








OFFICE OF THE SECRETARY OF DEFENSE 
3140 DEFENSE PENTAGON 

WASHINGTON, DC 20301–3140 

 
 
 September 19, 2013 
 
 
MEMORANDUM FOR UNDER SECRETARY OF DEFENSE FOR ACQUISITION, 
 TECHNOLOGY & LOGISTICS  
     
SUBJECT:  Final Report of the Defense Science Board (DSB) Study on Technology 

 and Innovation Enablers for Superiority in 2030 
 
I am pleased to forward the final report of the DSB Study on Technology and 
Innovation Enablers for Superiority in 2030. 
 
The study provides a framework to analyze technology and innovation enabler 
investments to support military capabilities required in 2030. The Department should 
use this framework, or substitute one of its own, to guides its investment decisions.  In 
doing so, a key challenge will be to honestly and accurately assess current investments 
in the context of the framework and then curtailing investment areas which are no 
longer needed. In addition to identifying new investments, the framework provides an 
ability to monitor and react against surprise. 
 
Transitioning technology to fielded capability will provide its own set of challenges.  
The robust and adaptive techniques that will support transitioning to fielded capability 
are likely to produce additional capability and will need to be fed back into the 
Department’s framework.  
 
I fully endorse all of the recommendations contained in this report and urge their 
careful consideration and soonest adoption. 
 
 

  
   Dr. Paul Kaminski 

Chairman 
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September 13, 2013 
 
 
MEMORANDUM FOR UNDER SECRETARY OF DEFENSE FOR ACQUISITION, 
 TECHNOLOGY & LOGISTICS 
 
Subject:   Final Report of the Defense Science Board 2012 Summer Study on Technology 
 and Innovation Enablers for Superiority in 2030 
 

The final report of the Defense Science Board 2012 Summer Study on Technology and 
Innovation Enablers for Superiority in 2030 is attached. In accordance with its charter, the 
study reviewed emerging technologies that will enable the next generation of dominant military 
capabilities anticipated to be in development or fielded by 2030.  The review was guided by the 
January 2012 military strategy guidance entitled Sustaining U.S. Global Leadership: Priorities 
for 21st Century Defense.  

This report recommends specific investments for the Department focused on high leverage 
technologies that were judged as not adequately pursued today. In the process of developing 
these investment recommendations, the study also identified four investment categories that 
complement the traditional approach of seeking increasingly technically-sophisticated, 
complex, and therefore expensive systems. These are recommended as a taxonomy for thinking 
about the Department’s technology investment portfolio. The investment categories are 
described in this report, and are listed here:  

• Coping with parity  

• Achieving superiority through cost-imposing strategies  

• Achieving superiority through enhancing force effectiveness  

• Anticipating surprise 

For each investment category, the report highlights several technology areas that were seen as 
under-attended, meaning they are lacking investment, effort, or focus commensurate with their 
potential importance to the Department. This was measured by a review of current activities 
inside and outside the Department of Defense rather than a thorough, detailed survey of the 
entire national investment portfolio. Consequently, the results of this process should not be 
viewed as a comprehensive list of technology investments for the Department. Rather, it is a set 
of priority investments that can complement, and in some cases replace, currently programmed 
initiatives. Given the challenging budget environment, the Department leadership will need to 
trade off available resources, overall strategy, and on-going activities to determine how best 
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to respond to these recommendations. The report strongly recommends this investment 
portfolio framework be used as a tool to help make these decisions. 

The study also evaluated the role of experimentation and concept demonstrations in fostering 
innovation and facilitating technology insertion into programs. A key recommendation in the 
report is to increase the use of experimentation for discovery and analysis of potential new 
technologies. This would replace the current Department focus on test and evaluation at 
developmental milestones. 

 
 
 
 

  
Mr. James D. Shields    Dr. James A. Tegnelia 
Co-Chairman     Co-Chairman 
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TECHNOLOGY	
  AND	
  INNOVATION	
  ENABLERS	
  FOR	
  SUPERIORITY	
  IN	
  2030	
  

KEY	
  INVESTMENT	
  OPPORTUNITIES	
  TO	
  COPE	
  WITH	
  GLOBAL	
  PARITY	
  
	
  

20	
  

navigation	
   solutions.	
   In	
   these	
   situations,	
   strategic	
   grade	
   inertial	
   navigators,	
  which	
   utilize	
  
high-­‐accuracy	
   inertial	
   instruments,	
   must	
   be	
   employed.	
   Currently,	
   these	
   instruments	
   are	
  
used	
  in	
  only	
  the	
  most	
  critical	
  and	
  demanding	
  missions	
  due	
  to	
  the	
  high	
  cost	
  of	
  the	
  inertial	
  
measurement	
  units—between	
  $1	
  and	
  $2	
  million	
  per	
  unit.	
  Highly	
  accurate,	
  low	
  cost	
  inertial	
  
sensors	
  would	
  significantly	
  change	
  this	
  situation.	
  

Precise	
   navigation	
   for	
   military	
   applications	
   depends	
   on	
   success	
   in	
   addressing	
   two	
  
technology	
   challenges:	
   integration	
   algorithms	
   that	
   compute	
   navigation	
   solutions	
   and	
  
navigation	
  sensor	
  technology.	
  Efforts	
  underway	
  to	
  develop	
  algorithms	
  and	
  architectures	
  
include	
  DARPA’s	
  All	
   Sources	
  Positioning	
  and	
  Navigation	
  program,	
  which	
   is	
  projected	
   to	
  
provide	
  mature	
   capabilities	
   to	
   rapidly	
   integrate	
  and	
   reconfigure	
  multisensor	
  navigation	
  
systems	
  by	
  2030.22	
  Vision-­‐based	
  navigation	
  systems	
  are	
  also	
  beginning	
  to	
  mature,	
  but	
  are	
  
currently	
  limited	
  in	
  their	
  utility	
  by	
  the	
  lack	
  of	
  robust	
  algorithms	
  that	
  can	
  simultaneously	
  
develop	
  a	
  map	
  of	
  the	
  environment	
  and	
  keep	
  track	
  of	
  the	
  user’s	
  position	
  on	
  that	
  map.	
  As	
  
these	
  technologies	
  mature,	
  available	
  large-­‐scale,	
  geo-­‐referenced	
  imagery,	
  such	
  as	
  Google	
  
Earth,	
  can	
  be	
  integrated	
  into	
  navigation	
  systems.	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
22.	
   Defense	
  Advanced	
  Research	
  Projects	
  Agency,	
  All	
  Sources	
  Positioning	
  and	
  Navigation	
  Phase	
  2	
  Broad	
  Agency	
  Announcement	
  

(DARPA-­‐BAA-­‐12-­‐45,	
  June	
  11,	
  2012).	
  

	
  
Figure	
  3	
   Current	
  Performance	
  and	
  Cost	
  Landscape	
  for	
  Inertial	
  Measurement	
  Units.	
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