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Abstract 
The development of weapon systems are always based on the mission requirements. For the fighter 

design, the fashionable aircraft configurations, multiple system function and flight performance are 

not only the design considerations, but there still have many important factors behind it which can 

affected the overall design. This paper studies the requirements of U.S. fighter plane design in 

different periods and discusses the influences of combat concept on fighter plane design without the 

traditional perspective of aircraft design and system engineering. The results can provided as a 

reference for constructed our air force in the future to deal with the complicated environments of 

battlefield. 

Key word: Fighter design; combat concept; mosaic warfare 

  

淺談作戰概念發展對戰機設計演進之影響

1



 

5

4 1

 

Walter Boyne 2005
2

F-4 (Phantom ) F-105 (Thunderchief) 2 2

MiG-17

(wing loading)

3

 

OODA  
 

                                                       
1  2021 4 58-64  
2 Boyne W. Generation gap. Code One, 2005 (4). 
3 Whitford, R. (2004). Fundamentals of Fighter Design. Crowood Press, ISBN:978-1-8612-3334-4. 

淺談作戰概念發展對戰機設計演進之影響

2



 

4 5

6

 

 

John Boyd 7 F-

16 F-15 F/A-18 4

(Energy-maneuverability, 

EM)

(specific excess power, SEP) (Basic 

Fighting Maneuvers, BFM)

OODA ( 1) OODA (Observation) (Orientation)

(Decision) (Action)

- - -

(Situation Awareness, SA)

 

1 OODA ( ) 

                                                       
4 Shaw, R. L. (1985). Fighter Combat: Tactics and Maneuvering. Naval Institute Press, ISBN:978-0-8702-1059-4. 
5 Isby, D. C. (1997). Jane's Fighter Combat in the Jet Age. London: Harper Collins Publishers, ISBN:978-0-0047-0822-

5. 
6 2021 4 77-82  
7 Coram, R. (2002). Boyd, The Fighter Pilot Who Changed the Art of War, Robert Coram, ISBN:978-0-7595-2777-5. 

淺談作戰概念發展對戰機設計演進之影響

3



 

BFM

John Boyd (Lightweight Fighter, 

LWF)

OODA

OODA

(system of systems)
8

 

 

+

18 

Erik Blasch Phil Hanselman 2000 OODA OODA 2.0 9

(Forward-Looking Infra-

Red, FLIR) (Infrared Radiation Search and Track, IRST)

(Electro-Optical Distributed Aperture System, EODAS) (Radar 

Warning Receiver, RWR) (Digital Radio Frequency Memory, DRFM)

                                                       
8 2020 6 38  
9 Blasch E, Hanselman P. Information fusing for information superiority [C]// Proceeding of the IEEE 2000 National 

Aerospace and Electronics Conference. Pisxat-away: IEEE Press, 2000: 290-297. 

淺談作戰概念發展對戰機設計演進之影響

4



 

 

 

OODA 2.0 OODA

IRST

RWR

(data mining)

OODA 10

 

OODA 2.0

( ARINC 818) (

ARINC 429) (1553B)

OODA

                                                       
10 2019 3 60-64  

淺談作戰概念發展對戰機設計演進之影響

5



 

11

12

 

 

(Joint Capability Integration Develop 

System, JCIDS)  

(RGS) 

JCIDS (Requirements Generation System, 

RGS)

MiG-17 F-4

JCIDS

 

RGS

                                                       
11 2021 12 58-59  
12 [32] OODA 3.0

 

淺談作戰概念發展對戰機設計演進之影響

6



 

RGS /

/

RGS ( 2) 13 

1  

/

 

2  RGS

 

3  /

/

 

2 (RGS) (JCIDS) 13 

                                                       
13 2020 3 37  

淺談作戰概念發展對戰機設計演進之影響

7



 

(JCIDS) 

/

F-14 (Tomcat) AIM-

54 (Phoenix) 14

F-18E/F (Super Hornet)
15 (Ticonderoga)

(Burke) ( )

F-14 F-14

4

OODA

/

JCIDS  

 

16 (Air Force Future 

Operating Concept) (Joint Operations Concept)

                                                       
14 F-14 2018 2 28 ISBN:978-9-

8695-8211-7  
15 F/A-18 / 2020 9 20

ISBN:978-6-2695-4012-9  
16 2010: 13  

淺談作戰概念發展對戰機設計演進之影響

8



 

 

( 1)
17 

1  

1 3

5  

2  

4

5  

3  A2/AD(Anti-

access/area denial, /

)

OODA /

                                                       
17 

2021 2 88-92  

淺談作戰概念發展對戰機設計演進之影響

9



 

/ 18 

1 17,38 
    

 

 

 

-1970 

(1953) 

(1980) 

1 3 (F-86 F-4) 

B-52

 

 

 

 

1970-1991 
(1982) 

4 (F-14 F-15 F-16 F-18)

GPS /  

 

1991 2014 

(1997) 

(2010) 

(2012) 

5 (F-22 F-35) 

MQ-1 RQ-4 C4ISR 

 

 

 

2014  

(2014)/ (2016) 

(2014) 

(2016) 

(2017) 

(2019) 

XQ-58A MQ-25 B-21 NGAD RQ-180 

/

OODA

(outpace) (outthink) (outmaneuver) 19

                                                       
18 36 5 2020 5

19  
19 2021 9 84  

淺談作戰概念發展對戰機設計演進之影響

10



 

 

 
 

A2/AD

 

F-22 F-35

( 3)

( / ) (

) (robust)

1. 

2.

3.

4.OODA OODA
20  

                                                       
20 “ ” “ ” “ ” 2021 9 29-

33  

淺談作戰概念發展對戰機設計演進之影響

11



 

3 ( ) 

5

 

 

(Mosaic Warfare, 4) (Defense Advanced Research Projects 

Agency, DARPA)

2017 DARPA (Strategic 

Technology Office, STO) 21

(combat cloud) AI

                                                       
21 2019 6 108-114  

淺談作戰概念發展對戰機設計演進之影響

12



 

4 17,22,23,24 

24 F-22

187 25 F-22 F-

35 13 20

( 5) 2016 596 2630

4
27 

                                                       
22 2020 7 40-45  
23 2020 1 61-

65  
24 Bryan Clark, Dan Patt, Harrison Schramm, Mosaic Warfare, Exploiting Artificial Intelligence and Autonomous 

Systems to Implement Decision-Centric Operation, CSBA, 2020,P.28. 
25 Name redacted. (2009). F-22 Raptor, Christopher Bolkcom, United States: Specialist in Military Aviation. 
26 Chris Wiegand, Bruce A. Bullick, Jeffrey A. Catt, Jeffrey W. Hamstra, Greg P. Walker, and Steve Wurth, F-35 Air 

Vehicle Technology Overview, Atlanta: AIAA Aviation Forum, June 25-59, 2018. 
27 F-15EX 2021 12 148-149  

 

淺談作戰概念發展對戰機設計演進之影響

13



 

5 F-35 26 

OODA

C4KISR (Command Control Communication Computers Kill Intelligence Surveillance 

Reconnaissance,)

(kill chain)

(F2T2EA, Find, Fix, Track, Target, Engage, Access 6)

(kill web)
28 (system)

 

  

                                                       
28 2021 10  29-31  

1987-2000
13

2001-
20+

淺談作戰概念發展對戰機設計演進之影響

14



 

6  F2T2EA 28 

 

F-22 IFDL(Intra-Flight 

Data Link) F-35 MADL(Multifunction Advanced Data Link) Link-11, Link-

16, Link-22 (Joint All-Domain Command and 

Control, JADC2) DARPA

( 7)

( 2)  

2 29,30 

  
• 

 
• 

 
• 

 

• 

 
• 

 
• 

 

 

                                                       
29 2021 10 64  
30 2020 7 52-55  

淺談作戰概念發展對戰機設計演進之影響

15



 

7 19, 21, 22 

( 8 )

(Digital Engineering) 3D

F-22 F-35 B-21

2019

5000.80 (Operation of the Middle Tier of Acquisition, MTA, 9)

[F-100, F-101, F-102, F-104, F-105, 

F-106, F-110 ( F-4)] 31

5 6 5
32

 

                                                       
31  2021 4 28-31  
32 41 6 2020  6 524377-7  

淺談作戰概念發展對戰機設計演進之影響

16



 

8 2003 DOD5000.2 33 

9 DOD 5000.80 32 

/  

F-

35 B-21

F-35 F-

                                                       
33 Australian National Audit Office, Management of Australia’s Air Combat Capability–F-35A Joint Strike Fighter 

Acquisition. Department of Defense, Defense Materiel Organization. 2012. 

淺談作戰概念發展對戰機設計演進之影響

17



 

15EX F/A-18E/F 4 B-52H B-1B

/

ChatGPT AI AI

Alpha Go

34 /

(Human-AI Hybrid System) (

) ( ) OODA

( 10) 35, 36

/

 

                                                       
34 2014 11 26-29  
35 “ ” 2020 12 18-19  
36 XQ-58A 42 1 2021 2 1-4  

淺談作戰概念發展對戰機設計演進之影響

18



 

10 20 

(Naval 

Integrated Fire Control-Counter Air, NIFC-CA) 37

E-2D F/A-18E/F F-35C

/

6 AIM-120

(Patriot Advanced Capability, PAC) 3 ( 3)

4

E-2D (Cooperative Engagement Capability, CEC)

(baseline, BL)9.0 6

F-35B MADL 6

                                                       
37 - 2019 9 84-89  

淺談作戰概念發展對戰機設計演進之影響

19



 

(Littoral Combat Ship, LCS) 38 (USS Zumwalt, 

DDG-1000) 17 39 

3 NIFC-CA 37,40 

     

 

E-2D 

F-18E/F 

F-35B/C 

Link-16 

MADL 

F-18E/F 

F-35B/C 
AIM-120 

 
E-2D 

JLENS 
CEC ( 9.0) 

SM-2( ) 

SM-6( ) 

 

E-2D 

JLENS 

TPS-59G/ATOR 

CTN( ) CAC2S 
AIM-120( ) 

PAC 

CAC2S (Common Aviation Command & Control System) 

CTN (Composite Tracking Network, CEC) 

G/ATOR (Ground/Air Task-Oriented Radar ) 

JLENS (Joint Land Attack Cruise Missile Defense Elevated Netted 

Sensor System) 

 

5 6 5

5 5

5 6

(Next Generation Air Dominance, NGAD) 6

/

                                                       
38 2020 8 11-19  
39 2021 7

74  
40 Nicholas A. O’Donoughue, Samantha Mcbirney, Brian Persons, Distributed Kill Chains, RAND 2021. 

淺談作戰概念發展對戰機設計演進之影響

20



 

 

1  

 

2  

 

3  

 

4   

5  

 

 

 

  

淺談作戰概念發展對戰機設計演進之影響

21



 

 
 

 

 

86  

92  

103  

 

 

 

 

 

淺談作戰概念發展對戰機設計演進之影響

22



 

 

Information Operations in the Russia-Ukraine War

Enlightenment to R.O.C. 
(I-Hui Pan)  

 

(Chien-En, Wang)  

 

(Tsung-Heng, Chen) 

 
2022 2 24

( ) ( )

( ) ( )

( )  

 

  

俄烏戰爭資訊作戰運用對我國之啟示

23



 

Abstract 
On February 24, 2022, the Russia-Ukraine War shocked the world. This warfare was initiated by a 

military power by the Russian army with precise strikes. However, it has been several months, and 

Russian still cannot achieve the military purpose. During this war, Ukraine implemented information 

operations through military and civilian technology that delayed the ground offensive of the Russian 

army. It can be called the best practices of asymmetric warfare that we can learn about it. This paper 

focuses on the definition and information-related capabilities of the US military's information 

operations. We focus on three aspects: Space Operations, Electronic Warfare, and Cyber Operations 

to analyze the characteristics and weaknesses of both sides in the Russia-Ukraine War. Then we 

summarize the enlightenment: (1)establishing the Trinity of all-out defense, (2)suffering critical 

information infrastructure disruption, (3)using social media to limit regular attacks, (4)civil-military 

integration to establish space support, (5)national-level information operation command system 

which can be used by relevant units and follow-up researcher. 

Keywords: Russia-Ukraine War, Information Operations, Space Operations, Electronic Warfare, 

Cyberspace Operations 
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Abstract 
On December 31, 2015, the Central Military Commission of the Communist Party of China renamed 

the former Second Artillery Force to the Rocket Force of the Chinese People's Liberation Army and 

upgraded it to an independent service. In recent years, the Chinese Communist Party has deployed 

a large number of Dongfeng-type ballistic missiles against Taiwan. The initial threat of attacking 

Taiwan mainly comes from the Chinese People's Liberation Army Rocket Force. The Rocket Force 

may use precision ballistic missiles to attack important political, economic and military targets of 

our government and military to weaken our country's command and critical infrastructure 

capabilities. The CCP actively promotes the reform of national defense and the army. In accordance 

with the principle of "the Military Commission manages the overall affairs, theaters are responsible 

for fighting, and the military services are responsible for construction", it integrates the training and 

command system of the army, and conducts strategic deployment and task allocation based on 

different ballistic missiles capabilities. 

Since the establishment of the Rocket Force in 2016, it has actively participated in joint exercises 

of various services, focused on integrated joint operations, and revised and improved combat 

methods to achieve the goal of "actual combat training" of "being able to fight at any time, launching 

on time, and effectively damaging". Faced with this major threat, our Air Force adheres to the 

principle of leniency to the enemy and conducts in-depth discussions on the Rocket Force’s 

organizational structure, command and control mechanism, and the types, capabilities, and 

limitations of ballistic missiles deployed against Taiwan, so as to facilitate its response when 

attacked by ballistic missiles in wartime. , our Air Force can respond in a timely manner and 

implement combat power protection actions to ensure the integrity of combat power. The purpose 

of this study is to explore these issues as a reference for the Air Force's military build-up and war 

preparations.  

Keywords: rocket force, ballistic missile, security protectio
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Abstract 

The visit of U.S. House Speaker Nancy Pelosi to Taiwan has triggered the fourth Taiwan Strait crisis, 

with the reckless approach of Chinese military aircraft and vessels severely compressing our defense 

depth. After the outbreak of the Russia-Ukraine war, experts have referred to it as the "First World 

Cyber War," which no longer confines itself to the traditional physical threats of warfare but 

extensively incorporates artificial intelligence into combat operations. Observing the current military 

trends in the world, it is evident that in future wars, intelligent equipment and intelligent command 

will dominate the success or failure on the battlefield. Recognizing that the threats of traditional 

warfare in the past have undergone transformation through the advancements in next-generation 

defense science and technology, the rapid development of the Chinese military's intelligent warfare 

and the reforms in its operational modes and systems pose significant challenges to our air defense 

forces. The detection and countermeasure technologies become even more crucial. This study adopts 

a literature analysis approach to comprehensively collect information on the development of the 

Chinese Air Force's intelligent warfare, the application of autonomous drones, and the improvement 

of missile capabilities. It will focus on the progress of the Chinese Air Force's intelligent warfare 

development and the appropriate responses for our air defense forces to achieve maximum operational 

benefits. It aims to provide guidance for future military preparations and establish innovative thinking 

to achieve possible asymmetric warfare. 

Keywords: Intelligent warfare , Artificial intelligence (AI), Air defense forces 
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Abstract 
Since the invention of aircraft, control of the airspace has become a critical factor in winning wars. 

Aircraft have evolved from manned vehicles to unmanned aerial vehicles, which possess 

characteristics such as low cost and long loitering time. Unmanned aerial vehicles have gradually 

become an indispensable aerial force in warfare. However, as the CCP continues to refuse to renounce 

the use of force against Taiwan, they have been incessantly conducting disruptive activities in 

Taiwan's surrounding maritime and airspace, employing tactics such as cognitive warfare, military 

drone usage, and unmanned aerial balloons. Recently, they have even resorted to joint military 

intimidation, grey zone harassment, missile testing, establishment of no-fly zones, and dispatching 

military aircraft and vessels to approach Taiwan's territorial waters and airspace. Therefore, our 

country is currently facing unprecedented military pressure. 

The emergence of drones has completely changed the thinking and tactical application on the 

battlefield. China's rapid rise in the military sphere has made it impossible for the United States to 

ignore, officially designating it as a competitor. In this military research topic, we hope to study the 

history, current situation, and future trends of military drone development in the two most powerful 

countries in terms of military strength. Through this research, we aim to find corresponding strategies 

to cope with the continuous military threats from the Chinese military and ensure the security of our 

airspace. 

Keywords Unmanned combat aircraft Gray zone asymmetrical combat 
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