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BLUF
• Enables Army Science & Technology (S&T) to identify game-changing technology 

that could impact Army capabilities in the far future(2035-2040), executed in the 
Office of the Deputy Assistant Secretary of the Army for Research and Technology 
(ODASA R&T).

• Ensure comprehensive technology reconnaissance by crowdsourcing technology 
concepts from underutilized non-DoD traditional organizations and entities. 
Mitigate cognitive bias within the Army/Army S&T.  Leverage creative abilities from 
a diverse audience

• Analyze crowdsourced capabilities to inform Army S&T Program Objective 
Memorandum (POM) and create a “here to there” narrative illustrating basic S&T 
investments now for Army capabilities in 2035-2040
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Technology Wargaming Overview
• Crowdsource future capabilities from the Army 

S&T enterprise, academia, and non-traditional 
DoD thinkers

– Mitigates risk of cognitive bias’s within the Department of 
the Army by leveraging the creativity and insight of non-
traditional DoD individuals and organizations

– Executed through in-person and online ideation exercises

• Analyze potential technologies using 
bibliographic-based data 
analytics(universities, personnel, countries 
performing the research)

• Through SME review create a functional 
decomposition of a potential capability

• Assign probabilities and perform Monte Carlo 
Simulation to create a here-to-there narrative 
for how basic science advances will produce 
an Army capability through a Technology 
Sequence Analysis (TSA)

• Provide broad future S&T context in Annual 
Trends Report

1 Zweig, J. (2015, September 25). The Trick to Making Better Forecasts. Retrieved November 20, 2015, from http://www.wsj.com/articles/the-trick-to-making-better-
forecasts-1443235983 

“…The elite amateurs were on average about 30% more accurate 
than the experts with access to classified information...the full pool 
of amateurs also outperformed the experts.  The most careful, 
curious, open-minded, persistent and self-critical…did the best.”1

Crowdsourcing SME-Informed 
Bibliometric Search

S&T Trends Report Deep Dive Analysis



4

Execution

Broad meta-analysis 
of S&T trends

Web-based 
crowdsourcing events

SME ideation 
exercises
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Trends Report
• Background

– Integrates 14 S&T Forecasts by government agencies in 
the US and UK, industry leaders, international institutions, 
and think tanks

– Covered trends over the 2015-2045 time frame
• Key Takeaways

– Data revealed 20 common emerging S&T trends and 3 
cross-cutting non-S&T Trends

• 14 “core” S&T trends with potential for significant impact for Army 
operations

• 6 additional trends with potential for moderate impact for Army 
operations

• 3 non trends: tensions over privacy, impacts of climate change, 
rise of China as technological rival
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S&T Themes

• Autonomous Systems
• 3D and 4D Printing
• Analytics
• Human Augmentation
• Mobile and Cloud Computing
• Future Medicine
• Cyber
• Energy
• Changing Nature of Work
• Internet of Things

• Food and Water Technology
• Quantum Computing
• Social Technologies
• Directed Energy
• Education
• Materials
• Synthetic Biology
• Interface
• Transportation and Logistics
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Example Card
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Online Ideation Exercises
• Crowdsource future capabilities from the Army S&T enterprise, academia, 

and non-traditional DoD communities
– Mitigates risk of cognitive bias’s within the Department of the Army by 

leveraging the creativity and insight of non-traditional DoD individuals and 
organizations

– Executed through in-person and online ideation exercises

Imaginarium

Workshop

Battlespace



9

Imaginarium
Purpose

–Place to offer quick ideas about future 
trends, technologies or capabilities

–Minimum of title and short description; 
images, links, or video encouraged

–Meant to be light, quick, and easy to read 
(e.g., Pinterest)

Results
– 43 Sparks submitted and covered a wide 

variety of topics

– 83 comments submitted on those 43 
sparks
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Battlespace
Purpose

–Lists scenario-based news stories in 
style of an online news outlet (e.g., 
BBC, CNN)

–Three fictional but realistic scenarios:
• Narcowarfare in South America
• Ground war in Asia
• Environmental disaster in Africa

–Players apply workshop ideas against 
the scenario

–Players fill in what they see as difficult 
challenges. Updates can be tagged as 
“important”

Results
– 28 total challenges
– Top rated challenge “…Use of Phased 

Misinformation Campaihn Confuses 
and Destabilizes Political Will”
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Workshop
Purpose

–Intended focus area for participants to 
debate/vet/discuss potential Army 
capabilities

–Ratings used to get quick numerical sense 
of participants Comments in free form or 
based on Application/Viability/Unintended 
Consequences

–Ideas promoted from sparks or submitted 
direct to workshop

Results
– 31 ideas and 28 Workshop Challenge 

Questions answered
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Technology Wargaming Ex4 Infographic
EX3 Infograph sent to participants
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EX3 Concept Art from crowdsourced ideas
EX3 Concept Art from crowdsourced ideas

https://vimeo.com/126458402
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SME Driven Ideation
• Play by email ideation using engineers and scientists from the 

Army’s research and development community
• Each SME provided 5 S&T trends and 5 socio-political trends 

and asked to generate a new idea for a technology combing 
two or more trends

• Intended to induce new ideas using constrained inputs to 
think beyond cognitive biases and produce creative ideas



15

Backup
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Medical Nanites TSA System View 
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Medical Nanites TSA Timeline View
• Most Likely Path - 2038
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Nanite TSA Research Data

• Preliminary Publication/Patent Research:

 Search term: ((nanite* OR nanorobot* or nano*) AND medic*)

 16162 publications, 36 patents

Name Position Affiliation Background

Dr. Mark Davis Prof. Chemical Engineering Cal. Tech Nanoparticle therapeutics; 
nanomedicines

Dr. Andrew Ellington Prof. Biochemistry Univ. of Texas Molecular Biosciences; DNA research

Dr. Shana Kelley Prof. Chemistry Univ. of Toronto Electrochemical nucleic acids; 
Microchips; Ex vivo clinical diagnostics

Dr. Yamuna Krishnan Prof. Chemistry Univ. of Chicago Synthetic DNA devices; DNA 
nanomachines

Dr. Sylvain Martel Assoc. Prof. Computer Engineering Montreal Polytechnique
Remote microsurgery; nanorobotics; 
drug delivery to combat cancer

Dr. Ayusman Sen Prof., Chemistry Penn St. Univ. Nano and micro pumps and motors; 
Chemical catalysts as motors

Dr. Alexander Stengh Asst. Prof. Neurology Northwestern Univ. Geneticist; investigating novel brain 
cancer treatments; iRNA research

Dr. Bill Tang Biomedical Engineering Dept. Univ. California, Irvine Remote in vivo diagnostics; micro-
implantable devices

Dr. Orlin Velev Prof. Chemical and Biomolecular 
Engineering North Carolina State Univ.

Innovative colloidal materials; 
Nanostructures wth electrical and 
photonic functionality

Dr. Szu Wang Prof. Materials Univ. California, Irvine
Fabrication of functional 
nanostructures; development of novel 
polymers

Dr. Albert Yee Prof. Chemical Engeineering and 
Material Science Univ. California, Irvine Materials science - polymers and 

nanotechnology
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Nanite TSA Data Visuals
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Nanite TSA Data Visuals
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Crowdsourcing/Ideation Platform
Purpose: Provide an intuitive platform for engagement of “non-
traditional” technical, tactical, and creative communities not normally 
involved in the Army S&T planning process

2014 - MMOWGLI

2015v1.0 – Blog Style

2015v2.0 – Ideo Style
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Video 
Link to Background Video

https://vimeo.com/126458402

Link to site

http://futures.armyscitech.com

https://vimeo.com/126458402
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