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Abstract

The historical journey of India Air Force (LAF) as an interregnal part of
Indian Armed Forces is story of dignity, loyalty and success. It was
founded in British India in 1932 but the actual fly started after
independence in 1947, on the same time there were severe challenges
started to raise from the neighbouring countries to our national security
that was very successfully met out by IAF.

The present research paper investigates all the process of technological
development, battles, special operations and the comprehensive success
stories of IAF as well it examines both the security and technological
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but it’s an effort to analyse major aspects from background to all the
contemporary circumstances related to IAF interesting and significant to
all.

Key Words: Indian Air Force (IAF), Indian Armed Force, British India,
Independence, Neighbouring Countries, National Security, Technological
Development.

*Corresponding Author
DOI: 10.46333/ijtc/12/1/18

PAPER/ARTICLE INFO
RECEIVED ON: 25/05/2023
ACCEPTED ON: 28/06/2023

Reference to this paper
should be made as follows:

Rizwan, Mohd & Aarjoo

(2023), “The Indian Air
Force's Technological
Development  since Its
Inception”, International
Journal  of Trade  and

Commerce-IIARTC, Vol. 12,
No. 1, pp: 201-216.



The Indian Air Force's Technological Development since Its Inception

Mohd Rizwan, Aarjoo

1. INTRODUCTION

The Indian Air Force (IAF) has gone a long way from its foundation in 1932. The IAF has seen
tremendous technical improvements throughout the years, which have played a critical part in
developing its capabilities and making it into one of the world's most potent air forces. The IAF
has developed to suit the shifting needs of contemporary warfare, from the early days of biplanes
with primitive air-to-ground capabilities to the present era of supersonic jets and superior air-to-
air and air-to-ground armament. Yet, the influence of technology developments on the
capabilities and growth of the IAF has not been well explored or recorded.

The most prominent air-power theory of the time was offered by Italian pilot and military thinker
Guilio Douhet, who predicted that the air force would become the nation's offensive weapon and
that wars would be won by enormous air raids. He was the first to recognise the full scope of air
power and strategic bombardment. Airpower attracted the attention of Douhet from 1909
onwards, but he first gave the form of a book to his ideas in 1921 named 'The Command of Air.!
With the arrival of aircraft as an attacking equipment, the air force's strength is limitless, and no
preventative mechanism is available or can be offered in the near future. Because of the expanded
fighting potential of aircraft as a result of aerial bombardments, nations located thousands of
miles away on land and separated by oceans will now be able to experience the effects of air war.
High mobility aircraft are the most effective attacking weapon since they are free of the limits of
the ground plane and are the fastest mode of movement. Poisonous gas-powered bombs may be
dropped from aircraft and have a long-lasting effect.

The employment of aircraft as a weapon is a relatively new development in the history of warfare.
Despite this, it has become the weapon of choice in modern combat in less than 70 years.
Airpower has witnessed more changes and developments than any other weapon of war, dating
back to World War I, when aircraft constructed of wood and canvas ruled the sky, to the invisible
supersonic composite stealth fighters deployed in Southwest Asia. Notwithstanding
improvements in design and aircraft capability, many of the core dictums of airpower and
strategic bombardment that were initially established are still applicable today.

The Indian Air Force (IAF) is the air arm of the Indian Armed Forces, in charge of protecting the
country's airspace and assisting ground troops in times of combat. The IAF has seen several
technical breakthroughs throughout the years, allowing it to become a more proficient and
effective combat force. The IAF has developed to suit the shifting needs of contemporary warfare,
from the early days of biplanes with primitive air-to-ground capabilities to the present era of
supersonic jets and superior air-to-air and air-to-ground armament.

2. DEVELOPMENT DURING 1947 TO 2000

1948-1960: The Indian Air Force (LAF) saw considerable changes from 1948 to 1960 as the country
transitioned from British control to independence. During this time, the Indian Air Force used
both British and American aircraft.

1 Jonathan Haslam, December 2012, Guilio Douhet and the Politics of Airpower, Journal: The International
History Review, Vol. 34, No. 4, pp. 753-773.
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Hawker Tempest, De Havilland Vampire, Republic Thunderbolt (P-47), Supermarine Spitfire,
Curtiss P-40 Warhawk, Douglas DC-3 Dakota, Short Sunderland, Boeing B-29 Superfortress, and
Avro Lancaster were among the aircraft in the IAF's inventory during this time period. These
aircrafts were critical in boosting the IAF's capabilities and supporting India's national and
security interests. Moreover, developments in avionics, navigation systems, armament systems,
and propulsion systems aided the IAF. The IAF's capacity to find, track, and engage enemy
targets was enhanced by the employment of radar and other electronic devices. The incorporation
of sophisticated weaponry systems like bombs, missiles, and guns boosted the IAF's capabilities.
The development of more powerful and dependable propulsion systems, like as turbojets and
turbofans, increased the IAF's aircraft performance and efficiency. With the deployment of these
technologies, the IAF was able to fly at higher altitudes, with more speed and range, and with
greater dependability.

1960-1975: During this time, the IAF continued to grow and modernise, obtaining new aircraft
and improving its capabilities. During this time, the IAF was also involved in a number of
missions, including the 1965 Indo-Pakistan War and the 1971 Indo-Pakistan War.

At this time, the Indian Air Force's inventory included Russian-origin fighters such as the Mig-21,
British-origin Hunters and Canberras, and indigenous aircraft such as the HF-24 Marut.
Adoption of modern technology including air-to-air refuelling and beyond-visual-range air-to-air
missiles, as well as enhanced navigation and communication. These developments aided the IAF's
operational capabilities and boosted its capacity to carry out its job efficiently.2

These developments assisted the IAF in meeting its military requirements while also allowing the
IAF to stay up with new threats and sustain operational capabilities in the face of changing
conditions.

1976-2000: The IAF made tremendous progress in strengthening its capabilities during this time
period by obtaining new aircraft, modernising its infrastructure, and improving operational
readiness.

In 1983, the Tejas Light Combat Aircraft programme was established with the goal of developing
an indigenous fourth-generation fighter aircraft for the Indian Air Force. The Jaguar deep
penetration strike aircraft was introduced in 1979, expanding the IAF's ground assault capability.
In addition, the Su-30MKI multirole fighter aircraft was introduced in 1997 to improve air-to-air
and air-to-ground warfare capabilities. Existing systems were updated, and new Airborne Early
Warning and Control (AEW&C) platforms were introduced. The 1980s and 1990s saw the
introduction of upgraded fighter planes, transport aircraft, and helicopter gunships. During this
period, major aircraft like the MiG-23/2u, Sukhoi Su-30MKI, IL-76, and Mi-25/35 were entered.3
The IAF got AN-32s and II-76 transport planes, which greatly improved its capabilities to
undertake humanitarian and disaster relief operations, as well as carry personnel and equipment.
The IAF's operational skills enabled it to respond to new security challenges more effectively.

2 How IAF transitioned into a formidable force, August 12, 2022, Financial Express.
URL:https:/ /www.financialexpress.com/ defence/how-iaf-transitioned-into-a-formidable-force /2627652 /
3 Aviation India, 2021, Indian Air Force. URL:https:/ /aviationindia.net/indian-air-force
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The Indian Air Force (IAF) underwent several significant developments and saw the introduction
of several new aircrafts.4 In the 1980s, the IAF introduced the MiG-29, which was outfitted with
modern avionics, armament systems, and propulsion systems. At this time, the Su-30MKI and
Mirage 2000 were launched and rapidly constituted the backbone of the IAF's fighter fleet. They
had superior avionics and weapons systems, as well as the ability to carry air-to-air and air-to-
ground missiles. Throughout the period 1976-2000, these aircrafts played a significant role in the
IAF, strengthening the service's capabilities and allowing it to respond effectively to evolving
threats. Modern avionics systems, strong propulsion systems, improved weapon systems, more
aerodynamically efficient airframes, and enhanced training and simulation systems all played a
role in the IAF's growth during this time period. These technical improvements assisted the IAF
in becoming more capable, efficient, and equipped to carry out its missions and respond to
changing threats.

3. OPERATIONS CONDUCTED BY IAF

The Indian Air Force (IAF) conducted several operations from 1976 to 2000, including both
military and humanitarian missions. Some of the significant operations conducted by the IAF
during this period are:

i Operation Meghdoot

The codename for the Indian military campaign to conquer the Siachen Glacier in the Karakoram
Mountains in Jammu and Kashmir in 1984 was Operation Meghdoot. The Indian Air Force was
critical in assisting the Indian Army in successfully capturing and defending the Siachen Glacier.

ii.  Operation Poomalai

Operation Poomalai was a humanitarian mission initiated by the Indian Air Force (IAF) in 1987 to
airlift food and supplies to Tamil refugees in Sri Lanka devastated by the country's civil conflict.
The operation was carried out in response to Sri Lanka's deteriorating humanitarian situation and
the mounting requirements of the refugees. The IAF's first significant humanitarian operation,
Operation Poomalai, established the IAF's capacity to respond to crisis circumstances in the
region. The mission demonstrated the IAF's dedication to the welfare of the Indian people and the
regional community. It also contributed to India's image as a responsible regional power by
demonstrating its capacity to respond rapidly in crisis situations.

iii. Operation Rhino

Operation Rhino was a 1990 Indian military operation in the northeastern state of Assam to
combat separatist insurgent operations by the United Liberation Front of Assam (ULFA). The
Indian Air Force was vital to the operation, providing close air support to ground forces,
conducting reconnaissance flights, and airlifting personnel and supplies to forward operating
bases. The IAF also took out air attacks on rebel camps and important ULFA commanders,
assisting in disrupting their activities and bringing the battle to a close. The IAF displayed its

4 Abhijit Bhatacharya, October 4, 2022, Indigenous fighters key to IAF’s growth, The Tribune.
URL:https:/ /www.tribuneindia.com/news/comment/indigenous-fighters-key-to-iafs-growth-437817
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capacity to operate in a complex and tough environment, supporting ground troops and attaining
strategic objectives through the deployment of air power during Operation Rhino.?

iv.  Operation Safed Sagar

The Indian Air Force (IAF) played a role in the 1999 Kargil War between India and Pakistan.
During the battle, the Indian Air Force carried out a series of air raids against Pakistani
strongholds in Jammu and Kashmir's Kargil area, which was occupied by Pakistan-backed rebels.
The principal goal of the Indian Air Force was to give air assistance to the Indian Army in its
operations to retake the seized territory.

V. Operation Vijay

The Indian Air Force played an important role in Operation Vijay, the Indian military action
during the Kargil War in 1999. The Indian Air Force was entrusted with providing air support to
the Indian Army, which was engaged in fierce action with Pakistani-backed insurgents on the
mountain heights of Kargil in Jammu and Kashmir's northern area.

4. TECHNOLOGY AND OPERATIONAL CAPABILITIES IN 21ST CENTURY

At this time, the IAF has continued to expand and modernise, purchasing new aircraft,
developing new capabilities, and boosting its manpower strength. Throughout this time, the IAF
has also been involved in a number of operations, notably Operation Parakram in the aftermath of
the 2001 Parliament attack and Operation Vijay in the 1999 Kargil War.

From 2000 until 2022, the Indian Air Force saw significant changes. This time period saw a
dramatic shift in terms of both technology and operational capability. Among the key innovations
and achievements made during this time period are:

Advanced Fighter Aircraft Procurement: At this time, the IAF purchased a variety of modern
fighter aircraft, including the Su-30MKI, Mirage 2000, and Rafale. These aircrafts were outfitted
with cutting-edge avionics, armament, and propulsion systems, considerably improving the IAF's
combat capability.

Modernization of Existing Aircraft: At this time, the IAF also modernised its existing fleet of
aircraft. The IAF, for example, modernised its MiG-21 and MiG-27 fighter aircraft with
contemporary avionics and armament systems, making them more competent and successful in
combat.

Development of Indigenous Technologies: India achieved great advances in the development of
indigenous defence technology during this time period. With the advent of the Tejas Light
Combat Aircraft, which was designed and constructed in India, the IAF benefited from these
developments.

> Mukhopadhyay Colonel Alok and Cdr R.P. Srivastava, “Operation Rhino: The Indian Air Force
Experience” Aerospace Power Journal, vol. 18, no. 2, 2004, pp. 29-39.
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Infrastructure Expansion: During this time, the IAF increased its infrastructure by building new
airbases and upgrading old ones. The IAF was able to improve its operational capabilities and
respond more effectively to growing security challenges as a result of this growth.

Strategic Alliances: The IAF also formed strategic alliances with multinational defence
businesses, which enabled it to get access to cutting-edge technologies and improve its
operational capabilities.

Overall, the period from 2000 to 2022 saw the Indian Air Force undergo tremendous transition,
with several technical improvements and enhancements to its operational capabilities. The Indian
Air Force's inventory includes the following items:

Sukhoi Su-30MKI: This is a multirole fighter aircraft developed in Russia and constructed in
collaboration with India. The Su-30MKI is outfitted with modern avionics, armament systems,
and sensor suites, making it one of the IAF's most proficient fighter aircraft.

Dassault Rafale: The Rafale is a multirole fighter aircraft produced by Dassault Aviation, a
French aerospace firm. The IAF received 36 Rafale aircraft between 2016 and 2022, representing a
significant boost to the service's capabilities.

HAL Tejas: The Hindustan Aeronautics Limited (HAL) of India created an indigenous light
combat aircraft. The Tejas is outfitted with cutting-edge avionics, armament systems, and sensor
suites, making it one of the world's most capable light fighter aircraft.

Boeing CH-47 Chinook: A heavy-lift helicopter designed by Boeing Defense, Space & Security.
The IAF enlisted 15 Chinooks in 2019, making it one of the service's major heavy-lift helicopter
platforms.

Airbus A330 MRTT: The Airbus A330 MRTT is a multirole tanker transport aircraft designed by
Airbus Defense and Space. The IAF received six A330 MRTTs in 2021-2022, representing a
significant improvement to the service's aerial refuelling capability.

Mirage 2000: In the 1980s and 1990s, the IAF received the Mirage 2000, a multirole fighter aircraft.
The aircraft has been upgraded multiple times over the years and remains an important element
of the IAF's combat force.

HAL Dhruv: In 2002, the IAF inducted the HAL Dhruv, a sophisticated light helicopter. The plane
has served in a variety of roles, including transport, reconnaissance, and search and rescue.

These aircraft have significantly improved the IAF's operational capability and allowed the
military to carry out its tasks more successfully. Technological developments in areas like as
avionics, propulsion systems, and weapons systems have also contributed to the improvement of
this aircraft's capabilities.

5. IAF OPERATIONS
From 2000 until 2022, the Indian Air Force (IAF) participated in a variety of operations and
missions. Among the noteworthy operations are:
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m  Operation Parakram (2001-2002) in reaction to the terrorist attack on the Indian
Parliament.

m  Operation Rahat (2013) was launched to rescue Indian people from flood-ravaged
Uttarakhand.

m  Rapid Retort (2019) was launched in response to the terrorist attack on a CRPF convoy in
Pulwama, Jammu & Kashmir.

m  COVID Help (2020) will convey critical medical supplies and staff during the COVID-19
pandemic.

m  Operation Samadhan (2021), which will provide humanitarian assistance and disaster
relief in the aftermath of the second wave of the COVID-19 pandemic.

These are only a few of the key missions carried out by the Indian Air Force, which has continued
to play an important part in the country's defence and humanitarian endeavours.

L. Operation Parakram

The Indian Military Forces undertook Operation Parakram in response to the 2001 terrorist attack
on the Indian Parliament in New Delhi. The operation began in December 2001 and lasted over a
year, concluding in October 2002. As a show of force, the Indian Army mobilised soldiers along
the border with Pakistan, while the Indian Air Force (IAF) played a critical role in providing air
support to ground forces. The IAF was also in charge of providing reconnaissance, surveillance,
and aerial refuelling. Despite its size, the operation eventually failed to fulfil its goals, and both
India and Pakistan withdrew their soldiers in response to international criticism. Yet, Operation
Parakram displayed the Indian military's capacity to mobilise and respond quickly in a crisis, and
it had a long-term influence on the IAF's capabilities and modernization efforts.®

II.  Operation Rahat

In June 2013, the Indian Air Force (IAF) launched "Operation Rahat," a humanitarian aid mission
in the flood-affected parts of the Indian state of Uttarakhand. The operation was initiated in
response to the region's devastating flash floods and landslides, which caused significant
destruction and loss of life. The IAF used its planes and helicopters to rescue trapped pilgrims
and civilians, as well as to ferry food, medicine, and other necessities to the impacted areas.
Because of the floods, road and rail connectivity were hampered, making it impossible to access
the impacted communities. Nonetheless, the IAF, in collaboration with other rescue organisations,
effectively evacuated thousands of people to safety and gave much-needed assistance to
survivors.”

6 Sankaran Kayanaraman, Oct 2002, Operation Parakaram : An Indian exercise in coercive Diplomacy, IDSA.
URL:https:/ /www.researchgate.net/publication/233028086_Operation_Parakram_An_Indian_exercise_in_c
oercive_Diplomacy

7 Operation ‘Rahat’ launched by IAF, June 18, 2013, Press Information Bureau, Government of India,
Ministry of Defence. URL:https:/ /archive.pib.gov.in/newsite/PrintRelease.aspx?relid=96598
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III. The IAF's Role in Surgical Strikes (2016)

The contribution of the Indian Air Force in the 2016 surgical strike was vital to its success. The
Indian Air Force provided air cover and assistance to Indian Army Special Forces forces
conducting a ground operation against terrorist launch sites in Pakistan-occupied Kashmir.

The ground soldiers were inserted and extracted from the objective area by the IAF's helicopter-
borne commandos. The Special Forces troops were transported to the target area, which was deep
within enemy territory, using IAF transport helicopters. This was a difficult and risky operation
since the helicopters had to cross hostile area while avoiding detection by enemy air defence
systems. In addition to air mobility, the IAF supported ground forces with real-time information
and surveillance. Unmanned aerial vehicles (UAVs) and other surveillance aircraft from the
Indian Air Force (IAF) watched the target area and gave important intelligence to ground forces,
allowing them to make rapid and informed choices. The IAF was also ready to offer close air
support to safeguard the ground forces and secure their safe evacuation from the target area if
necessary.8

The Indian Air Force employed MI-17V5 Helicopters, Unmanned Aerial Vehicles
(UAVs),Sukhoi Su-30MKI and Mirage 2000 Fighter Jets, and C-17 Globemaster III and C-130]
Super Hercules transport aircraft.

IV. The Role of the Indian Air Force in the Balakot Strike (2019)

The Indian Air Force (IAF) was the major military arm in charge of carrying out the February 2019
air strike on Balakot. The operation was carried out in reaction to a terrorist assault in Pulwama,
Jammu & Kashmir, carried out by a militant organisation based in Pakistan. Precision airstrikes
were carried out by IAF fighter planes on the target near Balakot, a suspected terrorist training
centre. The IAF aircraft hit the objective effectively, causing severe damage and killing a huge
number of insurgents.

The air strike on Balakot was viewed as a big operation for the IAF, demonstrating its capabilities
and firepower. The IAF's participation in the operation was important since it had to traverse
intricate and difficult situations in order to finish the mission effectively. Flying through hostile
territory and avoiding detection by Pakistan's air defence systems were among the tasks. The
IAF's professional and exact execution of the Balakot air attack demonstrated its troops and
aircraft's high level of training and readiness. The operation was widely seen as a watershed
moment in the India-Pakistan conflict, sending a clear warning to those who aspire to carry out
terrorist attacks against India.?

Aircraft Utilised: During the February 2019 Balakot air attack, the Indian Air Force (IAF)
employed a variety of aircraft, including the Mirage 2000,Sukhoi Su-30MKI, C-130] Super
Hercules, and IL-76, as well as AWACS.

8 Surgical Strike Day: How the operation was carried out, September 29, 2021, Hindustan Times.
URL:https:/ /www.hindustantimes.com/india-news/surgical-strike-day-here-s-how-the-2016-operation-
was-carried-out-101632882272993.html

9 Balakot: Indian air strikes target militants in Pakistan, February 26, 2019, BBC News.

URL:https:/ /www.bbc.com/news/world-asia-47366718
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6. ARRIVAL OF RAFALE IN INDIA (2020)

The introduction of Rafale fighter planes in India in 2020 was a big step towards bolstering the
Indian Air Force (IAF). The Rafale is a fourth-generation multirole fighter aircraft that is widely
regarded as one of the world's most modern and capable aircraft. The Indian government
acquired the Rafale fighters from French aircraft manufacturer Dassault Aviation in 2016 as part
of a government-to-government agreement. The planes are likely to considerably increase India's
air strength, especially given current tensions with Pakistan and China.

7. IN REFERENCE TO STRENGTHEN THE AIR POWER OF INDIA

The aircraft is outfitted with cutting-edge armaments and technology, including as air-to-air and
air-to-ground missiles, a sophisticated electronic warfare suite, and modern avionics systems. The
addition of Rafale jets to the IAF fleet has considerably increased the country's air strength, since
the aircraft can conduct a variety of missions such as air superiority, ground attack,
reconnaissance, and electronic warfare. The powerful sensors and avionics systems of the aircraft
enable it to fly efficiently in both day and night circumstances, as well as in inclement weather.
Furthermore, the Rafale jets are outfitted with an innovative armament management system that
enables the aircraft to perform a wide range of air-to-air and air-to-ground missions with
precision and accuracy. The powerful electronic warfare package of the aircraft also allows the
IAF to jam enemy communications and damage enemy air defence systems, providing it a
significant advantage in combat.

Along with improving the IAF's combat capabilities, the Rafale planes are intended to play an
important role in increasing the country's strategic deterrent against prospective rivals. The
aircraft's versatility, as well as its superior armaments and technology, will allow the IAF to
respond effectively to any threats to India's national security.!

8. ROLE OF TECHNOLOGY IN 21ST CENTURY IN IAF

On September 29, 2016, the Indian Air Force performed a critical part in the Indian military's
surgical strike against terrorist launch sites in Pakistan-administered Kashmir. The Israeli Air
Force supplied air support and transportation for the Special Forces men that carried out the
operation. Before and throughout the operation, the IAF also provided surveillance and
reconnaissance assistance to acquire intelligence on the targets and monitor the situation on the
ground. Furthermore, the IAF's rapid reaction skills, capacity to operate in bad weather
circumstances, and air-to-air refuelling capabilities all contributed to the mission's success.1? The

10 Arjit Garg, June 2, 2022, Meet IAF Rafale, India’s most advanced fighter jet, Zee News.

URL:https:/ / zeenews.india.com/photos/india/ meet-iaf-rafale-indias-most-advanced-fighter-jet-that-
terrifies-pakistan-in-pics-2469775

11 Arjit Garg, June 2, 2022, Meet IAF Rafale, India’s most advanced fighter jet, Zee News.

URL:https:/ / zeenews.india.com/photos/india/ meet-iaf-rafale-indias-most-advanced-fighter-jet-that-
terrifies-pakistan-in-pics-2469775

12 Aerospace Power in the 21st century, March 2014, India Strategi.

URL:http:/ /www.indiastrategic.in/ topstories3276_Aerospace_Power_21st_century.htm
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surgical strike signalled a dramatic shift in India's approach to cross-border terrorism and
highlighted the IAF's capacity to carry out precise attack operations in difficult conditions.

9. UNMANNED AERIAL VEHICLES (UAVS)

UAVs have become an essential aspect of contemporary combat, and the Indian Air Force (IAF)
has adopted this technology as well. UAVs have various benefits over human aircraft, including
the ability to fly for extended periods of time without endangering pilots, cost-effectiveness, and
improved situational awareness. The IAF employs unmanned aerial vehicles (UAVs) for
intelligence, surveillance, and reconnaissance (ISR) missions, as well as strike and support
operations. The deployment of unmanned aerial vehicles (UAVs) has enabled the IAF to receive
real-time intelligence and respond fast to emerging circumstances on the ground. The IAF
deploys a variety of unmanned aerial vehicles (UAVs), including Israeli-made Heron and
Searcher UAVs, and expects to induct more modern UAVs in the future to suit growing
operational requirements.

Types of UAVs:
The Indian Air Force uses a variety of Unmanned Aerial Vehicles (UAVs), including the Heron
UAYV, the Searcher UAYV, the Lakshya UAYV, the Rustom-II UAV, and the Netra UAV. These

unmanned aerial vehicles (UAVs) are employed for intelligence, surveillance, and reconnaissance
(ISR) tasks.

10. LOITERING MUNITIONS

Loitering Munitions, often known as suicide drones or kamikaze drones, are small unmanned
aerial vehicles (UAVs) that are meant to hover over a target location before striking it with a small
explosive payload. The Indian Air Force (IAF) has not released its precise inventory of loitering
bombs, although it is known that such weapons are being acquired and integrated into its arsenal
as part of its modernization efforts. Loitering munitions provide the IAF with various advantages,
including the ability to hit targets quickly and precisely, reduced danger to pilots, and greater
situational awareness via real-time video feed from the UAV.

11. TAFINVENTORY AS OF 2021

As of 2021, the Indian Air Force (IAF) had a diverse inventory of aircraft that included fighter jets,
transport planes, helicopters, and unmanned aerial vehicles (UAVs). Some of the major aircraft in
the IAF inventory during that time include, Fighter jets, transport planes, helicopters and UAVs.

The Indian Air Force (IAF) operates a diverse fleet of aircrafts.1®> Here is a list of the aircrafts in the
IAF's current inventory:

Sr. No Aircraft Country of Origin Role
1. Sukhoi 30Mk-I Russia Fighter

13 Indian Air Force (2023), August 18, 2022, World Directory Of Modern Military Aircrafts( WDMMA).
URL: https:/ /www.wdmma.org/indian-air-force.php
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2. MiG 29 Soviet Union Fighter

3. Mirage 2000 France Fighter

4. MiG 27 Soviet Union Fighter

5. | Jaguar France and UK Fighter

6. MiG 21 Soviet Union Fighter

7. Rafale France Fighter

8. Ilyushin 76 (IL-76) Soviet Union Transport

9. C-17 Globemaster United States Transport

10. | C-130J Super Hercules United States Transport

11. | Antonov 32 (AN-32) Soviet Union Transport

12. | Hawker Siddeley (HS-748) | United Kingdom Transport

13. | Boeing 737 United States Transport

14. | Dornier DO 228 Germany Transport

15. | BAE Hawk United Kingdom Trainer

16. | HAL Kiran (HJT-16) India Trainer

17. | Pilatus PC-7 Switzerland Trainer

18. | Ilyushin 78 (IL-78) Russia Air-to-air Refueller

19. | Beriev A-50 Russia AEW&C
Helicopters

20. | HAL Rudra India Attack Helicopter

21. | HALLCH India Attack Helicopter

22. | Mi-35 Soviet Union Attack Helicopter

23. | Apache AH64E USA Attack Helicopter

24. | Chinook USA Transport Helicopter

25. | Mi-8/Mi-17 Soviet Union Transport Helicopter

26. | Mi-26 Soviet Union Transport Helicopter

27. | HAL Dhruv India Transport Helicopter

28. | HAL Cheetah France Transport Helicopter

29. | HAL Chetak France Transport Helicopter

Table Source: World Directory of Modern Military Aircraft

-211-

R W;
TC



The Indian Air Force's Technological Development since Its Inception

Mohd Rizwan, Aarjoo

12. FUTURE CHALLENGES

The Indian Air Force (IAF) faces a number of challenges in the coming years, both in terms of
maintaining its existing capabilities and preparing for new threats.* Some of the key challenges
include:

[il Modernization of Equipment: The IAF is undergoing a process of modernization, with a
focus on upgrading its existing equipment and acquiring new platforms. This fleet includes
upgrading fighter aircraft, transport aircraft, helicopters, and other systems. The IAF will need to
maintain a balance between modernising its existing and acquiring new equipment to meet future
challenges.

[ii] Cyber Security: With the increasing use of technology in military operations, cyber security
has become a major concern for the IAF. The service will need to invest in technology and
personnel to protect its systems and data from cyber attacks.

[ili] Personnel Management: The IAF will face challenges in attracting and retaining highly
skilled personnel, particularly in areas such as cyber operations, intelligence, and unmanned
systems. The service will need to develop programs to attract and retain these personnel and
ensure that it has the skills it needs to meet future challenges.

[iv] Integration of Emerging Technologies: The IAF will need to adapt to the integration of
emerging technologies such as unmanned systems, artificial intelligence, and other advanced
capabilities. These technologies will play an increasingly important role in military operations
and the IAF will need to be prepared to use them effectively.

[v] Balancing Operations: The IAF will need to balance its operations between conventional
and unconventional missions, such as counter-terrorism and counter-insurgency operations. The
service will need to be prepared to respond to a range of threats, including those posed by non-
state actors, and will need to have the capabilities and personnel to execute these missions
effectively.

To meet these challenges, the IAF is investing in technology and personnel, developing
partnerships with international defence firms, and preparing its personnel for the integration of
emerging technologies. The IAF will also need to continue to work closely with other military
branches and government agencies to ensure that it is prepared to respond to a range of threats
and to maintain its position as a leading air force.

13. ROLE OF SELF-RELIANT INDIA IN REFERENCE TO STRENGTHENING THE IAF

The Indian government's "Atma Nirbhar Bharat" plan, announced in 2020, intends to enhance
economic self-sufficiency in India and lessen the country's reliance on imports. The effort is
viewed as a means of strengthening India's resilience and self-reliance in the face of global
concerns like the COVID-19 epidemic and geopolitical conflicts.1>

14 Challenges facing Indian Air Force, October 8, 2021, CIVILSDAILY.

URL:https:/ /www.civilsdaily.com/news/challenges-facing-indian-air-force/

15 Air Marshal BK Pandey(retd), May 2021, Self Reliance in Indian Aerospace Industry, SP’s Aviation.
URL:https:/ /www.sps-aviation.com/story/ ?id=2930&h=Self-Reliance-in-the-Indian-Aerospace-
Industryhttps:/ /www.sps-aviation.com/story/ ?id=2930&h=Self-Reliance-in-the-Indian- Aerospace-Industry
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To become more self-sufficient, the IAF would need to encourage the development of indigenous
military technologies, which might be accomplished through R&D spending. Collaborations
between government organisations, academic institutions, and private sector enterprises would
be required to create new technologies that fit the IAF's standards. One such endeavour is India's
domestic Tejas fighter aircraft, which was built in India with considerable input from the
commercial sector.
India can attain higher self-sufficiency, minimise vulnerabilities, and promote economic growth
and job creation through fostering Atma Nirbhar Bharat in the defence industry.1® Nevertheless,
establishing self-sufficiency in the military industry will need major investments in R&D as well
as coordination among the government, universities, and private sector enterprises.

14. LCA TEJAS - AS AN INDIA'S ACHIEVEMENT IN DEFENCE TECHNOLOGY

The Light Combat Aircraft Tejas (LCA Tejas) is a fourth-generation, multirole fighter jet designed
by India's aerospace sector. It is regarded as an important technological and strategic success for
India.

The Aeronautical Development Agency (ADA) designed and built the LCA Tejas in conjunction
with Hindustan Aeronautics Limited (HAL) and other Indian aerospace industries. It has
sophisticated features like as an electronic warfare suite, a glass cockpit, and a fly-by-wire flight
control system, as well as the ability to carry a range of weaponry. It is intended to answer the
needs of the Indian Air Force for a contemporary, nimble, and adaptable fighter jet. Its
advancement has also reduced India's reliance on foreign suppliers of defence equipment. This
has expanded India's export capacity, bringing cash to the country's aerospace sector while also
strengthening India's strategic ties with other countries.

15. ROLE OF PUBLIC SECTOR UNDERTAKINGS (PSUS)

The Indian Air Force (IAF) is a key component of India's defence system, responsible for
safeguarding the country's airspace and carrying out missions in support of national security
goals.”” The IAF requires a variety of equipment and services to carry out its duty efficiently,
including aircraft, avionics, and other defense-related items. This is where PSUs (public sector
undertakings) come in.

Public sector undertakings (PSUs) may help the Indian Air Force (IAF) in a variety of ways,
including aircraft and component production, aircraft maintenance, repair, and overhaul (MRO),
research and development, and training and education.'8

16 Colonel Balwan Singh Nagial(retd), May 2, 2022, Atmanirbhar Bharat and self reliance in defence, Times of
India.

URL:https:/ /timesofindia.indiatimes.com/blogs/ col-nagial /atmanirbhar-bharat-and-self-reliance-in-
defence/

17 Shahid Faridi, December 23, 2021, Manufactures sore as PSU gets IAF contract to cellular network, The
New Indian.

URL:https:/ /www.newindianexpress.com/nation/2021/dec/23 /manufacturers-sore-as-psu-gets-iaf-
contract-to-upgrade-cellular-network-2398746.html

18 Defence Public Sector Undertakings, Department of Defence Production, Ministry of Defence.
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I. HAL (Hindustan Aeronautics Limited): Hindustan Aeronautics Limited (HAL) is a public
sector organisation (PSU) that supports the Indian Air Force (IAF). HAL specialises in the design,
development, and production of aircraft, engines, and associated equipment. Its role in aiding the
IAF includes aircraft design and development, aircraft manufacture and component
manufacturing, aircraft maintenance and repair, and aircraft upgrades. The contribution of HAL
is critical to the growth and modernisation of India's air force. Some of the aircraft that HAL has
designed and developed for the IAF include, LCA Tejas, Su-30MKI, Jaguar, Do-228 and many
more.

II. BEL (Bharat Electronics Limited): BEL (Bharat Electronics Limited) is an Indian public
sector business that supplies electronic equipment and systems to the Indian Military Forces,
particularly the Indian Air Force (IAF). Radars, communication equipment, electronic warfare
systems, avionics, and weapon systems are among the electronic systems delivered by BEL to the
IAF. BEL also offers after-sales servicing and support to guarantee that these systems run
smoothly.

16. ROLE OF DEFENCE RESEARCH AND DEVELOPMENT ORGANISATION (DRDO)

The Defence Research and Development Organization (DRDO) is important in the development
and provision of numerous defence technologies to the Indian Air Force (IAF). The DRDO makes
significant contributions to the IAF in the following areas:

Missiles: The DRDO has created a variety of guided missiles for the Indian Air Force, including
air-to-air missiles, air-to-surface missiles, anti-tank missiles, and surface-to-air missiles such the
Akash, Astra, and BrahMos missiles. The Akash is a medium-range surface-to-air missile system
that provides the IAF with air defence against a variety of aerial threats like as fighter aircraft,
helicopters, and unmanned aerial vehicles. The Astra is an air-to-air missile developed for
beyond-visual-range air warfare, giving the IAF a competitive advantage in air-to-air combat. The
BrahMos missile, which was developed in collaboration with Russia, is a supersonic cruise missile
that can be launched from aeroplanes, ships, or ground-based systems, allowing the IAF to hit
land and naval targets with excellent precision and range.

Avionics: DRDO creates modern avionics systems for the Indian Air Force's aircraft, such as
mission computers, electronic warfare systems, navigation systems, communication systems, and
radars. These devices increase the IAF's aircraft's situational awareness and combat effectiveness.
Avionics systems developed by DRDO are utilised on a variety of IAF aircraft, including the Su-
30MKI, the LCA Tejas, and updated versions of the Mirage 2000 and the MiG-29. These devices
give increased situational awareness to IAF pilots, allowing them to make better judgements in
battle. DRDO-developed electronic warfare technologies also assist IAF aircraft in detecting and
countering adversary radar and electronic signals.

Unmanned Aerial Vehicles (UAVs): The DRDO has created a variety of UAVs for the IAF,
including both observation and combat UAVs. These unmanned aerial vehicles (UAVs) provide

URL:https:/ /www.ddpmod.gov.in/defencepublicsectorundertakin/defence-public-sector-undertakings
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the IAF with improved information, surveillance, and reconnaissance capabilities, as well as the
ability to hit targets with pinpoint accuracy and low danger to pilots.?

17. CONCLUSION

Since its inception in 1932, the Indian Air Force (IAF) has come a long way, and this study
examines the significant technical breakthroughs that the IAF has undergone over the years. This
includes a wide range of issues, such as aircraft development, avionics, armament systems, and
communication technology.

The IAF's aircraft development is one of the key areas of attention in this study. The IAF has
inducted a wide range of aircraft throughout the years, from propeller-driven planes to
sophisticated fighter jets. It demonstrates how the IAF has been in the forefront of adopting new
aircraft design technologies like as composite materials, sophisticated aerodynamics, and stealth
technology. It also explains how the IAF has modernised its existing fleet of aircraft with new
avionics and weapons systems in order to improve their combat capability. The IAF was quick to
acquire modern technology like radar, satellite communication, and electronic warfare systems,
which greatly boosted its operational capabilities. The IAF has built indigenous avionics and
communication systems in order to lessen reliance on foreign technology.
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