




[image: ]
GEOSPATIAL INTELLIGENCE STANDARDS WORKING GROUP
(GWG)
2017 (CALENDAR) YEAR IN REVIEW
Approved For Public Release 18-526

WWW.GWG.NGA.MIL  
NSG STANDARDS REGISTRY:  https://nsgreg.nga.mil/ 









Contents
PREFACE	4
SECTION 1:  OVERVIEW of the GWG	5
1.1:  GWG Structure	5
1.2:  Standards development	5
1.3:  GEOINT Standards baseline	6
1.4:  standards adoption	7
1.5:  The business rythm of the gwg in 2017	7
SECTION 2:  sTANDARDIZATION highlights of the gwg	8
2.1:  GEOINT CONTENT Semantics resources (GCSR)	8
NSG APPLICATION SCHEMA (NAS)	8
NSG ENTERPRISE ONTOLOGY (NEO)	9
NSG TAXONOMY (NTAX)	9
NSG CORE VOCABULARY (NCV)	9
2.2:  map projections, accuracy and predictive accuracy	10
2.3:  Motion Imagery Extension for National Imagery Transmission Format 2.1 (MIE4NITF)	10
SECTION 3:  2017 Focus group activities at a glance	12
3.1:  Geospatial Web Services (GWS) fg	12
3.2:  Community Sensor Model Working Group (CSMWG)	13
3.3:  Motion Imagery Standards Board (MISB)	14
3.4:  National Imagery Transmission Format Standard (NITFS) Technical Board (NTB)	15
3.5:  Application Schemas for Feature Encoding (ASFE) fg	16
3.6:  Portrayal Focus Group (PFG)	16
3.7:  Metadata Focus Group (MFG)	17
3.8:  World Geodetic System (WGS) and Geomatics (wgsg) FG	18
SECTION 4:  GWG MOVING FORWARD in 2018	19
4.1:  Overhead Persistent Infrared (OPIR) FG	19
4.2:  NSG Metadata Foundation (NMF)	19
4.3:  GEOINT Content Semantics resources	19
4.4:  OGC Open Web Services Testbed 14	19
4.5:  NSG Standards Registry	20
Section 5:  Summary	21
AppendiCES	22
Appendix A:  Acronyms	22
Appendix B:  Core members of the GWG	25
Appendix C:  Associate members of the GWG	26



[bookmark: _Toc502636861][bookmark: _Toc508616073]PREFACE
[bookmark: _Hlk502586724]This 2017 annual review of the Geospatial Intelligence Standards Working Group (GWG) provides information to show its significant contributions made to the National System for Geospatial Intelligence (NSG).  The main function of the GWG is the provision of Geospatial Intelligence (GEOINT) standards. Since the last annual review in 2011, many changes have occurred to support and align GEOINT standards with the many emerging and updated technologies to enhance GEOINT interoperability across the NSG.  This report highlights GWG activities in 2017 and its accomplishments, with a glimpse into 2018 anticipated activities. 
For further information on the GWG, visit www.gwg.nga.mil or contact us at NCGIS-Mail@nga.mil.
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[bookmark: _Toc502636862][bookmark: _Toc508616074]SECTION 1:  OVERVIEW of the GWG
The GWG serves as a Department of Defense (DoD), Intelligence Community (IC), Federal, and Civil community-based forum to advocate for IT standards and standardization activities related to GEOINT.  The GWG supports the Director, National Geospatial-Intelligence Agency (NGA) and the NGA Chief Information Officer in carrying out GEOINT Functional Manager responsibilities.  
The GWG provides community leadership and management of GEOINT standardization activities for the NSG. In its coordinating and advisory role, GWG activities extend to all aspects of GEOINT standardization to include, but not limited to, issues related to GEOINT standards identification, adoption, promulgation, implementation, compliance, and education. All members of the NSG are eligible to participate in the GWG.
Management of GEOINT standards citations are through the GWG’s Focus Groups (FGs) that include technical subject matter experts from across the community focusing on specific areas of geospatial intelligence standardization. FG participants work with and monitor civil (National and International) standards development bodies, academia, and industry consortia as well as government bodies to foster adoption and adaptation of open source, voluntary consensus-based standards wherever possible to address NSG service provider and end-user requirements.
[bookmark: _Toc508616075]1.1:  GWG Structure
The Director, NGA acts as GEOINT Functional Manager on all matters under the purview of the Director of National Intelligence concerning GEOINT and as DoD GEOINT Manager under the delegated authorities of the Secretary of Defense.  The Senior GEOINT Authority (SGA) for standards chairs the GWG for GEOINT standards. NGA provides the Secretariat staff, seven of the nine FG Chairs, and subject matter experts that have active roles in the GWG. The GWG organizational structure is composed of Core and Associate member organizations. Core member voting organizations represent the US Government. Associate member organizations consist of coalition partners, standards development organizations, and industry consortia that serve as technical advisors. The GWG structure also includes nine FGs that serve as the primary mechanism for community engagement and subject matter expertise. FGs contribute to the development or adaptation of standards, adopt standards, and sponsor and manage GEOINT standards citations throughout each standard’s lifecycle.
[bookmark: _Toc508616076]1.2:  Standards development
Consistent with Section 12(d) of Public Law 104-113, “National Technology Transfer and Advancement Act of 1995,” and the Office of Management and Budget Circular A-119, agencies are to use voluntary consensus or open standards in lieu of government-unique standards. Today, through the work of the GWG, there exists a significant public/private partnership in the development of GEOINT standards with organizations such as: 
· The International Organization for Standardization Technical Committee (ISO) Technical Committee (TC) 211 – ISO/TC 211–Geographic information/Geomatics
· The American National Standards Institute, International Committee for Information Technology Standards (ANSI/INCITS) – ANSI-American National Standards Institute, INCITS L1 – Geographic Information Systems (GIS) 
· The Open Geospatial Consortium (OGC®) – www.opengeospatial.org
· The American Society for Photogrammetry and Remote Sensing (ASPRS) - http://www.asprs.org
[bookmark: _Toc508616077]1.3:  GEOINT Standards baseline
The GWG concentrates on GEOINT standards and standardization activities related to enabling technologies, data architecture, and software tools that enhance interoperability in net- and data-centric environments. In most instances, the GWG focuses on standards in six GEOINT Service Areas, which are part of the much larger list of DISR Service Areas (DSAs).  The GEOINT Service Areas concentrate on:
· GEOINT: Content Encoding
· GEOINT: Geospatial
· GEOINT: Motion Imagery
· GEOINT: Sensor Modeling
· GEOINT: Still Imagery
· GEOINT: Web Services 
Each GEOINT standard cited in the Joint Enterprise Standards Committee (JESC) approved standard baseline has one or more GEOINT Service Areas assigned to the standard.  There may be one or more DSAs also listed with a GEOINT standard.  
Each GEOINT standard citation also has a lifecycle status of either Emerging, Mandated, Active (Information/Guidance (I/G) documents), Retired, or Inactive (I/G documents).  Emerging standards carry an inherent risk if implemented since they are not mature. Mandated standards are required for the management, development, and acquisition of new or improved systems. Retired standards are not appropriate for use in an acquisition without a waiver.  Information Guidance documents are either active or inactive in the DoD Information Technology (IT) Standards Registry (DISR), providing guidance on implementing standards. 
The third JESC approved IT standards baseline for FY17, 17-3.0, contained 1667 emerging, mandated and active citations for IT (including GEOINT) standards and I/G documents out of 4,010 total citations. The larger total includes retired standards and inactive I/G documents.  Each baseline approved by the JESC captures all the citations in the previous baseline, plus any additional standards, whether emerging, mandated, or active.  It also chronicles the change in a standard’s lifecycle from the previous baseline.  So when a standard is retired or an I/G document becomes inactive, its’ final status is preserved for future knowledge. 
[bookmark: _Toc508616078]1.4:  standards adoption
In 2017, the GWG conducted three voting meetings to promulgate GEOINT standards recommendations to DISR/IC Enterprise Standards Baseline (ESB) Baselines 17-1.0, 17-2.0 and 17-3.0.  GWG voting membership consists of 26 Core member-voting organizations that represent the US Government (See Appendix B for listing).
In the third iteration of the annual updates to the JESC approved standards baseline (i.e. 17-3.0), 197 of the 446 GEOINT citations are emerging, mandated or active. The following table provides a breakdown of GEOINT standards against their lifecycle status and against the GEOINT DSAs.  The number of GEOINT standards for the latter metric is greater than the number of GEOINT standards in the 17-3.0 baseline as there is a one-to-many relationship between citations and DSAs.
[image: ]
[bookmark: _Toc508616079]1.5:  The business rythm of the gwg in 2017
This publication documents many of the significant deliverables by the GWG during the CY2017.  The GWG is the NSG community forum responsible for the introduction, maintenance, and the retirement of GEOINT standards to promote GEOINT interoperability across the NSG Enterprise.  The GWG conducts tri-annual voting meetings to evaluate the merits of each GEOINT standard an FG presents to the GWG voting membership before that standard is forwarded on for inclusion into the latest JESC approved ESB.  In turn, acquisitions are required to implement these standards into their new acquisitions or significant updates to existing systems.  The GWG continues to be the collaborative activity across the NSG, and proven effective through their active participation throughout the community standards adoption process.
[bookmark: _Toc508616080]SECTION 2:  sTANDARDIZATION highlights of the gwg
In any organization, certain activities and accomplishments are worthy of recognition. The following efforts completed during 2017 stand out for their enduring qualities and immediate impact on the NSG.
[bookmark: _Toc502636863][bookmark: _Toc508616081]2.1:  GEOINT CONTENT Semantics resources (GCSR)
The GEOINT Content Semantics Resources (GCSR) standards suite will ultimately replace the older GEOINT Structure Implementation Profile (GSIP), which primarily supported Relational Database Management Systems (RDBMSs).  While maintaining support for RDBMSs, the GCSR suite of GEOINT semantic standards supports a wider range of potential applications across the NSG.  Ranging from a core vocabulary at its most basic to a complex logical theory of GEOINT (represented by an ontology), the GCSR standards are applicable to basic search applications to complex semantic search, indexing functions, and web services.  At the most sophisticated level, GCSR standards support mapping models, heterogeneous data querying, machine-based inference engines, and linked data semantics.
The GCSR suite of standards include:
[bookmark: _Toc506288140][bookmark: _Toc508616082]NSG APPLICATION SCHEMA (NAS)
There is a wealth of information concerning the NAS and the documents covered in the latest version 8.0.  Details of the NAS are at https://nsgreg.nga.mil/nas/.  The following is a brief summary of the NAS.
· The current version of the NAS is v8.0
· The NAS has been updated to include all the facets of the NSG Metadata Foundation (NMF)
· NAS v8.0 is a master set of information from which other products are derived


[bookmark: _Toc506288141][bookmark: _Toc508616083]NSG ENTERPRISE ONTOLOGY (NEO)
The NEO defines the specification for a logical theory of domain concepts used in GEOINT information shared in the NSG.  Details on the NEO are at https://nsgreg.nga.mil/neo/.  The following is a short summary of NEO.
· This is derived content of the existing NAS concept model
· Large multi-domain GEOINT ontology with complex design-space 
· Coordination and/or alignment with external standards (e.g., ISO and World Wide Web Consortium (W3C) standards)
· Derived and extended from NAS Unified Modeling Language (UML) using rule-driven automated process (ISO 19150-2)
· Rule development during OGC Testbed-12 (using Interactive Instruments (ii) ShapeChange application)
· Supports Semantic Web applications: OWL 2 (DL) and Simple Knowledge Organization System (SKOS) representation using RDF/S and N-Triples encodings
[bookmark: _Toc506288142][bookmark: _Toc508616084]NSG TAXONOMY (NTAX)
NTAX defines the specification for a hierarchy of entity classes to represent concepts used for the typing GEOINT information shared with the NSG.  The content of the NSG Taxonomy ("NTAX content") consists of specific entity classes used for data classification.  The specific purpose of the NTAX content is for the categorization of resources (e.g., documents, objects, and data instances) using a common semantic framework, which supports improved management, search, retrieval, and utilization of those resources.  Both the NTAX Standard and NTAX content are developed and managed under the authority of NGA as a Standards Development Organization (SDO).  Details on NTAX are at https://nsgreg.nga.mil/ntax/.
[bookmark: _Toc506288143][bookmark: _Toc508616085]NSG CORE VOCABULARY (NCV)	
NCV defines the specification for a controlled vocabulary of terms intended for use in the NSG, to consistently and unambiguously refer to elements of shared GEOINT.  Details on the NCV can be located at https://nsgreg.nga.mil/ncv/.  The following provides a brief summary of NCV.
· SKOS representation of curated NSG Feature Data Dictionary (NFDD) content
· NSG Enterprise Vocabulary (NEV) – NCV federated with Information Resource (IR) Registry content (in SKOS representation)


[bookmark: _Toc508616086]2.2:  map projections, accuracy and predictive accuracy
A major accomplishment of the World Geodetic System and Geomatics (WGSG) FG was the publishing of the “NGA Standards I/G Initiative on Geospatial Accuracy and Predicted Accuracy.”  This resulted in a series of Technical Guidance Documents (TGDs) that address best practices, methodologies, and technical considerations for characterizing, evaluating, and ensuring geospatial accuracy and predicted accuracy in geolocation systems, shown in the following table:
	TECHNICAL GUIDANCE DOCUMENTS

	Accuracy and Predicted Accuracy in the NSG
	Document Indenter
	Status

	Overview and Methodologies, Technical Guidance Document (TGD) 1
	NGA.SIG.0026.01_1.0_ACCOVER
	Published

	Glossary of Terms, Technical Guidance Document (TGD) 1-G
	NGA.SIG.0026.02_1.0_ACCGLOS
	Published

	Predictive Statistics, Technical Guidance Document (TGD) 2a
	NGA.SIG.0026.03_1.0_ACCPRED
	Published

	Sample Statistics, Technical Guidance Document (TGD) 2b
	NGA.SIG.0026.04_1.0_ACCSAMP
	Published

	Specification and Validation, Technical Guidance Document (TGD) 2c
	NGA.SIG.0026.05_1.0_ACCSPEC
	Published

	Estimators and Quality Control, Technical Guidance Document (TGD) 2d
	NGA.SIG.0026.06_1.0_ACCESQC
	Manuscript in review

	Monte-Carlo Simulation, Technical Guidance Document (TGD) 2e
	NGA.SIG.0026.07_1.0_ACCMTCO
	Published

	External Data and Quality Assessment, Technical Guidance Document (TGD) 2f
	NGA.SIG.0026.08_1.0_ACCaaaa
	In development



NGA.SIG.0028_1.0_MAPPROJ, which is a NGA Standard Information/Guidance document called “Map Projections for Content, Products, and Applications,” replaced technical guidance generated in the 1990s by one of NGA’s predecessors, the Defense Mapping Agency (DMA).  The standard underwent a major update to reflect current technology.  The new document provides developers of geospatial systems the information necessary to allow for interoperability for military mapping and GEOINT analysis, increasingly done through a web environment only imagined when the DMA Technical Report was the authoritative guidance. 
[bookmark: _Toc508616087]2.3:  Motion Imagery Extension for National Imagery Transmission Format 2.1 (MIE4NITF) 
The work on the Motion Imagery Extension for National Imagery Transmission Format (NITF) 2.1 (MIE4NITF) culminated in an updated standard this year.  The MIE4NITF defines the support metadata Tagged Record Extensions (TREs), technical guidance, and structural extensions to the NITF version 2.1, needed to place Motion Imagery within NITF files. These extensions facilitate the interchange of Large Volume Motion Imagery (LVMI) datasets.  
MIE4NITF’s latest document contains eight new TREs to communicate information on the organization of the motion imagery data, and encapsulates other metadata and associates it with frames or period-of-time.     
The conceptual model for the MIE4NITF has the data organized along four types of attribution:
· Device view – based on camera sets, their logical groupings, or virtual cameras
· Phenomenology view – based on camera types (called layers), or phenomenologies that could be computed or derived 
· Spatial view – creating spatial segmentation of large cameras into smaller virtual ones
· Temporal view – grouping frames into temporal blocks and time intervals
MIE4NITF is a toolbox because of the simplicity using the standard in this fashion, and is not an implementation profile.  Programs and communities of interest must develop profiles of this standard.   
As a high-level overview, the eight new TREs for MIE4NITF include:
· MIMCSA is in the NITF File Header of every file in a collection, one for each phenomenological layer (related to compression)
· CAMSDA is in the NITF File Header of every file in a collection.  The camera sets are constant over a collection.  
· TMINTA is in the NITF File Header of every file in a collection.  
· MTIMFA is in the NITF File Header but the metadata is applicable to that NITF File and its Image Segments only.    
· MTIMSA is in the NITF Image Segment sub-header where metadata is applicable to the NITF Image Segment and the motion imagery data contained therein.  
· FSYNWA may be in a NITF Image Segment sub-header to wrap existing NITF TREs and associate them with a sequence of frames.  
· FASYWA may be in a NITF Image Segment sub-header to wrap existing NITF TREs and associate them with a period-of-time on the collection time line.  
· FREESA is optional in the NITF File Header of the NITF Image Segment sub-header to reserve space for a file that contains metadata that may or not yet be ready. 

[bookmark: _Toc508616088]SECTION 3:  2017 Focus group activities at a glance
FGs direct the development, evolution, and assessment of proposed and adopted GEOINT standards and related systems, technology standards for the NSG, and the associated technical architectures. They perform this function by serving as community forums where they organize pertinent standards into a coherent body of work and are then implemented into DoD and IC system developers’ architectures. FGs report their findings and make recommendations for action to the GWG voting membership. FG participants work with and/or monitor key DoD/IC, Federal, Allied, Civil (national and international), and Commercial standards bodies to foster standards that address NSG service provider and end-user requirements. Because of their engagement, FGs are able to identify new standards to propose for inclusion in the DoD and IC Joint ESB, hosted in the DISR/IC ESB.  Then, they submit Change Requests (CRs) for GWG Core member voting. CRs document recommended actions to add new mandated or emerging standards into the tri-annually updated standards baseline used for DoD and IC acquisition activities.  CRs can also change the status of an existing standard, from emerging to mandated status, or retiring standards (replaced by new versions or new standards that support new technologies, or retiring old technologies). 
In addition to the highlighted items in Section 2, summaries of each FG’s major 2017 activities and accomplishments illustrate the FG’s  operational context, level of activity and the important role it has in introducing significant new GEOINT standards for the NSG’s use to improve and optimize GEOINT operations and GEOINT interoperability across the NSG enterprise. 
[bookmark: _Toc508616089]3.1:  Geospatial Web Services (GWS) fg
The GWS FG serves as a community-based technical advisory group related to information transfer and architecture of GEOINT services.  Information transfer is the movement of information from one system to another.  "Data services" provision the posting, discovery, access, and analysis of GEOINT data stores and information stores in a distributed, real-time environment.  The GWS FG also addresses Service Oriented Architectures (SOAs) in order to assure upward compatibility, plug-and-play services and components, and conformance with the market mainstream.  Emerging service architecture components and technologies such as the OGC Web Services (OWS), Universal Description Discovery and Integration (UDDI), Web Services Description Language (WSDL), Simple Object Access Protocol (SOAP), eXtensible Markup Language (XML), and Java Platform Enterprise Edition (J2EE) are of special interest and addressed by the GWS FG.
The GWS FG provides NSG representation to the OGC to identify NSG requirements and capability needs to the OGC Standards Working Groups (SWGs) and Domain Working Groups (DWGs).    
The GWS FG provides US national representation to the Defence Geospatial Information Working Group (DGIWG).  The DGIWG is a multinational coalition of 21 nations providing coordinated advice and policy recommendations on geospatial standardization issues.    
The GWS FG introduced ten changes to the overall GWG contribution to ESBs 17-1.0, 17-2.0, and 17-3.0. Examples include:
· New emerging standard NGA.STND.0062_1.0 _WFS, NSG Web Feature Service 2.0 Implementation Profile, v1.0.  This NSG-specific standard extends the OGC Web Feature Service (WFS) 2.0 Standard and was developed and exercised in OGC Testbed 12.  WFS provides access to geospatial features in a manner independent of the underlying data store.  WFS can also provide the capability to perform operations to create, update, and delete features from a data store. 
· New emerging standard OGC cf-netcdf3-encoding gml-as, OGC CF-netCDF 3.0 encoding using GML Coverage Application Schema.  This standard is a data model that supports multi-dimensional gridded data and multi-dimensional multi-point data, representing space and time-varying phenomena. In particular, this extension standard is limited to multi-point, and regular and warped grids. 
[bookmark: _Toc508616090]3.2:  Community Sensor Model Working Group (CSMWG)
The Community Sensor Model Working Group (CSMWG) is the community focal point for the establishment of standards and provider of services for interoperable generic physical sensor models enabling efficient and cost-effective collection, production and distribution of GEOINT source materials. 
A Community Sensor Model (CSM) is a plug-in software library that provides support for photogrammetric operations on imagery produced by a particular sensor.  Underlying a CSM is a mathematical model defining a coordinate transformation from a coordinate system associated with the sensor model (e.g., a 2-dimensional image space) to a 3-dimensional ground coordinate system. This transformation guided by a set of rigorous equations, accounts for the phenomenology, physics, and geometry of the image formation process. It is the responsibility of the CSM to perform this mapping through the abstract interface provided by the application program interface.
The principal baseline standardization products of the CSMWG remained the mandated CSM Technical Requirements Document (TRD) and the individual generic sensor model standards. The focus of the CSM has migrated from strictly airborne tactical sensors to include all sensors exploited for GEOINT purposes. The vision for the establishment of the CSMWG was to standardize sensor models with the philosophy of “buy once, use many times”. This supported a key technical objective of geopositioning in the DOD/IC implemented within the NSG Mensuration Services Program (MSP) and the DoD Common Geopositioning Services (CGS) to provide a standardized means for the production of physical sensor models for airborne tactical sensors necessary to populate the MSP and CGS plug-in library environment.  
Critical components of the CSM TRD include calls to optimize use of the Sensor Model to incorporate new functionality, inclusion of a generic point-cloud class to recognize and support the Ground Space Generic Point-cloud Model (GPM), which is applicable to point clouds from any source.  In addition, the extended Raster Generic Model class supports Single Aimpoint, Center Pixel (SACP) functionality, and much more.
The recently published CSM TRD Version 3.0.3 contains administrative updates to the overall CSM TRD document to reflect changes to the Application Programming Interface (API) since Version 3.0.1 and general editorial cleanup.  Version 3.0.3 introduces the settable Ellipsoid class to support planetary mensuration where use of World Geodetic System (WGS)-84 is not appropriate, introduces BundleGM class to support frame and frame sequences, and provides an update to the Description of the Byte stream ISD class. 
[bookmark: _Toc508616091]3.3:  Motion Imagery Standards Board (MISB)
The Motion Imagery Standards Board (MISB) is the official standards body responsible for reviewing and recommending standards for motion imagery, associated metadata, audio and other related systems for use within the DoD, IC and the NSG. The MISB is the due-process standards body that produces the Motion Imagery Standards Profile (MISP), updated annually and cited in the DISR/IC ESB. The MISP is a profile of International and Government standards to promote interoperability between Motion Imagery systems of the DoD/IC/NSG. This DoD/IC/NSG Motion Imagery Standards Profile is a direct expression of the MISB mission and serves as the master baseline standards document published by NGA and managed by the MISB. The MISB moved to retire the former version of the MISP (MISP-2016.1) and replace it with the annual update, MISP-2017.1.  The MISP contains requirements from a great number of standards and other documents.  
Among the standards captured in the MISP-2017.1, seven new standards introduced this FY include:
· ST1504 Natural Representation of Orbital State Vectors
· ST1601 Geo-Registration Local Set
· ST1603 Time Transfer Local Set and Enhanced Precision Time Stamp Metadata
· ST1607 Constructs to Amend/Segment KLV Metadata
· ST1602 Composite Imaging Local Set
· ST 1606 MXF Profile for High Performance Motion Imagery Applications - in support of the Major Range and Test Facility Bases.
· ST 1608 Transport of Motion Imagery and Metadata Over GigE Vision - In support of a NAVSEA development effort fleet protection. 
The MISB was active in many other ways, where they:
· Released version 1.2.1 of the Community Motion Imagery Test Tool (CMITT).  This executable file will process a motion imagery transport stream file, and validate the stream against a subset of the MISB standards to include metadata, transport-layer and motion imagery frame precision timestamp.
· The current version supports 14 MISB Standards (35% of the applicable MISB Standards).
· Development of versions 1.3 and 1.4 should begin early in FY18. 
· When completed it is estimated that CMITT V 1.4 will test 73% of the applicable MISB Standards. 
· Completed a study of H.265 - Review of the next generation of compression technology for motion imagery 
[bookmark: _Toc508616092]3.4:  National Imagery Transmission Format Standard (NITFS) Technical Board (NTB)
The NTB is the technical focal point for still imagery and gridded geospatial data standards within the GEOINT community. The mission of the NTB is to facilitate the development, selection, adoption, profiling,  application, implementation, and testing of standards essential to establishing interoperability and quality for still imagery, gridded data, associated metadata, and other related aspects within the NSG.  
The NTB coordinated an update to MIL-STD-2500C, National Imagery Transmission Format Standard (version 2.1), Change Notice 1 (CN1), 1 February 2017, mandated for use in 2017. The Standard establishes NITF requirements, provides a detailed description of the NITF file structure, and specifies the valid data content and format for the fields defined within a NITF file. CN1 incorporated changes submitted and approved through the NITF Technical Board and coordinated through the Defense Standardization Program’s ASSIST process, primarily improving the flow of the document with the move of tables from Appendix A into the main body. 
[bookmark: _Toc508616093][bookmark: _Toc502636868]3.5:  Application Schemas for Feature Encoding (ASFE) fg
Feature encoding is the conversion of data into a series of codes. The Application Schemas for Feature Encoding (ASFE) FG is responsible for those aspects of the standardization of GEOINT relating to data structures, exchange and storage of geospatial intelligence. This includes data format, feature and attribute coding schemes, exchange media, administrative procedures, representations of geographic feature geometry, feature attribution information, and other geographic information. 
The ASFE FG coordinates its activities with the other GWG FGs, as well as with other Technical Working Groups (TWGs) under the JESC.  As part of leading the GCSR standards initiative (see Section 2.1), the ASFE FG added two new Emerging Standards to the JESC approved standards:
· NGA.STND.0065_1.0_NTAX, National System for Geospatial Intelligence Taxonomy (NTAX) Standard (2017-04-12) Edition 1.0
· NGA.STND.0066_1.1_NCV, National System for Geospatial Intelligence (NSG) Core Vocabulary (NCV) Standard (2017-06-01) Edition 1.0	

[bookmark: _Toc508616094][bookmark: _Toc502636869]3.6:  Portrayal Focus Group (PFG)
Portrayal is the presentation of information to humans. The PFG deals with those aspects of the standardization of GEOINT relating to the visual depiction of physical features and geographically referenced activities, which includes:  
· Human to media interface aspects, such as visual symbolization of GEOINT and symbol design, for both digital display and hardcopy media 
· Rules and behaviors of GEOINT symbols that may be necessary to ensure consistent rendering across the community 
· Interoperability in the exchange of portrayal information among the GEOINT community. 
The PFG coordinates its activity with other FGs under the GWG, and with other TWGs under the JESC. Another group the PFG coordinates with is the DoD Symbology Standards Management Committee (SSMC).  The SSMC has overall responsibility for coordination of symbology requirements across the DoD, including the responsibility to develop and maintain complete joint symbology to meet DoD warfighter requirements.  The PFG sponsored the adoption of the now mandated 1:50,000 and1:100,000 Scale Topographic Map (TM) Data Product Specification (DPS) suite of standards, based on the NAS, and replaces the older MIL-SPEC(s) MIL-T-89301A and MIL-T-89306 that are based on the retiring coding schemes Feature/Attribute Coding Standard (FACS)/Feature and Attribute Coding Catalogue (FACC).
· NGA.STND.0035-1_1.1_DPSTM, DATA PRODUCT SPECIFICATION (DPS) 1:50,000 and 1:100,000 Scale Topographic Map (TM)
· NGA.STND.0035-2_1.1_DPSTMPC, DPS TM Portrayal Catalog
· NGA.STND.0035-2_1.1_DPSTMPAC, DPS TM Annotation Catalog 
[bookmark: _Toc508616095]3.7:  Metadata Focus Group (MFG)
The Metadata Focus Group (MFG) is committed to maintain the currency and relevance of its standards to promote discovery and interoperability with the GEOINT and geospatial communities.  The logical integration of the NMF and the NAS increases flexibility, responsiveness, and positions these important standards to better support the community trend towards exploitation of ontologies and linked data.    
NMF v3.0 is a profile of the NAS version 8.0.  It specifies only minimum mandatory and conditional metadata for datasets, series, and services.  The purpose of v3.0 is to support identification and access of resources – particularly those resources in a cloud environment.  NMF v3.0 is a logical data model, implementable in non-XML environments without a dependency to the NSG Metadata Implementation Specification (NMIS).  The NMF v3.0 represents the minimum mandatory core of many possible mission-specific profiles that can support the goals of the DoD and IC Common Profile Framework.    
NMF v3.0 represents the mandatory metadata tags formerly described in multiple Parts, i.e., NMF Part 1 Core, Part 2 Quality, Part 4 Records Management, and Part 5 Services.  All mandatory and non-mandatory metadata elements, including the content of Part 3 Imagery and Gridded data are available in the NAS v8.0.  
The MFG also added the corresponding NGA.STND.0018_3.0, National System for Geospatial Intelligence Metadata Implementation Schema (NMIS), Version 3.0, 20 January 2017, as a new Emerging Standard.
In June 2017, the Country Code Working Group (CCWG), established in 2012 as a working group of the MFG, stood down upon completion of its task: the development of a suitable replacement of Federal Information Processing Standard (FIPS) 10-4 for use across US Departments and Agencies, the Geopolitical Entities, Names, & Codes (GENC) Standard. The CCWG served the community well with a mature and stable replacement that accommodates data sharing in the cloud. The CCWG’s configuration management responsibilities subsumed into the MFG, along with governance authority and responsibility. The NGA continues to provide the maintenance of the GENC content, located in the GENC Registry at www.nsgreg.nga.mil, in quarterly updates and has established an email address, GENCMA@nga.mil, for community use in communicating content questions.
[bookmark: _Toc508616096][bookmark: _Toc502636871]3.8:  World Geodetic System (WGS) and Geomatics (wgsg) FG 
The World Geodetic System (WGS) and Geomatics (WGSG) FG) is the advocate to manage the standardization of the WGS and activities. The WGSG FG defines and resolves interoperability and related standardization issues, and acts as a conduit for information and coordination as related to the WGS and the discipline of Geomatics.

The WGS is a set of conventions, parameters, and geophysical models that define a geodetic coordinate reference system for the Earth. The various models and conventions link the basic geometric coordinate systems to the dynamic physical living world. The WGSG FG manages the WGS through: 
· MIL-STD-2401, Department of Defense World Geodetic System, 1994 
· NGA.STND.0036_1.0_WGS84, that is an update to the NGA predecessor organization Defense Mapping Agency’s (DMA) TR8350.2, Department of Defense World Geodetic System 1984, Definition and Relationships with Local Geodetic Systems 
Geomatics is a discipline that integrates data acquisition, modeling, analysis, and the management of spatially referenced data based on the scientific framework of geodesy, geophysics, geotechnical analysis, photogrammetry, elevation, orbital sciences, and bathymetry. Geomatics uses terrestrial, marine, airborne, and satellite-based sensors, i.e. Global Navigation Satellite Systems (GNSS) such as the Global Positioning System (GPS), to create and manage authoritative spatially referenced data tied to Earth Fixed Earth Centered (EFEC) and inertial reference systems, which have well defined accuracy characteristics.  During 2017, the WGSG FG led the DoD/IC adoption of Edition 3 of the North Atlantic Treaty Organization (NATO) Standardization Agreement (STANAG) 7172, ratified by the US. STANAG 7172 (Ed. 3), NATO Standardization Agreement, Use of Geomagnetic Models, STANAG 7172, Edition 3, 16 March 2017, is mandated for use. This edition of the agreement establishes the World Magnetic Model as the standard global model of the Earth's magnetic field.  The focus of this standard is on instrumentation and the generation of data for geographic products.


[bookmark: _Toc502636883][bookmark: _Toc508616097]SECTION 4:  GWG MOVING FORWARD in 2018
The GWG has a number of activities planned for the coming year to keep pace with the ever-increasing requirements of the NSG to ensure GEOINT data and system interoperability across the NSG enterprise.
[bookmark: _Toc502636877][bookmark: _Toc508616098]4.1:  OVERHEAD PERSISTENT INFRARED (OPIR) FG
In the latter part of the year, the GWG leadership worked with members in the GEOINT community to re-establish the Overhead Persistent Infrared (OPIR) Focus Group (OFG).  The OFG had been inactive for a short time, but now interest is building to reactivate this area of interest.  New work planned for FY18 will facilitate the upcoming GWG need for stakeholder and user coordination and engagement for 2018.
[bookmark: _Toc502636886][bookmark: _Toc508616099]4.2:  NSG METADATA FOUNDATION (NMF)
In 2018, the NMF v3.0 will replace the NMF v2.2 Core and NMF part 2 (Quality) and part 3 (Imagery).  If any new requirements develop, then NMF v3.0 could transition to the next revision NMF v3.1.   Known areas of development include imagery metadata and algorithm-driven detections.  With the successful update and integration of the NMF into the NAS v8.0, custom-tailored metadata and data solutions can meet emerging community requirements.  
[bookmark: _Toc508616100]4.3:  GEOINT CONTENT SEMANTICS RESOURCES
In 2018, the GCSR suite will gain a thesaurus standard and a redesigned NAS standard.  The NSG Enterprise Thesaurus (NET) will specify the documentation of similarity or sameness between different controlled vocabularies.  This will allow users of similar vocabularies to better document and understand the relationships between them, improving interoperability and data sharing. 
Following the pattern of the GENC standard and other GCSR standards, the NAS will become a content specification (edition) with multiple content baselines (version).  This will allow for a more responsive content enhancement process without necessarily requiring frequent updates to the specification and corresponding citation in the DISR/IC ESB.  This change will simplify interoperability and allow program managers more flexibility in timing major system upgrades with new editions of the specification, or new versions of the content.  
[bookmark: _Toc508616101][bookmark: _Toc502636887]4.4:  OGC OPEN WEB SERVICES TESTBED 14 
As a strategic member of the OGC, NGA, on behalf of the GWS FG, actively engages in the annual OGC testbed activities.  NGA assembles a number of other entities to identify requirements to insert into a testbed event, and obtain necessary funding to ensure adequate participation by subject matter experts in the process.  At the end of the event, those participating with NGA in the testbed receive a report on the findings and results.  The following are highlights of the emerging requirements for the next testbed, Testbed 14.
· Improve alignment with the NSG analytic environment through development of OGC Next Generation Web Feature Service based on REST, APIs and JSON
· Data Science and the NAS by expanding Semantic Web service support for NSG ontologies, taxonomies, vocabularies, developing standards and processes for generating JSON encodings of the NAS 
· Advanced Data Services to implement and test point cloud data services using NGA supported standards, demonstrate web service support for Vector Tiled data using a common set of projections and tiling schemes, and continue development of OGC Web Services for the OGC CDB 
· Visualization Services by evaluation through prototype of the current state of 3D Globe standardization and the current state of Portrayal support on web services to include extending OGC CityGML to support augmented reality visualization
· Standards for the Cloud by evaluating infrastructure alternatives for federating Cloud-based services and Continue federating Cloud services and migration of processing to the Cloud where the data resides  
· Develop compliance test scripts for additional OGC and NSG standards and a compliance testing approach for the Next Generation of OGC Services
[bookmark: _Toc502636885][bookmark: _Toc508616102]4.5:  NSG STANDARDS REGISTRY
The NSG Standards Registry supports the discovery, traceability, and lifecycle management of GEOINT Standards.  These standards support the development and operation of data- and net-centric GEOINT applications.  The GWG maintains the NSG Standards Registry as a service to the NSG community.  During 2017, the GWG began regular replication of the Registry, hosted on the World Wide Web, to the SIPRNet and JWICS to facilitate broader accessibility by the entire community.
Citations in the NSG Standards Registry relate directly to the DISR.  The DISR contains citations and reference information for DoD and IC standards approved for use by the JESC.  The NSG Standards Registry contains accessible copies of standards in addition to other documentation pertinent to technical specifications or other precise criteria used consistently as rules, guidelines, or definitions of characteristics of GEOINT.  As a result, the NSG Standards Registry aids in the promotion of interoperable GEOINT solutions for the NSG.    
In 2018, the GWG will update and enhance the NSG Standards Registry to support program managers, developers, and other GEOINT professionals to discover and access up-to-date applicable standards for their program.  Other planned features include:
· Customer-driven content releases of the NCV, NTAX, NAS, and NEO
· Quarterly releases of GENC content baselines
· Expansion of the IR Registry to include NSG-partner code lists (e.g., Office of the Assistant Secretary of Defense for Energy, Installations, and Environment)
· Operationalization of the Profile Requirements & Generation Tool, enabling the ability to automatically generate data standard profiles
· Operationalization of the content management and technical artifact preparation components of the Engineering Registry, enabling online generation of content updates and technical artifact generation for data standards
· Operationalization of the GENC Content Management Tool, enabling online content maintenance of GENC content

A “Pocket Guide” is available on the NSG Standards Registry that contains metadata on the latest DISR standards baseline upon incorporation of JESC citation data.  The Pocket Guide is an important tool to dynamically sort the standards, and discover detail of a GEOINT standard based on hyper-links to related content in the NSG Standards Registry. 
[bookmark: _Toc508616103]Section 5:  Summary
2017 continued the evolution of data standards to be more web-enabled, separating the logical data model specification from the dynamic expression of the model as content. The GCSR suite of standards position GEOINT data for everything from basic searches to machine-based inference engines to linked data and beyond. Key to the value of GEOINT data is geospatial accuracy and predicted accuracy in geolocation systems, addressed by new WGSG guidance. Formatting imagery, whether still or motion, data from new sensors and phenomologies, and the need to convey geospatial meaning will continue to drive GEOINT standardization needs. The GWG in 2018 will look more to open source standards bodies to meet NSG needs and plan for the future.
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	ANSI
	American National Standards Institute

	API
	Application Programming Interface

	ASFE
	Application Schemas for Feature Encoding

	ASPRS
	American Society for Photogrammetry and Remote Sensing

	CCWG
	Country Codes Working Group

	CENTCOM
	U.S. Central Command

	CGS
	Common Geopositioning Services

	CIA
	Central Intelligence Agency

	CR
	Change Request

	CSM
	Community Sensor Model

	CSMWG
	Community Sensor Model Working Group

	DARPA
	Defense Advanced Research Projects Agency

	DGIWG
	Defence Geospatial Information Working Group

	DHS
	Department of Homeland Security

	DIA
	Defense Intelligence Agency

	DISA
	Defense Information Systems Agency

	DISR
	DoD Information Technology Standards Registry

	DLA
	Defense Logistics Agency

	DMA
	Defense Mapping Agency

	DoD
	Department of Defense

	DOE
	U.S. Department of Energy

	DPS
	Data Product Specification

	DSA
	DISR Service Area

	DWG
	Domain Working Group

	EFEC
	Earth Fixed Earth Centered

	ESB
	Enterprise Standards Baseline

	EUCOM
	U.S. European Command

	FBI
	Federal Bureau of Investigation

	FACC
	Feature and Attribute Coding Catalogue

	FACS
	Feature/Attribute Coding Standard

	FG
	Focus Group

	FGDC
	Federal Geographic Data Committee

	FIPS
	Federal Information Processing Standard

	GCSR
	GEOINT Content Semantics Resources

	GENC
	Geopolitical Entities, Names, & Codes

	GEOINT
	Geospatial Intelligence

	GIS
	Open Geographic Information system

	GNSS
	Global Navigation Satellite Systems 

	GPM
	Generic Point-cloud Model

	GPS
	Global Positioning System

	GSIP
	GEOINT Structure Implementation Profile

	GWG
	Geospatial Intelligence Standards Working Group 

	GWS
	Geospatial Web Services

	I/G
	Information/Guidance

	IC
	Intelligence Community

	ii
	Interactive Instruments

	INCITS
	International Committee for Information Technology Standards

	IR
	Information Resource

	ISO
	International Organization for Standardization

	IT
	Information Technology

	J2EE
	Java Platform Enterprise Edition

	JCGISR
	NATO Joint Capability Group on Intelligence Surveillance & Reconnaissance

	JESC
	Joint Enterprise Standards Committee

	JSJ6
	Joint Staff J6

	LVMI
	Large Volume Motion Imagery

	MFG
	Metadata Focus Group

	MIE4NITF
	Motion Imagery Extension for National Imagery Transmission Format

	MISB
	Motion Imagery Standards Board

	MISP
	Motion Imagery Standards Profile

	MSP
	Mensuration Services Program

	NAS
	NSG Application Schema

	NASA
	National Aeronautics and Space Administration

	NATO
	North Atlantic Treaty Organization

	NCV
	NSG Core Vocabulary

	NEO
	NSG Enterprise Ontology 

	NET
	NSG Enterprise Thesaurus

	NEV
	NSG Enterprise Vocabulary

	NFDD
	NSG Feature Data Dictionary

	NGA
	National Geospatial-Intelligence Agency

	NITF
	National Imagery Transmission Format

	NITFS
	National Imagery Transmission Format Standard

	NMF
	NSG Metadata Foundation

	NMIS
	NSG Metadata Implementation Specification

	NORTHCOM
	U.S. Northern Command

	NRO
	National Reconnaissance Office

	NSA
	National Security Agency

	NSG
	National System for Geospatial Intelligence

	NTAX
	NSG Taxonomy

	NTB
	NITFS Technical Board 

	ODNI
	Office of the Director of National Intelligence

	OFG
	Overhead Persistent Infrared (OPIR) Focus Group

	OGC
	Open Geospatial Consortium

	OPIR
	Overhead Persistent Infrared

	OUSD(AT&L)
	Office of the Secretary of Defense for Acquisition, Technology, & Logistics

	OUSD(I)
	Office of the Under Secretary of Defense for Intelligence

	OWS
	OGC Web Services

	PACOM
	U.S. Pacific Command

	PFG
	Portrayal Focus Group

	RDBMS
	Relational DataBase Management System

	SACP
	Single Aimpoint, Center Pixel 

	SDO
	Standards Development Organization

	SGA
	Senior GEOINT Authority

	SKOS
	Single Knowledge Organization System

	SOA
	Service Oriented Architecture

	SOAP
	Simple Object Access Protocol

	SOCOM
	U.S. Special Operations Command

	SSMC
	Symbology Standards Management Committee

	STANAG
	Standardization Agreement

	STRATCOM
	U.S. Strategic Command

	SWG
	Standards Working Group

	TC
	Technical Committee

	TGD
	Technical Guidance Documents

	TM
	Topographic Map

	TRD
	Technical Reference Document 

	TRE
	Tagged Record Extension

	TWG
	Technical Working Group

	UDDI
	Universal Description Discovery and Integration

	UML
	Unified Modeling Language

	USA
	U.S. Army

	USAF
	U.S. Air Force

	USMC
	U.S. Marine Corps

	USN
	U.S. Navy

	W3C
	World Wide Web Consortium 

	WFS
	Web Feature Service

	WGS
	World Geodetic System

	WGSG
	WGS and Geomatics

	WSDL
	Web Services Description Language

	XML
	eXtensible Markup Language




[bookmark: _Toc508616106]Appendix B:  Core members of the GWG
National Geospatial-Intelligence Agency (NGA)
Central Intelligence Agency (CIA)
National Reconnaissance Office (NRO)
National Security Agency (NSA)
US Air Force (USAF)
US Army (USA)
US Navy (USN)
US Marine Corps (USMC)
Office of the Directory of National Intelligence (ODNI)
Office of the Under Secretary of Defense for Intelligence (OUSD(I))
Office of the Under Secretary of Defense for Acquisition, Technology, & Logistics (OUSD(AT&L))
US Central Command (CENTCOM)
US European Command (EUCOM)
US Northern Command (NORTHCOM)
US Pacific Command (PACOM)
US Special Operations Command (SOCOM)
US Strategic Command (STRATCOM)
Joint Staff J6 (JS J6)
Department of Homeland Security (DHS)
U.S. Department of Energy (DOE)
Defense Information Systems Agency (DISA)
Defense Intelligence Agency (DIA)
Defense Logistics Agency (DLA)
Defense Advanced Research Projects Agency (DARPA)
Federal Bureau of Investigation (FBI)
Federal Geographic Data Committee (FGDC)
National Aeronautics and Space Administration (NASA)



[bookmark: _Toc508616107]Appendix C:  Associate members of the GWG
Defence Geospatial Information Working Group (DGIWG)
Open Geospatial Consortium (OGC)
U.S. Geospatial Intelligence Foundation (USGIF)
NATO Joint Capability Group on Intelligence Surveillance & Reconnaissance (JCGISR)
Australia
United Kingdom
Canada
International Organization for Standardization (ISO) / Chair, TC 211 
International Committee for Information Technology Standards (INCITS) / LI [ANSI Accredited]
American Society for Photogrammetry & Remote Sensing (ASPRS)
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