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Technology Readiness Assessments 

• Establish the technological maturity level of emergent technologies 
• Often rely upon subjective evaluations that 
• depend upon measures indirectly associated with 
• the actual readiness of a technology for use in a specific end-use application 

• Measuring the readiness of an emerging advanced technology for use in a new system 
remains subjective and a source of early program cost and schedule risk
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Bibliometric-based methods

• Sensitive to the search logic, keywords, and the specific corpus used
• Visualization tools and larger datasets provide insights into the overall body of work and identify 

new patterns and associations

• Such methods have not been validated against independent assessments of actual maturity
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Example publication count over time (Public domain)

NAVAIR Public Release 2023-263; Distribution Statement A – “Approved for public release: distribution unlimited ”



IEEE publications  over time (dB scale)
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• 10 dB rise in publications ~ 10x increase in publications 
• Noisy; denoised by a moving average
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A new term: Relative research volume

• Use research publication data as an 
objective indication of technology maturity

• Rise and fall over time indicates the level 
of technological maturity

• Collected using keyword search on 
technical databases, such as IEEE Explore, 
over time on a yearly basis
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• Tn - total publications for a 
specific search term (in 
repository n) in a year 

• Rn - total publications count in 
repository n in the same year
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Topic-specific relative research volume (RRV)
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Topic- specific RRV – artificial intelligence
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Calibrating RRV

• Used independent technology maturity 
declarations
• 2003-2021 GAO Defense Acquisitions 

Assessments of Select Weapon Program reports 

• Yes (mature)
• program IOC
• GAO declaration of Yes, or  
• replacement with a mature substitute

• Table - technologies or systems with known 
technologies
• corresponding to search terms available in the 

IEEE or Wiley online repositories
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Change in RRV as a maturity measure

• Define the change in relative research 
volume over time 

• Where x is the year of interest, and n is 
the length of the moving time average 
window
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ΔRRV10 for software defined radio technology
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Testing ΔRRV as an indicator of maturity
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Conclusions

• Change in relative research volume ΔRRVn is a relevant measure of technology maturity
• Enhances ability to get quick looks at technology risk of potential solutions 
• increases insight into critical technology identification, and
• empowers using the technology maturation planning process

• This research used publicly available data 
• Findings are specific to the analyzed technologies and programs

• The views expressed in written materials or publications, and/or made by speakers, moderators, and 
presenters, do not necessarily reflect the official policies of the Department of Defense nor does mention of 
trade names, commercial practices, or organizations imply endorsement by the U.S. Government
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