CIF REPORT: Detailed PI Write-up for
Information Fusion and Data Analytics for Human Lunar Exploration

STMD requires JSC to provide a report on the results of the CIF work conducted for the year. Each CIF project must complete the information requested in this form. It will be included as your project’s detailed write-up along with a picture of you and your team. 
The audience for this document is STMD Leadership, STMD Principle Technologists, and Center Innovation Fund Management. Potential audience for individual CIF write-ups could be wider, but within the NASA family. The have requested 2 -3 pages per project. Please include pictures or graphics if you are able.
Below we have prepopulated the form with information that you provided to us at the mid-terms.  Please complete each section and provide inputs back to us no later than February 12!!!

	PI Name or Co-PI Names
	Phone
	Email

	John Euker
	281-483-3903
	John.Euker@nasa.gov



	Primary TA: x.y.z
	11.5.2 Tools and Methodologies for Performing Systems Analysis

	Secondary TA: a.b.c.
	11.5.3 Tools and Methodologies for Vehicle or Concept Definition Activities

	Start TRL:
	2

	End (Current) TRL:
	4



Activity Type/Phase (if applicable) [New Start, Continuing, Workshop, etc.]:
New Start

Executive Summary: 
Summarize the project objectives, potential benefits, and significant accomplishments for the reporting period. The project executive summary should be cleared at the Center level for public release, and should not contain sensitive, non-publicly releasable information. These summaries will be uploaded to TechPort (https://techport.nasa.gov/dashboards) as your final Close Out Report.  (1 – 2 paragraphs, publically releasable)
This project leverages the Concept Exploration Laboratory (CEL) to collect, warehouse, and augment data relevant to human lunar exploration as a platform for NA (S&MA) to develop operational data integration techniques. The project capitalizes on 16+ years of CEL experience applied to NASA, DoD, the City of Houston, the State of Texas, and private industry. The integrated data will be utilized in the two scenarios described in a definition of concept for development of a full scale data analysis suite and storage solution, useful to all JSC organizations engaged in real time operations and safety tasks, and may be useful as pathfinders for the Digital Transformation Program.

Background  						
Summarize the technology/knowledge gap addressed by the project. Provide a brief review of the state of the art, the innovation developed to address the identified gap, and the potential benefit of the technology if successful. (1 – 2 paragraphs)
The NASA Human Spaceflight data and informatics isolation problem exists due to technology and cultural barriers that have not been addressed historically.   Lack of data analysis causes cost overruns, technical missteps, and program terminations. The solution is data fusion and subsequent data analysis. This data integration and utilization will take on more complexity with Gateway as NASA assets are spread over immense areas and with TBD connectivity.
This data fusion project utilizes the concepts developed in CEL to bring in the multiple JSC data sources for data fusion and analytics.  The techniques applicable on ISS can be applied to Lunar and Mars programs.  The result is a laboratory environment at JSC where researchers can quickly analyze how ISS telemetry, safety data, medical data, operations data impact and relate to each other in problem solving.

Plan and Objectives
Summarize the project research plan/approach, and provide a succinct definition of project objectives and deliverables; if a continuing project, please list objectives/deliverables by funding year. Indicate whether the approach is distinct from, or complimentary to, similar efforts in industry, academia or government. (1 to 2 paragraphs)
This project is addressing the gap by demonstrating how to:  A. Import disparate source data sets to include very large (big data genre) sets and multiples into a single interactive and easily accessible visualization environment.  B. Fuse such data without content interpolation or other core modification.  C. Generate visualizations that are data-interactive for test and evaluation. D. Generate final product data-driven visualizations for program knowledge base, public transport, and knowledge archive.

Partnerships (if applicable)
If applicable, identify the roles/contributions of other NASA Centers on the project. Identify funded or unfunded external partners that participated on the project and provide a brief summary of their role/contributions to the project.
	Collaborator (company name, university name, etc.)

	Type (NASA, academia, etc.)
	Est. Value of Matching Contributions (Equipment Usage, Hours, or $$) **
	Overview

	Hobby Center for Public Affairs / University of Houston / State of Texas DFPS / Katoen Natie Gulf Coast
	State government
	0
	Use of toolkits, libraries, and algorithms from prior collaboration / endorsement

	Former center directors, deputy directors, chiefs and astronauts
	NASA
	0
	Utilized/endorsed the CEL concept and data analytics approach (see irad_support.pdf)

	
	
	
	

	
	
	
	

	
	
	
	


**Estimated value of Matching Contributions:  Part of the report requirement is to quantify in dollars the in-kind/matching contributions we have received from organizations or individuals beyond your CIF allocation (FTE/procurement) provided by JSC.  The organizations/individuals can be from other centers, industry, and/or academia. All data provided will be combined with other project data to create one blended graph covering JSC’s FY20 CIF portfolio. Please provide in $ if possible, hours if not, the value of contributions received. A SWAG (reasonable) is adequate for this activity.

Results / Knowledge Gained 			
Describe significant challenges and achievements that occurred during this performance period. Summarize progress made toward planned objectives. Include or append images or charts that add context to the results. List any publications, conference papers/presentation, new technology reports, or patent submissions arising from this work. List any related proposal submissions or plans for funded work beyond CIF that resulted from this activity.  (1 to 3 paragraphs) 
[bookmark: _GoBack]The project has already built the integrated data fusion platform (hardware and system software) showing that the fully functional system can be built within the proposed budget and schedule. The data interfaces are built for 5 of the 6 current data sets and analytical and visualization tools are in work.

	Title of Item 
	Type: Publication, NTR, Pending Patent, Solicitation Title, Program Sponsorship, Spin-offs or Other
	Status: Confirmed or Submitted
	Brief Description/Links

	System Operational Results
	Report
	Delivered during Phase II of work
	The system has shown that we can predict the next worst case failure given a current failure on an ISS system.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



Technology Maturation Opportunities      
Briefly describe the anticipated next steps to advance the technology following this funding year. Identify potential transition avenues (infusion) to other NASA programs, other government agencies, industry, or academia to support the continued maturation and infusion of the technology.  (1 paragraph or complete table)
This project is continuing to add data sources and will continue through phase II development including additional data sets for EVAs, information technology, training, and performance. Phase II will run the system with all the data sources and demonstrate the data integration and visualization insitu with the data suppliers with a focus on the current operational programs.

	Infusion Opportunity
	Program/Project
	Description

	1.  Infuse at the beginning of program Demonstration/Validation phase.  Support PRD & CDR testing.  Continue through production phase.  Maintain & update through flight operations phases.
	Gateway
	Data integration of modules from different vendors with different data structures that require long term un-crewed maintenance of human habitability 

	2.  Infuse at EVA Suit Concept Exploration phase and continue through Demonstration/Validation phase.  Maintain & update through flight operation phases.
	EVA Suit Design
	Data integration from new, redesigned 21st century PLSS that integrates with mission planning and safety data as well as visual imagery from helmet / body cams
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