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Introduction
The Vector Panel (P1) within DGIWG develops and maintains standards and specifications
that facilitate the efficient exchange of vector-based geospatial information and products
among partners considering both current and emerging ways of working.
The panel comprises all projects and maintenance efforts that together constitute the Defence
Geospatial Information Framework (DGIF): information model, data dictionary, real-world
index, related tools, artefacts, schemas and products.
The Vector Model and Schema Team (VMST) is the primary persistent team within P1 and
bears the responsibility to maintain and evolve DGIF and its artefacts based on national and
client requirements and the demands of implementation technology.
Parallel and separate to the VMST, individual project teams are stood up to develop specific
product specifications based on client requirements subject to resource availability.
This document describes the current DGIF standardisation landscape and how the P1 intends
to take DGIF forward.
DGIF specifications are adopted by NATO as STANAG 2592, NATO Geospatial Information
Framework (NGIF).
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1. Scope
This document serves as a strategy and planning tool for the DGIWG, its member
organisations and associates. It provides the basis by which one can capture and address
standardisation deficiencies regarding vector data. It describes the present state of geospatial
interoperability across the civil and defence user communities and within DGIWG and
establishes a future state, goals, and objectives by which associated standardisation activities
are based. Key factors used include: user requirements, relevant standards (published or in
work) and emerging technologies.
This version of the document has been prepared to include a detailed introduction to the
Defence Geospatial Information Framework (DGIF), DGIWG’s primary vector data
programme, including its scope, concept of operation, vision, and the related P1 Ways of
Working. This meets the need for member organisations and clients to understand DGIF and
its relationship to general vector data standardisation.
It is intended that as further standalone DGIF documentation is developed, later editions of
this roadmap will evolve to examine and plan for the broader future requirements for geospatial
vector data standards.

2. Purpose
DGIWG is the multi-national body responsible to member nations’ defence organisations.
DGIWG is coordinating, advising and providing policy recommendations on geospatial
standardisation issues. Coalition interoperability challenges are met by creating standards and
procedures required to enable the provision, exchange and use of standardised geospatial
information. The business vision of DGIWG is to significantly increase the levels of geospatial
interoperability of all member nations to satisfy new requirements for geospatial information in
coalition operations.
The main goals of the DGIWG’s efforts on vector data are to develop and maintain standards
and product specifications that facilitate the efficient exchange of vector-based geospatial
information and products across the defence user communities in consideration of both current
and emerging ways of working. Vector data standardisation is carried out within the Defence
Geospatial Information Framework (DGIF).
The benefactors of DGIWG activities regarding DGIF are DGIWG member nations and
associates (e.g. Multinational Geospatial Co-Production Program (MGCP), North Atlantic
Treaty Organisation (NATO) Joint Geospatial Standards Working Group (JGSWG)), and the
general military community.

3. Terms, Definitions, and Abbreviations
3.1. Abbreviations
AGC

Army Geospatial Centre

AIXM

Aeronautical Information Exchange Model

AML

Additional Military Layers

CIMIC

Civil Military Cooperation

CM

Change Management
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CWIX

Coalition Warrior Interoperability Exercise

C2

Command and Control

DCE

DGIF Collaborative Environment

DCM

Defence City Map

DMGEM

Defence Maritime Geospatial Exchange Model

DFDD

DGIWG Feature Data Dictionary

DGFCD

Defence Geospatial Feature Concept Dictionary

DGIF

Defence Geospatial Information Framework

DGIM

Defence Geospatial Information Model

DGIWG

Defence Geospatial Information Working Group

DGRWI

Defence Geospatial Real World Object Index

DJOG(A)

Defence Joint Operations Graphic (Air)

DMF

DGIWG Metadata Foundation

DPS

Data Product Specification

DTM50

Defence Topographic Map for 1:50,000 scale

DTOX

Defence Topographic Exchange

DCM

Defence City Map

DVOF

Digital Vertical Obstruction File

EA

Enterprise Architect ,<Sparx Systems>

EASA

European Union Aviation Safety Agency

ENC

Electronic Navigational Chart

EU

European Union

EUSC

European Union Satellite Centre

FAA

Federal Aviation Administration

FME

Feature Manipulation Engine

FOAF

Friend of a Friend

FTP

File Transfer Protocol

GAWG

Geospatial Aeronautical Working Group

GGDM

Ground-Warfighter Geospatial Data Model

GIRD

Geographic Information Requirement Description

GIS

Geographic Information System

GML

Geography Markup Language

GMWG

Geospatial Maritime Working Group

GMLJP2

GML in JPEG 2000

GPKG

GeoPackage

ICM

Image City Map

IHO

International Hydrographic Organisation

IPHG

International Programme for Human Geography

ISO/TC211

International Organisation for Standardisation, Technical Committee 211
(Geographic Information)
2
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JGSWG

Joint Geospatial Standards Working Group

JOG(A)

Joint Operations Graphic (Air)

KML

Keyhole Markup Language

MDG

MGCP Derived Graphic

MGCP

Multinational Geospatial Co-Production Program

MGID

Military Geographic Information and Documentation

MIM

MIP Information Model

MIP

Multinational Interoperability Programmes

NAS

NSG Application Schema

NATO

North Atlantic Treaty Organisation

NGIF

NATO Geospatial Information Framework

NGMP

NATO Geospatial Metadata Profile

NSG

National System for Geospatial Intelligence

OCL

Object Constraint Language

OGC

Open Geospatial Consortium

OSM

Open Street Map

P1

Vector Panel

PO

Product Object

PRD

Production Reference Document

RDF

Resource Description Framework

RSS

Really Simple Syndication

RWO

Real World Object

SBVR

Semantics of Business Vocabulary and Business Rules

SKOS

Simple Knowledge Organization System

SLD

Styled Layer Descriptor

SME

Subject Matter Expert

SPARQL

SPARQL Protocol and RDF Query Language

STANAG

Standardization Agreement

TM50

Topographic Map for 1:50,000 scale

TPC

Tactical Pilotage Chart

TRD

Technical Reference Document <MGCP>

UML

Unified Modelling Language

URI

Uniform Resource Identifier

VMST

Vector Model and Schema Team

VP Coord:

Vector Panel Coordination Group

WFS

Web Feature Service

WMS

Web Map Service

XML

Extensible Markup Language
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4. Geospatial Information – Present State
4.1. General Landscape
4.1.1. Introduction
Geospatial information is widely required in military and civilian communities. Its scope
extends from;





Traditional topographic, aeronautical and maritime maps and charts;
Its extension with other operational and tactical information such as, engineering, geology,
biology and ethnicity information, to provide fusion products;
Its supply in data sets to enable use in geospatial analysis and query;
Providing geospatial information objects linked to other intelligence objects to support
observations, judgements and assertions in the intelligence community.

All this information can be (and partly is) represented as vector data.
Over the years, some domains and civilian organisations have set strict standards and
regulations around the use and application of geospatial information. For example, in the
maritime domain the IHO has defined the maritime standards for safety of navigation that are
also extended into military environments.
In other domains the variety of information has been so rich and consisted of so many
organisations with different subject matter experts involved, that either none, or few, standards
have existed, or there has been use case inconsistences between them. For example, the
information element “road” could be part of a transportation network for routing, a piece of land
that is under the control of the cadastral management, a topographic item on a map, a line of
communication, or an ethnic conflict issue.
However, the result of the use cases and interests of many of these subject matter experts,
data collectors, and consumers provides interoperability barriers for exchanging common data
between partners which emphasises the need for an unambiguous, unbiased understanding
of the data.
Current product specifications are also often isolated, and data must be migrated/transformed
in a specific way to meet a specific purpose; for example, to produce a topographic map or a
navigation tool.

4.1.2. Vector Content Providers
In military organisations vector data is most often collected by using remotely sensed satellite
or aerial imagery as a source.
The largest single collection of current geospatial information represented as vector data is
created in the Multinational Geospatial Co-Production Program (MGCP), or in open source
communities such as Open Street Map (OSM). The MGCP is currently scoping an additional
programme to collect urban-level scale data.
The information is mainly topographic in nature; hence it is representing “what can be seen in
the imagery”. However, additional information may be added by analysing location or an
entity’s physical relation to other objects. For example, the function of a facility may be
supplemented from secondary sources. The aspiration for many collection
agencies/programmes is to move away from traditional data for making conventional products
4
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towards data for analysis purposes where relationships to other spatial objects is required.
However, they still need to fulfil the requirement for the conventional products, and it is likely
this requirement will always remain.
Other domains such as engineering, medical or Civil Military Cooperation (CIMIC), to different
degrees created their own (de-facto) data management structures to maintain geospatial data.
However, these groups are tending to ignore the role and the vast experience of the traditional
foundation geospatial information suppliers and therefore creating even more interoperability
issues both to, and from, these domains.
Specific military aeronautical charts for planning and navigational purposes are often
produced by military mapping and charting agencies within the national defence systems. For
the coverage of national territories, the production and maintenance of these charts is often
based upon the compilation of source data from national military and civilian data service
providers. Also institutes like Eurocontrol or the US Federal Aviation Authority (FAA) may play
a role as a provider of source data to produce military charts. For the charting of crisis regions,
the military are most often entirely dependent on own data sources and intelligence.
The International Program for Human Geography (IPHG) is initiating the collection of basic
human geography data to initially support the ability to create small-scale mapping products
to portray ethnic groups, religions, languages and population statistics. This content is
determined to be within the geospatial scope and it is proposed to be addressed within the
DGIF standards. The IPHG may, in future, expand the collection of information that needs to
be associated to geospatial features but is traditionally outside the scope the geospatial
community. The links between DGIF and the information in other domains needs to be
facilitated.
Other communities have created infrastructures for creating and exchanging geospatial data.
For example, the INSPIRE infrastructure has been developed to efficiently share spatial data
across European governments, businesses and individuals to support decision making
processes. This represents a significant pool of geospatial information over the continent of
Europe.
There is a requirement to enable the various types of geospatial data to be consolidated into
single consistent and unambiguous datasets, to ensure that they can be consistently
linked/merged into other domain data to create composite datasets for military mission usage,
as well as to continue to ensure that conventional products can still be generated from the
data.
The DGIWG Vector Data Panel is developing solutions towards these requirements, primarily
within the DGIF.

4.1.3. Vector Models
4.1.3.1. Topographic Models
Traditional topographic maps have formed the basis of and driven current information models
for the land domain in military organisations. Information is collected in preparation for
cartographic reproduction (directly without changes) on paper rather than collected for multiple
uses. This changed slightly following the MGCP community’s change of approach in which
the model was optimised and customised for the collection of data from imagery as foundation
data rather than primarily for printed maps. The model, however well thought through, caused
issues as the data captured is organised without a specific output in mind. This meant that
5
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initially there was no way of portraying MGCP data on a traditional paper map without
additional human influence to manipulate the data.
To produce maps from MGCP data, compromises had to be found which resulted in a new
MGCP model and a specification to produce an MGCP Derived Graphic (MDG). This provided
all the MGCP nations with a consistent approach to providing traditional stylised 1:50,000
scale paper maps and a valuable lesson for both the nations and DGIWG on how to approach
future efforts to harmonise and create vector models and associated portrayals. The MGCP
currently maintains and develops a schema as part of their Technical Reference Document
(TRD4.x).
During 2019, the MGCP is evaluating the scope of their next technical refresh and the model
required to support their future aims and objectives. The balance between capturing for a
specific output verses multiuse data needs to be evaluated.
The MGCP is also evaluating an appropriate model for its urban collection programme, with
the goal of defining a schema in 2019.
4.1.3.2. Human Geography Models
There is a body of work developing between nations and being coordinated within the
International Program for Human Geography (IPHG) to create models and schemas for the
capture, storage and display of geospatial information pertaining to human geography. Human
Geography (HG) encompasses a broad range of topic areas and several different approaches.
The IPHG is developing a schema around an initial requirement for small scale data relating
to geospatial information about ethnic groups, religions, languages and population statistics.
Other schemas/models are being investigated to support other HG themes such as water
resources and on applying HG Point of Interest information to geospatial features at a larger
resolution.
4.1.3.3. Maritime Models
The maritime domain is ahead of the other domains in terms of model development and
modernisation. The maritime community uses the International Hydrographic Organisation
(IHO) geospatial frameworks and data models such as S57 to provide a reference for the
creation and exchange of Electronic Navigation Charts (ENC) for display in an Electronic Chart
Display Information System (ECDIS) – with another display standard. The S57 standard is
also intended for the exchange of data between hydrographic offices and the end users and
their systems. And is also used for maritime situation awareness and marine planning.
However, these models have little use outside the ENC / ECDIS environment since data
capture ends at the shoreline or may present features with lower fidelity in areas near the
coast or on land.
Traditionally, there has typically been a minimal relationship between any features used in
maritime models and those used in models of the land domain, although S57 provides
abundant information about port infrastructure and inland waterways (but not necessarily in
same way as the land community). In navigational charting, land detail is only captured to
assist navigation or those things which could be seen at sea.

6
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4.1.3.4. Aeronautical Models
The aeronautical domain focuses on airports, airspace and flight safety information. The
interconnection with other domains is currently limited to the exchange of features which may
cause an obstacle for flying (for example, the Digital Vertical Obstruction File (DVOF)).
The civilian aeronautical domain has developed the Aeronautical Information Exchange Model
(AIXM). The International Civilian Aviation Organization (ICAO) has adopted and mandated
as a minimum from 2017 that AIXM 5.2 be used within all civilian aviation for flight safety.
The approach, concepts and philosophy that DGIWG practices within DGIF concurs to a
significant degree with high level European Union (EU) regulation which provides guidance to
the assurance of aeronautical data quality. Certification of data services according to emerging
European Union Aviation Safety Agency (EASA) regulation will become a critical test for
civilian data providers. The rationale behind this regulation could be of interest for the military
aeronautical domain as well and will be given attention by the NATO Geospatial Aeronautical
Working Group (GAWG). Over time, the latter may require the support of DGIWG.
4.1.3.5. Combined Models
DGIWG developed the Defence Geospatial Information Framework (DGIF) in response to
cross-domain interoperability challenges. DGIF provides an overlapping multinational
common model defined for the military community with which to exchange and integrate
geospatial vector data and from which to create standard multinational geospatial products.

4.1.4. Vector Data Concept Dictionaries
Standardisation and interoperability between models have largely been driven by
interoperability of data dictionaries providing standardised names and definitions for feature,
attribute and attribute value concepts. For many years the DGIWG Feature Data Dictionary
(DFDD) was the basis for consistency in terminology across defence geospatial models and
used by communities such as MGCP. The last DFDD base line was issued in 2013; the DFDD
was officially retired in April 2015 and is no longer maintained.
Although very successful, the nature of the DFDD meant it did not impose a structure on its
terms. This means that many of today’s models may be DFDD compliant but still differ
significantly in structure. Different communities were able to profile DFDD to meet their needs
and model the elements in a way that they saw fit. Exchange relies on discovering the mapping
between concepts, but inconsistent use may result in ambiguous mapping.
DFDD also included semantic overlaps of concepts; it maintained concepts that could be
expressed as a feature type and also as an attribute value applied to a different feature (e.g.
the feature type ‘Quarry’ and attribute ‘Extraction Mine Type = Quarry’) or virtual synonym
duplicates based on different use cases/understanding/perceptions of a term (e.g. the
separate concepts of ‘Forest’ and ‘Wood’ which are either semantically the same or different
depending on your use case or territorial/translated use case). DFDD never was, or intended
to be, a standard geospatial model or schema.
On the other hand, DGIF provides a standard that moves from just the dictionary level of
standardisation to a model level of standardisation. DGIF promotes the use of ‘camel case’
alpha codes as the naming convention for encoding its concepts, e.g. ExtractionMine,
operationalStatus. These are considered a more human-readable way of encoding concepts
than the alpha-numeric feature codes (also known as 531 codes) used in DFDD (e.g. BH140
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is the feature code for River). Traditional 531 codes are retained in DGIF as aliases/secondary
codes to support legacy products and to provide a degree of linage to previously used
concepts.
Concept dictionaries are still a component of geospatial models/schemas and are used to
describe the concepts specific and exclusive to the model. They are often referred to as a
“feature catalogue” of a product or database. ‘Traditional’ dictionary content is increasingly
being held in controlled vocabularies, knowledge organisation systems or ontological
constructs to support emerging technologies.

4.1.5. Vector Data Structures, Formats and Encodings
The common encoding of vector data differs from domain to domain, however, Shapefile (.shp)
is the exchange format used in many domains for geospatial data. The Shapefile format was
originally developed by Esri and while still regulated by them, it is developed as a de-facto
open standard.
Esri Geodatabase is widely used in the geospatial domain. This is proprietary and under
control of Esri and therefore not open.
The advantages of Shapefile and Geodatabase is in their widespread use and distribution in
many domains. This is accompanied by disadvantages of conventional representations and
limitations based on specific design decisions made by Esri that may not be endorsed in open
standards.
The Open Geospatial Consortium (OGC) developed the Geography Markup Language (GML)
and the International Organization for Standardization (ISO) published GML 3.2.1 as ISO
19136 in 2006. Although an ISO standard, the format/encoding is not yet widely used and
commercial vendors are only just starting to affect its implementation. The two biggest
advantages of GML are that it is: 1) an open format (as an XML derivate it can even be read
in a common text editor); and 2) it has the ability to represent “any” kind of complex geospatial
information (including relations, constraints, and similar). GML’s main disadvantage is that the
file size can be huge when data models are complex. However, this can be easily reduced by
commonly used file compression techniques.
Google developed Keyhole Markup Language (KML) mainly for use in the Google Earth
software, however due to the openness of this standard it was adopted and published by OGC.
KML has become a relatively wide-spread standard in other domains such as the Command
and Control (C2) and intelligence community as it combines the actual data with a graphic
representation (symbols) and is relatively easy to use. Unlike GML, KML’s downside is that it
cannot be used for complex information.
In the maritime domain, S57 has been used for years and is well known. Currently S100 is
under development as a new standard framework for maritime information with S101 being
the direct production specification replacement for S57. S101 will use GML for its encoding.
As an extension to S101, NATO Geospatial Maritime Working Group (GMWG) is developing
its Additional Military Layers Plus (AML+ or S500 Series) Standardization Agreement
(STANAG) to represent special military information to enable greater interoperability. This will
also be based on GML.
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The latest version of the civilian aeronautical domain’s AIXM schema is based on GML. Many
military organisations are looking at a similar time frame to start to implement this open
standard for data exchange. However, it could take many years for several of the nations’
military airframes to fully implement and adapt to using AIXM.
Projects within both NATO and DGIWG nations are using different encodings depending on
their internal processes and system architecture. Most modern developments are trying to
take advantage of the knowledge learned from the above developments and separate the
information model from the actual encoding to be able to provide the information in different
encodings based on the consumers’ need(s). An example for this approach is the U.S.
National System for Geospatial Intelligence (NSG) Application Schema (NAS) which allows
for the data to be encoded in different ways (ex. GML and Shapefiles).
GeoJSON is an open standard format designed for representing simple geographical features,
along with their non-spatial attributes. It is based on the JavaScript Object Notation (JSON).
GeoPackage (GPKG) is an open, non-proprietary, platform-independent and standards-based
data format for GIS implemented as an SQLite database container. Defined by the OGC and
published in 2014, GeoPackage has seen wide-spread support across the geospatial
community.
The DGIF standard development itself is not driven by a specific format, particularly a
proprietary one, although it remains mindful of how its clients may implement and use the
standard both now and in the future.
DGIF delivers outputs and specifications based on client requirements but DGIWG currently
has GML encoding as the primary encoding for DGIF vector outputs. A DGIF Encoding
Specification for GML is published as part of DGIF version 2.0.
Data Product Specifications are not encoded in a fully machine-readable way. There are
elements that will always require exclusively human-readable descriptions.

4.1.6. Services and Provision
The provision of geospatial information has, and to a large extent, continues to be based on
the exchange of digital files via internal networks, optical mediums such as CD, DVD, or
BluRay, File Transfer Protocol (FTP), hard drives, or USB “thumb” drives.
However, there has been a rapid increase in the use of OGC Web Services (and the DGIWG
profiles of these) for the communication of vector data. The Web Map Service (WMS) standard
is the most common and is used for the provision of portrayed data (either vector or raster)
while the Web Feature Service (WFS) standard is increasingly being used, particularly
amongst geospatial domain experts’ systems, as it allows for the vector data to not just be
portrayed, but also analysed and queried. Web catalogue services, such as Catalogue Service
for the Web (CSW), are used to publish for discovery purposes the information on available
web services.
An example of a key delivery infrastructure is NATO Core GIS. NATO Core GIS Increment 3
as announced in 2018:
“NATO Core GIS Increment 3 plans to enhance geospatial services, improve
interoperability, and provide state-of-the-art geospatial search, discovery and retrieval.
The main functionalities provided through this project, besides a lifecycle upgrade of the
9
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current Core GIS software, include; integrating robust geospatial information and related
metadata management tools, enhancing GIS functionality available to geospatial staff in
the NATO Command Structure (NCS) to display, collect, convert, store, retrieve, process,
analyse, and create/distribute geospatial data and products and provide enhanced
centralised geospatial web services
NATO Core GIS Increment 3 will deliver on-demand geospatial data and products to the
required operational environments with commercial performance and reliability. This will
enhance NATOs ability to use and apply location-based information. Integrating web
service technology into NATO’s operational geospatial platform will greatly enhance
NATO’s geospatial capability contributing to maintaining geospatial information
superiority.” 1.

4.1.7. Vector Product Specifications
For many years, the vector product specification output from the geospatial community had
been largely based on analogue products (paper maps) and the requirement for standardised
specifications for these fundamental products remains. Meanwhile the requirement for
standardised digital vector data products has grown in parallel. Development of Standardised
specifications for these digital products have generally been developed within specific national
or community boundaries (e.g. Maritime community).
DGIF was developed as a common standard from which specifications for both analogue and
digital vector data products can be based.
Within the DGIWG, development of new data product specifications is underway for a 1:50,000
scale hardcopy topographic map (DTM50), an urban 1:5,000/10,000 scale hardcopy map
(DCM), and a the 1:250,000 scale Defence Joint Operations Graphic (Air) (JOG(A)) chart
which will all use DGIF-compliant vector data as their source.
DGIWG has created, and will continue to develop, requirement-specific DGIF schemas and
specifications. For example, the Defence Topographic Exchange (DTOX) is a data product
specification for the exchange of topographic data. A specification for the exchange of urbanlevel data is in development. It is also anticipated that DGIWG will support various defence
co-production programmes (i.e. MGCP, IPHG, etc.) by generating programme-specific
schemas derived from DGIF.
In 2015, NGA published the Topographic Map 1:50,000 scale (TM50) specification based on
NAS 6.0 specifications. The MGCP utilised this to develop their own hardcopy map
specification (the MGCP Topographic Map (MTM)) which uses data compliant with the MGCP
Technical Reference Document (TRD) 4.x together with some extensions (e.g. elevation and
boundary data). In harmonisation with these two initiatives, DGIWG is developing its DGIWG
Topographic Map 1:50,000 scale (DTM50) Data Product Specification (DPS) to meet NATO
requirements. Although all three specifications could be seen as competitors, the reality is that
eventually there will exist three harmonised (where possible) specifications for a 1:50,000
scale map whose map representations will look almost identical. However, each point to a
different vector data model/schema as its source of information. One could argue that the
existence of three specifications based on three different vector data models highlights the
current data interoperability inefficiencies that exist across the community which DGIF will
resolve.
1

https://www.geoconnexion.com/news/compusult-awarded-nato-core-gis-incr-3-contract/
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NATO is constantly working to review and re-evaluate current product specifications to identify
its future requirements. As part of the re-evaluation, NATO conducts requirement gathering
sessions in close collaboration with the end users. The Results are captured in a Geographic
Information Requirement Description (GIRD) documents which are provided to DGIWG.
These requirements documents can then be used to inform the content and development of
DGIWG’s suite of standards and specifications as part of the DGIF initiative.
The VMST acknowledges that the DGIF standard needs to support the output and efficient
development of standard products from DGIF data. As such, the VMST is socialising a Product
Objects concept to provide a standardised solution to the generation of DGIF-derived
products. However, this is currently at an early development stage.

4.2. Current DGIWG Vector Panel Landscape
4.2.1. Introduction
To address the geospatial vector data interoperability issues noted above, together with the
requirements of NATO and DGIWG member nations, the P1 began developing the NATO
Geospatial Information Framework (NGIF) as a replacement to the now-retired Military
Geographic Information and Documentation (MGID) STANAGS. The NGIF STANAG provided
a means for NATO to collate a set of specifications and standards, including (but not
exclusively) those from DGIWG. NGIF 1.0 was promulgated in 2014.
Shortly thereafter, to allow DGIWG to independently develop the standards to meet its wider
community requirements beyond just NATO, DGIWG developed the data exchange elements
as the Defence Geospatial Information Framework (DGIF) rather than as NGIF directly.
DGIWG also in parallel develops DPS based on the DGIF standard and supporting artefacts
that may or may not be included in NGIF.
In short, DGIF does not contain product specifications, whereas NGIF contains a baseline of
DGIF, DGIF based Product Specification and other geospatial standards.

4.2.2. Defence Geospatial Information Framework (DGIF)
DGIF is a set of standards concerned with the structure of geospatial data in support
of the defence community. DGIF does not seek to describe the standardisation of metadata
for datasets (whether DGIF-compliant or not) nor the standards for how DGIF data should be
encoded and exchanged via geospatial web services. These areas of standardisation are the
responsibility of other relevant DGIWG technical panels.
DGIF will address standards that describe both vector and raster data. Until now, the focus of
DGIF has been on vector data encompassing different domains of defence geospatial
information (e.g. topographic, meteorological, oceanographic, aeronautical, etc.). Efforts to
include standardisation information for raster data into DGIF are now underway. However the
responsibility for the Raster related standards lie with the DGIWG Image and Gridded Data
Panel and not with P1.
DGIF provides a common modelling solution and semantic framework which allows for
standardised information exchange and the generation of standard geospatial product
specifications. These DGIF-derived and related standards and specifications provide
interoperability bridges between the data schemas of interested nations and guarantee
consistent data products and services for the end-user of defence geospatial information.
11
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These specifications and related outputs are not part of DGIF itself but are closely
interdependent. This seemingly subtle difference shows that NGIF and DGIF are not
synonyms; the NGIF STANAG incorporates several DGIF standards, related specifications
and other supporting documents into a single omnibus standard, whereas DGIF is a set of
core artefacts with other components as independent, yet highly integrated, DGIWG
documents.
A DGIF 2.0 Baseline was delivered in 2018. This provided a significant increment evolution
from the NGIF 1.0 release (there was no DGIF 1.0). DGIF 2.0 was ratified in NATO as NGIF
2.0 (STANAG 2592 and AGeoP-11).
DGIF is the result of the combined effort of working groups and teams, specifically the VMST
who continually maintain and further develop the standard in accordance to internal and
external DGIWG requirements and interoperability challenges across the defence geospatial
community. The development of data product specifications and supporting artefacts and
documentation based on DGIF also falls under the authority of the DGIWG P1.
The P1 maintains a DGIF Handbook2 that provides extended details and principles of DGIF
standardisation and its usage. The DGIF Handbook is written for an audience who may be
only vaguely familiar, or indeed not familiar at all, with what DGIF is and other aspects of
geospatial data standardisation.
The following sections summarize the DGIF principles of the Handbook to provide context to
the roadmap.

4.2.3. DGIF Interoperability Principles
Development of DGIF and its derivative specifications was driven by the requirement to:

Ensure interoperability by defining a common standardised data model and common
descriptions of the real-world phenomena for the exchange of data; and

Ensure “operating off the same product” by defining standardised products/outputs.
Thus, the P1 principles came to incorporate:

The generation, maintenance and evolution of a common geospatial data model for
standardising defence geospatial concepts (as DGIM).

The generation and maintenance of documents, schemas and other artefacts based
on the model to facilitate the creation, exchange and interpretation of defence geospatial data.

The generation of standardised data product specifications based upon the model to
facilitate the creation, exchange and interpretation of standardised geospatial datasets and
outputs across the community.
From a vector data perspective, DGIF’s core function is to provide the defence
community with a geospatial data model against which standardised products/outputs
can be generated to support interoperability between different national/client data
models and schemas. In this regard, DGIF and its derivatives can act as a “hub” for data
exchange (see Figure 1 below).
Essential to supporting this function, DGIF is, and must remain, data-centric and product and
programme neutral. For commonly used data models (e.g. MGCP), standardised mappings to
bring data in and out of the model are maintained by the VMST to allow for the greatest
2

The DGIF Handbook is projected to be published during 2019
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interoperability between nations and clients. Mapping of data between DGIF and a national
model is the sole responsibility of that nation.
DGIF is not intended as a model that necessitates the replacement of client or national
databases. However, there are benefits in doing so when planning system uplift. Although
there is no obligation to implement DGIF, the closer a national/client model is to DGIF, the
less the mapping burden and the greater the ability to directly exploit the specifications from
P1.
Collaboration between DGIWG, nations and communities, such as MGCP, is encouraged to
ensure common goals, aligned requirements and use-cases, and shared developments. This
will facilitate the provision and maintenance of standardised mappings to and from key data
models into DGIF, ensures information sharing, promotes burden sharing, and ensures
backwards compatibility to relevant programmes. Based on requirements, DGIWG can
develop DGIF-compliant products ‘in-house’ or provide artefacts such as feature catalogues,
schemas, templates and also provide advice and support to clients in order to create their own
DGIF-compliant specifications.
The key to using DGIF is to conform to DGIF standardised specifications. DGIF is intended
to be a standard on which to base international specifications. Specifications cover
multiple forms of geospatial output, including; paper maps, digital/web maps, datasets, web
services, etc.
While initially focused on vector data, it is envisioned that future baselines will cover other
areas including, but not limited to imagery and elevation standards.
The diagram at Figure 1 outlines the basic premise of DGIF Interoperability:

Figure 1 - DGIF Interoperability
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In summary, the key concepts are:
 DGIF to act as a hub for data exchange
 Nations to maintain one mapping to DGIF rather than many different mappings to various
other community/national models
 The closer a national model is to DGIF, the less the mapping burden
 DGIWG to provide mappings from key community client/source data models into DGIF
such as MGCP, GGDM, OSM, etc.
 The DGIF model to be data centric and product neutral
 DGIF to act as a basis for standardised specifications and for artefact generation.

4.2.4. DGIF Scope
The scope of DGIF is driven by the defence geospatial community’s needs and covers only
concepts of a geospatial nature. DGIF does not aim to be the model of all non-Geospatial realworld objects and non-geospatial properties or attempt to duplicate or contradict concepts
from other established standards in other communities or domains. If concepts from outside
the defence geospatial domain are required in DGIF, e.g. to link geospatial data to other
domain data, then the content is taken from the appropriate standard from that
community/domain. Conversely, if another non-geospatial domain/community needs to utilise
defence geospatial aspects in their model(s), the DGIF should be used as the source.
DGIF aims to ensure there is no semantic duplication in the model, through its control body
and maintenance team processes. Since the core function of DGIF is to exchange data, it is
essential to ensure that there is only one single unambiguous way to describe any real-world
entity in the model.
Any DGIWG member nation may submit change proposals to add, remove or alter concepts
in the model through VMST participation. Alternatively, client communities/programmes may
issue specific, general, or investigative change requirements through the Requirements Group
(RG). Decisions as to whether the proposal or requirement is accepted or investigated is
evaluated on a case-by-case basis by the VMST (or in liaison with DGIWG RG).
However, even if the requirement is accepted, the way in which a solution is modelled by
VMST may not necessarily be consistent with the method conceived by the submitter of the
requirement. The VMST must take a holistic view to modelling geospatial concepts. Something
will not be changed or “fixed” in the model that will result in depreciating a capability required
by another client, creates semantic duplication, introduces inconsistency to established use
cases or prevents/restricts model evolution. The ‘undoing’ of previously implemented changes
will not be undertaken without strong justification.
VMST continues to seek the backwards compatibility of its geospatial concepts, even where
changes are made to evolve the model.

4.2.5. DGIF Standard Artefacts
The DGIF Standard is held as a UML model within the cloud-based DGIF Collaborative
Environment (DCE). The DCE provides for an international collaborative working and
development space. The DCE is the technology that facilitates the multi-national burdensharing approach to DGIF maintenance and evolution. All DGIWG member nations that have
completed the mandatory modelling training are able to submit change proposals to the model.
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This means that no one nation bears the responsibility of making, managing and implementing
change proposals for all of DGIF.
DGIF contains at its core:


Defence Geospatial Information Model (DGIM)
The DGIM is an overarching model which includes content that encompasses each
geospatial object required for geospatial exchange and for producing international
products.



Defence Geospatial Feature Concept Dictionary (DGFCD)
The DGFCD is a dictionary which is aligned to the DGIM and represents the concepts,
definitions and language used in the DGIM. The dictionary is not used in isolation to the
DGIM.



Defence Geospatial Real-World Object Index (DGRWI)
The DGRWI allows users to identify how real-world terms and objects link to concepts in
the DGIF. To this end, it enables a mapping path to be easily established (e.g. Hospital
will be identified as a Building with appropriate attribution). All legacy terms should be
included as Real-World Objects.

The UML also contains the VMST Management Information. DGIF change management is
carried out within the DCE. Enterprise Architect by Sparx Systems Ltd is the software
application used to connect to the DCE and interact with the UML model.
The DGIM is a large complex model describing the geospatial information elements required
to reflect the information requirement stated by NATO and DGIWG member nations. It is
therefore not meant to be implemented or used in an operational environment as a whole. The
complexity may even overwhelm current commercial GIS software products. Any
implementation of DGIF is intended to be carried out through the instantiation of a DGIFderived GML application schema described by an associated DPS.
The VMST currently publishes a DGIF Standards baseline which includes:



An offline version of the UML model
Covering Technical Standards for the DGIM, DGFCD and DGRWI.

The DCE baseline used for DGIF 2.0 was BL2016-2. DCE baselines are identified by the year
in which they were produced followed by a number indicating which voting cycle it comprises.
So, BL2016-2 indicates that it was generated following the second voting cycle of 2016.
These artefacts (DGIM, DGFCD, and DGRWI) are primarily of use only to the VMST and are
used to produce outputs and specifications. DGIF users will generally interact with DGIF
through the implementation of standardised outputs and product specifications rather than the
DCE baseline model itself. However, an offline version of the model baseline is always
provided for reference and transparency.

4.2.6. DCE Technical Outputs
The VMST has the capability to generate outputs such as GML application schemas, feature
catalogues and spreadsheets which can describe all, or a portion, of the model’s content. To
achieve this, the VMST utilises tools available within Enterprise Architect and the software
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application Shapechange3 (There are dependencies, prerequisites, process and timelines
involved in using these tools and in generating these outputs which are outlined in Annex D.
The VMST can also provide material which allows for the generation of documentation to
support the efficient usage and exploitation of DGIF. For example, mapping tables showing
the relationship between DGIF and another community data model.

4.2.7. Data Product Specifications (DPS’s) derived from DGIF
The use of DGIF Specifications are the key user interface with the DGIF Standard.
Since the DGIM is not intended to be implemented directly as a whole, DPS’s are developed
and published which describe an isolated and specific portion (profile) of the DGIM to be used
to meet a defined functional requirement. Depending on the use case, a DPS will define the
structure, content and, potentially, representation/portrayal. The scope of a DPS can cover a
diverse set of use cases including an analogue map, the portrayal of geospatial data using
web services, or datasets for the exchange of geospatial data.
DPSs produced by the Vector Panel define conformance testing criteria to ensure DGIF
compliance. However, it is the responsibility of the nation/implementer to carry out the actual
conformance testing. At this time, DGIWG does not provide any tools to ensure DGIF
conformance of a dataset.
A DGIF-compliant DPS is a specification that:





Conforms to the DGIWG – 101, Profile of ISO 19131 (Geographic information – Data
product specification);
Has data content derived from a specific DGIF Baseline as a level 1 profile (i.e. subset
without extension);
Has metadata elements that are consistent with the DGIWG Metadata Foundation (DMF);
and
Ensures any other elements, where applicable, conform to DGIWG endorsed standards
(e.g. Portrayal).

4.2.8. DGIF Supporting Documentation
DGIF requires a number of supporting documents to be developed to maximise usage of DGIF
and its specifications. This includes the creation of Technical Documents, Mapping Tables or
Reference Material, e.g. User Guides.
The identification of documentation that is required can be driven internally or externally by
clients via requirements. Where there is identified international value in the generation of
documentation, it can be developed collaboratively and standardised in the DGIF portfolio.

4.2.9. DGIF Compliance and Compatibility
The distinction between ‘DGIF Compliance’ and ‘DGIF Compatibility’ is defined below.
DGIF Compliance:


3

Of a Specification is where it is derived from DGFCD, DGIM and DGRWI as a class 1
profile (i.e. subset without extension) and conforms to the DGIWG - 101.

https://shapechange.net/
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Of a System is one that can consume and/or output a DGIF compliant dataset. The
ability to consume is referred to as Level 1 compliance. The ability to output is referred to
as Level 2 compliance.
Of a Dataset or Product is, if it is generated precisely, in line with a DGIF-compliant
data product specification.
Of a Schema is where a schema is derived from DGFCD, DGIM and DGRWI as a class
1 profile (subset without extension).

Outputs developed within DGIWG will be validated for DGIF Compliance. If a DGIF output is
developed outside the DGIWG Vector Panel, e.g. by a nation or community, it can only be
validated as DGIF-compliant by DGIWG review.
Standardised exchange relies on the generation of DGIF-compliant datasets.
It is preferable for future interoperability that all data models containing defence geospatial
content should become DGIF-compliant. This includes the geospatial elements in other
domains’ models.
DGIF Compatibility of a dataset or model is where its applicable content can be mapped to
a DGIF compliant DPS.
DGIF Compatibility implies an intermediate transformation process to achieve DGIF
Compliance. Documenting this transformation logic is the responsibility of the dataset or model
owner.
The structure of all geospatial data within the defence geospatial scope shall strive to be
compliant but should at least be compatible.
DGIF compliance/compatibility is measured against the DGIM profile within a specific DPS.
Compliance or compatibility with a subset of DGFCD alone is not DGIF
compliance/compatibility.

4.2.10. DGIF Baselines
DGIF is continuously maintained and thus is constantly changing. Outputs from DGIF are
based on DGIF Baselines.
There are two types of baseline: a) Internal, and b) External.
An Internal Baseline is a version of the model based upon the VMST Change Proposal
Process. The VMST schedule three voting cycles a year (starting in Jan, Apr, and Sept). The
baselines are identified by year and version number, e.g. 2019-1, 2019-2, 2019-3. Data
Product Specifications and supporting artefacts reference a specific internal baseline.
An External Baseline is a major version in which DGIWG will formally package and publish a
set of artefacts from a development cycle. These baselines are identified by a DGIF Version
Number, e.g. DGIF 2.0 or DGIF 3.0. Minor External Baselines may be published based on
requirements, e.g. DGIF 2.1. External Baselines are not produced based upon a set schedule
or regular temporal interval. They are only produced based on external requirements of client
organisations or programmes.

4.2.11. Current Baseline (DGIF 2.0)
The DGIF 2.0 baseline, released in 2018, marked an incremental development of the original
NGIF 1.0 (there was no DGIF 1.0).
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DGIF 2.0 developed the content of NGIF1.0 and produced new outputs. Figure 2 shows the
development of DGIF 2.0:

Figure 2 - DGIF 2.0
The delivery of DGIF 2.0 provided:


DGIF 2.0 Standards:
- Overview
 DGIWG 200 - Defence Geospatial Information Framework (DGIF) Overview 2.0
- An Updated Model
 DGIWG 205 SD1 - Defence Geospatial Information Model (DGIM) Normative content - Offline model (UML) – Base line 2016-2
- Covering documentation
 DGIWG 205 - Defence Geospatial Information Model (DGIM)
 DGIWG 206 - Defence Geospatial Feature Concept Dictionary (DGFCD)
Description and Content 2.0.0
 DGIWG 207 - Defence Geospatial Real-World Object Index (DGRWI)

In support of the DGIF 2.0 Standard, the following supporting documents and specifications
were delivered at the same time:




Supporting User Artefacts:
- Mapping/Lineage Tables
 DGIWG 200 SD1 - NGIF v1.0 to DGIF v2.0
 DGIWG 200 SD2 - DFDD 2013-1 to DGIF v2.0
 DGIWG 200 SD3 - MGCP TRD 4.x to DGIF v2.0
Product Specifications:
- Topographic Exchange
 DGIWG 253 - Defence Topographic Exchange (DTOX) Data Product
Specification (DPS) 1.0
 DGIWG 253 SD1 - DTOX GML Application Schema 1.0
 DGIWG 253 SD2 - DTOX Metadata Schema 1.0
 DGIWG 253 SD3 - DTOX Feature Catalogue 1.0.
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4.2.12. DGIF Implementations, Testing and Validation
With the release of DGIF 2.0, nations are adopting or developing implementations of DGIF
within their national systems or encouraged to do so. Annex A provides details of
implementation activities of the DGIF Standard.
In addition, as individual nations develop their national programmes the number of available
datasets will increase. VMST will facilitate the availability of test data sets to DGIF participating
nations.
These developments, and increased availability of data conformant to DGIF, enables the
testing and verification of the current DGIF Concepts of Operations (CONOP) (as described
in the DGIF Handbook) during 2019 and drives future DGIF development.
It is the responsibility of individual nations to ensure their compliance to the DGIF standard.
The VMST does not currently have any tools for testing/validating a dataset or product for
DGIF compliance although this is an aspiration. The VMST continually invites and encourages
developers to liaise with the VMST on aspects of implementation or interoperability as this
informs the enhancement of the standard.
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5. Standards Assessment
Below is a list of the civilian and military standards used within the Vector Panel’s field of
work.

5.1. Civil
ISO and OGC are providing multiple standards and specification required and used in the
military domain.
For vector data these standards are explicitly needed (for undated references, the latest
edition or version of the referenced document (including any amendments) applies):

5.1.1. ISO
Identifier
ISO 19103

Name
Geographic information Conceptual schema
language

ISO 19107

Geographic information Spatial schema

ISO 19108

Geographic information Temporal schema
Geographic information Rules for application
schema
Geographic information Methodology for feature
cataloguing
Geographic information –
Metadata - Part 1:
Fundamentals
Geographic information Data product specification

ISO 19109

ISO 19110

ISO 19115-1

ISO 19131

ISO 19135-1

ISO 19136

ISO/IEC 195051

ISO/IEC 195052

Description
This standard provides the basic
framework/meta model for the DGIM. UML
constructs and especially basic data types are
defined.
This standard provides the foundations for the
geometry representation of DGIM and its
products.
Defines concepts for describing temporal
characteristics of geographic information
This standard provides basic information for the
development and derivation of application
schemas for DGIM and products.
This standard provides basic information on the
documentation of the DGIM and its profiles and
products in a Feature Catalogue.
defines the schema required for describing
geographic information and services by means
of metadata.
This standard provides the fundamental
information for the development of a DGIWG
profile as basic specification for DGIF data
product specifications.
This standard provides the basic information on
the management of the DGIF within the DCE.

Geographic information Procedures for item
registration
Geographic information GML

This standard provides the basic information on
the encoding of DGIF profiles and products in
GML
Provides the foundation for DGIF and the DCE
by meta models and specifications about the
development, maintenance and further usage of
an UML model.

Information technology Object Management Group
Unified Modelling
Language (OMG UML) Part 1: Infrastructure
Information technology Object Management Group
Unified Modelling

Provides the foundation for DGIF and the DCE
by meta models and specifications about the
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Language (OMG UML) Part 2: Superstructure
Information technology Object Management Group
Object Constraint
Language (OCL)
Geographic information -Metadata -- XML schema
implementation

development, maintenance and further usage of
an UML model.
This standard provides the basic syntax to
encode business rules and restriction in the
DGIF, embedded in the UML model of the DCE.

Name
Universal Hydrographic
Data Model

Description
a framework document that is intended for the
development of digital products and services for
hydrographic, maritime and GIS communities.

Identifier
12-128r15

Name
Geopackage Encoding
Standard - with
Corrigendum version 1.2.1

05-078r4

OpenGIS Styled Layer
Descriptor Profile of the
Web Map Service
Implementation
Specification 1.1.0
OpenGIS Symbology
Encoding Implementation
Specification 1.1.0

Description
GeoPackage is an open, standards-based,
platform-independent, portable, self-describing,
compact format for transferring geospatial
information.
Both standards provide the basic technology to
encode symbols and rules for the portrayal of
vector data and are therefore important for any
DGIF map product.

ISO/IEC 19507

ISO 19139

Defines Geographic MetaData XML (gmd)
encoding, an XML Schema implementation
derived from ISO 19115.

5.1.2. IHO
Identifier
S-100

5.1.3. OGC

05-077r4

11-052r4

Both standards provide the basic technology to
encode symbols and rules for the portrayal of
vector data and are therefore important for any
DGIF map product.
The OGC GeoSPARQL standard supports
representing and querying geospatial data on
the Semantic Web

GeoSPARQL - A
Geographic Query
Language for RDF Data

5.2. Defence
Identifier
STANAG 2586

Name
NATO Geospatial
Metadata Profile
(NGMP)

STANAG 2592

NATO Geospatial
Information
Framework (NGIF)

Description
Geospatial metadata differs from metadata of
other communities because geospatial aspects
need to be treated and documented in a
specific way.
Deals with the requirement as stated in NATO
Geospatial Policy, MC 0296 to 'fight off the
same map' and the key geospatial deficiencies
identified in the NATO Geospatial Deficiencies
Matrix (NGDM).
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AGeoP-11

NATO Geospatial
Information
Framework (NGIF)

STANAG 7170

Additional Military
Layers (AML)

DGIWG - 114

DGIWG Metadata
foundation

NGA.STND.00351_1.0_DPSTM
(2015-06-11

Data Product
Specification 1:50.000
and 1:100.000 scale
Topographic Map
Defence Geospatial
Information
Framework (DGIF) Overview 2.0.0
Defence Geospatial
Information Model
(DGIM)

DGIWG - 200

DGIWG - 205

DGIWG 205 SD1

DGIWG - 206

DGIWG - 207

Describes the content, structure, organisation
and visualization of geospatial information,
products and services that will be provided in a
NATO common geospatial information
infrastructure.
AML is defined as a unified range of digital
geospatial data products designed to satisfy the
totality of NATO non-navigational maritime
defence requirements.
This document defines the DGIWG Metadata
Foundation, a general Defence metadata profile
for datasets, series, services, tiles, documents,
products and non-geographic datasets,
Data Product Specification for 1:50.000 and
1:100.000 scale Topographic Map

brief overview about DGIF and its most
important specifications and
documents.
The Defence Geospatial Information Model
(DGIM) specifies a logical model for geospatial
data for the defence and intelligence community
that is technology neutral.
The DGIM model as UML

Defence Geospatial
Information Model
(DGIM) - Normative
content - Offline model
(UML) – Base line
2016-2
Defence Geospatial
Feature Concept
Dictionary (DGFCD)
Description and
Content 2.0.0
Defence Geospatial
Real-World Object
Index (DGRWI)

provide information on the purpose and
structure of data within
the DGFCD as part of the DGIF suite of
standards.
provide information on the purpose and
structure of data within
the DGRWI as part of the DGIF suite of
standards.
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6. Technology Considerations
This chapter addresses the technology consideration from two perspectives. The first
perspective is purely an internal one and deals with the technologies required to drive the
standardisation work in the vector data working groups. The second (external) perspective
deals with the technologies required to utilise data that is compliant to the DGIWG standards.

6.1. Modelling and Maintenance
To develop the DGIF standard, the DGIWG applies UML as the modelling language. To
undertake the modelling as a collaborative effort, Sparx Systems Enterprise Architect cloud
technology has been chosen, which allows the modelling group to work on the same model at
the same time in different locations. The environment is called the DGIF Collaborative
Environment (DCE) and is currently implemented in an Amazon Cloud under a GBR support
contract.
In the DCE, all management processes regarding DGIF maintenance are executed. This
includes all artefacts such as the DGFCD, the DGIM and the DGRWI. For this reason, a UML
metamodel for DGIF with specific stereotypes has been developed.
Additionally, the DCE enables the Object Constraint Language (OCL) is used to describe
constraints such as business rules (however these are not being utilised at present)
Any transformation that requires advanced processes is carried out with the open source tool
ShapeChange developed by Interactive Instruments. ShapeChange is a Java tool that takes
application schemas constructed according to ISO 19109 from a UML model and derives
implementation representations. These include model profiling, GML application Schemas,
Feature Catalogues and other representations 4
The maintenance of DGIF in the DCE requires a deep knowledge of the above-mentioned
standards by each maintenance team member. This cannot be easily gained by standard
commercial training. DGIWG must assure that the internal knowledge is kept and conveyed
to any new member. This is facilitated through VMST-run training sessions. These training
sessions are one week in length, must be done in-person (not virtually), and are scheduled on
an as-needed basis.
Currently VMST members are providing expertise from within its own limited pool of personnel
but member nations must be aware that their own engagement in model maintenance is
required to understand, maintain and use DGIF.

6.2. Representation and Deliverables
P1 is providing deliverables either as foundation artefacts or as DPS. Two main types of DPS
are:
1. DPS for information representation (e.g. a map product).
2. DPS for data exchange through an application schema (e.g. data set).
As a first specification to cover these deliverables, a profile of ISO 19131 (DPS) has been
defined and published.
4

https://shapechange.net/
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DPSs are supported by: a) feature catalogues encoded in HTML and/or XML; and b) portrayal
specifications defining symbols and rules that are described, preferably, in PDF or MS WORD
format but at least in a structured way in a spreadsheet.
The application schemas for data exchange can be provided in GML v3.2.1 in different
flavours of complexity that must be stated in the requirement. Currently at least GML 3.2.1
complex and GML 3.2.1 flat are available.
The chosen content and output format would be driven by the nature of the intended use
case for the deliverable. Factors determining this could be:
a) The intended user (e.g. data producing organisation, C2 system
development/maintenance, map producer, end user of digital or analogue map, etc).
b) The type of system (e.g. map producing systems, data storage and manipulation,
data analysis, etc).
c) The intended environment (e.g. field conditions with limited bandwidth, office
environment, available software, software limitations, GIS capability, etc).
The VMST will address new formats and technologies as needed when brought forward by
requirements.
The use of transformation tools to convert data to and from an environment/format to DGIF is
a key aspect in achieving interoperability. Feature Manipulation Engine (FME) from Safe
Software Inc. is an example of such software. The establishment of standard transformations
between common models is a key requirement in using DGIF. Establishing links with user
communities and developers of relevant software is also important.
A flattened model content is described in a MS EXCEL output to support model interpretation

6.3. Emerging Technologies
The VMST is constantly reviewing the processes, the tools used and the workflows to develop
and maintain artefacts and other deliverables in DGIF.
Any emerging technologies that may be beneficial to active projects, or may have influence
on the further development of vector data and products within the DGIF, will be thoroughly
reviewed:






DGIF is focused on supporting machine-readable standards and deliverables so that
processes can be automated as much as possible. In general, the aim is to provide
specifications not only as human-readable text files (i.e. .doc or .pdf) but also in XML.
Whilst symbols and symbol rules should be described in XML, derivate and business rules
are defined in Object Constraint Language (OCL). Other technologies are emerging that
are describing rules based on natural language and may be beneficial for DGIF in the
future.
DGIF is currently supporting the Geography Markup Language (GML) as its primary
format. However, it will likely be necessary to take support for mobile devices into account
and to evaluate other formats such as GeoPackage and (Geo)JSON.
The DGIM is currently not referencing external code-lists. All lists in the DGIM are coded
as enumerations at this time. Whilst this is appropriate today from a data user perspective,
it has its limitations. A new value in an enumeration potentially triggers the generation of
several new profiles and GML application schemas. A registry is required to maintain the
content and provide code-lists to the user via a service. Further, it creates a maintenance
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burden on the VMST to have to constantly monitor external references for updates to lists
that are outside of DGIWG’s responsibility (e.g. ISO country code lists).
Future hybrid products such as an Image City Map (ICM) consisting of imagery and vector
data may be standardised using a hybrid format such as GMLJP2.
Instead of data users receiving an entire new dataset every time an update is created, or
using a web service to access the data, a third option might be to receive updates via a
feed (e.g. Atom, RSS), and therefore have a local copy of the dataset that is always upto-date.

6.4. Research and Development Activities
Geospatial data today is mostly seen as simple backdrop data. If geospatial data is going to
be integrated in decision-making within a battlefield management system, or provide a
geospatial component within intelligence spaces, the VMST should monitor and be cognisant
of emerging technological developments.
The key identified emerging technology is that of Linked Data. This involves the publishing of
structured data that can be connected and linked together by machines. Instead of having all
data stored locally in one dataset, there is significant potential in linking to the source that
initially produced the data, and to those who will keep the data up-to-date. It is not currently
envisaged that DGIF would be evolved into a model to support a Linked Data construct,
however, DGIF-compliant data may need to be able to integrate/link into such a construct.
Research and an understanding of semantic technology and Linked Data standards such as
Resource Description Framework (RDF), Web Ontology Language (OWL), Friend of a Friend
ontology (FOAF) and SPARQL Protocol and RDF Query Language (SPARQL) would be
required to achieve this.
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7. Geospatial Information – Future State
7.1. Target Objective
The target for future work in the geospatial community is to continue the evolution from
product-specific data towards collecting data and information from multiple sources for
multiple purposes.
The vector interoperability future state will be realised by, and within, the continued
development of DGIF.
The Vector Panel has a vision for the way DGIF will develop to further increase and enhance
interoperability of vector data and vector data-based outputs across the community.
Based on DGIF Interoperability principles, the diagram at Figure 3 illustrates the current vision
for DGIF beyond DGIF 2.0.

Figure 3 - DGIF Vision
It should not be inferred that Figure 3 represents a “DGIF 3.0” Baseline - the timing and
content of a baseline can be influenced by several factors.
A key to achieving DGIF interoperability is the alignment of nations’ collection programmes
and other data sources to the DGIF standard.

7.2. Interoperability between National Environments
For nations to realise the benefits of DGIF it is essential that compliance or compatibility is
achieved by that nation. The VMST can offer advice and support to nations in developing this
link to DGIF. Solutions to problems can be collaboratively resolved through VMST participation
and interaction.
Other nations may have independent lessons learnt or tools developed to facilitate DGIF
compliance/compatibility and the VMST provides a community with links to various Subject
Matter Experts (SME)s.
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7.3. Alignment of goals with International Collection Programmes
By aligning international collection programmes to DGIF standards, a level of mapping
dependency between the two models is removed. In addition, as new DGIF specifications
emerge, an alignment between collection and the portfolio of specifications will be inherited
allowing the specifications to be easily adopted and uplift reduced.
Use of a consistent model standard across various programmes results in data consistency,
especially in the production of composite products. For example, combinations of land, sea
and air data into single datasets/products.
P1 needs to work closely with MGCP over the development of the TRD5 and the Urban
Programme and with IPHG to maximise alignment and interoperability of their data with DGIF.
Backwards compatibility with MGCP TRD4 is also to be maintained.
Building strong technical relationships between the groups will ensure mutual support in
transitions/evolution as well as promote technical burden sharing and resource deconfliction.
Given potential limited technical resources and the shift towards MGCP TRD5, MGCP Urban
and IPHG, it is imperative that there is a coordinated approach. P1 needs to understand client
requirements and use cases in order to fulfil that goal. Conversely, the MGCP and IPHG
communities also need to understand DGIF concepts, principles, processes and development
strategy (e.g. model efficiencies and improvements) in order to reduce semantic ambiguity
and to support objective data exchange.

7.4. Interoperability with other Geospatial Data Communities
To maximise the interoperability achieved by DGIF, the Vector Panel seeks to align external
domain models.
The Aeronautical, Maritime and Human Geography Communities have an identified need to
develop interoperability.
The VMST has established sub-groups to evaluate and develop the interoperability with these
areas:






The Maritime Sub-Group is working in close liaison with GMWG to perform gap analysis
and produce mapping tables between S-101 Maritime Standards and the Defence
Maritime Model (DMGEM) and DGIF. This work will identify requirements and change
proposals for DGIF and recommendations for maritime related outputs.
The Human Geography Sub-Group is working to identify HG gaps in the current model to
support the exchange of HG data and potential HG products covering basic ethnicity,
religion, language and population maps. This work will identify requirements and change
proposals for DGIF. The work of this group should be significant to the IPHG community.
The Aeronautical Sub-Group, in close liaison with the NATO GAWG, is performing a gap
analysis to support air chart products. This work has started with the development needed
to support the 1:250,000 DJOG(A) DPS (DGIWG Project P1.03) and new NATO
requirements for the development of other military aeronautical DPS are expected to follow
in the near future (e.g. the Tactical Pilotage Chart (TPC) 1:500,000). This work will identify
any requirements and change proposals for DGIF in relationship to aeronautical geospatial
products.
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7.5. Interoperability with Other Programmes, Domains,
Communities, and Open Sources
The VMST also aspires to align DGIF to schemas/models from programmes and open sources
that capture or use geospatial vector data, where there are interoperability benefits in doing
so. These may be driven by an approach from the broader geospatial community or identified
by the VMST itself. When a requirement is established, the VMST will carry out all appropriate
actions to meet interoperability. Annex B-1 lists candidate programmes/sources that have
been scoped for alignment.
The VMST aspires to have links with other communities and domains that utilise or generate
geospatial data within their systems and ensure that interoperability is provided. However,
there is currently no activity in these areas. Annex B-2 lists candidate communities/domains
that have been scoped for potential liaison.

7.6. Geospatial Content
The VMST intends to develop and extend the content of DGIF and the specification portfolio
based upon that additional content.

7.6.1. Model Content Expansion
The VMST will identify new geospatial content to expand the model as appropriate. All new
content should be within the geospatial scope of DGIF and proposed through the DGIF
Change Proposal process. Proposed content additions/changes may come externally from
DGIWG member national requirements or from a specific client programme/community or may
be identified internally by VMST activities.
Annex B-3 provides a list of potential areas in which the DGIF has been scoped for potential
extension.

7.6.2. Product Specification and Output Portfolio Development
DGIWG aspires to grow its portfolio with specifications for data sets, hardcopy maps, digital
maps and web service display. While P1 generally leads on DPS development, either within
the VMST or a dedicated project team, the production of a specification requires input and
resource from other DGIWG panels and the client.
The DGIF provides an opportunity for collaborative work on product specification development
within DGIWG and to innovate new products for a changing environment. DGIWG does
however rely on requirements and resources to advance these activities.
To develop the portfolio further, nations and communities may resource a specification
themselves. This allows other nations to share the development and the burden. DGIWG
would request close liaison with these projects so that appropriate technical support and
oversight can be maintained. A requirement for support should be sent to formalise the work
in order to deconflict any activities internationally and to seek DGIWG review/endorsement of
the completed specification.
Annex B-4 provides details of the current portfolio, current developments and future candidate
product specifications that have been scoped.
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7.7. Standardisation Initiatives
7.7.1. DGIF Model Enhancement
The DGIF will continue to be developed to support a data-centric rather than product-centric
approach. The goal is to ensure geospatial data can be efficiently exchanged and interpreted
without any ambiguity.
The VMST has developed, and will maintain, a specific modelling strategy to ensure a
consistent and progressive approach.
In general, the VMST seeks to introduce more generalised concepts with a focus on objective,
fact-based attribution rather than subjective, opinion-based attribution. The end user/provider
can then apply its own use-case/territorial subjectivity on the data; exchanged data should not
assume a use-case or meaning. For example, the distinction between bogs, swamps and
marshes and all their types is hard to distinguish, is subjective and is also open to national
perspectives. A general ‘wetland’ concept would carry appropriate attribution from which to
extract all bog, swamp and marsh types and could be derived based upon a specific user’s
perspective.
The VMST also accepts that the needs of product producers still need to be supported.
When a subject area is identified for refinement and dependent on its perceived complexity, a
VMST individual or initiated sub-team will research the issue and provide recommendations.
The VMST will only action the sub-team’s recommendations after a full DGIF maintenance
team review and in accordance with the change management process.
Annex B-5 shows a list of candidate areas that have been scoped for model enhancement.

7.7.2. DGIF User Interaction Enhancement and Innovation
The VMST will research, propose, and action enhancements to the model to improve the
usability or user Interaction with DGIF.
Based on requirements, whether or internally or externally driven, the VMST will research,
create and publish new artefacts that improve the usability, accessibility, functionality and
versatility of the DGIF standard and make processes more efficient for all clients and users.
In achieving this, and as appropriate, the VMST will seek to be innovative with solutions.
Annex B-6 provides a list of candidate outputs/concepts that have been scoped.

7.7.3. DGIF Collaborative Environment Development
The VMST continues to develop and improve its ways of working and its tools.
VMST members intend to develop internal tools and scripts to ensure the efficiency and
accuracy of DGIF maintenance, checking and development.

7.7.4. Industry Engagement
It is important to engage with industry partners and software developers at the earliest possible
opportunity to enable them to understand the overall DGIF concept and to address software
needs to exploit the standard. This provides both testing of the standards, for example in OGC
and CWIX testbeds, and increases the availability of software tools to exploit the standard
when it is delivered. Whilst the VMST is developing the standard, it is not in their scope to
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develop the tools required to implement the standard in national, community, or coalition
domains.
Annex B-7 provides a list of scoped candidate partners with which to engage.

7.7.5. Emerging Technologies/Ways of Working
DGIF will need to evolve in order to be able to support the needs of new ways of working and
new technologies. The required change could manifest in two ways: changes in the way
geospatial data is modelled in DGIM, and/or changes required to enable DGIF content to be
exposed to, or linked with, other data types and sources outside its scope. Careful
consideration of the nature of change is needed to ensure that these are within the DGIF
geospatial scope.
Potential changes will be driven by what is determined as the future for geospatial vector data.
This requirement is not driven by the standards community alone but would be a collective
strategy developed between defence vector data collectors, data users, product producers,
geospatial analysts and implementers. With the projected development of MGCP TRD5, IPHG
TD and a DGIF 3.0 there is opportunity in defining that requirement.
As geospatial vector data moves further away from data used solely to produce traditional
maps and charts (be they analogue or digital) towards data for analysis (such as route
analysis), there is likely to be an increased need for a model to support more sophisticated
relationships between features and requirements for more complex schema outputs from the
resulting model. This may require a paradigm shift in thinking across tradecrafts to support
this, and a shift from ‘legacy’ and /or stovepipe implementations. P1 are mindful that current
ways of working need to be supported until this collective move forward occurs. DGIWG relies
on development requirements in order to initiate research into the appropriate changes to
standards.
A key emerging technology is that of Linked Data, and how this impacts DGIF will be
evaluated. While it is not currently envisaged that DGIF would, in itself, be evolved into a
model to support Linked Data (but TBD), it is recognised that as a standard for Geospatial
Data, ‘structured objects’ captured within DGIF-compliant data will need to be able to
integrate/link with objects from other sources and domains. This is in order to support data
assertions (e.g. “an instance of a car is on an instance of a bridge”) and machine learning.
This requires an understanding of semantic technology and linked data standards such as
Resource Description Framework (RDF), Web Ontology Language (OWL), Friend of a Friend
ontology (FOAF), and SPARQL Protocol and RDF Query Language (SPARQL).
As understanding, use cases, requirements and proposals emerge regarding these
technologies/ways of working, P1 will need to assess developments. Over the course of time
and as these potential requirements become known, how the DGIF model needs to evolve to
enable implementations into such constructs will need evaluating and can influence the
programme of work. VMST would need to build the requisite skill set to enable the perceived
integration.
Future versions of the roadmap will explore the future landscape and the proposed activities
in more detail
Annex B-7 also lists candidate technologies/software that VMST has scoped and will monitor
and react to as required.
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8. Program Plan
The list below outlines the key task areas where development activities are currently focused
in order to progress the DGIF vision outlined above.
Specific details of the activities being progressed are outlined in Annex C.

8.1. Develop Programme Documentation (PD)
The P1 will collate and evaluate potential requirements and aspirations for future DGIF
Baselines in order to formulate its Programme of Work and the communication of goals and
activities.
These provide a focus for strategic planning of panel activities, identification of resources and
improvement of the client/user understanding of the programme.



Vector Panel Roadmap [PD-01]
DGIF Handbook [PD-02]

8.2. Urban Data Requirements (UD)
The VMST will evaluate and assess DGIF content for required urban content in response to
national and international urban data requirements.
This will address the need to exchange urban data in the geospatial community and support
the generation of standard artefacts for an urban collection programme, urban map and urban
exchange specification.



Urban Gap Fill [UD-01]
Establish Urban Requirements [UD-02]

8.3. Develop Product Specifications (PS)
Develop the product specification portfolio, based on current requirements.
This provides increased usability and effectiveness of the DGIF Standard and allows for
increased interoperability of vector data and products.





Defence Topographic Map (DTM50) [PS-01]
Defence City Map (DCM) - Urban Topographic Map [PS-02]
Defence Joint Operation Graphic (Air) (DJOG(A)) [PS-03]
Urban Exchange Specification [PS-04].

8.4. Develop Product Object Concept (PO)
While developing DGIF along data-centric principles, the VMST will assess the proposal to
provide a mechanism for developers/producers to exploit DGIF data in a production and
portrayal context.
The VMST will develop, socialise and evaluate the Product Object (PO) concept as a potential
solution to this within the DCE. If realised, the concept potentially allows DGIF to evolve for
future data requirements while still supporting the essential mapping needs.


Product Object Discussion Paper and Proof of Concept [PO-01]
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8.5. Develop VMST Sub-Groups Activities (SG)
In order to develop and evolve specific domain areas of the DGIF content, VMST sub-groups
have been established. Ensuring the SME resourcing and development of these groups
benefits the effective development of DGIF and the ability of cross domain/community
interoperability and also increases the ability to create future composite products.
Sub-groups will progress gap analysis activities, liaise with clients, identify training and
resource needs, make recommendations to the VMST and, depending on status, develop
change proposals for DGIF.

8.5.1. Maritime Sub-Group [SG1]
The maritime sub-group has the responsibility to ensure that relevant maritime content and
requirements are represented in DGIF, to provide links to the maritime community and to
provide or source maritime subject matter expertise.



Maritime Content Recommendations [SG1-01]
Develop Mapping Table [SG1-02]

8.5.2. Aeronautical Sub-Group [SG2]
The aeronautical sub-group has the responsibility to ensure that relevant aeronautical content
and requirements are represented in DGIF, to provide links to the aeronautical community and
to provide or source aeronautical subject matter expertise.


Aeronautical Content Recommendations [SG2-01]

8.5.3. Human Geography Sub-Group [SG3]
The human geography (HG) sub-group has the responsibility for ensuring relevant HG content
and requirements are represented in DGIF, to provide links to the HG community and to
provide or source HG subject matter expertise.


Human Geography Content Recommendations [SG3-01]

8.6. Evaluate and Propose Model Efficiencies (ME)
The VMST will action approved improvements to the DGIF in line with general modelling
strategy. The VMST will undertake required research, evaluation and advance proposals on
the evolution of concepts.



Vegetated Area Concept Rationalisation [ME-01]
Facility Concepts Rationalisation [ME-02]

8.7. Develop DGIM Content and Artefacts (DC)
To ensure interoperability with other programmes/datasets, the VMST will pursue gap
analyses followed by any required actions to fill gaps that are within the scope of DGIF. This
will ensure that DGIF is more versatile and improves interoperability for all DGIF users.





OSM to DGIF Gap Analysis [DC-01]
OSM Gap Close [DC-02]
OSM Mapping Table [DC-03]
GGDM Mapping Table [DC-04]
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8.8. DCE Maintenance and Development (DM)
The VMST will refine and develop DGIF content based on change proposals/requirements
(internal and external). Efficient management and processing of change proposals ensures
the effective development of DGIF content. The VMST will act as the DCE Maintenance Team
and the Assigned National Representatives will act as the Control Body.


Manage Change Proposal Cycles [DM-01]

8.9. Develop Collaboration with Collection Programmes (PC)
P1 will provide outreach to collection programmes. Exchange of data using the DGIF Standard
relies on the availability of data produced by defence collection programmes. The data needs
to become interoperable with DGIF to enable mutual benefits to be achieved.

8.9.1. MGCP [PC1]
As MGCP moves towards updating its Technical Reference Documentation (TRD), the VMST
will work to establish technical synergy opportunities. The benefit for MGCP utilising DGIF
standards is that their source data becomes interoperable with the whole DGIF programme
and the technical collaboration burden is shared.





Establish working Information and Dialogue Exchange with MGCP TP [PC1-01]
Provide DGIF/MGCP Understanding [PC1-02]
Agree DGIF/MGCP Common Way Forward [PC1-03]
Requirement support to MGCP [PC1-04]

8.9.2. MGCP Urban Programme [PC2]
MGCP is initiating an urban collection programme with the establishment of technical
documentation. The VMST will work to establish technical synergy opportunities with this
group. The benefit for MGCP urban is that their source data becomes interoperable with the
whole DGIF programme and technical collaboration burden is shared.



Provide VMST support to MGCP Urban Programme [PC2-01]
Requirement support to MGCP Urban [PC2-02]

8.9.3. IPHG [PC3]
As the IPHG moves towards establishing schemas and technical documentation, the VMST
will work to identify technical synergy opportunities. The benefit of IPHG utilising DGIF
standards is that their source data becomes interoperable with the whole DGIF programme
and technical collaboration burden is shared.



Provide VMST Resource to IPHG Schema Development Programme [PC3-01]
Requirement Support to IPHG [PC3-02]

8.10. Develop DGIF User Artefacts (UA)
To ensure that users/clients/implementers can utilise the DGIF Standard, the VMST must
develop new outputs and/or supporting documentation to improve usability and introduce
efficiencies.



Excel Artefact of DCE Content [UA-01]
Excel Artefact of a Flat DCE Feature Catalogue [UA-02]
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8.11. Industry Engagement (IE)
To ensure the implementation and usage of the DGIF Standard across the defence geospatial
community, industry partners and software vendors need to be involved and have exposure
to the DGIF Standard at the earliest opportunity.


Identify Industry Partners [IE-01]

8.12. Team Development (TD)
P1 coordination will ensure that the members of the VMST and its sub-groups are suitably
trained to carry out their required activities.


Develop DCE Training Programme [TD-01]

8.13. Future Strategy Development (FS)
P1 will evaluate requirements and the presentation of information regarding the future
direction of Geospatial vector data in terms of new technology, new ways of working and
user requirements.


Develop initial understanding and way forward for changes needed to DGIF to allow its
content to be exposed in a linked data environment for version 2 of the Roadmap [FS-01]
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9. Dependencies
9.1. Programme Coordination
This overseeing group includes the P1 Lead, key VMST post holders, and product
specification project leads.
This group:
 Maintains the P1 Roadmap
 Coordinates/manages/resources VMST and DGIWG product specification teams’
activities
 Liaises/coordinates with DGIWG TP Management Team and DGIWG Requirement Group.
 Manages outreach activities
Lack of resources to fill key posts impacts the whole strategy, project management and
execution of the DGIF programme’s aims and objectives.
Annex D-1 provides an overview of P1 organisation and the aims and objectives of its two
main component parts; the VMST and the Product Specification Development Teams.

9.2. Requirements Definition
The P1 must have clear, well defined requirements and use-cases.
P1 cannot develop a programme of work or address interoperability issues without a formally
submitted, evaluated and agreed upon requirement.
Requirements may be for the delivery of specific outputs but equally may be a ‘developmental’
requirement, e.g. to evaluate the model in relation to an emerging technology.
It is essential that requirements are supported with appropriate resource. P1 has access to a
limited, volunteer pool of resources who may, or may not, have expertise in the area of the
developmental requirement. Development of new requirements, while maintaining existing
requirements and commitments, requires additional inputs and resources with applicable skill
sets and knowledge.
Annex D-2 provides an overview of the importance of requirements, the process and their
distinction from DGIF change proposals.
Annex E provides a list of requirements currently assigned to the P1.

9.3. DGIF Change Management Process
Changes to the DGIF are carried out in accordance to the processes found in the Change
Management for the Defence Geospatial Information Framework (CM-DGIF) document.
The process requires trained individuals to execute and manage it.
Without adequate resources, engagement, and multinational representations, the standard
will be less representative of a multinational consensus and international requirements.
Change proposals are based on a considerable amount of research, technical analysis,
discussion and negotiation. Without participation, influence on the direction of development is
reduced. Low participation also effects the ability to respond to requirements or develop the
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standard. Without resources, concepts may be less developed. Participation is also key to
VMST and DGIF business continuity.
While active involvement in the VMST is encouraged, participation in the voting discussions
and decision making is required at least.
Annex D-3 provides a simple overview of key points of the process to ensure understanding
of the resource undertaking.

9.4. Artefact Generation Product Specification Development
In order for the VMST to generate required artefacts, trained VMST members plus direct
support from requesting clients is required.
Development of product specifications is dependent on resources across DGIWG Panels
plus support from the submitter of the requirement.
Resource to VMST and Product Specification Generation Teams is essential to support this
work, especially if the portfolio of DGIF Artefacts and specifications is to grow.
Resource may only be applicable for the duration of one requirement and does not imply a
‘permanent’ P1 participation.
Annex D-4 provides a description of the capability and process to ensure understanding of
resource undertaking.
Annex D-5 provides a description of the process and flow lines to ensure an understanding
of the resource undertaking.

9.5. Vector Data Strategy
In order for P1 to evolve the DGIF Standard to meet the needs of both the current and future
geospatial community, it is important that there is a broader multinational consensus on the
future requirement and use of Vector Data.
This requires a strategy that encompasses the needs and requirements of geospatial data
collectors, product producers, data users, implementers and standard developers. This needs
to consider both current and future technology, and ways of working from both inside and
outside the defence community.
Without coherent direction, there is a danger that different parties may pursue ‘stove pipe’
solutions that lack interoperability, duplicate effort and resource, and fail to provide innovation.
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Annex A
(informative)
Implementations of DGIF
The following lists implementations, planned implementations, and development activities and
their status. These are based on the DGIF Standard and are external to DGIWG. They
represent national activities as reported to the VMST. The list is not an authoritative one
representing the whole community and is subject to change.
List as of March 2019
Nation/
Community
CAN

CZE

DNK

ESP

EST

Activity


Creating a national enterprise vector data management system based
around the DGIF Standard
 Developing transformers of data from other schemas to DGIF.
 Future development on the national geospatial database will account
for the DGIM solution and structure for national production
 National geospatial database currently mapped to NGIM 1.0
 Intent to develop a transformer from national database to DGIM 2.0 to
enable sharing national database with partners
Next generation of national TM50 will be based on DTM50 DPS style.
 Have established a Danish national model extension to DGIM (DKIM
Danish extension information model)
 Have established a local profile of the DGIF model for delivering
national data to the Danish Defence.
 Generation of schemas from the DGIM profile and DKIM
 Based on the above have defined profiles and created an ESRI
FileGeodatabase schema for data delivery to the Danish Defence
 Mapping (FME SchemaMapper) national data from current national
schema to the DGIF-profile-schema
 Creating Feature catalogue for the DGIF-profile including national
images.
 Have incorporated MGCP and DGIF Concepts into National
Environment to facilitate DGIF compatibility
 Is creating transformers of data based in DGIF schemas (present and
future) to produce compliance DGIF data whenever it is needed.
 Plan to implement DGIF within a 2-3-year timeline. This is dependent
on which technical solutions will be available to create DGIF-compliant
databases and to transfer data in/out of it
 Plan to ensure national databases will be as compliant to DGIF as
possible.
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Has policy goal to be able to exchange DGIF Data by Oct 2019
Transformers between national/ other community data to DGIF
currently being investigated
 DGIF Geodatabase is being developed/trialled as a common data
schema for deployable vector data.
 Plans to implement DGIF in 2022 (conception phase in 2020)
 Plans to define DGIF profiles in 2019 (level 0, 1, 2, Urban) to replace
current VMAP0, VMAP1, VMAP2 / MGCP and urban products
 Will produce in these DGIF profiles and map current data to these DGIF
profiles in the aim to disseminate data in these DGIF profiles
 Aims to stabilize a shared BL DGIF2.0 to ensure interoperability.
 Outlined its intention to build Geodatabase based on DGIF.
 Outlined its intention to build Geodatabase based on DGIF.
 Investigating mapping of MGV (Swedish military geographical
collection) to DGIM to support data exchange.
DGIF 2.0 forms an integral part of STANAG 2592 (2018)
 9 Nations Ratified Implementation
 3 Nations Ratifying Implementation with Reservations
 4 Nations Ratifying Future Implementation.
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Annex B
(informative)
Scoping of DGIF Vision

This annex details the DGIF Vision scope. This contains various stakeholders, aspirations,
potential activities, strategy drivers and long-term goals that are considered by P1 when
defining a Programme of Work.

Annex B-1:

Achieving Interoperability with Other Geospatial Vector Models and
Schemas

Annex B-2:

Achieving Interoperability with Other Domains

Annex B-3:

Expanding Model Content

Annex B-4:

Expanding Product Specifications Portfolio

Annex B-5:

Enhancing and Rationalising Model Content

Annex B-6:

Developing New User Interfaces and Artefacts

Annex B-7:

Responding to Technologies and Software and Engaging with Industry
Partners
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Annex B-1
(informative)
Achieving Interoperability with Other Vector Geospatial Models and
Schemas
This provides a list of other key geospatial vector Model Schemas that the P1 aspire to
address interoperability with and fall under the scope of Vector Data. This does not imply
current activity.
List as of Feb 2019
Programme, Model or
Schema
Multinational Geospatial CoProduction Program (MGCP)
TRD4

Detail

Status



Technical Reference Document (TRD)
4 is the current set of implementation
documents/standards used by the
MGCP Programme
This includes a schema and Feature
Catalogue that was based upon a
version of the now retired, DGIWG
Feature Data Dictionary (DFDD).

Active



Aeronautical Information
Exchange Model (AIXM)



The objective of the Aeronautical
Information Exchange Model (AIXM) is
to enable the provision in digital format
of the aeronautical information that is
in the scope of Aeronautical
Information Services (AIS).

On Hold

S-101 Maritime Standards
and the Defence Maritime
Geospatial Exchange Model
(DMGEM)



The S-101 Maritime Standards and
the Defence Maritime Geospatial
Exchange Model (DMGEM) represent
the field of Maritime data and
concepts.

Active

Open street Map (OSM):



Open Street Map (OSM) is an open
source collaborative project to create a
free editable map of the world. Rather
than the map itself, the data generated
by the project is considered its primary
output. OSM is considered a
prominent example of volunteered
geographic information.

Active

Ground-Warfighter
Geospatial Data Model
(GGDM)



GGDM is a Data Model developed by
the US Army Geospatial Centre (AGC)
and is used as a standard Geospatial
Data Model for deployed units in the

Active
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Programme, Model or
Schema

Detail



USA, GBR, CAN, AUS and NZL
Armies.
DGIF 2.0 is known to have no gaps
with GGDM 3.0



A Gap Analysis has previously been
conducted by VMST/EUSC to identify
gaps.

Active

Obstruction 

DVOF is a dataset concerning
information about VO’s and is a key
source for Air charts and Aeronautical
navigation safety data.

Active

European Union Satellite
Centre (EUSC) Model
Digital Vertical
File (DVOF)

Status
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Annex B-2
(informative)
Achieving Interoperability with Other Domains
This provides a list of known Communities of interest that either provide or utilise Geospatial
Data which P1 aspires to have synergy with. Where Geospatial Information is modelled in
this community, DGIF should be the standard used.
List as Feb 2019
Programme/Community

Detail

Multinational Interoperability
Programmes (MIP)





Status

MIP is a military standardisation Not Active
body comprising 24 Member
nations, the European Defence
Agency and NATO.
The MIP Information Model (MIM)
provides a data model for Command
and Control (C2) Domain.

Intelligence Community (General)



Although Intelligence info is out of
scope for DGIWG, foundation data
from DGIF will need to integrate
into data from the intelligence
community.

Monitoring

INSPIRE



INSPIRE infrastructure has been
developed to efficiently share
Spatial Data across European
governments, businesses and
individuals to support decision
making.

Not Active
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Annex B-3
(informative)
Expanding Model Content
This is a list of content Subject areas where the VMST aspire to develop/enhance concepts to
support data integration.
List as of Feb 2019
Subject
Maritime Concepts
Aeronautical
Concepts
Human Geography
Concepts
Meteorological/
Oceanographic
Concepts
Geology Concepts
Traffic and Routing
Information
Concepts
Point Clouds

Detail
 Further enhance Maritime concepts represented within
the DGIF model.
 Further enhance Aeronautical concepts represented
within the DGIF model.
 VMST aspire to extend the HG content in DGIF
regarding basic geospatial Ethnicity, Religion,
Language and Population information.
 Increase interoperability with these subjects.

Status
Active Work



Increase interoperability with this subject.

Aspiration



Increase interoperability and capability within this Aspiration
subject.



Investigate the potential and value (or lack thereof) of Aspiration
modelling point cloud data in DGIF for interoperable
exchange. This could be the individual points, or the
categorized data from groupings of points.
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Annex B-4
(informative)
Expanding Product Specifications Portfolio

This provides a list of Product Specifications either delivered, in work or planned in the DGIF
Specification Portfolio.
List as of Feb 2019
Specification
Defence Topographic
Exchange (DTOX)
Schema and
Specification

Status

Defence Topographic
Map for 1:50 000 scale
(DTM50)

In Work

Defence City Map (DCM)

In Work

1: 250 000 Defence Joint
Operation Graphic Air
Chart

In Work

Urban Exchange Model
and Specification

Planned

Delivered
(DGIF 2.0)

Detail
 Supports the exchange of topographic data.
 DGIWG Project P1.04
 It included a GML Exchange schema, a
Metadata Schema and an HTML Feature
catalogue.
 Covers the same semantic content as
MGCP TRD4
 DGIWG Project P1.02
 Planned Release 2019





DGIWG Project P1.03
Due End 2020
DGIWG Project P1.03
Commenced 2018



Preliminary VMST Preparation work but no
formal resource/project assigned.
Preliminary work supported Urban Map work
(DGIWG Project P1.03).
Of interest to MGCP Urban community and
requirements should be aligned.
VMST is liaising with MGCP Urban
representatives in order to initiate synergies.




Digital Vector Map
Portrayal Specification

Candidate



Provides Web Symbology for five levels of
DGIF Vector Data.
Mainly developed by Portrayal under P4.01
Symbology for Web Service.
VMST provide relevant input into project to
ensure DGIF alignment of Portrayal
Rules/Product Objects.




Image City Map

Candidate



Overprint Vector Layer for Imagery.
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Specification

Status

Detail

Human Geography
Exchange Specification

Candidate



For the exchange of standardised HG Data.

Topographic Mapping
Thematic/Operation
Overprint/Layers.

Candidate



It is perceived that layers/overprint products
could be developed.
Examples could be Military Info, Maritime
Info, HG Info, Water Resource Info, etc.
Moves scope of products from one size fit all
products to a more flexible arrangement.




Multi Domain
Products/Data in joint
environments
MGCP Technical
Refresh Document 5
Schema

Candidate



Products to support Joint Operations or
cross domain outputs.

Candidate



To the support development of TRD5, the
development of relevant Schemas, Feature
Catalogue and supporting information.

MGCP Urban TRD

Candidate



To support the development of an Urban
Data TRD within the MGCP community, the
development of relevant Schemas, Feature
Catalogue and supporting information.

IPHG PRD (Production
Reference Document)

Candidate



To support the development of PRD in the
IPHG community the development of
relevant Schemas, Feature Catalogue and
supporting information.

Human Geography
Product Specifications

Candidate
(External
Support)



To support the IPHG requirements support
to the development of Product
specifications for HG products, e.g.
Ethnicity Map, Religion Map, Language
Map, Population Map

Candidates are other Product Specifications that are un-resourced, speculative in nature or
not supported by requirements. They are included here for information, to acknowledge their
presence. They have all been discussed within the P1 as valid potential developments. Their
status could change as developments/requirements progress. Development of
further/additional specifications must be supported by and linked to National and Community
Requirements. Resource would also be required.
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Annex B-5
(informative)
Enhancing and Rationalising Model Content
The following are areas of the Model that VMST as a group aspire to develop. This does not
cover specific content requirements that is brought forward by nations or clients and evaluated
on its merits and justification.
List as of Feb 2019
Type
Concepts

Subject
Vegetated Area
Concepts

Concepts

Facility Concepts

Concepts

Transportation
Structures and
Facility Concepts
Building Features

Concepts
Concepts
Concepts

Concepts
Properties

Associations

Inland Water Way
Features
Bridges, Bridge
Span and Deck
Concepts
Aerodrome and
Aeronautical Info
Review of
Feature Function
Attribute

Review of
Associations in
DGIF

Details
 Review Vegetated Areas
Modelling.
 There is ambiguity between
various Feature Types relating
to Land cover, Land Use and
Vegetation Cover.
 The proposal is to distinguish
between physical appearance
and the land use.
 Review and Rationalise the
Modelling of Facility Features
 Review of Stations, Terminals,
Transport Stops etc. (not
restricted to Rail).
 Review and Rationalise the
Modelling of Building Features.
 Rationalisation of Inland Water
Way Features.
 Review of Bridges Verses
Bridge Span information.

Status
Evaluation



Aspiration





Review of Aerodrome and
Aeronautical Info.
While Feature Function provides
valuable data on feature usage
its use to define certain specific
building types e.g. Hospital or
School is difficult to encode.
To discuss, rationalise and
develop more efficient
representation of data, the
Associations used in the Model
are to be reviewed.
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Type

Subject

Artefacts

Enhance Real
World Index

Metadata

Data Quality
Measures
Date Validity
Range

Metadata

Details
 Change proposals to either
retain, remove or add new
associations will be made on a
case to case basis.
 VMST aspires to Develop the
DGRWI Content to Increase its
usability to users.
 Adding additional and
rationalising current RWOs via
Change Requests.
 Development of Data Quality
Measures.
 Development to be able to track
history and changes in state.
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Annex B-6
(informative)
Developing New User Interfaces and Artefacts
The following are proposals for developing Usage/Versatility of the DGIF standard. Adoption
or development depends on resource, priority and requirement.
Proposal
Product Objects

Status
Research

Published Excel
Spreadsheet of
DCE Content.

Adopted

Published Excel
Spreadsheet
showing a
‘flattened’ output
of DCE Content.

Adopted

Real World
Index Output

Candidate

Details
 Product Objects (POs) is a concept proposed to
provide a mechanism and support to the efficient
generation and management of both digital and
hardcopy geospatial products. A Product Object is a
“thing” that you want to show/symbolize/portray on a
product and can be reused across the product
portfolio. PO information would be captured and
maintained within DCE. It would ensure that the
needs of Product Producers are supported even as
the DGIM evolves in a data-centric way.
 POs will provide efficiencies and versatility in DGIFcompliant Product Specification Development.
 A discussion paper and test of concept is being
developed. Products Objects will only be formally
progressed and enacted as part of DGIF when the
concept has been proved.
 Even though an Enterprise Architect UML file version
of DCE is available as part of the DGIF Baseline, it is
acknowledged that users are not familiar with UML
content and format.
 A formatted Spreadsheet Artefact based on DCE
output to provide user community with an alternative
way of reviewing the content.
 Current implementations of DGIF are based on fully
flattered schemas from DGIF.
 To support customer/client engagement and to
present DGIF content in a form that is familiar to
current GIS implementations, an output that provides
the DGIF Model information in a ‘flattened’
spreadsheet view is required.
 This will also support the development of DGIF
Profiles for Product Specifications.
 In order for nations and clients to identify and
understand required content, it is necessary to make
the DGRWI content more accessible to Users.
 A suitable output, format or mechanism to deliver
this is required.
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Proposal
Develop DCE
Image Library

Status
On Hold

Integrate NATO
GIRD results
into DCE

Candidate

Details
 The image library would provide visual identification of
Concepts
 Feature Catalogues could be automated to output
with the images in bedded.
 The library content is already partially created but not
integrated into DCE.
 Currently CZE processed 500 real world object types,
2000 images.
 NATO Geospatial Information Requirement
Document (GIRD) is a process used in NATO to
capture Requirements.
 GIRD results are passed to DGIWG to provide input
into Product Development.
 GIRD results could be modelled in DCE and
integrated into the Model to provide direct reference
from concept to requirement.
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Annex B-7
(informative)
Responding to Technologies, Software and Engaging with Industry
Partners
The VMST anticipate the following list of key identified technologies, software and industry
partners which the VMST needs to monitor/engage with due to potential impacts on the
development or implementation of DGIF. This list can be used to determine outreach activities.
List as of Feb 2019
Type
Name
Software
GeoPackage

Technology

Linked Data /
Object Based
Production

Software

ShapeChange

Software

Enterprise
Architect (EA)

Software

Feature
Manipulation
Engine (FME)

Details
 A GeoPackage (GPKG) is an open, nonproprietary, platform-independent and
standards-based
data
format
for
geographic
information
systems
implemented as a SQLite database
container.
 Although there is no current intention or
scope to develop DGIF for Linked Data it
is acknowledged that as the Standard for
Geospatial Data, DGIF Data will need to
be compatible or interact with a potential
linked data environment.
 An example is RDF.
 At present VMST will monitor the
requirement and develop response/way
forward as required.
 ShapeChange by Interactive Instruments
is used by VMST to Generate Outputs.
 VMST will Monitor and identify any
deficiencies in Software preventing
usage of DCE.
 Liaise with contractors/developers over
resolution.
 EA by Sparx Systems is the primary tool
used for modelling UML within the DCE.
 VMST will monitor new versions, tools
and functionality to ensure that DGIF can
be maintained and developed.
 FME from Safe Software is a tool for
transforming data between models and
Schemas.
 It is a commonly used software by
Geospatial suppliers and agencies.
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Type

Name

Software

HALE

Details
Status
 VMST should look at how DGIF can
utilise FME Software and engage with its
developers with respect to the DGIF
Standard.
 HALE is a tool for defining and evaluating Monitor
conceptual schema mappings. The goal
of HALE is to allow domain experts to
ensure logically and semantically
consistent mappings and consequently
transformed geodata.
 Developed by the INSPIRE community.
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Annex C
(informative)
Summary of Activities

This table represents P1 activities as per Jan 2019.
Standardisation activity

Description

Status

Produce an updated P1 Roadmap

Open

Identifier

Name

Date

PD-01

P1 Roadmap

01 Mar
2019

Modify

01 May
2019

Develop

PD-02

5

Action5

DGIF Handbook

(P1 Coord)
Produce a DGIF Handbook that
documentations; Drivers for change, Concept
of Operation, Modelling Strategy and Ways of
Working to describe and explains DGIF in
detail to the user community

Open
(P1 Coord)

UD-01

Urban Gap Fill in DGIM

01 July
2019

Modify

Update the DGIF Model with Identified and
agreed Urban Gaps from MUVD, NATO and
National Reqs. This entails Gap analysis
activity, Community engagement and Change
Proposal Development.

Open (VMST)

UD-02

Establish Urban Requirements

01 July
2019

Assess

Negotiate and establish a formal Urban Data
Requirement with the MGCP Urban Collection
Programme. This entails liaison with the
stakeholders to create a collaborative,

Open (P1
Coord)

Action is 1) assess, 2) develop, 3) modify, 4) test and evaluate, 5) combat ready, 6) fade, 7) cancel (retire)
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Action5

Standardisation activity
Identifier

Name

Description

Status

Date
mutually beneficial way forward for Urban
Vector data.

PS-01

Defence Topographic Map for 1:50,
000 scale (DTM50)

01 June
2019

Develop

Publish a Data Product Specification for a
hardcopy 50K Map based on DGIF
Standards. Coordinate inputs from Vector,
Metadata and Portrayal Technical Panels

Open (P1.02)

PS-02

Defence City Map (DCM) - Urban
Topographic Map

31 Dec
2020

Develop

Publish a Data Product Specification for a
hardcopy Urban Map 5K/10K based on DGIF
Standards. Coordinate inputs from Vector,
Metadata and Portrayal Technical Panels and
Client

Open (P1.02)

PS-03

1:250 000 Air Chart

01 May
2020

Develop

Publish a Data Product Specification for a
hardcopy 250K Air Chart based on DGIF
Standards. Coordinate inputs from Vector,
Metadata and Portrayal Technical Panels and
Client

Open (P1.05)

PS-04

Urban Exchange Specification

01 Oct
2019

Assess

Publish a Data Product Specification for the
exchange of Urban Data based on DGIF
Standards. Coordinate inputs from Vector,
Metadata Technical Panels and Client

Review (VMST)

PO-01

Product Object Discussion Paper and
Proof of Concept

01 Jun
2019

Assess

Publish a discussion Paper on Product
Objects including result of concept testing

Open (VMST)

SG1-01

Maritime Content Recommendations

01 Oct
2019

Develop

Publish Recommendations for Change
Requests to VMST to close gaps between
Maritime Model(s) and DGIF

Open (VMSTMaritime)

SG1-02

Develop Mapping Table

01 Apr
2020

Develop

Publish Mapping Table from Maritime
Standards to DGIF

Open (VMSTMaritime)
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Standardisation activity

Action5

Description

Status

Identifier

Name

Date

SG2-01

Aeronautical Content
Recommendations

01 Oct
2019

Develop

Publish Recommendations for Change
Requests to VMST to close gaps between
Aeronautical Model(s) and DGIF

Open (VMSTAero)

SG3-01

Human Geography Content
Recommendations

01 Oct
2019

Develop

Publish Recommendations for Change
Requests to VMST to close gaps between
Geospatial aspects of Human Geography
Model(s) and DGIF

Planned (VMSTHG)

ME-01

Vegetated Area Concept
Rationalisation

01 Oct
2019

Develop

Publish Proposals for the rationalisation of
Vegetated Areas in DGIF

On Hold (VMST)

ME-02

Facility Concepts Rationalisation

01 Oct
2019

Develop

Publish Proposals for the Update of Facilities
in DGIF

Open (VMST)

DC-01

OSM to DGIF Gap Analysis

01 Feb
2019

Develop

Publish an OSM to DGIF Gap analysis in
order to Develop Open Street Map
Interoperability

Open (VMST)

DC-02

OSM Gap Close

01 Oct
2019

Develop

Develop Change Proposals to close gaps
between OSM and DGIF to support Open
Street Map Interoperability

Planned (VMST)

DC-03

OSM Mapping Table

01 Apr
2020

Develop

Publish a Mapping Table between OSM to
DGIF to provide Open Street Map
Interoperability artefact

Planned (VMST)

DC-04

GGDM Mapping Table

01 Oct
2020

Develop

Publish GGDM DGIF Mapping Table to
support DGIF-GGDM Interoperability

Planned (VMST)

DM-01

Manage Change Proposal Cycles

Jan, Mar,
Sept
Annually

Modify

Execute and Manage three standard Change
Request Cycles in a calendar year

Open (VMST)
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Standardisation activity

Action5

Description

Status

Identifier

Name

Date

PC1-01

Establish Information Exchange with
MGCP TP

Apr 2019

Develop

Establish a programme of and facilitate
regular mutual attendance between MGCP TP
and VMST Meetings and exchange of
Documentation

Open (VP
Coord)

PC1-02

Develop DGIF/MGCP Relationship

Apr 2019

Develop

Ensure MGCP Community have
understanding of DGIF Concept and
Objectives and Ensure VMST have
understanding of MGCP objectives and future
Strategy

Open (VP
Coord)

PC1-03

Agree MGCP/DGIF Common Way
Forward

Oct 2019

Develop

Develop proposals with MGCP TP for a
common Standards way forward between
DGIWG and MGCP in regard to TRD5

Planned

PC1-04

Requirement support to MGCP

Apr 2019

Develop

Provide advice in the Drafting of appropriate
MGCP Requirements on DGIWG

Planned (VP
Coord)

PC2-01

Provide VMST support to MGCP
Urban Programme

Apr 2020

Develop

Via National Representatives, Provide VMST
advice and influence into MGCP Urban
Subgroup including Meeting attendance as
required

Open (VMST)

PC2-02

Requirement support to MGCP Urban

Apr 2019

Develop

Provide advice in the Drafting of MGCP Urban
Requirements on DGIWG

Planned (VP
Coord)

PC3-01

Provide VMST Resource to IPHG
Schema Development Programme

Dec 2019

Develop

Provide VMST advice and influence into IPHG
Technical Group (Ongoing)

On Hold (VMSTHG)

PC3-02

Requirement Support to IPHG

Apr 2019

Develop

Provide advice in the Drafting of IPHG
Requirements on DGIWG

Planned (VP
Coord)

UA-01

Excel Artefact of DCE Content

Feb 2019

Develop

Create and Publish an Excel spreadsheet that
presents a view of the DGIF content and
Concepts for those who cannot access UML

Open (VMST)
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Standardisation activity

Action5

Description

Status

Identifier

Name

Date

UA-02

Excel Artefact of a Flat DCE Feature
Catalogue

Feb 2019

Develop

To support the communication of DGIF
Contents and to support Product
Development, VMST will produce a
Spreadsheet of the DGIF Content flattered in
to a user readable artefact

Open (VMST)

IE-01

Identify Industry Partners

Apr 2019

Develop

Identify list of candidate Industry Partners for
engagement and determine and implement an
engagement Strategy

Open (VP
Coord)

TD-01

Develop DCE Training Programme

Apr 2019

Develop

Develop an DCE Training Programme
including advertising details and identifying
participation and training need and preparing
training materials.

Open (VP
Coord)
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Annex D
(informative)
Overview of Vector Panel Ways of Working
This Annex provides an overview of P1’s organisation, processes in use, capabilities and
resources.

Annex D-1:

Vector Panel Structure, Aims, Objectives and Responsibilities

Annex D-2:

Requirement Definition

Annex D-3:

DGIF Change Management Process

Annex D-4:

DGIF Artefact Generation Process

Annex D-5:

DGIF Product Specification Development Process
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Annex D-1
(informative)
Vector Panel Structure, Aims, Objectives and Responsibilities

This provides an overview of P1’s structure and the aims, objectives and responsibilities of its
components.
The diagram at figure D-1 shows the organisation of P1.

Figure D-1: Vector Panel Organisation

1. P1 Coordination
This overseeing Group includes the Panel Lead, key VMST Post Holders, Product
Specification Project Leads.
This group:
 Maintains the P1 Roadmap and other panel level documentation
 Coordinate/Manage/Resource VMST and DGIWG Product Specification Teams activities
 Liaise/coordinate with DGIWG TP Management Team and DGIWG Requirements Group
 Manage Panel outreach activities.
2. Vector Model and Schema Team (VMST)
The VMST Aims and Objectives are:
 To maintain and develop the Defence Geospatial Information Framework (DGIF) and the
DGIF Collaborative Environment (DCE) to support current and future Vector Geospatial
data exchange by developing new DGIF Change Proposals or Requirements/Concepts
based on client requirements or in line with the Vector Data Roadmap innovation.
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As DGIF Maintenance Team and Control Body for the DGIF Standard, process Change
Proposal to DGIF in line with processes and publish baselines and supporting
documentation.
Generate DGIF-Compliant Artefacts and Outputs from DCE to meet agreed Client
Requirements, other agreed DGIWG Projects, or to further enhance usability of standards.
Provide technical support to Requirements Group and Technical Management Team in
evaluating Client Requirements.
Provide liaison to Clients/nations on the DGIF standard in order to develop Client
Requirements to DGIWG or client development/use of DGIF compliant artefacts.

3. DGIWG Product Specification Project Team
Specific Product Specifications Teams are stood up, as required, to develop a formal product
specification to meet a specific requirement. There can be none or many Project Teams at
any one time.
The role of the Team is to:
 Develop DGIF Compliant and DGIWG Profile of ISO 19131 Compliant Product
Specification.
 Liaise/task/coordinate all relevant cross-DGIWG Panel input into development.
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Annex D-2
(informative)
Requirement Definition
The following provides an overview on the types of Requirements processed by the Vector
Panel.
1. Change Proposal vs. Requirement
Change Proposals differ from a Requirement. A change proposal is a detailed description of
how to change an element of the DGIF.
It is not to be confused with a requirement which is a general statement of a capability that the
DGIF should fulfil. For example, a requirement could be the need to add information about the
road surface to DGIF. A change proposal would be to add the Attribute
routeSurfaceCompostion with a specific data type to the FeatureType Road.
A requirement should be formally presented to the Requirement Group for technical triage. If
accepted, it will eventually be realised in a series of change proposals

2. Requirements Types
Although the VMST itself will develop outputs internally to support DGIF usage or prove
capability, the VMST will only produce specific external outputs in line with a formal
requirement.
Requirements can take a number of forms:
a) VMST to generate a specific detailed Artefact to meet a particular use-case (e.g. a
GML Schema to support Topographic Urban Exchange).
b) VMST to investigate and make recommendations regarding a general statement of
requirement (e.g. develop and model concepts to support Linguistic Mapping).
c) VMST advice and support to a nation or client in creating an artefact or specification
conformant to DGIF (e.g. Technical Review of a draft Specification).
In all cases, formalising a requirement with the DGIWG Requirement Group is the key to
ensuring DGIWG technical support, SME access and activity.
A requirement could also promote innovation/research. The VMST has potential to build
complex schemas from DGIF, however there is no known requirement necessitating
development in this area.
The Chair of the DGIWG Requirements Group should be contacted and the requirement
negotiated, which will include technical review and assessment by VMST.
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Annex D-3
(informative)
DGIF Change Management Process
The following provides an overview of the DGIF Change Proposal Process and Timelines.
1. Process Documentation
Changes to DGIF are carried out in accordance to the process found in Change Management
for the Defence Geospatial Information Framework (CM-DGIF).
2. DGIF Collaborative Modelling Environment (DCE)
DGIF is maintained by the VMST in Enterprise Architect (EA) UML via cloud access.
It integrates all DGIF information in one Model/Database.
It enables:
 Working in teams / Share workload / No single Point of Failure.
 Different/Flexible user interface (graphic/table).
 Integration of whole process from Requirement Gathering to Product in one environment.
Change Proposals and the process are all managed within the DCE. The DCE also contains
the archive of change proposals, management decision and the VMSTs development
‘playground’.
Differing levels of access can be given depending on an individual’s role.
The DCE is currently hosted on an Amazon Cloud maintained through a GBR contract. DGIF
development has a dependency on the maintenance of this contract.
3. Key Roles
All Changes to the model must be submitted as a DGIF Change Proposal regardless of
whether the requirement is internally or externally driven.
Changes to the model are decided upon by the DGIF Control Body (CB). The Control Body is
made up of the ANRs of all DGIWG member nations. It is officially responsible for the
management of the DCE.
ANRs are singular representatives of a DGIWG member nation and are that nation’s voting
member in the Control Body. They are responsible for adding change proposals (either
themselves or through a proxy SME), discussing, and voting on proposals. An ANR is the
national point of contact for DGIF information.
The DGIF Maintenance Team (realised as the VMST) consists of ANRs, SMEs and associated
personnel who create and evaluate DGIF change proposals. It also makes recommendations
to the Control Body.
The VMST may appoint other key roles in accordance to the change process.
DCE Training is provided by the VMST to support any specific role.
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4. Voting Cycle
DGIF change management has three formal voting cycles a year beginning on the first
workday in the month of February, May and November. Figure D-3 summarises the twelveweek formal process.

Figure D-3: DGIF Voting Cycle

At voting, each DGIWG Member Nation represented by an ANR will have one vote which is
cast directly within the DCE or via email submission. Acceptance of the proposal is subject to
a simple majority (subject to the detailed voting rules).
After a voting cycle has been completed a new internal baseline (e.g. DGIF 2018-3) will be
published.
5. Preparation of Change Proposals
Change Proposals must be formally modelled into the DCE in accordance to strict rules. Even
simple changes may have a knock-on effect to other elements in the model that require
changes. Complex changes may require significant time to develop.
All Change Proposals must be modelled in the DCE prior to the start of a voting cycle in order
to be processed. Clients and nations are reminded that change proposal inclusion needs to
be carefully planned/scheduled to ensure that enough time is allocated to this part of the
process, especially if deadlines for DGIF inclusion are important.
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Annex D-4
(informative)
DGIF Artefact Generation Process
The following provides an overview of the DGIF artefact generation process.
1. Capability
DGIWG can generate DGIF compliant artefacts from DCE in order to meet formal client
requirements.
The VMST has the capability to generate schemas, feature catalogues, mapping tables, etc,
as required to either support the use of DGIF or to provide a compliant artefact to support
external development/implementation.
The VMST primarily uses either the Enterprise Architect (EA) software tools to output relevant
information (e.g. spreadsheets, databases) or the Shapechange software to produce schemas
(flat or complex) and feature catalogues.
The effectiveness of the Shapechange software to produce the required outputs is dependent
on testing and the ability to request software updates for any deficiencies.
2. Prerequisites
The generation of an artefact relies on the DCE having the required content. Depending on
the nature of the requirement it may be necessary to identify and fill gaps in DGIF as
prerequisites of output generation. Gaps would need to be resolved via the change proposal
process.
Clients and nations should take this into account in planning the requirement, especially if
related to new content.
3. Lead Times between Model to Artefact Generation
Lead times are evaluated on a case-by-case basis and is dependent on VMST and client
resources. This would be during the requirement evaluation. In principle, for an output/product
to be created on established practice lines, the generation timeline tasks can be easily
scheduled.
Assuming required content of an ‘Output/Product’ is already defined in the model, then the
key phases are:
1) Compile list of required content in correct format (client-led with VMST support; may go
through a number of drafts);
2) The generation of the artefact (VMST-led, typically less than a week but likely longer if
innovation is required, e.g. new format);
3) Technical and content review of generated artefact (client-led with VMST Support; may
lead to regeneration as necessary); and
4) Refining, formatting and generating of supporting documentation (e.g. mapping table)
unless innovation is required).
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(informative)
DGIF Product Specification Development Process
The following provides an overview to the product specification development process.
1. DGIF Compliant Product Specifications
For a product specification to be DGIF compliant, its content must be in line with DGIF
standards and be produced in accordance to the DGIWG Profile of ISO 19131 Data Product
Specification (DPS). This provides guidance on the standardised DPS content and correct
format.
A product specification covers not just paper products, but also exchange datasets, content
specifications, web services or technical reference documents.
In theory a DGIF-compliant product specification can be developed by a client or nation. In
these cases, it is expected that DGIWG is tasked, via a requirement for consultation purposes.
In order for a product specification to be included in the DGIF portfolio it must be reviewed,
balloted and certified by DGIWG. The client should also ensure that there is no duplication of
task or effort and bears responsibility for proving compliance.
It is recommended that for major specification needs, a requirement is submitted to DGIWG
and, if accepted, developed collaboratively within DGIWG. Proposers of specifications are
expected to provide the use-cases and provide additional resources/SMEs to the project.
2. DGIWG Product Specification Project Teams
The P1 coordinates specific project teams, with an individual lead, to develop specific formal
DGIF product specifications.
A product specification often formalises individual artefacts from across DGIWG panels into a
single piece of work. For this reason, specification development projects should not be seen
solely as a P1 concern. They could incorporate input from Vector, Metadata, Portrayal,
Imagery and Gridded Data and Web Service Panels.
The team also has the responsibility for resourcing the trialling, prototyping and testing of the
specification.
There will be one project team for each product specification being developed. In general, the
project will close on delivery of the DPS.
3. Product Development Timeline
The prerequisites of producing a product specification need to be understood. Based on the
requirement there needs to be VMST activity to ensure the DGIF Standard supports the
requirement before the formal specification can be completed. Figure D-4 illustrates the flow
line.
The following outlines a general timeline:


Requirement Development

A client will, with liaison and support from the DGIWG Requirements Group, develop and
refine the requirement.
This will be approved and resourced as a DGIWG Requirement.


Gap analysis

It will need to be validated that all required content to meet the requirement is covered by the
DGIF standards.
A gap analysis will be carried out by the VMST to identify any deficiencies in liaison with client.

64

ENT-DP-16-001



16 September 2019

Close Gaps

If gaps are identified, they need to be closed via DGIF change proposals. The VMST has three
voting cycles per year.


Artefact Generation

Once content has been established and based on the requirement, the VMST can generate
DGIF compliant artefacts. Items such as feature catalogues and application schemas can
normally be generated in less than a week.


Create Specifications / Supporting Documentation

Depending on the requirement type and which community is to progress the work, the outputs
can be used to support the generation of specifications or technical documentation.
If the work is DGIWG-led, this will either have a dedicated DGIWG Project or be assigned to
the VMST. If the work is client-led, then DGIWG would offer appropriate support to ensure that
the end result receives DGIF certification.

Figure D-4: The Product Development Flow line
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Annex E
(informative)
Current Vector Panel Requirements

This is a list of Formal Requirements on P1 as of Jan 2019
Requirement
OSM-DGIF
Mapping

Client
NATO JGSWG

Proposed Deliverables
OSM-DGIF Mapping table

JOG(A) DPS

NATO

JGSWG/Multiple 
Nations


Information
Model and
Exchange
Specification for
Urban geospatial
information

NATO JGSWG

JOG(A) DPS;
Updated DGIM;
Updates to the 1:250
000 default Symbology

Product Specification

Requirement
To enhance the Urban
Requirement and to support other
foundation mapping production it
is vital that the OSM data model is
mapped to DGIF.
Development of a DGIF JOG(A)
Data Product Specification aimed
for adoption by STANAG 2592

Interoperability Benefit
This would allow Nations and
Defence Organisations to better
utilise OSM in a Defence Mapping
environment. Reliant on National and
Community engagement
The aimed new specification shall
reflect current chart requirements
which are collected from the military
end-users and will improve
consistency between the chart
productions of various national
institutes and agencies.

NATO has identified urban
information as an important
aspect of geospatial information.
In anticipation of a requirement for
a new data product specification
this requirement describes the

A new specification would give NATO
the foundation to provide map and
other products in the high scale/detail
of urban areas.
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Requirement

Client

Proposed Deliverables

DGIF full Product
specification 50K
map
Urban City Map
(Analogue)

NATO JGSWG

Product specification

NATO JGSWG

Product specification

ENC and AML
mapping to NGIF

NATO JGSWG

Mappings (Excel sheets +
supporting documents);
* ENC to NGIF
* AML to NGIF

Requirement
need to enable NATO to
exchange urban information using
the NGIF mechanisms.
Development of a DGIF Data
Product Specification for a
hardcopy 50K Map
NATO has a need for products in
the scale > 1:10k and especially
for urban maps. The current
STANAG 2271 – Urban Areas and
STANAG 3710 – Military City
Maps are outdated.
To develop mappings from
existing ENC and AML products to
DGIF/NGIF
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Interoperability Benefit

The STANAGS have subsequently
been cancelled and are not
applicable.
A new specification would give NATO
the foundation to provide maps of
urban areas.
This will ensure better consistency
and interoperability to support future
DGIF/NGIF products.

