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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

ANNUAL REPORT ON TECHNOLOGY TRANSFER

Programs, Plans, FY 2004 Activities and Achievements

I.  Agency Technology Transfer Programs and Role in Achieving Agency Mission
Principals, Modes, and Plans
The National Aeronautics and Space Act of 1958, as amended (42 U.S.C. § 2451 et. seq.) provides the statutory basis for NASA’s activities.  Section 102(d) (42 U.S.C. § 2451(d)) requires the conduct of NASA’s aeronautical and space activities, inter alia, to materially contribute to:  

The preservation of the role of the United States as a leader in aeronautical 

and space technology and in the application thereof to the conduct of peaceful activities within and outside the atmosphere. 

To further this goal, NASA has both an Intellectual Property Program and an Innovative Partnerships Program (IPP) that work together to facilitate the transfer of technology into and out of NASA.  The latter is a program that has assumed key functions of the Commercial Technology Program, which was changed as a consequence of internal NASA program direction effective with the beginning of fiscal year 2004. This report details the accomplishments of this re-directed program, as it existed through the fiscal year.

NASA’s Intellectual Property Program, which is administered by the Office of General Counsel, includes policy development and operations necessary for the establishment, protection, maintenance, licensing, right to use, and disposal of intellectual property rights in inventions, discoveries, innovations, writings, data, computer software and semiconductor mask works that are created, acquired or used in the performance of NASA programs.  Such rights include rights in inventions, patents, copyright, trademarks, trade secrets, and other legal means affording proprietorship in a person or the Government.  The program is managed to achieve the following objectives:

· Stimulate the creation, identification and use of new technology in NASA programs;

· Foster the widest practical and appropriate dissemination and commercial utilization of new technology arising out of NASA programs;

· Protect the Government’s interests in intellectual property;

· Protect private interests in intellectual property; and

· Recognize and reward innovation.

NASA’s IPP, which became a part of the Office of Exploration Systems in early 2004, includes Technology Transfer Programs, Technology Transfer Agents, the Small Business Innovative Research (SBIR) Program, the Small Business Technology Transfer (STTR) Program, and a strong University-based set of activities focused on technology development and dissemination (these latter being incorporated into the program while the IPP was being integrated into the Office of Explorations Systems). The overarching IPP facilitates the transfer of NASA inventions, innovations, discoveries or improvements developed by NASA personnel or in partnership with industry/universities to the private sector for commercial application leading to greater U.S. economic competitiveness.  Further, with the creation of the Office of Exploration Systems, IPP focuses its partnership-making capabilities on joint research ventures that will infuse needed critical technologies from the American commercial sector into NASA enterprises, program and missions.

The program’s goals are to share NASA’s technology programs with the U. S. industrial/scientific community.  It encompasses the transfer of technology developed in all the Agency's Enterprises, in past as well as current programs, to private sector partners for the benefit the U.S. economy and the U.S. public.  The NASA Technology Transfer Program mission includes a variety of mechanisms for achieving its goals: partnerships with industry/academia; federal/state/local alliances; emphasis on commercialization in new R&D procurements; electronic commerce; training and education of NASA employees/contractors; employee accountability; and application of performance goals/metrics. 

The Technology Transfer Agents facilitate the transfer of NASA and other federally sponsored research and technology (and associated capabilities) to the U. S. private sector for commercial application.  The agents work collaboratively with the NASA Field Centers and Headquarters, as well as with local state and regional economic development agencies and entities, to promote the use of NASA derived and developed technologies.  While the primary purpose of this program goal is ultimately to enhance U. S. industrial growth and economic competitiveness, the agents are also used to identify needed technological solutions for mission identified criticalities.

The NASA's Small Business program promotes the widest possible award of NASA research contracts to the small business community as well as to promote commercialization of the results of this research by the small business community.  Established by Congress, the SBIR program (which includes NASA’s Small Business Technology Transfer (STTR) programs) helps NASA develop needed innovative technologies by providing competitive research contracts to U.S.-owned small businesses.

STRATEGY FOR ACHIEVING GOALS

Technology Transfer Programs

Technology Transfer Programs involves a mix of practices/mechanisms that enable the Agency to more closely align its way of doing business with that of the private sector.  The common denominator in these practices is joint technology research ventures, commonly referred to as partnerships.  These ventures are business arrangements among the government, industry, and/or academia wherein each party commits resources to the accomplishment of mutually agreed upon objectives and shares the risks and rewards of the endeavor.  NASA uses Space Act Agreements and certain types of grants and contracts to implement these ventures.

The success of Technology Transfer Programs is accomplished through:

· An extensive outreach program (technology dissemination and creation of market awareness); 

· An electronic commerce/information network (via the Internet) that greatly facilitates the transfer of technology and allows very efficient implementation of our technology business contacts and services; 

· Training and education of NASA employees to emphasize program relevance to national needs and to facilitate program implementation; and 

· The use of metrics that address day-to-day management processes as well as bottom-line results.

Technology Transfer Agents  

Technology Transfer Agents facilitate the transfer/use of NASA and other Federally sponsored research and technology (and associated capabilities) to the U. S. private sector for commercial application to enhance U. S. industrial growth and economic competitiveness.  Technology Transfer Agents include the National Technology Transfer Center (NTTC) at Wheeling Jesuit College in West Virginia, six Regional Technology Transfer Centers (RTTC’s), and the Research Triangle Institute, Research Triangle, NC.

In conformance with Congressional direction, NASA has funded the NTTC since 1990.  The NTTC is a national resource for the transfer and commercialization of federal research and technology.  A key on-going strategy is the alignment of NTTC operations with the NASA IPP in support of the NASA Technology Transfer Mission.  This strategy provides a foundation upon which the NTTC may fulfill its national role through technology transfer programs funded by other federal agencies and the provision of cost-recovery products and services.  Accordingly, NASA has facilitated the involvement of other federal agencies to leverage and extend NTTC capabilities funded by NASA and has enabled the NTTC to implement cost-recovery activities in support of the overall federal technology transfer mission.  The NTTC performs these core roles:  (1) Serve as a national gateway for federal technology transfer and commercialization, assisting U. S. industry to locate and access NASA and other federally-sponsored technology resources and sources of technical/business assistance; (2) Assess NASA and other federal technologies for commercial potential, and facilitate partnerships for technology commercialization; and (3) Promote U.S. industry awareness and utilization of NASA and other federally sponsored research and technology resources available for commercial purpose. The RTTC’s operate under contract with six of the Agency’s ten field centers and serve as a linkage with state and local affiliates. These affiliates work with local industry and small businesses to promote economic development at the local level. During FY 2004, the RTTC’s recommended to NASA that a single contracted entity be created to replace the six regional contracts presently in place. This recommendation was received favorably by the Agency and it is anticipated that this single contracted entity will be in place with the start of Calendar Year 2006, thereby providing more flexibility and reducing some of the difficulties attendant with localized regional operations.

Small Business Innovative Research Program

The small business innovation research program was first established under the Small Business Innovation Development Act of 1982, and which has been subsequently reauthorized periodically. Under this act, the SBIR program made the cost-effective and unique research and development capabilities possessed by the small businesses of the Nation available to Federal agencies and departments. The program is a catalyst in the promotion of research and development, the commercialization of innovative technology, the development of  new  products and services, and the continued excellence of this Nation's high-technology industries.  It also provides expanded opportunities for one of the Nation's vital resources, its small businesses, fosters invention, research, and technology, and has the goal of creating jobs, and increasing this Nation's competitiveness in international markets.
The Small Business Innovation Research (SBIR) program helps NASA develop innovative technologies by providing competitive research contracts to U.S.-owned small businesses.  The program is structured in three phases.  Phase I is the opportunity to establish the feasibility, technical merit, and NASA mission need of a pro​posed innovation.  Selected com​peti​tively, Phase I contracts have a term of six months and currently do not exceed $70,000.  Phase II is the major R&D effort in SBIR.  The most promising Phase I pro​jects are selected to receive con​tracts worth up to $600,000 and have a term of up to two years.  Approximately 45 percent of Phase I projects are approved for Phase II.  Phase III is the completion of the de​velopment of a product or process to make it marketable.  SBIR program funding cannot be used to support the Phase III program.  Private sector investment and sales of products and services based on the SBIR technology are the usual sources of Phase III fund​ing.
The Space Product Development (SPD) Program

The Space Product Development (SPD) Program seeks to advance NASA's mission and develop opportunities for commerce in space through research partnerships.  The program is carried out through Research Partnership Centers (RPCs), consortia of government, industry, and academia conducting dual use research.  SPD couples the capabilities of the RPCs with resources across NASA and the private sector to the advantage of all..  There are currently 12 Centers located at universities and non-profit organizations across the country.  They are funded through cooperative agreements, wherein they are required to  develop matching cash and in-kind funding from non-NASA sources, including industry, state government, the host universities and other federal agencies.  The centers are established and renewed on the basis of proposals and annual reports, internal performance reviews by NASA, and external reviews conducted by independent groups. The RPCs typically leverage NASA funding by factors of two or more. The RPC’s are engaged in a wide range of areas of applied research, including advanced materials, agribusiness, biotechnology, communications, imaging, medical informatics, telemedicine, spacecraft technology and space resource utilization.

ACCOMPLISHMENTS AND PLANS 

Technology Transfer Programs

The goals of NASA’s Technology Transfer Program support the Agency’s goals as identified in the NASA Strategic Plan. Within NASA, the phrase “technology transfer” has most often referred to proactively providing technology developed for NASA missions to non-federal organizations, including private industry, academia, and state and local governments. These traditional efforts have helped to improve life here in the United States and there is strong justification for continuing these efforts. This is reflected in the NASA 2003 Strategic Plan, Goal 3.3, which is to “improve the nation’s economic strength and quality of life by facilitating the innovative use of NASA technology.”  However, it is important to emphasize that technology transfer activities are not limited to these areas of transfers. In a broader sense, technology transfer is the process by which existing technical knowledge, facilities, or capabilities developed for one organization are utilized by another organization. Thus, NASA will also increase the use of technology transfer mechanisms, such as technology infusion (spin-in) partnerships, for bringing needed technology from the private sector to NASA. Goal 10.6 of the NASA 2003 Strategic Plan is to “enhance NASA’s Mission by leveraging partnerships between NASA enterprises and non-aerospace U.S. industrial firms and by leveraging the venture capital community for innovative technology development.”  This goal provides solid justification for an evolved technology transfer effort at NASA for which the Enterprises and Centers are key players. Thus, NASA’s Technology Transfer Program will work to increase innovative partnerships for collaborative technology development and for expeditiously transition industry developed technologies to NASA uses that meet Mission Directorate and Center mission-related needs.

Technology Transfer Agents

National Technology Transfer Center

The National Technology Transfer Center (NTTC) is a national resource established to expedite the commercialization of federally funded research and development. In 2003, the NTTC evaluated the commercial potential of 53 NASA technologies or technology needs, as well as provided data that helped focus resources in the NASA ITTP Network on technologies with the most potential.  National technology outreach efforts to industry included coordinating nine partnership events, marketing 36 technologies, conducting technology searches for 143 companies and receiving more than 7,400 company inquiries. As a result, 114 qualified companies were sent to NASA Field Centers for follow-up and 20 high-potential opportunities are currently in negotiation with eight Field Centers.

Small Business Innovative Research Program

The NASA SBIR program has contributed to the U. S. economy by fostering the establishment and growth of over 1,100 small, high technology businesses.  More than 430 private ventures have been initiated based on NASA SBIR programs.  Over 165 of the SBIR Phase II firms have produced Phase III agreements generating at least  $1 million per firm in new revenues.  

The FY 2004 NASA SBIR solicitation included 25 major topic areas divided into 94 sub-topics.  The description of each of these sub-topics is developed by various NASA installations to include current and foreseen Agency program needs and priorities.  NASA typically receives over 2,000 proposals.  For each solicitation, proposals are evaluated by the NASA field centers for scientific and technical merit, key staff qualifications, soundness of the work plan, and plans for commercial application.  NASA Headquarters (HQ) program offices provide additional insight regarding commercial, program balance, and critical Agency requirements.  NASA HQ, based upon these recommendations, and other considerations, makes selections.   NASA continues to extensively utilize the Internet to administer the program.  NASA also provides information for public access via a bulletin board service and other Internet information servers.  Moreover, NASA continues to increase it’s use of the Internet and information technology in it’s operational processes including the development of the technical solicitation sub-topics; for public release of the solicitation in a variety of electronic formats; and for proposal evaluation.  The end-to-end electronic solicitation process is serving as a resource not only within NASA, but is being viewed as a prototype for other government agencies.  One of the four stated purposes of the SBIR program is to “Emphasize the program goal of increasing private sector commercialization of technology developed through federal research and development” (P.L. 102-564, Small Business Research and Development Enhancement Act of 1992).  According to the U.S. Small Business Administration’s SBIR Policy Directive, commercial feasibility of an SBIR proposal is a selection criteria requirement.

Several other innovations continued to strengthen small business programs.  External evaluation of each proposal's ultimate commercial potential is now a foundational part of the selection process.  In addition, a comprehensive survey of past SBIR projects’ Phase III commercialization and/or mission application continues to be conducted.  The information from the review/survey will be used to identify critical predictors of commercial viability and, therefore, be used to increase the effectiveness of the program’s commercialization efforts.  Finally, the process of mapping several sub-topics into specific NASA mission applications continues to be a focus for strategic planning activities, with the intent to more closely tie the SBIR program with the primary mission needs of each NASA Enterprise. 

The Space Product Development (SPD) Program

The RPC’s have a total of 156 industrial affiliates, 44 academic affiliates, and 38 government affiliates. Typically, for every NASA dollar invested, there are 2.3 dollars provided by the affiliates, either in cash or in-kind services.   One of the greatest benefits are the students supported through the RPC’s – a typical year sees 28 – 30 bachelors degree graduates, 35 master’s level degrees and 20 or more doctoral level degrees. In addition, more than four hundred scientific and technical articles have been published in both refereed and non-refereed Journals.
II. Activity/Performance Measures

Collaborative Relationships for Research, Development & Demonstration

	
	FY 2001
	FY 2002
	FY 2003
	FY 2004
	

	● CRADAs, total active in the FY(1) 
	1
	1
	
	
	

	      - New, executed in the FY
	--
	--
	--
	--
	

	   ▪ Traditional CRADAs,(2) total active in the FY
	--
	--
	--
	--
	

	      - New, executed in the FY
	--
	--
	--
	--
	

	   ▪ Non-traditional CRADAs,(3) total active in FY
	--
	--
	--
	--
	

	      - New, executed in the FY
	
	
	
	
	

	● Other collaborative R&D relationships
	
	
	
	
	

	   ▪ (specify as relevant), total active in the FY
	1,053
	1,104
	1,056
	1,189
	

	      - New, executed in the FY(4)
	--
	
	
	
	

	          -New JPL Task
	--
	94
	51
	49
	

	          -SAA
	414
	308
	300
	215
	

	          -SUA
	82
	135
	34
	139
	

	    ……….. add other rows as needed
	--
	--
	--
	--
	

	
	
	
	
	
	

	
	
	
	
	
	

	CRADA = Cooperative Research and Development Agreement
	

	
	
	
	
	
	

	(1) “Active” = legally in force at any time during the FY.  “Total active” is comprehensive of all agreements

	executed under CRADA authority (15 USC 3710a).
	
	

	(2) CRADAs involving collaborative research and development by a federal laboratory and non-federal partners.

	(3) CRADAs used for special purposes -- such as, material transfer or technical assistance that may result in  

	protected information.  
	
	
	
	
	

	(4) JPL 
	
	
	
	
	

	
	
	
	
	
	

	■ Invention Disclosure and Patenting
	
	
	
	
	

	
	
	
	
	
	

	
	FY 2001
	FY 2002
	FY 2003
	FY 2004
	

	● New inventions disclosed in the FY(1) 
	696
	775
	736
	687
	

	● Patent applications filed in the FY(2) 
	152
	166
	163
	154
	

	● Patents issued in the FY 
	159
	128
	136
	157
	

	
	
	
	
	
	

	■ Licensing
	
	
	
	
	

	
	
	
	
	
	

	Profile of Active Licenses
	
	
	
	
	

	
	FY 2001
	FY 2002
	FY 2003
	FY 2004
	

	● All licenses, number total active in the FY(1)
	328
	357
	521
	701
	

	           ▫ New, executed in the FY
	65
	62
	267
	94
	

	   ▪ Invention licenses, total active in the FY
	292
	290
	295
	345
	

	           ▫ New, executed in the FY
	42
	52
	66
	90
	

	      - Patent licenses,(2) total active in FY
	292
	290
	295
	310
	

	           ▫ New, executed in the FY
	42
	52
	66
	56
	

	      - Material transfer (inventions), tot active in FY
	--
	--
	--
	--
	

	           ▫ New, executed in the FY
	--
	--
	--
	--
	

	      - Other invention licenses,(3) total active in FY
	--
	--
	--
	43
	

	           ▫ New, executed in the FY
	--
	--
	--
	--
	

	   ▪ Other IP licenses, total active in the FY
	36
	67
	226
	356
	

	           ▫ New, executed in the FY
	23
	10
	201
	334
	

	      - Copyright licenses (fee bearing)
	36
	67
	29
	69
	

	           ▫ New, executed in the FY
	23
	10
	4
	4
	

	      - Material transfer (non-inv.), total active in FY
	--
	--
	--
	--
	

	           ▫ New, executed in the FY
	--
	--
	--
	--
	

	      - Other (4)
	--
	--
	197
	329
	

	           ▫ New, executed in the FY
	--
	--
	197
	329
	

	
	
	
	
	
	

	Profile of Active Licenses (cont.)
	
	
	
	
	

	
	FY 2001
	FY 2002
	FY 2003
	FY 2004
	

	● All income bearing licenses, number
	114
	131
	247
	233
	

	           ▫ Exclusive
	57
	64
	136
	102
	

	           ▫ Partially exclusive
	13
	17
	19
	26
	

	           ▫ Non-exlusive
	44
	50
	92
	105
	

	   ▪ Invention licenses, income bearing
	98
	119
	206
	226
	

	           ▫ Exclusive
	48
	59
	105
	99
	

	           ▫ Partially exclusive
	13
	17
	19
	26
	

	           ▫ Non-exlusive
	37
	43
	82
	101
	

	      - Patent licenses,(1) income bearing
	98
	119
	206
	187
	

	           ▫ Exclusive
	48
	59
	105
	92
	

	           ▫ Partially exclusive
	13
	17
	19
	26
	

	           ▫ Non-exlusive
	37
	43
	82
	69
	

	   ▪ Other IP licenses, income bearing
	7
	12
	41
	49
	

	           ▫ Exclusive
	5
	5
	34
	10
	

	           ▫ Partially exclusive
	0
	0
	0
	0
	

	           ▫ Non-exlusive
	2
	7
	7
	36
	

	      - Copyright licenses (fee bearing)
	7
	12
	41
	46
	

	           ▫ Exclusive
	5
	5
	34
	10
	

	           ▫ Partially exclusive
	0
	0
	0
	0
	

	           ▫ Non-exlusive
	2
	7
	7
	36
	

	
	
	
	
	
	

	● All royalty bearing licenses,(2) number
	76
	96
	160
	129
	

	   ▪ Invention licenses, royalty bearing, number
	72
	86
	128
	111
	

	      - Patent licenses,(1) royalty bearing
	72
	86
	128
	111
	

	   ▪ Other IP licenses, royalty bearing
	4
	10
	32
	18
	

	      - Copyright licenses (fee bearing)
	4
	10
	32
	18
	

	
	
	
	
	
	

	
	
	
	
	
	

	Licensing Management
	
	
	
	
	

	
	FY 2001
	FY 2002
	FY 2003
	FY 2004
	

	● Elapsed execution time,(1) licenses granted in FY
	
	

	   ▪ Invention licenses 
	
	
	
	
	JPL

	             ▫ average (or median)
	14.4
	5.3
	10.1
	9.4
	3.0

	             ▫ minimum
	4.0
	0.7
	2.0
	0.4
	0.1

	             ▫ maximum
	49.9
	35.9
	39.3
	33.9
	24.0

	      - Patent licenses(2)  
	
	
	
	
	

	             ▫ average (or median)
	14.4
	5.3
	10.1
	9.5
	3.0

	             ▫ minimum
	4.0
	0.7
	2.0
	0.4
	0.1

	             ▫ maximum
	49.9
	35.9
	39.3
	33.9
	24.0

	
	
	
	
	
	

	● Number of licenses terminated for cause in FY
	
	

	    ▪ Invention licenses
	21
	32
	20
	14
	

	         - Patent licenses(2)  
	21
	30
	19
	12
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	License Income
	
	
	
	
	

	
	FY 2001
	FY 2002
	FY 2003
	FY 2004
	

	● Total income, all licenses active in FY (1)
	 $     1,971,218 
	 $    2,498,667 
	 $     2,822,985 
	 $ 3,243,234 
	

	    ▪ Invention licenses
	 $     1,318,884 
	 $    2,075,038 
	 $     2,411,886 
	 $ 3,069,397 
	

	         - Patent licenses (2)  
	 $     1,318,884 
	 $    2,075,038 
	 $     2,411,886 
	 $ 3,069,397 
	

	    ▪ Other IP licenses, total active in the FY
	 $        651,855 
	 $       423,129 
	 $        441,099 
	 $    173,837 
	

	         - Copyright licenses
	 $        651,855 
	 $       423,129 
	 $        441,099 
	 $    173,837 
	

	
	
	
	
	
	**JPL**(4) 

	● Total Earned Royalty Income (ERI) (3)
	 $        521,164 
	 $       554,679 
	 $        814,623 
	 $    282,139 
	 $         747,126 

	              ▫ Median ERI
	 $5,095 (N) 
	 $4,245 (N) 
	 $            9,522 
	 $        7,610 
	 $           10,863 

	              ▫ Minimum ERI
	 $                 71 
	 $                20 
	 $                 65 
	 $             48 
	 $                  26 

	              ▫ Maximum ERI
	 $        232,159 
	 $         90,000 
	 $        152,000 
	 $      53,725 
	 $         489,007 

	              ▫ ERI from top 1% of licenses
	 N/A 
	 N/A 
	 N/A 
	 N/A 
	 $         489,007 

	              ▫ ERI from top 5% of licenses
	 N/A 
	 $27,300 (N) 
	 $50,708 (N) 
	 $      53,725 
	 $         489,007 

	              ▫ ERI from top 20% of licenses
	 $91,100 (N) 
	 $90,230 (N) 
	 $136,858 (N) 
	 $    178,722 
	 $         489,007 

	    ▪ Invention licenses
	 $164,265 (N) 
	 $       311,987 
	 $        808,766 
	 $    274,761 
	 $         747,126 

	              ▫ Median ERI
	 $6,770 (N) 
	 $4,400 (N) 
	 $            9,624 
	 $        9,170 
	 $           10,863 

	              ▫ Minimum ERI
	 N/A 
	 $                20 
	 $                 65 
	 $             65 
	 $                  26 

	              ▫ Maximum ERI
	 N/A 
	 $         90,000 
	 $        152,000 
	 $      53,725 
	 $         489,007 

	              ▫ ERI from top 1% of licenses
	 N/A 
	 N/A 
	 N/A 
	 N/A 
	 $         489,007 

	              ▫ ERI from top 5% of licenses
	 N/A 
	 $27,300 (N) 
	 $50,708 (N) 
	 $ 53,725.00 
	 $         489,007 

	              ▫ ERI from top 20% of licenses
	 N/A 
	 $90,230 (N) 
	 $136,858 (N) 
	 $    178,722 
	 $         489,007 

	         - Patent licenses (2)  
	 $164,265 (N) 
	 $       311,987 
	 $        808,766 
	 $    274,761 
	 $         747,126 

	              ▫ Median ERI
	 $6,770 (N) 
	 $4,400 (N) 
	 $            9,624 
	 $        9,170 
	 $           10,863 

	              ▫ Minimum ERI
	 N/A 
	 $                20 
	 $                 65 
	 $             65 
	 $                  26 

	              ▫ Maximum ERI
	 N/A 
	 $         90,000 
	 $        152,000 
	 $      53,725 
	 $         489,007 

	              ▫ ERI from top 1% of licenses
	 N/A 
	 N/A 
	 N/A 
	 N/A 
	 $         489,007 

	              ▫ ERI from top 5% of licenses
	 N/A 
	 $27,300 (N) 
	 $50,708 (N) 
	 $ 53,725.00 
	 $         489,007 

	              ▫ ERI from top 20% of licenses
	 N/A 
	 $90,230 (N) 
	 $136,858 (N) 
	 $    178,722 
	 $         489,007 

	    ▪ Other IP licenses
	 $6,510 (N) 
	 $       242,692 
	 $            5,858 
	 $        7,378 
	 $                   -   

	              ▫ Median ERI
	 $3,255 (N) 
	 $2,790 (N) 
	 $            5,858 
	 $        3,689 
	 N/A 

	              ▫ Minimum ERI
	 N/A 
	 $              675 
	 $            5,858 
	 $           750 
	 N/A 

	              ▫ Maximum ERI
	 N/A 
	 $         90,000 
	 $            5,858 
	 $        6,628 
	 N/A 

	              ▫ ERI from top 1% of licenses
	 N/A 
	 N/A 
	 N/A 
	 N/A 
	 N/A 

	              ▫ ERI from top 5% of licenses
	 N/A 
	 N/A 
	 N/A 
	 N/A 
	 N/A 

	              ▫ ERI from top 20% of licenses
	 N/A 
	 N/A 
	 N/A 
	 N/A 
	 N/A 

	         - Copyright licenses
	 $6,510 (N) 
	 $       242,692 
	 $            5,858 
	 $        7,378 
	 $                   -   

	              ▫ Median ERI
	 $3,255 (N) 
	 $2,790 (N) 
	 $            5,858 
	 $        3,689 
	 N/A 

	              ▫ Minimum ERI
	 N/A 
	 $              675 
	 $            5,858 
	 $           750 
	 N/A 

	              ▫ Maximum ERI
	 N/A 
	 $         90,000 
	 $            5,858 
	 $        6,628 
	 N/A 

	              ▫ ERI from top 1% of licenses
	 N/A 
	 N/A 
	 N/A 
	 N/A 
	 N/A 

	              ▫ ERI from top 5% of licenses
	 N/A 
	 N/A 
	 N/A 
	 N/A 
	 N/A 

	              ▫ ERI from top 20% of licenses
	 N/A 
	 N/A 
	 N/A 
	 N/A 
	 N/A 

	
	
	
	
	
	

	
	
	
	
	
	

	Disposition of License Income
	
	
	
	
	

	
	FY 2001
	FY 2002
	FY 2003
	FY 2004
	JPL

	● Income distributed (1)
	
	
	
	
	

	    ▪ Invention licenses, total distributed
	$1,450,989
	$1,220,890
	$1,324,848
	
	$261,814.45

	              - To inventors
	$615,558
	$699,854
	$905,477
	
	$261,814.45

	               -To other(2)
	$835,431
	$521,036
	$419,371
	
	

	         - Patent licenses,(3) total distributed
	$1,450,989
	$1,220,890
	$1,324,848
	
	

	              - To inventors
	$615,558
	$699,854
	$905,477
	
	

	               -To other(2)
	$835,431
	$521,036
	$419,371
	
	

	
	
	
	
	
	

	■ Other Performance Measures Deemed Important by the Agency
	

	
	
	
	
	
	

	Reporting data under this heading will depend on what, if any, such measures the agency elects 

	to provide.  
	
	
	
	
	

	
	
	
	
	
	

	In the general case, it may be best to present this information as a separate Other Performance Measures  

	table (as below).  Alternatively, it may be better to introduce this information as added data rows at

	appropriate points in one or more the tables further above.  
	
	

	
	
	
	
	
	

	Other Performance Measures
	
	
	
	
	

	
	FY 2001
	FY 2002
	FY 2003
	FY 2004
	

	
	
	
	
	
	

	None    identified


	
	
	
	
	


III. Information about Technology Transfer Outcomes

Did technology arising under a CRADA (or other kind of collaborative RD&D relationship) become commercially available?  Yes.

Did technology arising under a CRADA (or other kind of collaborative RD&D relationship) strengthen the capabilities of the agency?  Yes.

Did technology licensed by the agency become commercially available?  Yes.

Did a product or process developed by an agency licensee strengthen the agency’s capabilities?  Yes.

Technology Transfer Outcomes:

The Agency collects “success stories,” following a standardized format, in order to maintain cognizance of successful transfer and application of technology by industry and the public.  While these success stories are anecdotal in nature, they are nonetheless a useful indicator of the uses to which NASA technology is being put.  During the past fiscal year, an improved template for reporting success stories was implemented, and tighter standards were established. It is noted that many success stories continue to achieve increased public notice. For example, the first reported story below was first reported several years ago and continues to be reported as more experience is gained.

1. Improved Heart Pump.  The same technology that pumps hundreds of thousands of gallons of fuel through the Space Shuttle's engines continues to help those who need heart transplants survive the wait for a donor organ with tiny heart-assist implants. Partnering on research and development, a team of NASA engineers and Houston physicians worked diligently to produce a tiny titanium pump, which has the only a single moving part—an impeller—among the pump’s three main components that minimize blood-flow turbulence, guide direction and drive constant outflow. The single-rotating impeller, co-designed by a team of NASA engineers experienced on working with Shuttle fuel and oxidizer pumps, propels blood in a one-way, continuous flow. The heart pump weighs only 4 ounces, is silent in operation and measures only 1”X3”, about the size of a “C” cell battery.  In 1996, NASA granted exclusive rights, under its patents for the mechanical left-ventricular assist device (LVAD), to MicroMed, which manufactures the heart assist pump, now called the MicroMed-DeBakey VAD®. The pump’s scalable design makes it possible to implant a smaller version in children. The heart assist pump has been implanted in about 240 adult patients, 176 during European trials that began in 1998. U.S. trials began in 2000 and are still underway to reach a planned total of 180 implants.  There are patients who have lived with the MicroMed-DeBakey VAD® for as long as two years before receiving a donor heart. The pump also has been credited with allowing enough time for weakened hearts to repair themselves, eliminating the need for a transplant.  In 2004, the heart pump earned Food and Drug Administration approval for use in children between the ages of five and sixteen. 

2. High Temperature Bearing Material.  Researchers at NASA Glenn developed PS300, a high temperature solid lubricant material for oil-free turbomachinery. This patented material was licensed to ADMA who then developed a powder metallurgy version (PM300) of the material. ADMA manufactures both PS300 and PM300 and has supplied bushings made with PM300 material to Lincoln Electric. In addition, ADMA raised the manufacturing yield of the material from 5 to 45 percent. NASA gained a reliable production source at substantial cost reduction. The PM version of the material was developed at no cost to NASA and is now being evaluated for stator vanes. PS/PM 300 is also a candidate for Project Prometheus. Performance results from Lincoln’s application provide life and design data that NASA’s aerospace customers need. 

3. Protein Drug Delivery.  
AmnioTech, Inc. has developed a new way to deliver protein drugs to wounds to quicken the healing process. This work was performed under a reimbursable space act agreement with AmnioTech signed in December 2003. This biotech company will use the unique Animal Care Facility at NASA Ames to house the research subjects. This research is targeted to improve the quality of life by making available a technology that enables humans to heal at an accelerated rate. Not only can Astronauts in space benefit from this technology, but also those in the military and society as a whole. The information resulting from this research (wound healing technology) will benefit NASA by providing insight on how wounds may heal in a micro-gravity environment. In addition, AmnioTech, Inc. applied for and received a grant from the US Army $250,000 and a grant from the National Eye Institute $150,000 in order to fund their collaboration with the NASA Ames Life Sciences division.

4. Numerical Propulsion System Simulation (NPSS). NPSS is the result of a collaboration between NASA Glenn and the aerospace industry to develop an advanced engineering environment.  This software allows engine designers to analyze different parts of an engine and perform different types of analysis faster, cheaper and simultaneously.    There are other applications of this tool -- biomedical applications include heart pump design;  and as a teaching tool in aircraft engine design.  In engine design, it is a dynamic tool for designing and analyzing turbomachinery blades. It can also be used to magnify engine components within a system to evaluate their performance, rather than in isolation.  The application uses an “object-oriented” approach that allows new codes for components to be introduced into the system quickly and easily.  Use of this tool can cut engine development time and cost in half.  This accelerated engine design will help the nation achieve its national goal in aerospace technology while keeping costs low so that other national challenges can be met.

5. Partnership Accelerates Development of Lithium Batteries.  Researchers at GRC have developed an innovative rod-coil polymer electrolyte for lithium batteries, and have been designing and testing new lithium battery concepts incorporating this new electrolyte material.  Energizer signed an agreement to access NASA’s electrolyte technology and battery development results.  Energizer expects this partnership to lead to better performing, lower cost lithium batteries. A space act agreement was negotiated and drafted by the GRC TTPO.  The team has been nominated for a Space Act Award.  This partnership gives NASA access to Energizer’s considerable battery design and manufacturing experience.  Energizer prototypes new battery designs, more quickly than NASA, so this accelerates NASA’s development of a new aerospace lithium battery.  

6. Hierarchical segmentation software.  This satellite and medical image analysis method has a number of features that distinguishes it: organizes pixels based on spectral similarity; analysis of image regions, not image pixels; creates hierarchical levels of detail (coarse to fine); maintains region boundaries at all levels of detail; and utilizes both spectral and spatial information. The tool also  includes region labeling tool for identifying similar regions and provides convenient image representation.  Applications include knowledge discovery and data mining system for Earth remote-sensing imagery (NASA’s Intelligent Systems program) and the identification and extraction of magnetospheric radio-echo and natural plasma-wave signals recorded during the NASA IMAGE mission. It can be used for remote sensing to monitor agricultural crops, identifying buildings and roadways as well as traffic conditions, identifying population densities and areas with greatest expansion, and improved scan analyses for CAT scans, MRIs, and ultrasound medical equipment .

7. Standing Wave Reflectometer (SWR's). Engineers at Kennedy Space Center have developed a Standing Wave Reflectometer (SWR's).  NASA's reflectometer was developed to provide a reliable, portable instrument to verify the condition of electrical power and signal distribution systems inside the Space Shuttle orbiters.  Exclusive patent rights have been granted to Eclypse International, a leading provider of Automatic Test Equipment (ATE) and associated test application software solutions for commercial and military organizations worldwide. Eclypse has developed multiple configurations of the Model ESP SWR fault location meters that provide a reliable, hand-held instrument to verify the location of a “hard fault” down paths of electrical power and signal distribution sub-systems that reside inside complex vehicle systems. NASA’s engineer’s currently use the SWR to test systems and detect broken wires and insulation failures.  The SWR is being used for Impedance Spectroscopy techniques that the Federal Aviation Administration (FAA) funds and has been very successful in today’s market.  Customers include FAA certified repair facilities, commercial aircraft manufacturers and operators, and U.S. and NATO military agencies. The SWR ESP Model A is undergoing operational evaluation by the U.S. Navy, Marines and Air Force, and will soon be deployed to Afghanistan.  It will be used by technician there to reduce troubleshooting time by as much as 85% on aircraft by detecting wiring problems much more quickly. Many times 85-90 percent of a technician’s time is spent trying to find the problem and only 10-15 percent of the time is repairing the problem. The SWR not only tells the technician what the problem is, but where the problem is located in the wire.   

8. Fuzzy Reasoning Edge Detection.   Intergraph Solutions Group out of Madison Alabama has recently licensed three Kennedy Space Center imaging software technologies titled Fuzzy Reasoning Edge Detection , Fuzzy Reasoning Adaptive Thresholding and Image Processing For Binarization Enhancement Via Fuzzy Reasoning.  The Edge Detection software mimics the capability of humans to approximate solutions, making it ideal for detecting edges in noisy, cluttered environments and for detecting unfamiliar objects. The Adaptive Thresholding is ideal for binarizing noisy, cluttered or textured gray-scale images. It is faster and more reliable than other current, highly reliable methods and can transform a poorly faded signature, a weathered document or surveillance tape of a license plate into a clearer readable image.  The Image Processing Enhancement software was developed specifically for Intergraph’s uses.   Intergraph Solutions Group will invest over $50,000 into product developmentand marketing.  Intergraph will integrate the software technologies into their Video Analysis Workstation toolset-offering it bundled with other toolsets and market the technology as well as update sales collaterals to include the features and benefits provided by this additional technology.  The markets for these products are the laboratories and agencies which typically house sophisticated video editing and analysis tools like the FBI, forensic investigators and major Intelligence and Security agencies like the CIA.  In a coordinated effort between Research Triangle Institute (RTI), North Carolina, the Southeast Regional Technology Transfer Center at Georgia Tech in Atlanta Georgia and the NASA Kennedy Space Center Technology Transfer Office, the KSC imaging software is being marketed nationwide to industries including medical, geophysical, photography, character recognition, and document clean up companies. 

9. Real-Time Emergency Action Coordination Tool.  ST. Tammany Parish Emergency Mgmt. Control Room Real-Time Emergency Action Coordination Tool (REACT) is a decision support system developed by NVision to supports various real-time models. Initially developed and deployed to support St. Tammany Parish ’ s EMOC flood mitigation efforts, REACT can be extended to support numerous types of geographic impact models. The main benefit REACT provides is integration of disparate information to enable more efficient decision making by emergency management personnel. Value to NASA: The application of the web-based technology in the REACT system is a prime example of the powerful use of GIS for Emergency Operation Centers and should serve as models for centers across the nation. Potential use of this system does not stop when the floodwaters recede, the system was developed to support a variety of impact models such as fires, hazardous material spills, airborne biochemical agents, and many others of crucial importance to first responders. This development provided NASA ’ s Earth Science Directorate with practical application as well as verification and validation regarding ongoing technological developments. Commercial Benefits : REACT provides emergency management personnel with a real-time decision support system that integrates disparate information to enable more effective decision-making. Partnership Contributions: REACT was the result of a Dual-Use contract and is an excellent example of how NASA and industry can partner to further develop a NASA technology while at the same time help fulfill a commercial need. ITTP Role: The Technology Development and Transfer Office at SSC participated in the solicitation, formulation and management of the Dual-Use development contract. A total contract of $300,000 was split three ways. The TDTO and St. Tammany parish split $150,000 in contract funds and Nvision provided $150,000 in research and development. 

10. VolumeViewer a High-Resolution Volumetric 3D Display System.  A sharp contrast to conventional rendering visualization techniques VolumeViewer is a patented volumetric 3D display system that is fundamentally different from conventional 3D visualization technologies. It enables group viewing of a 360-degree, 3D volume display without wearing any special viewing aids or goggles. This provides both physiological and psychological depth cues to human viewers to truthfully perceive 3D objects. The system generates “ fish-tank like ” volumetric 3D images within a display media that has a physical 3D volume. Value Back to NASA: The purpose of VolumeViewer was to develop a system for NASA that would visualize various types of three-dimensional data collected by satellite sensors. Genex met this need and proved the technology’s feasibility through extensive experiments in visualization, data analysis, and manipulation of NASA’s geospatial data acquired by various remote sensors, primarily using the 3D Earth mapping data collected by NASA’s Space Shuttle Endeavour Radar Topography mission (STRM mission). NASA’s Earth Science Directorate has expressed interest in 3D hyper-spectral data visualization for remote viewing and has directly benefited from the development of this technology. Commercial Benefits: The technological breakthroughs in the development of VolumeViewer have resulted in the release of a line of patented 3D cameras, digitizer systems, and 3D visualization and application. Genex has also improved a related 360-degree imaging technology using cameras pointed into a mirror to provide a panoramic view. Within the last 12 months sales of the 3D line of cameras have been approximately $350,000. Omni-Eye is presently being field tested by security dealers. Additionally Genex has cross-licensing agreements with Align Technologies valued at $1,500,000. Genex completed both phases of a Small Business Innovation Research Contract totaling $670,000. The company provided research and development along with field validation of the technology. 

11. Automated SAR Ortho-Rectification Software.   NASA SBIR, “ Automated SAR Ortho-rectification Software ” produced technology that allows users of SAR data to form processed images and other high-level products that are free of distortion due to imaging geometry and topography changes. This technology has been inserted into four software packages: FOCUS, automated SAR image formation software; PHASE, a complete interferometry package; StereoSAR, a stereo processing package; and OrthoSAR, an automated package for terrain and geometry correction and decoding. Perspective Views of Ortho-Rectified SAR DATA Value Back to NASA: Inclusion of this software into an integrated and easy-to-use packages provides NASA ’ s Earth Science Directorate and other end users the ability to extract elevation models and remove distortions in imagery that are due to imaging geometry and topography. The complete system is presently being used by the Alaska SAR Facility, a NASA Active Archive Center that acquires, processes, archives, and distributes satellite SAR data for the U.S. Government and research communities. Commercial Benefit: Vexcel has incorporated these modules into its Apex Ground Station environment. Apex is an affordable, end-to-end system that includes an antenna which permits coverage within a 2000 kilometer radius of its location, a direct-to-disk data acquisition system and data processing software for virtually all SAR and optical satellite sensors. To date over $200,00 in royalties have been received with over $500,000 in direct sales of the Apex system.  Vexcel completed a SBIR Phase I and Phase II segments totaling $670,000. The company provided research and development of the technology as well as inclusion of the technology into its commercial products. 
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