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ABSTRACT: The fifth generation fighter jet, which has been developed and continues to be developed today, has 

the capacity to operate effectively in combat environments against the most capable air and land threats and 

future threats. Fifth-generation fighter jets are defined by stealth, precision attack capabilities, speed, agility and 

situational awareness that make a huge difference on the battlefield. Fifth generation aircraft have a powerful 

software and infrastructure to collect, evaluate and present information to decision makers with appropriate tools. 

These aircraft also feature integrated avionics that autonomously combine and prioritize the aircraft's sensors 

and off-board data, informing the pilot accurately and in real time, and providing data for post-mission analysis. 
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I. INTRODUCTION 

These aircraft also feature integrated avionics, which autonomously fuse and prioritize the aircraft’s 

multi-spectral sensors and off board data, providing an accurate real-time operations picture for the pilot, and the 

ability to download data for post-mission analysis. This is a present-day example of ‘man-machine teaming’[1]. 

The Chengdu J-20 is a fifth-generation twin-engine stealth fighter developed by Chengdu Aircraft Industry Group. 

J-20 made its first flight on January 11, 2011[2][3] and entered service in 2017.[4][5][6] The J-20 is the world's 

third operational fifth-generation stealth fighter aircraft, after the F-22 and F-35.[7]. 

 

II. 5th Generation Fighters, Stealthy & Lethal 

Fifth-generation fighter aircraft are known for stealth, precision attack capabilities, speed, agility and 

situational awareness which makes a huge difference in the battle-space. Fighter aircraft are continuously evolving 

and there is already talk of ‘sixth-generation’, though they may not be up in the skies until the 2030s. Meanwhile, 

‘fifth-generation’ aircraft are going strong, including those in the development stages. Presently, Lockheed Martin 

F-22 Raptor which entered service with the United States Air Force (USAF) in 2005, the Lockheed Martin F-35B 

Lightning II, which entered service with the US Marine Corps in 2015. the Lockheed Martin F-35A Lightning II, 

which entered service with the USAF in 2016 and the Chinese Chengdu J-20 which entered service with the 

People’s Liberation Army Air Force (PLAAF) in March this year, are already showing their prowess in different 

kinds of deployment. Meanwhile, the Lockheed Martin F-35C Lightning II, Sukhoi PAK FA, Hindustan 

Aeronautics Limited (HAL) Advanced Medium Combat Aircraft (AMCA), Shenyang J-31 and Mitsubishi X-2 

Shinshin, are under various stages of development[8]. 

 

III. 5th Generation aircraft 

5th Generation aircraft are multi-role warplanes that can successfully perform all kinds of missions, 

including new tasks that other aircraft cannot do, with the advanced technology they use. In operational areas 

where 4th Generation aircraft have difficulty adapting, 5th Generation aircraft change the power dynamics, 

creating a battlefield where their opponents must adapt. “Network Based Talent NBC” stands out as one of the 

most critical talents here. NBC is defined as a concept based on the creation of capability packages in which 5th 

Generation air platforms will actively operate with all command and control components and provides a force 

structure accordingly. 

Collecting, evaluating and presenting information to decision makers with appropriate tools on today's 

5th Generation platforms requires very powerful software and infrastructure. The National Combat Aircraft 

(MMU), on which the software of more than 20 million lines and the software consisting of hundreds of modules 

will work together, is defined as a "flying computer" because it is a 5th Generation aircraft and performs the 

functions mentioned above [9].  

 

III.I. 5th Generation aircraft Characteristics 

The emerging generation of advanced fighter aircraft in the first decades of the 21st century has come to be known 

as the fifth generation. The defining characteristics of such a fifth-generation fighter are not universally agreed 

upon, and not every fifth-generation type necessarily has them all. Some generation counts include more than five 
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leading up to the emerging new generation. Whereas previous fourth-generation fighters emphasized 

maneuverability and close-range dogfighting, typical fifth-generation characteristics include: 

Stealth, with munitions stored internally. 

High maneuverability, which tends to include short-field capabilities. 

Supercruise, i.e. prolonged supersonic cruise without the use of reheat. 

Advanced avionics, including low-probability-of-intercept radar (LPIR). 

Networked data fusion, enabling situation awareness on the battlefield. 

Multirole capabilities, such as battlefield C3 (command, control and communications). 

In order to minimize their radar cross-section (RCS), most fifth-generation fighters use chines instead of standard 

leading edge extensions and lack canards, though the Sukhoi T-50 has engine intake extensions that seem to 

function somewhat like canards, and the Chengdu J-20 designers have chosen the agility enhancements of canards 

in spite of their poor stealth characteristics. They all have twin canted vertical tails (similar to a V-tail) also to 

minimize side RCS. Most fifth-generation fighters with supermaneuverability achieve it through thrust 

vectoring[10]. 

 

IV. Fifth Generation Fighters 2000 to Present 

V.1. F-22 Raptor First Off the Block 

The F-22 Raptor was the first of the fifth-generation to showcase air superiority platform. It has a unique 

combination of stealth, speed, agility and situational awareness, combined with lethal long-range air-to-air and 

air-to-ground weaponry. The aircraft has demonstrated precision attack capabilities, decimating both air and 

ground-based targets with unparalleled lethality and survivability. The F-22 is leading US AF transformation 

efforts. Its ability to penetrate airspace, while finding, tracking and targeting enemy air and ground-based threats, 

helps all joint forces. The Raptor’s unique combination of advanced stealth, super cruise, advanced 

maneuverability and integrated avionics allows it to “kick down the door,” and then follow up with 24-hour stealth 

operations and freedom of movement for all followon forces fully leveraging the Raptor’s technological 

advantages[11]. 

 

V.1.1. Full-scale development 

Aside from advances in air vehicle and propulsion technology, the F-22's avionics and software were 

unprecedented in terms of complexity and scale, with the fusion of multiple sensors systems and software 

integration of 1.7 million lines of code.[12] To enable early looks and troubleshooting for mission software 

development, the software was flight-tested on a Boeing 757 modified with F-22 mission systems to serve as the 

Flying Test Bed avionics laboratory[13] 

The F-22 program is developing the next-generation air superiority fighter for the Air Force to counter emerging 

worldwide threats. It is designed to penetrate enemy airspace and achieve a first-look, first-kill capability against 

multiple targets. The F-22 is characterized by a low-observable, highly maneuverable airframe; advanced 

integrated avionics; and aerodynamic performance allowing supersonic cruise without afterburner[14]. 

Stealth: Greatly increases survivability and lethality by denying the enemy critical information required to 

successfully attack the F-22 

Integrated Avionics: Allows F-22 pilots unprecedented awareness of enemy forces through the fusion of on- and 

off-board information 

Supercruise: Enhances weapons effectiveness; allows rapid transit through the battlespace; reduces the enemy’s 

time to counter attack[14]. 

 
Figure 1. F-22, Raptor 4001(Two F-22 during flight testing) 

 

V.II. F 35A Fighter 

The F-35A model is designed to take off from standard runways and is the model to be used by most 

countries. The F-35B model is designed specifically for use on aircraft carriers that can perform Vertical Landing 

and take-off and landing (STOVL) in short pits. The F-35C model was designed for the American Navy. It prefers 
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the CATOBAR system as a landing and take-off system. It is based on the principle that as the plane lands, the 

hook on the plane catches the rope on the ship and releases all its kinetic energy to the rope. When taking off, the 

aircraft is accelerated by steam pressure (electromagnetic in new ships) and lifted from a very short distance[15 

]. 

The F-35's low observable stealth allows it to safely enter areas without being seen by radars that 4th generation 

fighters cannot evade. The combination of the stealth features, the F-35’s active electronically scanned array 

(AESA) radar technology, and the aircraft’s ability to carry weapons internally means the F-35 can engage ground 

targets at long ranges without detection and use precision weapons to successfully complete air-to-ground 

missions[16]. 

 
Figure 2. Structure of F 35A Lightning II[17]. 

 

V. Sukhoi Su-57 

The Su-57 is a twin-engine stealth multirole fighter designed in the 1970s. Development was halted due 

to the fall of the Soviet Union, but an upgraded version has slowly started to make its way into Russian service. 

In 2020, Russia’s Defence Ministry said that the Felon had entered its fleet with the delivery of the first production 

aircraft to an aviation regiment of the Southern Military District. The ministry plans to have an entire Su-57 

regiment of 24 aircraft ready by 2025. The Felon’s avionics are also a step up from other fighters in Russian 

service with an advanced onboard computer. The avionics package includes active electronically scanned array 

(AESA) radar and ELINT systems. The aircraft is armed with air-to-surface missiles, air-to-air missiles, and 

30mm guns for close combat[18]. 

 

 
Figure 3. Su-57 (T-50-4) multirole fighter 

 

VI. Chengdu J 20 

The J-20 is designed as a multi-role aircraft capable of performing air superiority, air defense and ground 

attack missions. It is equipped with a number of advanced systems, including an Active Phased Array (AESA) 

radar, an advanced cockpit display, and a high-capacity data link.[19] 

The J-20 made its first flight in 2011 and its first low-rate production started in 2015. It was officially 

accepted by the Chinese air force in 2017 and 570 units were planned to be produced. The J-20 has a canard-delta 

configuration, blended fuselage with low radar cross-section, large canted twin tails, and internal weapons bays 

for long- and short-range missiles to reduce radar cross-section. It also has large fuel tanks for long-range missions 

and can perform high-speed operations[20]. Two Chengdu J-20s made their public debut at Airshow China 2016. 

It has three variants: the initial production model J-20A, the thrust-vectored J-20B, and the twin-seat aircraft süite 

capable J-20S1. 
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Figure 4. Chengdu J 20 

 

This is why many fifth gen fighters have much straighter lines than fighters from previous generations: 

it’s about reflecting those signals in any direction that’s not directly back at the radar. In addition to this, many 

are painted with radar-absorbing paint, so that those radar signals that do get reflected back at the radar (remember: 

“stealth” doesn’t mean “invisible” it just means “less visible”) are considerably weaker, and thus “spoof” the 

radar.  

A few famous (or should I say infamous?) fifth gen fighters include the F-35 Lightning, Sukhoi Su-57, 

Shenyang FC-31, F-22 Raptor and Chengdu J-20. There are presently several fifth generation fighters under 

development, such as the TAI TFX in Turkey and Sukhoi Su-75 in Russia[21]. 

 

VII. KAAN(Fifth Generation Fighter Aircraft) 

The TAI Kaan,[22][23] (formerly known as TF-X) alternatively named TF ("Turkish Fighter"),[24] in 

Turkish as Milli Muharip Uçak (National Combat Aircraft),[6] abbreviated as MMU,[25] is a stealth, twin-

engine,[26] all-weather air superiority fighter[27] in development by Turkish Aerospace Industries (TAI) and 

BAE Systems as its sub-contractor.[28][29] TAI Kaan is planned to replace the F-16 Fighting Falcon aircraft of 

the Turkish Air Force and to be exported to foreign states.[30] It was officially announced that the TF-X's 

prototype would be rolled out on 18 March 2023, and make its first flight by the end of 

2023.[31][32][33][34][35][36] The taxiing and ground running tests of the prototype began two days before the 

scheduled roll-out, on March 16, 2023.[37][38][39][40] Its maiden flight is scheduled to take place in 

2023.[22][23] It was officially given the name "Kaan" on May 1, 2023[41][42]. The fifth-generation aircraft has 

been developed by TAI with an aim to replace the F-16 aircraft in the inventory of the Air Forces Command, 

which is planned to be phased out starting in the 2030s. With this aircraft, Türkiye becomes one of the few 

countries with the infrastructure and technology to produce a fifth-generation combat aircraft. 

Kaan is able to reach a maximum speed of 1.8 Mach thanks to its twin engines. With its high-performance 

radar, electronic warfare, electro-optics, communication, navigation and identification capability, it will achieve 

increased combat power with precision and accurate firing from internal weapon slots at high/supersonic speed. 

It also has automatic target recognition and detection, multiple data fusion and artificial intelligence capabilities. 

The project helped Türkiye advance in technology areas such as low visibility, internal weapons slots, high 

maneuverability, increased situational awareness and sensor fusion, all features that are required for a new 

generation aircraft[44]. 

 

 
Figure 5.  5th-generation-fighter[43] 
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VIII. CONCLUSION 

In order to guarantee their sovereignty, countries want to ensure air superiority in combat that can perform 

multiple missions simultaneously. Thanks to artificial intelligence, fifth-generation fighter jets provide the pilot 

with instant situational awareness and support well-informed tactical decisions. The advantages of fifth generation 

warplanes over previous generations are that they have low visibility, they carry their ammunition in their pockets, 

their avionic systems are very advanced, they can rotate 360° against threats from the ground and air, and they 

use the EASE (Active Electronically Scanned Array Radar), radar, which can not be detected by enemy radars 

because the frequency and wavelength of each module used in the form of modules are different. It can be said 

as. The FSO(Front Sector Optronics) used in this aircraft is integrated into the aircraft body and can detect and 

identify targets in the air, at sea and on land separately from a long distance with high-resolution angular targeting 

and laser telemetry. 

As a result, the United States, China, Russia and Turkey are making great efforts to realize the production 

of 5th Generation fighter jets. 
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