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ABSTRACT  

This article explores the questions of why, when, and what about the Defense Advanced 

Research Projects Agency (DARPA) of the United States. To answer the questions, the book 

titled “The Imagineers of War” has been extensively referred. It is a journalistic account of the 

history of DARPA. Two sections of the paper focus on the current research developments of 

DARPA and the final section provides a comparison between India’s Defense Research & 

Development Organization (DRDO) and DARPA.   
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 INTRODUCTION  

The Advanced Research Projects Agency (ARPA) was established in 1958 by the US President 

Dwight D Eisenhower. ARPA was renamed as “DARPA'' in March 1972, then renamed 

“ARPA” in February 1993, and, finally, redesignated as “DARPA” again in March 1996. This 

is a quick peek into the timeline of DARPA. Its operations in the 1950s were top secret and 

only after the fall of the Soviet Union did they start to showcase themselves. In here, scientific 

journals or descriptive accounts by social scientists do not provide any detail about the DARPA 

or its origins. However, in order to understand DARPA and its origins, one has to dig deep into 

the accounts of investigative journalists. To give a substantial introduction to the DARPA, the 

book “The Imagineers of War '' authored by Sharon Weinberger has been referred to.  

 

HISTORY OF DARPA 

Soon after the nuclear bomb exploded on Hiroshima and Nagasaki, the United States became 

undefeatable because of their technological superiority. However, the feeling of invincibility 

was short-lived. The US was too dependent on a single technological breakthrough. Apart from 

the nuclear bomb technology, there are many other military technologies which would prove 

to be more effective against a nuclear bomb. Ballistic missiles and the still ambitious space 

weaponization technology are few one among them.  

In the early 1950s, the United States was not thinking about the development of ballistic 

missiles as they got comfortable with their nuclear advantage. On the other hand, the Soviet 
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Union used the German know-how to design the long range ballistic missile, called Poebeda. 

It was the first missile which could travel more than 1000 kms carrying a nuclear warhead1. 

This development put the US establishment to their heels and made them run their minds to 

achieve technological superiority.  

After five years, the US had to go through another shock. The Soviet Union had launched an 

artificial earth orbiting satellite called Sputnik in 1957. They became the first to use space. 

Their long range ballistic missiles and Sputnik made insecurity creep under their beds. Military 

funding was increased when Eisenhower was elected as president in 1953. Before the US 

accepted the Sputnik fully, another satellite was launched. Sputnik II was launched in the same 

year, with a dog into space.  

With the fear of losing technological superiority and the clear advancement of the Soviet Union 

in its military technologies, the tri forces, Army, Navy and Air Force of the US were against 

each other for the funding of their pet projects. They were not successful in achieving any 

military technology breakthrough. Amidst the ongoing mismanagement, Defense Secretary 

McElroy got to know that a defence secretary can establish a central research agency without 

legislative approval. Sensing the opportunity, on November 20, 1957, the Defense Special 

Projects Agency was established. This agency was aimed to conduct space research, as a fitting 

reply to Sputnik. On December 6, 1957, under the aegis of this agency, the US attempted a 

failed satellite launch – Vanguard. President Eisenhower kept his faith in the defence secretary 

McElroy and converted the Defense Special Projects Agency into Advanced research Projects 

Agency, ARPA on 7 February, 1958.  

It was made to function freely under the defense secretary. ARPA’s initial projects were Argus 

and Orion. They are a nuclear atomic shield and interplanetary spaceships respectively. 

However with the moratorium on atmospheric testing and underwater testing of nuclear 

weapons brought by Partial Nuclear Test Ban Treaty, in 1963, those projects were ended. 

ARPA’s romance with space was also ended when National Aeronautics and Space 

Administration (NASA) was created on October 1, 1958.  

ARPA was involved in a series of failed projects in the 1960s. It started developing techniques 

like counter insurgency models, psychological warfare technique developments to further the 

cause of the scientific agency. In its initial decade, it was extensively involved in the Vietnam 

crisis. In its all involvement, it tasted nothing (mostly) but a failure. They supported South 

Vietnam leader Diem whose cause and goal was to gain control of the entire Vietnam behest 

of the wellbeing of the public. The US was no moral player in geopolitics and actively 

supported Diem in order to curtail the spread of communist influence.  Surprisingly, ARPA 

even delved on the impacts of microwaves on the behavior of American diplomats in Moscow. 

This shows how crazy ARPA was. This also shows how open minded and accepting they are. 

After the failed projects in Vietnam, there was an immense pressure from the public and also 
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the congress. Owing to the pressure, President Nixon had reduced many civilian officers in 

ARPA and finally in 1972, March 23, ARPA was renamed as the Defense Advanced Research 

Projects Agency (DARPA).  

Though there were many failures, DARPA’s attitude towards having technological superiority 

brought them astonishing accomplishments. Today’s ubiquitous digital communication system 

called the internet was also the brainchild of DARPA. The entire socio-economic, and socio-

political life of the planet is anchored to this technology. This agency is the only platform which 

allows unconventional scientific ideas to be explored. Areas like parapsychology, telepathy 

were also actively explored.  

The nature of the DARPA programs encouraged the scientists and engineers to apply their 

crazy ideas which resulted in the stealth aircrafts. In 2009, they ventured deeply into big data 

analysis. Using big data analysis, they gave serious thought for what appeared as spurious 

correlations. The book which is being referred here mentioned correlations between exotic 

vegetable prices and the insurgency occurrence in Afghanistan. The fact that they are looking 

seriously into these variables shows the free hand given to the scientists. They are encouraged 

to do so, if they show some progress in the project.  

DARPA from its origin had its research team to take up the projects that did not venture into 

those technologies which are already in the market. If there is some advanced level technology 

with either Soviet Union or China, DARPA appears to make sure that they develop their own 

version of that technology or a counter to the same with higher efficiency. Still better, they 

would develop a superior technology. This also shows the futuristic approach of American 

security establishment.  It is opined that DARPA takes high risks and tolerates failures2. 

This brief history has shown the attitude of DARPA and why it continues to be the top military 

innovation agency in the world. The next section provides a brief about DARPA’s activities in 

contemporary times.  

 

21ST CENTURY DARPA 

The opening of the website gives you a gist of what DARPA does. Its main aim is to offer the 

US first mover advantage on the new technological breakthroughs. These technologies will be 

developed on the ex-ante problems making them futuristic technology developers. In these 

days of pandemic, the US realized that combating the SARS-CoV-2 virus is a matter of national 

security. DARPA quickly launched itself with various projects from developing the pathogen 

test kits, vaccine development, treatment & prevention medicine development. It is important 

to note that these research projects that are being used for the production of RNA based 
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vaccines are older than the SARS-CoV-2 virus. This shows the ex-ante preparedness of 

DARPA which is absent in India.  

All the research projects are done in collaboration with Universities, Institutes. There is no 

secret facility today, which takes scientists into a secured laboratory. Scientists work in their 

departments/University Labs under the funding of DARPA. This collaborative work enhances 

the sense of importance of academia in shaping the society and protecting the national interest.  

The projects currently undertaken by DARPA will either put us in awe or fear. Their project 

explores what Nick Bostrom hypothesizes in his book ‘super intelligence.’ Some of the projects 

actively explore the human-machine interactions, complete autonomous systems on earth and 

space, quantum level precisions of subatomic particles. In medicine, some of the projects 

concentrate on building artificial tissue building accelerators which would accelerate the 

healing process. While the world is gripping with data privacy and the policy makers across 

the world are drafting consent based data sharing, DARPA’s Brandeis is all set to come up with 

a system architecture which provides a middle ground between data privacy and data usage by 

the service providers. It builds such a subsystem (may be encryption) that the personal or a 

stipulated data can only be used for specific purposes. Such algorithms and encryptions are 

needed today but nor a consent based legal framework. The table below provides a select list 

of projects. These projects have their research questions contextualized in the future.  

Table 1Current Select projects as per the Website of DARPA 

SL 

No 

Project Title Technology 

Category 

Future Applications 

1 
µBRAIN 

 

Artificial 

Intelligence 

Neuronal computational principles 

2 

Accelerated 

Molecular 

Discovery 

(AMD)  

 

AI & Chemistry New molecule development to have a sustained and specific 

solution for the given problem. Solutions can be entirely new 

and previously non-existing. 

3 

Active 

Interpretation of 

Disparate 

Alternatives 

 

Artificial 

Intelligence 

Interpret the global events using a specialised engine which 

takes all the data existing in the world. This would effectively 

make US a global hegemon.  

https://www.darpa.mil/program/microbrain.html
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4 
Active Social 

Engineering 

Defense (ASED)  

 

System Security A defensive mechanism to prevent cyber-attacks. This 

protects the users of the systems from being dragged into 

hacking.  

5 

Adapting Cross-

Domain Kill-

Webs (ACK)  

 

Automated 

Weapon systems 

control command 

ACK will enable multiple warfighters to define distributed 

effects and adapt them at combat speed using a shared set of 

resources. 

6 

Advanced 

Acclimation and 

Protection Tool 

for 

Environmental 

Readiness 

(ADAPTER)  

 

Bio engineering Injection of bioengineered cells into the fighter pilot to 

increase her efficiency 

7 
Advanced 

Concept 

Compact 

Electron Linear-

accelerator 

(ACCEL)  

 

 Complete scanning of the environment, remote IED 

detonation, sterilization of food  

8 
Advanced Full 

Range Engine 

(AFRE) 

 

Aeronautics Advanced Aircraft engines achieving speeds up to Mach 5  

9 
Advanced Plant 

Technologies 

(APT)  

 

Bio engineering ground-based sensor technologies to protect deployed troops 

and the homeland by detecting and reporting on chemical, 

biological, radiological, nuclear, and explosive (CBRNE) 

threats 

https://www.darpa.mil/program/active-social-engineering-defense.html
https://www.darpa.mil/program/active-social-engineering-defense.html
https://www.darpa.mil/program/active-social-engineering-defense.html
https://www.darpa.mil/program/advanced-concept-compact-electron-linear-accelerator.html
https://www.darpa.mil/program/advanced-concept-compact-electron-linear-accelerator.html
https://www.darpa.mil/program/advanced-concept-compact-electron-linear-accelerator.html
https://www.darpa.mil/program/advanced-concept-compact-electron-linear-accelerator.html
https://www.darpa.mil/program/advanced-concept-compact-electron-linear-accelerator.html
https://www.darpa.mil/program/advanced-concept-compact-electron-linear-accelerator.html
https://www.darpa.mil/program/advanced-full-range-engine.html
https://www.darpa.mil/program/advanced-full-range-engine.html
https://www.darpa.mil/program/advanced-full-range-engine.html
https://www.darpa.mil/program/advanced-plant-technologies.html
https://www.darpa.mil/program/advanced-plant-technologies.html
https://www.darpa.mil/program/advanced-plant-technologies.html
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10 
Aerial Dragnet 

 

Drones Detect and track small UAVs 

11 
Agile Teams (A-

Teams)  

 

AI Human Machine interactive system 

12 

All Together 

Now (ATN)  

 

Quantum 

mechanics 

New quantum computing world, which will be 

unprecedented by today’s digital systems. Hypothetically, 

the clock speed and storage capacity 13will be so huge that 

the entire world data can be stored and processed in a single 

computer. 

13 
Automating 

Scientific 

Knowledge 

Extraction 

(ASKE)  

 

AI The Automating Scientific Knowledge Extraction (ASKE) 

program aims to develop technology to automate some of the 

manual processes of scientific knowledge discovery, curation 

and application. 

14 
Bioelectronics 

for Tissue 

Regeneration 

(BETR)  

 

Bioengineering Artificial healing process 

15 

Brandeis 

 

Data privacy The objective of Brandeis is to develop tools and techniques 

that enable us to build systems in which private data may be 

used only for its intended purpose and no other. It seeks to 

restructure our relationship with data by providing the data 

owner with mechanisms for protecting their data before 

sharing it with a data user. 

16 
Computational 

Simulation of 

Online Social 

Behaviour 

(SocialSim)  

 

Cyber 

Surveillance 

The goal of Computational Simulation of Online Social 

Behaviour (SocialSim) is to develop innovative technologies 

for high-fidelity computational simulation of online social 

behaviour. 

They can create predictive models of social behaviour of 

groups or individuals 

https://www.darpa.mil/program/aerial-dragnet.html
https://www.darpa.mil/program/agile-teams.html
https://www.darpa.mil/program/agile-teams.html
https://www.darpa.mil/program/automating-scientific-knowledge-extraction.html
https://www.darpa.mil/program/automating-scientific-knowledge-extraction.html
https://www.darpa.mil/program/automating-scientific-knowledge-extraction.html
https://www.darpa.mil/program/automating-scientific-knowledge-extraction.html
https://www.darpa.mil/program/automating-scientific-knowledge-extraction.html
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17 
Detect It with 

Gene Editing 

Technologies 

(DIGET)  

 

Genomics nucleic acid detection devices 

18 
Friend or Foe 

 

Biotechnology Bio surveillance devices. Early identification of pathogenic 

genes could accelerate research into the development of 

therapeutic countermeasures or provide new assays for more 

conventional, front-line bio surveillance and diagnostic 

platforms. 

19 

Gamebreaker 

 

AI simulators Simulators for military mission planning, training and etc 

20 
Ground Truth 

 

Social Science  The purpose of the program is to use artificial, yet plausible, 

computer-based social-system simulations with built-in 

“ground truth” causal rules as test beds to validate the 

accuracy of various social science modelling methods 

21   

Influence 

Campaign 

Awareness and 

Sensemaking 

(INCAS)  

 

AI The Influence Campaign Awareness and Sensemaking 

(INCAS) program will develop techniques and tools that 

enable analysts to detect, characterize, and track geopolitical 

influence campaigns with quantified confidence. 

22 
Media Forensics 

(MediFor)  

 

AI The MediFor platform will automatically detect 

manipulations, provide detailed information about how these 

manipulations were performed, and reason about the overall 

integrity of visual media to facilitate decisions regarding the 

use of any questionable image or video. 

23 
Next Generation 

Social Science 

(NGS2)  

 

Social Science The NGS2 program will focus on collective identity 

formation as an exemplar research question, DARPA 

anticipates that successful NGS2 capabilities will have 

benefits for tackling other complex problems and topics, 

including resilience in social networks and structures, 

changes in cultural norms or beliefs, emergence of 

cooperation/competitions and social influences on 

preferences and cognition. 

24 
Pandemic 

Prevention 

Platform (P3)  

 

Genomics P3 focuses on rapid discovery, characterization, production, 

testing, and delivery of efficacious DNA- and RNA-encoded 

medical countermeasures, a foundational technology 

pioneered by DARPA under the Autonomous Diagnostics to 

Enable Prevention and Therapeutics (ADEPT) program that 

provides the body with instructions on how to immediately 

https://www.darpa.mil/program/friend-or-foe.html
https://www.darpa.mil/program/ground-truth.html
https://www.darpa.mil/program/media-forensics.html
https://www.darpa.mil/program/media-forensics.html
https://www.darpa.mil/program/next-generation-social-science.html
https://www.darpa.mil/program/next-generation-social-science.html
https://www.darpa.mil/program/next-generation-social-science.html
https://www.darpa.mil/program/pandemic-prevention-platform.html
https://www.darpa.mil/program/pandemic-prevention-platform.html
https://www.darpa.mil/program/pandemic-prevention-platform.html
https://www.darpa.mil/program/autonomous-diagnostics-to-enable-prevention-and-therapeutics
https://www.darpa.mil/program/autonomous-diagnostics-to-enable-prevention-and-therapeutics
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begin producing protective antibodies against a given threat. 

T 

25 

PREventing 

EMerging 

Pathogenic 

Threats 

(PREEMPT) 

 

Epidemiology PREEMPT builds on recent advances in understanding of 

host-pathogen genetic interactions and mechanisms of 

adaptation across species, emerging analytic tools to predict 

what species might carry potential human-pathogens, and 

novel capabilities to predict geographic “hot spots” where an 

animal-to-human viral jump is likely. By focusing far-

forward bio surveillance on animal reservoirs and insect 

vectors, and applying high-throughput molecular 

technologies and next-generation sequencing to determine 

how viruses evolve within a species, PREEMPT seeks to 

identify opportunities for intervention that exploit the 

evolutionary bottlenecks and transmission factors that enable 

pathogen species jump. 

26 

World Modelers 

 

Multi-disciplinary World Modelers analyses are intended to be timely enough 

to recommend specific actions that could avert crisis. The 

program seeks to develop technologies that will provide 

clearly parameterized, quantitative projections within weeks 

or even hours of processing, compared to the months or years 

it takes today to understand considerably simpler systems. 

 

COLLABORATORS OF DARPA  

DARPA, as mentioned earlier, does not operate in oblivion to the national knowledge 

producers and commercial entities (even start ups). Universities, industries, are roped in to 

conduct research on break-through technologies.  

Unlike India, DARPA calls for open project proposals for its demands. Projects are selected 

based on their practicability. Universities have to send proposals to win the contract. Any 

professor with required qualifications and eligibility can submit proposals. Once accepted, they 

would operate under Non-Disclosure Agreements as the leakage would hamper national 

security. There is no such process for academia and Armed forces research collaboration in 

India. It would be better if Indian academia can gain access to the securitization process so that 

it could provide innovative solutions.  

When it comes to the government, the structure is created in such a way that each defence 

department would be in loop about the ongoing research and developments. There will be 

liaisons appointed by each department to further their requirements and encourage the 

transition of technology into their units.  
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STRUCTURE OF DARPA  

 

 

Figure 1Organizational Structure of DARPA (Singh, 2014) 

Source- Singh, B. D., 2014. Study of the US Darpa Model and its applicability to the Indian Defence research 

and Development System, New Delhi: kw Publishers Pvt Ltd. 

 

DARPA has a more horizontal organizational setup. It has six research clusters which report to 

the director of DARPA. The additional director would assist the director and take the ex-officio 

in-charge when the director is not available. There is a director and a deputy director each of 

the six research departments within DARPA. Each project of any cluster will be led by a project 

manager. The director reports to the director of “Defence Research and Engineering’ which 

reports to the undersecretary of Defense for Acquisition.  

 
COMPARING INDIA’S DRDO TO THE UNITED STATES’S DARPA 

DARPA is conducting research in gene technology, genomics, Artificial Intelligence combined 

with increased computation, less power consumption for computational devices etc. In the 

meanwhile, Indian military technology achievements are the production of mostly outdated 

tanks, helicopters, and missiles, or the establishment of factories producing foreign weapons 

after technology transfer3. Given India’s ambitions to become one of the pillars in the upcoming 

                                                             
3 Hooda, D., 2019. DRDO Should Learn from United States’ DARPA So We Don’t Fight Tomorrow’s War With 

Yesterday’s Weapons. [Online]  
Available at: https://www.news18.com/news/opinion/opinion-drdo-should-learn-from-united-states-darpa-so-

we-dont-fight-tomorrows-war-with-yesterdays-weapons-2398997.html 

[Accessed 21 May 2021]. 
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multipolar world, it’s spending on Research and Development is discouraging. It spends 0.7 

percent of its GDP on R&D. The US spends 2.5 percent, China spends 2 percent whereas Brazil 

spends 1.3 percent4. This comparison is enough to tell that India’s attitude towards becoming 

a global power should take a different strategy. The figure below shows how far behind India 

is with regards to R&D.  

 

Figure 2R&D spending of the countries worldwide as % of GDP  

Source- UNESCO, n.d. How much does your Country Invest in R&D. [Online]  

Available at: http://uis.unesco.org/apps/visualisations/research-and-development-spending/ 

[Accessed 21 May 2021]. 

 

India’s DRDO is bugged by the delays, cost escalation, and bureaucratic hurdles. Not to 

mention the design of the establishment that is crippled by bureaucratic hurdles, and the lack 

of autonomy5 . In the arena of collaborations with Academia, DRDO has six Centers of 

Excellence. They include computational fluid dynamics centre at IISc, composite 

manufacturing at NAL and IIT Kanpur, aerospace design at IIT Mumbai, life sciences at 

Bharathiyar University, Millimetric devices at University of Calcutta and high energy materials 

at University of Hyderabad. However, from the analysis of journal articles published in 2009 

                                                             
 
4 UNESCO, n.d. How much does your Country Invest in R&D. [Online]  

Available at: http://uis.unesco.org/apps/visualisations/research-and-development-spending/ 

[Accessed 21 May 2021]. 
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and 2019, the research in the critical technologies is not at satisfactory level6 7. The decade gap 

between both the journals provide the same hurdles – bureaucratic delays, lack of 

professionalism, cost overruns, and the practice of old management techniques.  

However, it is clearly visible that DRDO is no match for DARPA when the R&D is considered. 

The geographical, geopolitical, and financial constraints force the Indian establishment to have 

a different set of priorities. However, this cannot be the reason for lack of research in the future 

technologies.  

 
 

                                                             
6 Krishnan, N. R., 2009. Critical Defence Technologies - The DRDO Perspective. Journal of Defense Studies, 

3(3), pp. 91-105. 
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