  
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MINIATURISATION OF PAYLOADS (IR & HYPER  
SPECTRAL) FOR A SMALL SATELLITE UPTO 150 KGS 

It is required to develop a miniaturized Infrared (IR) sensor 

and Hyper Spectral sensor for integration into a compact 
small satellite, addressing critical military aerospace needs. 
This combined sensor package will enable a satellite 
weighing less than 150 kg to deliver advanced  imaging 
capabilities for tactical and strategic missions. The 
miniaturized IR sensor will provide crucial thermal imaging,  
allowing for the detection and tracking of heat signatures in 
diverse conditions, including night operations and through 
obscurants. This capability is essential for target 
identification, thermal anomaly monitoring and search and 
rescue missions.  
 
Meanwhile, the Hyper Spectral sensor will deliver detailed 
spectral analysis across a wide range of wavelengths, 
facilitating the identification of materials, environmental 
conditions and battlefield changes. These combined features 
significantly enhance reconnaissance, surveillance and 
environmental monitoring effectiveness. Integrating these 
sensors into a small satellite simplifies manufacturing and 
deployment, making advanced ISR capabilities more cost-
effective and accessible, while the compact design allows for 
rapid deployment and improved operational flexibility, 
strengthening IAF’s strategic advantage.  
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MINIATURISATION OF ON-BOARD ANTENNA SYS  
USING ADDITIVE MANUFACTURING TECHNIQUES 

Additive Manufacturing (AM) is a transformative technology 

for military aerospace applications, especially in developing 
miniaturized on-board antennas for small satellites. AM 
utilizes computer-aided design (CAD) software or 3D 
scanners to guide hardware in layering materials to create 
complex, precise geometric shapes. This capability allows the  
production of high-performance components tailored to  
specific mission requirements. The proposed use of AM to  
fabricate miniaturized antennas for payload data download 
and telemetry/ command (TM/TC) communication on small  
satellites takes advantage of these benefits. AM enables the 
creation of compact, lightweight antennas crucial for efficient 
communication and data transfer in space, ensuring real-time 
data transmission and maintaining command and control 
links.  
 
Additionally, AM allows rapid prototyping and customization of 
antenna designs, optimizing performance while reducing 
weight and space requirements. This approach supports the 
efficient deployment of advanced small satellite systems,  
enhancing operational capabilities while lowering costs. By  
incorporating AM, the IAF gains a strategic advantage with 
more agile, cost-effective satellite communication solutions, 
boosting overall mission effectiveness and responsiveness. 



26
12

0

38 

HIGH SPEED ON-BOARD DATA PROCESSING  
TECHNOLOGY FOR LEO IMAGING SATELLITES 

It is required to develop On-board Data Processing (OBDP) 

module. The increasing use of multi-payload satellites in 
military aerospace will lead to the generation of vast amounts 
of data. To efficiently manage this, high-speed on-board data 
processing systems are essential. The system must be 
capable of generating Level-1 products, particularly for Earth 
Observation (EO) and Synthetic Aperture Radar (SAR) 
payloads, directly in space. These systems will analyse and 
filter data before transmitting it to ground stations, ensuring 
only relevant and processed information is sent. This 
approach reduces transmission time and minimizes data 
overload on the ground, allowing for faster and more accurate 
decision making.  
 
With advancements in future military aerospace technology, 
integrating such on-board processing systems is crucial for 
enhancing satellite communication, surveillance and 
intelligence operations. By processing data in orbit, these 
systems will optimize the flow of critical information, providing 
a significant advantage in real-time military applications.  
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AI/ ML BASED CHANGE DETECTION FOR  
MULTI PAYLOAD FUSED IMAGERY DATA  

IN SATELLITE 

It is required to develop an AI/ ML based on-board analytics 

system for Earth Observation (EO) imagery. This system 
would enable real-time change detection and intelligent 
decision making based on the outcomes of imagery analysis. 
By integrating artificial intelligence, the on-board system can 
process data from multiple payloads, extracting critical 
information and autonomously making decisions. This 
reduces the reliance on ground-based data processing, 
significantly improving the speed and efficiency of satellite 
operations. Such a system would enhance situational 
awareness and response times, allowing for faster and more 
accurate mission planning in defence and surveillance 
applications.  
 
By leveraging AI/ ML technologies, future IAF operations will 
benefit from increased automation, allowing satellites to 
autonomously interpret and act upon data, providing real-time 
insights to decision-makers. This technological advancement 
represents a key step forward in the evolution of space-
based defence systems, optimizing both performance and 
operational flexibility in the increasingly complex realm of IAF 
operations.  


