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[bookmark: _Toc17355863]Introduction
The Modality Independent Observation Data (MIOD) standard defines an implementation schema for GEOINT observation records that is independent of both the intelligence source and observation producer. The standard provides a common representation for storing geo-located observation data derived from SAR and EO/IR sources, and produced by imagery analysts (IAs) or automated algorithms. Furthermore, MIOD facilitates and supports automated structure observation management (SOM) of GEOINT observations via machine-to-machine communication.
The MIOD standard captures the relevant metadata, supporting data files (e.g. imagery, audio, signal information, 3d models) and location-specific information of an observation detected by a user or algorithm. An observation is defined as information gleaned from viewing, interpreting, and ultimately analyzing a primary or derived intelligence source. Although the MIOD standard defines a required subset of metadata values, the MIOD format is flexible and easily extendable, making it applicable to all intelligence disciplines, source product categories, and producers of observation data. The flexible design of the format allows for observations detected through the use of multi-intelligence type source products to be reported.
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[bookmark: _Toc301170815][bookmark: _Toc17355864]Scope
The Modality Independent Observation Data (MIOD) format is designed to store observations detected by algorithms and/or users, as well as any associated metadata. This document, the MIOD Design and Implementation Description Document (D&I), provides specifications for these products which are designed to support basic exploitation, data analysis, and geographic measurements. 
This document covers the following:
· Overall Keyhole Markup Language (KML), Zipped (KMZ) container
· Optional associated files
· eXtensible Markup Language (XML) schema definition
· Product metadata definitions
· Metadata display guidance
[bookmark: _Toc265781026][bookmark: _Toc282529323][bookmark: _Toc423443748][bookmark: _Toc452720132][bookmark: _Toc17355865]Capabilities & Limitations
The MIOD defines a structure for storing location-specific observations regardless of the original data sources. 
The MIOD metadata supports, but is not limited to, the following:
Geographic measurements
Identifying trends utilizing data mining 
Library ingest & search  
Annotations

The current version of the MIOD provides detailed structures to store Synthetic Aperture Radar (SAR) and Electro-Optical (EO) source imagery metadata fields. Future MIOD releases will expand on the number of specialized objects to capture metadata from the sources used to generate the observations. Source data that does not correspond to an existing specialized object can be stored in the GenericSourceType xml element. 
[bookmark: _Ref243980859][bookmark: _Toc265781028][bookmark: _Toc282529325][bookmark: _Toc423443749][bookmark: _Toc452720133][bookmark: _Toc17355866]Algorithm-Specific Product Profiles
Algorithms producing MIOD products have their own specifications and requirements regarding metadata. In order to meet those specifications, a set of metadata parameters is selected from the available superset of MIOD metadata parameters contained in this document. 
[bookmark: _Toc301170817][bookmark: _Toc17355867]Conformance
This section defines conformance against the Modality Independent Observation Data (MIOD) standard.
[bookmark: _Toc17355868]Conformance Requirements
An item conforms to this standard when it fulfills:
· The mandatory requirements of the standard, and
· The conditional requirements of the standard (when the stated conditions apply), and
· Those optional requirements of the standard needed to enable the purpose of the item.
Any item claiming conformance to this standard shall pass all the Abstract Test Suite provided in Annex A.
[bookmark: _Toc301170818][bookmark: _Toc17355869]References
[bookmark: _Ref228095498][bookmark: _Toc301170819]All references in this document either refer to the mandated standard cited in the DoD IT Standards Registry (DISR) or to the latest revision of the standard, if not in the DISR.
[bookmark: _Toc17355870]Normative
Table 3‑1 contains the list of normative references. 
	[bookmark: _Ref470769670][bookmark: _Toc17355911]Table 3‑1 Normative References

	Number
	Title
	Date/Version

	N/A
	XMLSchema part 2: Datatypes Second Edition
http://www.w3.org/TR/xmlschema-2/
	28 October 2004
1.0

	ISO/IEC 10918-1
	Information technology -- Digital compression and coding of continuous-tone still images, lossless (formal name); Original lossless JPEG (common name)
https://www.iso.org/standard/18902.html 
	26 January 2012

	N/A
	Portable Network Graphics (PNG) Specification
https://www.w3.org/TR/PNG/ 
	V1.2

	N/A
	XML Data Encoding Specification for Information Security Marking Metadata,
Note: Use of updated versions of Intelligence Community Metadata Standard for Information Security marking (IC-ISM) will be aligned with the currently published, and GEOINT community-adopted, version of NGA.STND.0012
	As specified in NGA.STND.0012

	N/A
	Tagged Image File Format
http://www.npes.org/pdf/TIFF-v6.pdf 
	6.0

	N/A
	Graphics Interchange Format
https://www.w3.org/Graphics/GIF/spec-gif89a.txt 
	89a

	N/A
	PKWare ZIP File Format Specification
https://pkware.cachefly.net/webdocs/APPNOTE/APPNOTE-6.3.3.TXT 
	V6.3.2

	NSG Directive 3201
	The Geospatial Intelligence (GEOINT) Functional Manager Standards Assessment (GFMSA) Program
http://www.gwg.nga.mil/documents/NSGD1100_Signed.pdf 
	

	NSG Manual 3202
	GEOINT Functional Manager Standards Assessment (GFMSA) Program
	

	N/A
	Controlled Vocabulary Enumeration Values for IRM
	09 May 2014

	OGC 07-147r2
	Open Geospatial Consortium (OGC) KML Standard
http://www.opengeospatial.org/standards/kml/
	V2.2


[bookmark: _Toc17355871]Informative
Table 3‑2 contains the list of informative references. 
	[bookmark: _Ref470769685][bookmark: _Toc17355912]Table 3‑2 Informative References

	Number
	Title
	Date/Version

	MIL-STD-2500C
	National Imagery Transmission Format Version 2.1
http://www.gwg.nga.mil/ntb/baseline/docs/2500c/ 
	01 May 2006

	NGA.STND.0025-1_1.0
	Sensor Independent Derived Data (SIDD) Volume 1, Design and Implementation Description Document
http://www.gwg.nga.mil/ntb/baseline/docs/SIDD/SIDD_Volume_1.pdf 
	01 Aug 2011

	ISO 19105-2000
	Geographic Information – Conformance and Testing
https://www.iso.org/standard/26010.html 
	2011

	NGA.STND.0022_7.0
	NSG Application Schema (NAS) – Part 1: Platform Independent Model
	30 June 2015
V7.0

	NGA.STND.0033_3.0.1_GENC
	Geopolitical Entities, Names, and Codes (GENC) Standard
http://nsgreg.nga.mil/doc/view?i=2564 
	08 July 2016


[bookmark: _Toc301170821][bookmark: _Toc17355872]Terms, Definitions and Acronyms
[bookmark: _Toc301170822][bookmark: _Toc17355873]Terms and Definitions
[bookmark: _Toc301170823]The terms and definitions used in this standard are specified in Table 4-1.
	[bookmark: _Toc17355913]Table 4‑1 Terms and Definitions

	Term
	Definition

	Abstract Test Case
	A generalized test for a particular requirement. [ISO 19105]

	Abstract Test Method
	A method for testing an implementation that is independent of any particular test procedure.  [ISO 19105]

	Abstract Test Module
	A set of related abstract test cases.  Abstract test modules may be nested in a hierarchical way. [ISO 19105]

	Abstract Test Suite
	A set of abstract test modules and associated abstract test cases that collectively specify all the requirements to be satisfied for conformance. [digest from ISO 19105]

	Basic Test
	An initial capability test intended to identify clear cases of non-conformance. [ISO 19105]

	Capability Test
	A test designed to determine whether an IUT conforms to a particular characteristic of a standard as described in the test purpose. [ISO 19105]

	Compliance
	Adherence to policy, directives, instructions, guidance, etc.  Often used to define or mean the same as conformance.  E.g. an implementation exhibits conformance when it complies with the conformance requirements of the applicable information standards.

	Conformance
	The fulfilment of specified requirements.  [ISO 19105]

	Conformance Class
	Conformance classes may be used to group, define, and label different kinds of conformance requirements pertinent to implementation of the standard.  [digest from ISO 19105]

	Conformance Level
	A conformance level is a special kind of conformance class in which the conformance requirements of a higher level contain all the requirements of the lower levels.  [digest from ISO 19105]

	Derived Source
	A derivative product or report that can be traced back to a Primary Intelligence Source. MIOD supports observations that are made from Derived Sources.

	Executable Test Suite
	A set of executable test cases. [ISO 19105]
An executable test suite (ETS) is an instantiation of an ATS, in which all implementation-dependent parameters are assigned specific values.  An executable test case is derived from an abstract test case and is in a form that allows it to be run on the IUT. Executable test cases result from the instantiation of specific values for parameters in abstract test cases.  Executable test cases may be unique to each IUT. [digest from ISO 19105]

	Implementation Conformance Statement
	A statement made by the supplier of an implementation or system claimed to conform to a given standard (or set of standards/specifications), asserting which capabilities have been conformingly implemented. [digest from ISO 19105]

	Implementation Under Test
	The realization of a specification that is the focus of test.  [digest from ISO 19105]

	Observation
	Information gleaned from viewing and interpreting (and ultimately analyzing) a primary source or derived source.

	Primary Intelligence Source
	The original dataset resulting from the direct sensing of the environment or subject. An image is an example of a primary source. Observations can be made from primary sources.

	Producer
	The originator of an observation. A producer can be an algorithm or a human analyst.

	Reference Implementation
	A conformant, trusted, or well-known exemplar implementation of one or more standards used to support standards conformance and interoperability testing.  In some instances, the RI is suitable for reuse by developers in their own instantiations of the standardized function or service.

	Source
	A Primary Intelligence Source or Derived Source used to generate an observation.

	Standards Conformance Testing
	Testing performed to determine the extent to which a system or subsystem adheres to or implements a standard.  It involves testing the capabilities of an implementation against both the conformance requirements in the relevant standard(s) and the statement of the implementation's capabilities. [NSGM 3202]

	System Under Test
	The computer hardware, software and communication network required to support an IUT.  [ISO 19105]



[bookmark: _Toc17355874]Acronyms
The acronyms that are used in this standard are specified in Table 4-2.
	Table 4‑2 Acronyms

	Acronym
	Definitions

	ATS
	Abstract Test Suite

	DISR
	DoD IT Standards Registry

	EGTP
	Earth Geodetic Tangent Plane

	ELT
	Electronic Light Table

	EO
	Electro-Optical

	ETS
	Executable Test Suite

	GENC
	Geographic Entities, Names, and Codes

	GIF
	Graphics Interchange Format

	HAE
	Height Above Ellipsoid

	HSI
	Hyperspectral Imagery

	IC ISM
	Intelligence Community Metadata Standard for Information Security Marking

	ICS
	Implementation Conformance Statement

	IEC
	International Electrotechnical Commission

	ISO
	International Organization for Standardization

	IUT
	Implementation Under Test

	JPEG
	Joint Photographic Experts Group

	KML
	Keyhole Markup Language

	KMZ
	Keyhole Markup Language, Zipped

	LOS
	Line of Sight

	MIOD
	Modality Independent Observation Data

	N/A
	Not Applicable

	NAS
	NSG Application Schema

	NGA
	National Geospatial-Intelligence Agency

	NIIRS
	National Imagery Interpretability Rating Scale

	NSG
	National System for Geospatial-Intelligence

	OGC
	Open Geospatial Consortium

	PKI
	Public Key Infrastructure

	PNG
	Portable Network Graphics

	RI
	Reference Implementation

	ROI
	Region of Interest

	SAR
	Synthetic Aperture Radar

	SFA
	Simple Feature Access

	SIPS
	Softcopy Image Processing Standard

	SOM
	Structured Observation Management

	SUT
	System Under Test

	TIFF
	Tagged Image File Format

	XML
	eXtensible Markup Language


[bookmark: _Toc17355875]Logical Data Model
This section defines the hierarchical data model for MIOD described using XML notation.
[bookmark: _Ref242852393][bookmark: _Toc265781030][bookmark: _Toc282529327][bookmark: _Toc423443751][bookmark: _Toc452720135][bookmark: _Toc17355876]MIOD Product Description
The MIOD format utilizes KML, an existing Open Geospatial Consortium (OGC) standard, to store observation metadata. KML is an XML notation focused on geographic vector data and the annotation of maps and images. 
MIOD adopters can include additional supporting files, such as imagery, audio, or 3D model information; by bundling all relevant files (including the KML) into a KMZ archive.
A complete MIOD product shall consist of a KMZ file containing the following file(s):
A single KML file containing observation metadata and geo-location information
Optional supporting file(s) which correspond to the observations and/or general region of interest (ROI). 
[bookmark: _Toc17355877]KMZ Output Format
A KMZ archive consists of a single KML file and any optional supporting files packaged, according to the PKWare Zip Specification, into a single file with a kmz extension. 
The KML file shall be located at the root level of the archive, and must contain a valid file name. A valid file name shall contain only alphanumeric characters, underscores, and periods.  The recommended best practice is that the KML file name match that of the KMZ archive (for example, fakeMiodFile.kmz contains fakeMiodFile.kml). Any additional supporting files must be located within the folders or the root level of the archive.
KML File
The KML file is an XML 1.0 file that conforms to the OGC KML Specification v2.2, and contains all the tags and metadata required to, store the required observation(s) metadata as outlined in this specification.
While the XML schema for the individual tags are defined in the KML Specification Document (OGC 07-147r2, section 5.3) referenced in Table 3‑1, a breakdown of the tag groupings in the KML file which are relevant to the MIOD, along with a description of the information contained within them, is presented in Table 5‑1. The subset of MIOD XML schema for specific products shall be contained in their individual product specifications.
Observations within MIOD shall be stored in Placemark or GroundOverlay XML complex types. A valid MIOD KML file shall contain:
A single Placemark/GroundOverlay with
· Geometry outlining the geographic area examined by the Observation Producer
· A ProductionSource data structure containing information pertaining to the Producer and Source data
0 or more additional Placemarks or Ground Overlays containing observation data as specified in sections 5.1.1.1.4 and 5.1.1.1.5
While a MIOD may contain zero or more observations, the first Placemark/GroundOverlay to appear in the KML file must contain data describing the producer and source information. Each additional Placemark or GroundOverlay shall only store data for a single observation. Numerous observations may be stored in a single KML file through the inclusion of multiple Placemarks/GroundOverlays. Sections 5.1.1.1.4 and 5.1.1.1.5 contain further details concerning the storage of observational data.
A MIOD KML document containing observation(s) is valid KML. By validating against the MIOD XML schema, the adherence of a KML document to the MIOD specifications can be confirmed. 
The overall structure of the KML file shall include the following elements:
	[bookmark: _Ref421780254][bookmark: _Toc452720216][bookmark: _Toc17355914]Table 5‑1 KML Table of Contents

	Field
	Description
	Number of Occurrences

	kml
	Root element of KML file
	1

	Document
	A container for Features and styles.
	0…*

	Folder
	Arrange Features hierarchically. 
	0…*

	Placemark
	A point, line or polygon plotted on the map which corresponds to an observation or source data. 
	0…*

	GroundOverlay
	An image laid on the map which could correspond to an observation or the source data.
	0…*

	ScreenOverlay
	Display an image to a fixed location on the screen. (classification header/footer)
	0…*


Each of the items in the table above may also be referred to as a Feature, with the exception of the kml element.
kml
The kml element is the required root element of a KML file that follows the xml declaration at the beginning of the file. The kml element may also include the namespace for any external XML schemas that are referenced within the file.
Document
A Document is a container for features and styles. This element is required to utilize shared styles in the KML file. The recommended best practice is to use shared styles, which requires the following steps:
Define all Styles in a Document. Assign a unique ID to each Style.
Within a given Feature or StyleMap, reference the Style's ID using a <styleUrl> element. 
Note that shared styles are not inherited by the Features in the Document. 
Each Feature must explicitly reference the styles it uses in a <styleUrl> element. For a Style that applies to a Document (such as ListStyle), the Document itself must explicitly reference the <styleUrl>.
Folder
A Folder is used to arrange other Features hierarchically (Folders, Placemarks, NetworkLinks, or Overlays). 
[bookmark: _Ref422134084][bookmark: _Ref422134099][bookmark: _Toc423443757][bookmark: _Toc452720141]Placemark
Production Source Placemark
The first Placemark/GroundOverlay in the KML document must 
Outline the geographic area examined by the observation producer
Store the Product Source metadata properties in the ExtendedData child element

If source imagery exists, a GroundOverlay may be utilized instead of a Placemark to store the Production Source information.  The ExtendedData element of a Placemark shall contain a ProductionSource OR an Observation element.  The ProductionSource element shall not appear more than once in a single KML file. 
Observation Placemark(s)
The Placemark should also be utilized to:
Identify the location of a single observation
Store the observation metadata properties in the ExtendedData child element.
The Placemark type shall be used to overlay the geometry (point, line, or polygon) of an observation on the map. The data in each MIOD Placemark’s geometry element shall correspond directly to that Placemark’s observation. The Observation element containing the relevant metadata values (outlined in Section 5.2) shall be stored in the ExtendedData element.
Observation location margin of error shall be expressed through either the ConfidenceType XML Object (located in the Observation element) or visually, via a Polygon geometry representing the estimated location.
Placemarks shall be contained within the root kml, Document or Folder objects. 
Although multiple Placemark elements may be included in a single KML, no more than one observation shall be stored in each Placemark. While the ExtendedData element shall contain most of the observation properties, the location-specific information (latitude(s), longitude(s), and altitudes(s)) is captured in the appropriate Geometry (Point, LineString, LinearRing, Polygon, etc.) element in the Placemark complex type. 
Imagery related to the observation may be obtained via the Placemark’s Description element (see Section 5.3.2 for more details).  Refer to the official KML specifications for more information concerning the Placemark object.
[bookmark: _Ref422134090][bookmark: _Ref422134108][bookmark: _Toc423443758][bookmark: _Toc452720142]GroundOverlay
Production Source GroundOverlay
The first Placemark/GroundOverlay in the KML file must 
Outline the geographic area examined by the observation producer
Store the Product Source metadata properties in the ExtendedData child element

The ExtendedData element of a GroundOverlay shall contain a ProductionSource OR an Observation element.  The ProductionSource element shall not appear more than once in a single KML file. 
Observation GroundOverlay
The GroundOverlay element overlays an image on the map. The geo-locational data stored in the altitude and LatLonBox elements shall correspond directly to that GroundOverlay’s observation. The Observation element containing the relevant metadata values (outlined in Section 5.2) shall be stored in the ExtendedData element. 
If there are multiple images associated with a single observation, the additional images shall be displayed to a user via the GroundOverlay’s Description element (see Section 5.3.2 for more details).
The overlay image shall be stored within the KMZ. 
[bookmark: _Toc422134736][bookmark: _Toc422134737][bookmark: _Toc423443759][bookmark: _Toc452720143]ScreenOverlay
The ScreenOverlay element draws an image to a fixed location on the screen. This feature may be used to display graphics such as logos, legends, or a compass. If required, classification banners should be displayed around a GroundOverlay through the use of the ScreenOverlay. 
[bookmark: _Toc17355878]Coordinate Reference System
The height component of any geo-referenced point in the MIOD is Height Above Ellipsoid (HAE) referenced to the WGS 84 vertical datum. For more information, please refer to section 6.2: Coordinate Reference System of the OGC KML Specification v2.2.
[bookmark: _Ref468713380][bookmark: _Toc17355879]MIOD Metadata
The definition of MIOD metadata includes the items below:  
XML primitives
Groupings
Complex structures
Metadata parameter definitions
Primitive types
The metadata hierarchical structure for MIOD is XML. The foundation of the MIOD format is constructed from primitive data types. Primitive data types are reusable structures that define the type of data contained within the metadata parameter and are defined in Section 5.2.1.2 and in the following documentation: XMLSchema part 2: Datatypes Second Edition. 
[bookmark: _Ref234058130][bookmark: _Ref234284826][bookmark: _Ref236803863][bookmark: _Toc265781058][bookmark: _Toc282529355][bookmark: _Toc423443761]A metadata parameter refers to a piece of information, such as Location, that is required for downstream usage of a MIOD product. The parameters are further organized into complex structures. Each complex structure may contain other parameters, complex structures, or both that are linked together by common metadata. 
[bookmark: _Toc452720145][bookmark: _Toc17355880]XML Metadata Types
This section provides the following information:
XML schema interpretation
XML primitive type overview
XML primitive type definitions
[bookmark: _Toc265781059][bookmark: _Toc282529356][bookmark: _Toc423443762][bookmark: _Toc452720146]XML Schema Interpretation
The next three subsections provide instructions for reading the XML schema diagrams provided throughout this document.
[bookmark: _Toc423443763][bookmark: _Toc452720147]Required vs. Optional
The schema diagrams use dashed lines for optional parameters or complex structures and solid lines for required parameters or complex structures. The required and optional parameters and/or complex structures are enforced through both the schema and the documentation. For example, the ObservationType contains both optional and required complex structures.
If a tag is marked as required and its parent tag is marked as optional, then the tag is only required if its parent tag is included. If a profile has a stricter requirement than the MIOD schema or D&I documentation, then products created using the profile will follow the profile’s requirements so long as it does not contradict this specification.
[bookmark: _Toc423443764][bookmark: _Toc452720148]Repeatable
A repeatable type is shown with an n-to-many style notation under the field name, where (n = 0, 1 … N-1) and the symbols used for “many” may include ∞ or *. 
[bookmark: _Toc423443765][bookmark: _Toc452720149]Choice 
A choice option is shown with a [image: ] node. The schema choice option means that exactly one of the set of parameters that connect to the node must exist. 
A repeatable choice option is represented with a [image: ] node.  A repeatable choice node means that any number of the set of parameters which connect to the node can exist in any order. 
[bookmark: _Ref237049647][bookmark: _Toc265781060][bookmark: _Toc282529357][bookmark: _Toc423443766][bookmark: _Toc452720150]XML Types Overview
The Observation XML schema defines a set of reusable primitive types that declare XML metadata parameter types. There are two basic forms of primitive types: complex and simple. 
A simple primitive has only one child and may define a specific data type. The simple primitive types are defined in the following documentation: XMLSchema part 2: Datatypes Second Edition section 3.2. In addition, some of the simple primitive types may be restricted to a specific range of values. For example PositiveDecimal is a parameter that refers to a decimal value that must be greater than or equal to 0. The restricted simple primitive types are defined in Table 5‑2.
A complex type is used for storing complex information, such as a sequence of simple (and/or complex) types. An example of a complex type is TargetType which stores a target ID and the target ID system (e.g., BE). The MIOD complex types are defined in Section 5.2.1.3.
	[bookmark: _Ref470769782][bookmark: _Toc265781165][bookmark: _Toc452720217][bookmark: _Toc17355915]Table 5‑2 Restricted Primitive Types

	Type
	Definition

	PositiveFloat
	Float value >= 0.0

	PositiveDecimal
	Decimal value >= 0.0

	PositiveDecimal90
	0.0 <= Decimal value <= 90.0

	PositiveDecimal180
	0.0 <= Decimal value <= 180.0

	PositiveDecimal360
	0.0 <= Decimal value < 360.0

	Decimal90
	-90.0 <= Decimal Value <= 90.0

	Decimal180
	-180.0 <= Decimal Value <= 180.0

	NiirsDecimal
	Decimal value where 0.0 <= NiirsDecimal <= 10.0

	ProbabilityDecimal
	Decimal value where 0.0 <= ProbabilityDecimal <= 1.0


[bookmark: _Ref262460564][bookmark: _Toc265781061][bookmark: _Toc282529358][bookmark: _Ref283039898][bookmark: _Ref283040115]
Unless otherwise specified in this document, or required by a dependent specification all units of measurement must be based on the entries in the table listed below. 
	[bookmark: _Toc452720218][bookmark: _Toc17355916]Table 5‑3 Units of Measurement

	Type
	Unit

	Mass
	Kilogram

	Length
	Meter

	Time
	Second

	Angle
	Decimal Degree


[bookmark: _Toc423443767][bookmark: _Ref425235868][bookmark: _Toc452720151]Observation Complex Types
The following sections describe the complex types used to capture all metadata relevant to the Observation object. 
[bookmark: _Toc452720152]ProductionSourceType
The ProductionSourceType object contains information which pertains to the process which resulted in the creation (or lack thereof) of any detections. The ProductionSourceType is contained by the ExtendedData element of a Placemark or GroundOverlay, and may only appear once per KML file. 
	[bookmark: _Toc452720219][bookmark: _Toc17355917]Table 5‑4 ProductionSourceType

	Name
	Type
	Cardinality
	Description

	miodVersion
	MIODVersionEnum
	1
	The version of the MIOD standard utilized to create the MIOD product. 

	comment
	CommentType
	0…*
	User comments that have been added to this ProductionSourceType.

	tag
	string
	0…*
	A non-hierarchical keyword or term assigned to a piece of information. This kind of metadata helps describe an item and allows it to be found again by browsing or searching. The tag can be added by the producer or via a system which stores or modifies Observations.

	createdDateTime
	dateTime
	1
	The timestamp when the procedure which created this MIOD document was executed

	SourceType – Pick at least one of the following source options

	imageSource
	ImageSourceType
	0…*
	Describes the source examined by the producer. 
New source types can be easily added by extending AbstractSourceType, and utilizing the AbstractSourceTypeGroup substitutionGroup.

	genericSource
	GenericSourceType
	0…*
	Describes a generic source that is not already represented in the MIOD schema.

	Producer: Pick one

	algorithmProducer
	AlgorithmProducerType
	1
	Information pertaining to the algorithm executed on the source to produce observations

	userProducer
	UserProducerType
	1
	Information pertaining to the person who examined the source to produce observations

	target
	TargetType
	0…*
	Target associated with source data

	locationProperties
	LocationPropertiesType
	0...1
	Information related to the geographic area that was examined by the producer.

	supportingFile
	string
	0…*
	Relative file path to supporting files located in the KMZ archive.  The file paths listed here must pertain to the source data

	Attributes

	N/A
	SecurityAttributesGroup
	1
	Information related to the security classification characteristics of the observation.
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[bookmark: _Toc17355887]Figure 5‑1 ProductionSourceType
[bookmark: _Toc423443768][bookmark: _Toc452720153]ObservationType
The ObservationType object contains all information pertaining to a single observed item at a specific location. There is only one observation per location. The ObservationType is contained by the ExtendedData element of a Placemark or GroundOverlay. 
	[bookmark: _Toc17355918]Table 5‑5 ObservationType

	Name
	Type
	Cardinality
	Description

	name
	String
	1
	A descriptive label for the observation which is unique within the kml document.

	tag
	String
	0…*
	A non-hierarchical keyword or term assigned to a piece of information. This kind of metadata helps describe an item and allows it to be found again by browsing or searching. The tag can be added by the producer or via a system which stores or modifies Observations.

	informationView
	InformationViewEnum
	1
	The level of vetting that has been performed on this observation.

	comment
	CommentType
	0…*
	User comments that have been added to this observation.

	createdDateTime
	dateTime
	1
	The timestamp when this observation was created

	confidence
	ConfidenceType
	0…1
	Information related to the confidence levels for various attributes

	target
	TargetType
	0…1
	The target ID of the target identified in this observation.

	locationProperties
	LocationPropertiesType
	0…1
	Information related to the geoArea of the observation

	supportingFile
	String
	0…*
	Relative file path to supporting files located in the KMZ archive.  

	observedProperties
	ObservedPropertiesType
	1
	Characteristics of the observed object.

	Attributes

	N/A
	SecurityAttributesGroup
	1
	Information related to the security classification characteristics of the observation.
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[bookmark: _Toc17355888]Figure 5‑2 ObservationType
[bookmark: _Toc452720154][bookmark: _Toc423443769]SecurityAttributesGroup
The SecurityAttributesGroup is an attribute group which contains Security Marking information which apply to the corresponding object.  The xml schema which defines the SecurityAttributesGroup is available in ISM/IC-ISM.xsd.
[bookmark: _Toc452720155]CommentType
The CommentType object contains comments added to an existing observation by a user. Producers shall not add comments during the initial creation of the observation. The CommentType field enables end users to store observation-specific comments. Applications and systems which allow users to view, modify and/or ingest MIOD artifacts may expose an interface allowing the end user to store comments in this complex type.
	Table 5‑3 CommentType

	Name
	Type
	Cardinality
	Description

	user
	UserType
	1
	Contains information to identify the user that created the comment

	comment
	String
	1
	The comment added by a user.

	system
	String
	1
	The name of the system or application utilized by the user to add the comment. 

	createdDateTime
	dateTime
	1
	The dateTime when the comment was noted.

	Attributes

	N/A
	SecurityAttributesGroup
	1
	Information related to the security classification characteristics of the observation.
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[bookmark: _Toc452720260][bookmark: _Toc17355889]Figure 5‑3 CommentType Diagram
[bookmark: _Toc452720156]UserType
The UserType contains information pertaining to a specific User of a system.
	[bookmark: _Toc452720220][bookmark: _Toc17355919]Table 5‑6 UserType

	Name
	Type
	Cardinality
	Description

	name
	string
	1
	The name of the user

	organization
	string
	1
	The name of the user’s organization/agency

	distinguishedName
	String
	1
	A unique identifier for a user. The distinguished name is a sequence of relative distinguished names delimited  by commas. The following is an example distinguished name:
CN=Smith John, OU=Personnel, OU=myCompany, C=US




[bookmark: _Toc452720261][image: ]
[bookmark: _Toc17355890]Figure 5‑4 UserType
[bookmark: _Toc452720157]SourceExtendedDataType
[bookmark: _Toc423443771]The SourceExtendedDataType allows the inclusion of any valid xml elements.  This object provides the flexibility to store unforeseen pertinent metadata fields concerning the observation source information until such time as this specification can be updated. 
[image: ]
[bookmark: _Toc452720262][bookmark: _Toc17355891]Figure 5‑5 SourceExtendedDataType Diagram
[bookmark: _Toc452720158]GenericSourceType
The GenericSourceType contains information pertaining to the source(s) used to generate observation(s) captures in the MIOD product. If the source category does not fit into a more specific Type already defined in the MIOD specification (i.e. ImageSourceType), then the GenericSourceType object shall be used to capture the pertinent source information.
	[bookmark: _Toc452720221][bookmark: _Toc17355920]Table 5‑7 GenericSourceType

	Name
	Type
	Cardinality
	Description

	id
	string
	1
	The unique identifier for the source 

	uri
	string
	0...1
	A uniform resource identifier that points to the location of the source data.

	guide
	string
	0…1
	Guide URI which identifies the source. 

	sourceType
	CVEnumIRMIntelDisciplines
	1...*
	Describes the Intelligence Discipline(s) which pertain to the source material

	assetId
	string
	1...*
	The asset(s) which captured the data used to generate the source.

	startDateTime
	dateTime
	1
	The timestamp when collection took place.

	endDateTime
	dateTime
	0…1
	The timestamp when the collection completed.

	extendedData
	SourceExtendedDataType
	0...1
	Additional data concerning the source product
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[bookmark: _Toc17355892]Figure 5‑6 Generic SourceType
[bookmark: _Toc452720159]ImageSourceType
The ImageSourceType contains information pertaining to the source image(s) used to generate observation(s) captured in the MIOD product. The sarProperties element belongs to the collectionPropertiesGroup substitution group. Complex types which belong to this substitution group may be included in the ImageSourceType instead of sarProperties (e.g., eoProperties). The inclusion of the collectionPropertiesGroup enables observation producers to extend this design.
	[bookmark: _Toc452720222][bookmark: _Toc17355921]Table 5‑8 ImageSourceType

	Name
	Type
	Cardinality
	Description

	id
	string
	1
	The unique identifier for the source 

	uri
	string
	0...1
	A uniform resource identifier that points to the location of the image source.

	guide
	string
	0…1
	Guide URI which identifies the source. 

	sourceType
	CVEnumIRMIntelDisciplines
	1...*
	Describes the Intelligence Discipline(s) which pertain to the source material

	assetId
	string
	1...*
	The asset(s) which captured the data used to generate the source.

	startDateTime
	dateTime
	1
	Start time for the collection 

	endDateTime
	dateTime
	0...1
	Completion time for the collection

	sourceGenerator
	string
	0...1
	The entity that generated the source file (e.g. Ground Station-2)

	Properties: Pick no more than one of the following properties 

	sarProperties
	SARPropertiesType
	0...1
	Properties exclusive to a SAR collection

	eoProperties
	EOPropertiesType
	0...1
	Properties exclusive to an EO collection

	

	niirs
	NiirsDecimal
	0...1
	The NIIRS for the source image

	extendedData
	SourceExtendedDataType
	0...1
	Additional data concerning the source product



[bookmark: _Toc452720264][image: ]
[bookmark: _Toc17355893]Figure 5‑7 ImageSourceType Diagram
[bookmark: _Toc423443773][bookmark: _Toc452720160]EOPropertiesType
The EOPropertiesType contains information applicable to EO imagery collections.
	[bookmark: _Toc452720223][bookmark: _Toc17355922]Table 5‑9 EOPropertiesType

	Name
	Type
	Cardinality
	Description

	numberOfBands
	PositiveInteger
	0…1
	The number of bands 

	type
	EoTypeEnum
	0…1
	Type of EO product. (e.g., PAN, IR, HSI)

	fieldOfView
	PositiveDecimal180
	0...1
	Range of angles from which incident radiation can be collect by detector.

	centerWavelength
	PositiveFloat
	0…*
	The center wavelength for the band

	sunAzimuth
	PositiveDecimal360
	0…1
	Angle of the sun from due north in a clockwise direction

	sunElevation
	PositiveDecimal90
	0…1
	Angle of the sun above the horizon

	sensorElevation
	PositiveDecimal90
	0...1
	Angle of the sensor above the horizon

	sensorRange
	PositiveDecimal
	0...1
	Range from the sensor to the target 

	bidecAngle
	PositiveDecimal180
	0...1
	Angle between the sensor-to-target LOS vector and the reflected solar angle

	azimuth
	PositiveDecimal360
	0…1
	The angle clockwise from north to the target-to-sensor LOS vector, projected into the EGTP

	groundSampleDistanceRange
	PositiveDecimal
	0…1
	The mean ground sample distance in the range direction

	groundSampleDistanceCrossRange
	PositiveDecimal
	0…1
	The mean ground sample distance in the cross range direction



[image: ]
[bookmark: _Toc452720265][bookmark: _Toc17355894]Figure 5‑8 EOPropertiesType Diagram
[bookmark: _Toc423443774][bookmark: _Toc452720161]SARPropertiesType
The SARPropertiesType contains information applicable to radar collections.
	[bookmark: _Toc452720224][bookmark: _Toc17355923]Table 5‑10 SARPropertiesType

	Name
	Type
	Cardinality
	Description

	sampleSpacingRange
	PositiveDecimal
	0…1
	The pixel spacing in the range direction in meters per pixel

	sampleSpacingAzimuth
	PositiveDecimal
	0…1
	The pixel spacing in the azimuth direction in meters per pixel

	transmittedPolarization
	PolarizationEnum
	0…*
	Polarization transmit type

	receivedPolarization
	PolarizationEnum
	0…*
	Polarization receive type

	resolutionAzimuth
	PositiveDecimal
	0…1
	 The half power impulse response width in the azimuth direction (meters)

	resolutionRange
	PositiveDecimal
	0…1
	The half power impulse response width in the range direction (meters)

	mode
	SARModeEnum
	0…1
	Radar collection mode

	graze
	PositiveDecimal90
	0…1
	Angle between the EGTP and line-of-sight vector

	azimuth
	PositiveDecimal360
	0…1
	The angle clockwise from north to the line of sight vector, projected into the EGTP

	slope
	 PositiveDecimal90
	0…1
	Angle between the EGTP normal and slant plane normal

	squint
	Decimal180
	0…1
	 Angle between the velocity vector and the radar line-of-sight vector measured in a geocentric plane orthogonal to the sensor position (ECF)

	tilt
	Decimal90
	0…1
	Angle between the EGTP and the cross range vector



[bookmark: _Toc452720266][image: ]
[bookmark: _Toc17355895]Figure 5‑9 SARPropertiesType Diagram
[bookmark: _Toc423443776][bookmark: _Toc452720162]AlgorithmProducerType
The AlgorithmProducerType object contains information pertaining to the algorithm which produced this MIOD product. 
	[bookmark: _Ref420072881][bookmark: _Toc452720225][bookmark: _Toc17355924]Table 5‑11 AlgorithmProducerType

	Name
	Type
	Cardinality
	Description

	name
	string
	1
	The name of the algorithm which produced the observation.

	organization
	string
	1
	Organization responsible for maintaining the algorithm.

	group
	string
	1
	Group responsible for maintaining the algorithm.

	version
	string
	1
	The version identifier of the algorithm which produced the observation.


[bookmark: _Ref420072897][bookmark: _Ref420072890][image: ]
[bookmark: _Toc452720267][bookmark: _Toc17355896]Figure 5‑10 AlgorithmProducerType Diagram
[bookmark: _Toc423443777][bookmark: _Toc452720163][bookmark: _Toc423443779][bookmark: _Toc452720164]UserProducerType
The UserProducerType may be used as an alternative to the AlgorithmProducerType. It contains information pertaining to the user that created the MIOD product.
	[bookmark: _Ref420073032][bookmark: _Toc452720226][bookmark: _Toc17355925][bookmark: _Ref420073023]Table 5‑12 UserProducerType

	Name
	Type
	Cardinality
	Description

	name
	string
	1
	The name of the user that created this observation.

	organization
	string 
	1
	The name of the producer’s organization/agency

	distinguishedName
	string
	1
	A unique identifier for a user. The distinguished name is a sequence of relative distinguished names delimited  by commas. CN=Smith John, OU=Personnel, OU=myCompany, C=US



[bookmark: _Toc452720268][image: ]
[bookmark: _Toc17355897]Figure 5‑11 UserProducerType Diagram
TargetType
The TargetType object contains information which identifies a target.
	[bookmark: _Toc452720227][bookmark: _Toc17355926]Table 5‑13 TargetType

	Name
	Type
	Cardinality
	Description

	id
	string
	1
	The target ID of a target.

	type
	TargetTypeEnum
	1
	The type of target ID utilized (e.g., BE). This value is restricted to the enumerated strings that are listed in the Observation Schema.
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[bookmark: _Toc452720269][bookmark: _Toc17355898]Figure 5‑12 TargetType Diagram
[bookmark: _ConfidenceType][bookmark: _Toc423443780][bookmark: _Toc452720165][bookmark: _Ref481580343]ConfidenceType
The ConfidenceType object contains the level of confidence in various areas. Properties of type ConfidenceTypeEnum shall adhere to the conventions detailed in Table 5‑15.
	[bookmark: _Toc452720228][bookmark: _Toc17355927]Table 5‑14 Confidence Levels

	Confidence Level
	Probability

	Very High
	>90%

	High
	60-90%

	Medium
	40-60%

	Low
	10-40%

	Very Low
	<10%

	Unknown
	N/a



	[bookmark: _Ref468706993][bookmark: _Toc452720229][bookmark: _Toc17355928]Table 5‑15 ConfidenceType

	Name
	Type
	Cardinality
	Description

	LocationConfidence: Pick locationConfidence OR ( locationCircularError AND locationLinearError )

	locationConfidence
	ConfidenceTypeEnum
	0…1
	Confidence level in reliability/accuracy of locational data for the detected object

	locationCircularError
	ProbabilityErrorType
	0...1
	Circular error in horizontal plane

	locationLinearError
	ProbabilityErrorType
	0...1
	Linear vertical error in vertical dimension

	identityConfidence
	ConfidenceTypeEnum
	0…1
	Confidence level that object is correctly identified

	identityProbability
	ProbabilityDecimal
	0…1
	Probability that object is correctly identified

	detectionConfidence
	ConfidenceTypeEnum
	0…1
	Confidence level that detection is a true positive

	detectionProbability
	ProbabilityDecimal
	0…1
	Probability that detection is a true positive
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[bookmark: _Toc452720270][bookmark: _Toc17355899]Figure 5‑13 ConfidenceType Diagram
[bookmark: _Toc452720166]ProbabilityErrorType
The ProbabilityErrorType contains information pertaining to the accuracy of locational data. 
	[bookmark: _Toc452720230][bookmark: _Toc17355929]Table 5‑16 ProbabilityErrorType

	Name
	Type
	Cardinality
	Description

	probability
	ProbabilityDecimal
	1
	Percentage of points that have an error less than the stated value in the  distance field

	distance
	PositiveDecimal
	1
	Error distance (meters)
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[bookmark: _Toc452720271][bookmark: _Toc17355900]Figure 5‑14 ProbabilityErrorType Diagram
[bookmark: _Toc452720167]LocationPropertiesType
The LocationPropertiesType object contains information pertaining to a location. 
	[bookmark: _Toc452720231][bookmark: _Toc17355930]Table 5‑17 LocationPropertiesType

	Name
	Type
	Cardinality
	Description

	placeName
	String
	0…*
	Names which refer to the location of the observation. e.g., Appalachian Mountains, Altoona.

	countryCodeURN
	String
	0…*
	The code identifying a country that contains the observation. The countryCodeURN contains the country code preceded by the full URN codespace to which it belongs. An example of a valid URN is urn:us:gov:dod:nga:def:geo-political:GENC:3:ed3:XQZ
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[bookmark: _Toc452720272][bookmark: _Toc17355901]Figure 5‑15 LocationType Diagram
[bookmark: _Toc423443782][bookmark: _Toc452720168]UncertainDecimalType
The UncertainDecimalType contains the decimal value for a field, as the margin of error. The margin of error is in the same units of measurement as the ‘value’ element. This complex type may be used to record uncertainty in values (i.e.; the speed of an object is 30 m/s +/- 5).
	[bookmark: _Toc452720232][bookmark: _Toc17355931]Table 5‑18 UncertainDecimalType

	Name
	Type
	Cardinality
	Description

	value
	decimal
	1
	Value of a specific field

	marginOfError
	PositiveDecimal
	0...1
	The margin of error to apply to value
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[bookmark: _Toc452720273][bookmark: _Toc17355902]Figure 5‑16 UncertainDecimalType Diagram
[bookmark: _Toc452720169]UncertainPositiveDecimalType
The UncertainPositiveDecimalType contains the decimal value for a field, as well as values utilized to calculate the margin of error for a field. 
	[bookmark: _Toc452720233][bookmark: _Toc17355932]Table 5‑19 UncertainPositiveDecimalType

	Name
	Type
	Cardinality
	Description

	value
	PositiveDecimal
	1
	Value of a specific field

	marginOfError
	PositiveDecimal
	0..1
	The margin of error to apply to value
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[bookmark: _Toc452720274][bookmark: _Toc17355903]Figure 5‑17 UncertainPositiveDecimalType Diagram

[bookmark: _Toc452720170]UncertainPositiveDecimal360Type
The UncertainPositiveDecimal360Type contains the decimal direction value for a field (in degrees), as well as values utilized to calculate the margin of error for a field (in degrees). 
	[bookmark: _Toc452720234][bookmark: _Toc17355933]Table 5‑20 UncertainDirectionDecimalType

	Name
	Type
	Cardinality
	Description

	value
	PositiveDecimal360
	1
	Value of a specific field

	marginOfError
	PositiveDecimal360
	0...1
	The margin of error to apply to value
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[bookmark: _Toc17355904] Figure 5‑18 UncertainPositiveDecimal360Type Diagram
[bookmark: _Toc423443785][bookmark: _Toc452720171]StringObservedPropertyType
The StringObservedPropertyType contains a propertyName element to denote the name of an unanticipated property, as well as a value element in which a text value can be stored. 
	[bookmark: _Toc17355934]Table 5‑21 StringObservedPropertyType

	Name
	Type
	Cardinality
	Description

	propertyName
	String
	1
	Name of an observed property

	value
	String
	1
	Description of the observed property
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[bookmark: _Toc17355905]Figure 5‑19 StringObservedPropertyType Diagram
UncertainDecimalObservedPropertyType
The UncertainDecimalObservedPropertyType contains a propertyName element to denote the name of an unanticipated property, as well as a mandatory value and optional marginOfError element.  The marginOfError is in the same units of measurement as the ‘value’ element.  
	[bookmark: _Toc17355935]Table 5‑22 UncertainDecimalObservedPropertyType

	Name
	Type
	Cardinality
	Description

	propertyName
	String
	1
	Name of an observed property

	value
	decimal
	1
	Value of the observed property

	marginOfError
	PositiveDecimal
	0..1
	The margin of error to apply to value
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[bookmark: _Toc17355906]Figure 5‑20 UncertainDecimalObservedPropertyType Diagram

ObservedPropertiesExtendedDataType
[bookmark: _Toc423443786]The ObservedPropertiesExtendedDataType allows the inclusion of any unanticipated numerical or string based observed properties. This object captures unforeseen pertinent metadata fields concerning the detected observation. 
	[bookmark: _Toc17355936]Table 5‑23 ObservedPropertiesExtendedDataType

	Name
	Type
	Cardinality
	Description

	decimalProperty
	UncertainDecimalObservedPropertyType
	0..*
	Name and numerical value of an observed property.

	textProperty
	StringObservedPropertyType
	0..*
	Name and text value of an observed property. 
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[bookmark: _Toc452720275][bookmark: _Toc17355907]Figure 5‑21 ObservedPropertiesExtendedDataType
[bookmark: _Toc423443787][bookmark: _Toc452720172]ObservedPropertiesType
The ObservedPropertiesType contains observed properties of the located detection. At least one of the optional elements must be present in ObservedPropertiesType. 
	[bookmark: _Toc452720235][bookmark: _Toc17355937]Table 5‑24 ObservedPropertiesType

	Name
	Type
	Cardinality
	Description

	description
	String
	0…1
	General description of this observation

	speed
	UncertainPositiveDecimalType
	0…1
	Speed at which the observation is travelling

	heading
	UncertainPositiveDecimal360Type
	0…1
	Direction that the “nose” of object is pointing clockwise from North, in degrees

	course
	UncertainPositiveDecimal360Type
	0…1
	Direction the object is currently moving relative clockwise from North, in degrees

	width
	UncertainPositiveDecimalType
	0…1
	Width of the observed object in meters. 

	length
	UncertainPositiveDecimalType
	0…1
	Length of the observed object in meters. 

	height
	UncertainPositiveDecimalType
	0..1
	Height of the observed object in meters. 

	equipmentCategory
	string
	0...1
	The type of equipment detected. Entries should adhere to a known standard, e.g. ISO or NSG Entity Catalog. Follow program specific guidance.

	equipmentCode
	string
	0…1
	The alphanumeric code for the observed equipment. Entries should adhere to a known standard, e.g. ISO or NSG Entity Catalog. Follow program specific guidance. 

	radarCrossSection
	UncertainPositiveDecimalType
	0…1
	The radarCrossSection of the observed object in meters squared.

	extendedData
	ObservedPropertiesExtendedDataType
	0…1
	Additional data concerning the observation that cannot be stored in any of the preceding ObservedPropertiesType elements.



[bookmark: _Toc452720276][image: ]
[bookmark: _Toc17355908]Figure 5‑22 ObservedPropertiesType Diagram
[bookmark: _Toc14146691][bookmark: _Toc14146692][bookmark: _Toc14146693][bookmark: _Toc14146694][bookmark: _Toc14146695][bookmark: _Toc14146696][bookmark: _Toc14146697][bookmark: _Toc14146698][bookmark: _Toc14146699][bookmark: _Toc14146700][bookmark: _Toc17355881][bookmark: _Ref468713319][bookmark: _Ref468713576]Conformance Description
This section defines the hierarchical data model for MIOD.
[bookmark: _Toc17355882]– Abstract Test Suite (Normative)
The Modality Independent Observation Data (MIOD) Standard defines a model for storing and transferring GEOINT observation data generated by detection algorithms and/or by GEOINT analysts. This model specifies an implementation schema, and ensures products that adhere to this standard support basic exploitation, data analysis, geographic measurements, and proper visual display within a KML viewer.
Conformance with the MIOD Standard requires both of the following conditions to be satisfied:
· Conformance to the logical data model component of the MIOD Standard is determined in accordance with the procedures specified in Annex A.1.
· Conformance to the XML Schema component of the MIOD Standard is determined in accordance with the procedures specified in Annex A.2. The MIOD Standard XML Schema Document (XSD) is used to validate the KML document under test. 
0. [bookmark: _Toc452005274][bookmark: _Ref336741053][bookmark: _Toc318972398]Test Module for Conformance to the MIOD Standard Logical Data Model 
The MIOD Standard specifies a logical data model for geo-located observations generated from one or more sources. The logical data model for geo-tagged observation data is specified using the Keyhole Markup Language (KML).
An information system or data set claiming conformance to the logical data model of the MIOD Standard shall properly use all information specified for each modeling element that is relevant to the modeling requirements of that information system or data set – including those specified in Section 5 – when describing items representing GEOINT-related observation data. 
0. Test Case, File Format
· Test Purpose:
Ensure that the file or package conforms to file format standards.
· Test Method:
Human examination of package to ensure the collection of files is a proper KMZ file.  Ensure files within KMZ folder follow the organization in Section 5.1.1.  Ensure MIOD KML file has the extension *.kml.  Ensure the MIOD KML is a well-formed XML by ensuring proper header, and all tags are closed in the proper level of the hierarchy.  Ensure all comments follow proper syntax.  Test that file is a proper KML by loading file in to a KML viewer, such as Google Earth.  File should display properly.  Any Ground Overlay images should display properly on the ground.  Any Screen Overlay images should display properly on the screen.  Any descriptions should display properly as the tool dictates (e.g., pop-up balloons in Google Earth).
· Reference:
· Section 5.1.1 of this document
· XMLSchema part 2: Datatypes Second Edition
· PKWare ZIP File Format Specification
· Open Geospatial Consortium (OGC) KML Standard
· Test Type:
This is a capability test.
0. Test Case, Data Structure
· Test Purpose:
Ensure that the XML file conforms to the hierarchical data model in Section 5.
· Test Method:
Human examination of XML hierarchical structure against required elements as defined in Section 5.  Ensure all elements are enclosed within the proper parent tags within the structure.  Ensure all required tags are at the proper level in the hierarchy.  
· Reference:
· Section 5.2 of this document
· Test Type:
This is a basic test.
0. [bookmark: _Toc452005275][bookmark: _Ref336741051]Test Module for Conformance to the MIOD Standard XML Schema 
Conformance testing for the MIOD XML schema is accomplished using a XML Schema validator and the MIOD XSD. These tests will assist in determining whether an KML document meets logical requirements specified in the MIOD XML schema.
The XML Schema validator and XSD can be used to ensure that a MIOD KML document contains proper syntax and structure. However, the XML Schema validator cannot fully validate the logical data model, thus requiring manual review described in A.1.
1. Test Case, Schema Validation
· Test Purpose:
Ensure that the data within the XML file is complete and meets all design constraints.
· Test Method:
Using a commercial XML validator, such as XMLSpy, or using trusted code libraries, such as those available in Java, validate the MIOD KML files against the schema as defined in the XSD files.  These include:
· MIODv1.0.xsd
· Observation.xsd
· Any additional subsumed schemas
These processes are automated, and will ensure:
· All required tags are present
· All conditional and optional tags are in the proper structure
· All values are within constraints based on their data type
· All values are within specified minimum and maximum ranges
· The cardinality of all tags are within the constraints defined in the schema
· Reference:
· Section 5.1.1 of this document
· Test Type:
This is a basic test.

[bookmark: _Toc17355883]– Implementation Conformance Statement (ICS) Pro forma (Normative)
An ICS is a statement made by the supplier of an implementation or system claimed to conform to a given standard (or set of standards/specifications), asserting which capabilities have been conformingly implemented. An ICS pro forma provides a uniform means for the implementer to declare the mandatory, conditional, and optional provisions of the standard that were actually implemented.  

The following ICS pro forma may be used by the supplier or sponsor of an implementation as a framework to document the standards conforming capabilities of the implementation of this standard.

	[bookmark: _Toc17355938]Table 25.  Notional Implementation Conformance Statement (ICS) Pro forma

	[bookmark: _Toc348522506][bookmark: _Toc349746926]MIOD 1.0 - Implementation Conformance Statement (ICS)
[bookmark: _Toc348522507][bookmark: _Toc349746927]B=Baseline KML   P=Profile Obligation    I=Implemented    P/F=Pass/Fail
M=Mandatory    O=Optional    C=Conditional
Implementation Under Test: 	Conformance Level (1, 2 or 3): 
Test Point: 	Profile Identifier:  
Date of Initial ICS Completion:	Test Sponsor: 
Date of Test Completion: 	Test Organization: 

	Characteristic
	Parameter
	Obligation

	
	
			B
	P
	I
	P/F

	General Capabilities.
KMZ is a standard compressed bundle of files related to a core KML file.  It provides for the storage, transport, and display of KML data complete with related support data, such as ground overlays and screen overlays.

KML is an XML grammar used to encode and transport representations of geographic data for display in an earth browser, such as a 3D virtual globe, 2D web browser application, or 2D mobile application.

Those parameters shown on the right as ‘implemented’ provide an indication of the capabilities enabled by KML instance documents produced by the implementation under test.  

These parameters are informational only; the concept of pass/fail is not applicable for this characteristic.
	KMZ file contains a single KML file in MIOD format.
	M
	
	
	

	
	KMZ file contains a single image as the ground overlay as indicated in the proper KML tag.
	O
	
	
	

	
	KMZ file contains a single image as the screen overlay as indicated in the proper KML tag.
	O
	
	
	

	
	KML has a single Placemark or GroundOverlay.
	M
	
	
	

	
	KML is used to define styles to specify KML feature appearance.
	O
	
	
	

	
	KML is used to write HTML descriptions of KML features, including hyperlinks and embedded images.
	O
	
	
	

	
	KML is used to Organize KML features into hierarchies.
	O
	
	
	

	
	KML is used to locate and update retrieved KML documents from local or remote network locations.
	O
	
	
	

	
	KML is used to define the location and orientation of textured 3D objects.
	O
	
	
	

	
	Other (Describe):



	O
	
	
	

	

	Extensions to MIOD.
The content of MIOD KML instance documents can optionally be extended to the extent permitted by the MIOD standard.  The MIOD schema provides a number of extension points that may be used.  

When opting to extend MIOD, the parameters to the right apply.
	Additional data is included in the extendedData tag under the GenericSourceType tag.
	O
	
	
	

	
	Additional data is included in the extendedData tag under the ImageSourceType tag.
	O
	
	
	

	
	Additional data is included in the extendedData tag under the ObservedPropertiesType tag.
	O
	
	
	


[bookmark: _Toc17355884]– EONumTypes (Informative)
Table C‑1 contains a complete list of ICAT fields and definitions. These value definitions also represent the complete list of enumerated values for EONumTypes. This table matches Table A-2(B) from MIL-STD-2500C. 
	[bookmark: _Ref470769436][bookmark: _Toc17355939]Table C‑1 ICAT Value Definitions

	ICAT
	Definition

	BARO
	Barometric Pressure

	BP
	Black/White Frame Photography - the film or imagery produced by a black/white camera to produce planimetric and topographic maps of the earth's surface; includes surveying cameras, hand-held camera, and most reconnaissance cameras.

	CAT
	Computerized Axial Tomography Scan. Cat Scans represent specialized x-rays of cross-sectional images from within the body; used for medical diagnosis.

	CP
	Color Frame Photography. The film or imagery produced by a color camera to produce planimetric and topographic maps of the earth’s surface; includes surveying cameras, hand-held camera, and most reconnaissance cameras.

	CURRENT
	Water Current.

	DEPTH
	Water Depth.

	DTEM
	Elevation Model. A numerical model of the elevations of points on the earth's surface.

	EO
	Electro-optical. Electro-Optical sensing systems sense things a film camera cannot see by using a wider range of the electromagnetic spectrum.

	FL
	Forward Looking Infrared. Forward Looking Infrared is an airborne, electro-optical thermal imaging device that detects far-infrared energy, converts the energy into an electronic signal, and provides a visible image for day or night viewing.

	FP
	Fingerprints. Fingerprints used for identification which represent the markings on the inner surface of the fingertip, particularly when made with ink.

	HR
	High Resolution Radar. High Resolution Radar which has been attenuated to take advantage of maximum pulse length and antenna beamwidth.

	HS
	Hyperspectral. Hyperspectral imagery or imagery with narrow bandwidth and hundreds of bands; compare/contrast with monochromatic, multispectral, and ultraspectral.

	IR
	Infrared. That imagery produced as a result of sensing electromagnetic radiation emitted or reflected from a given target surface in the infrared position of the electromagnetic spectrum (approximately 0.72 to 1,000 microns).

	LEG
	Legends. Legends - Textual data that provides reference amplification for images.

	LOCG
	Location Grid. Location Grid - geolocation of an image within a frame.

	MAP
	Raster Map. Raster Maps result from the numerical process that scans contiguous pixel values to produce an image representation.

	MATR
	Matrix Data. Geometric Data other than terrain and elevation.

	MRI
	Magnetic Resonance Imagery. Magnetic Resonance Imagery is imagery formed from the response of electrons, atoms, molecules, or nuclei to discrete radiation frequencies.

	MS
	Multispectral. Multispectral imagery or imagery from an object obtained simultaneously in a number of discrete spectral bands.

	OP
	Optical. Optical imagery is captured using the principle of a focal plane intersecting an optical axis in a film camera.

	PAT
	Color Patch. Color Patch usually accompanied with a Look-up-Table (LUT) to equate colors to an image.

	RD
	Radar. Radar or Radio Detection and Ranging is imagery produced by recording radar waves reflected from a given target surface.

	SAR
	Synthetic Aperture Radar. Synthetic Aperture Radar is radar which overcomes image resolution deficiencies by using a short physical antenna to synthesize the effect of a very large antenna giving increased beamwidth.

	SARIQ
	Synthetic Aperture Radar Radio Hologram. Radio hologram (initial phase information) from a Synthetic Aperture Radar (SAR) with 13,000 elements/slant range.

	SL
	Side Looking Radar. Side-Looking Radar represents An airborne radar, viewing at right angles to the axis of the vehicle, which produces a presentation of terrain or moving targets.

	TI
	Thermal Infrared. Thermal Infrared is imagery produced by sensing and recording the thermal energy emitted or reflected from the objects which are imaged.

	VD
	Video. Video imagery is motion Imagery defined as imaging sensor / systems that generate sequential or continuous streaming images at specified temporal rates (normally expressed as frames per second).

	VIS
	Visible Imagery. Visible Imagery in the electromagnetic spectrum that is visible to the human eye, usually between .4 and .7 micrometers; this type of imagery is usually captured via digital aerial photographs.

	WIND
	Air Wind Charts.

	XRAY
	X-ray. A form of electromagnetic radiation, similar to light but of shorter wavelength.





[bookmark: _Toc17355885]– EOProperties (Informative)
This section contains the derivations and discussion for the angles contained in EOProperties.
Definitions
Table D‑1 defines the variables used in the derivations. The figure and definitions following the table describe these angles and variables.
	[bookmark: _Ref468428377][bookmark: _Ref468428359][bookmark: _Toc17355940][bookmark: _Ref468373256]Table D‑1 EO Variables & Angles

	Variables
	Definitions
	Units

	
	Sun (Solar) Azimuth
	Degrees

	
	Sun (Solar) Elevation
	Degrees

	
	Sensor (Collection) Elevation
	Degrees

	
	Azimuth (Sensor)
	Degrees

	
	Bidirectional Angle
	Degrees

	D
	Declination
	Degrees

	H
	Hour Angle
	Degrees

	
	Latitude at Scene Center Point
	Decimal Degrees

	x
	Sensor Range
	Meters



[image: ]
[bookmark: _Toc17355909]Figure D‑1 Solar and Sensor Angle Definition Diagram
Sun Azimuth Angle
The Sun Azimuth angle is defined as the angle of the sun from due north in a clockwise direction. 
Sun Elevation Angle
The Sun Elevation angle is defined as the angle of the sun above the horizon. 
Sensor Elevation Angle
The Sensor Elevation angle is defined as the angle of the sensor above the horizon. 
BIDEC angle
The BIDEC angle is defined as the angle between the sun’s directly reflected light and the sensor. It is given by:




[bookmark: _Toc17355886]– SARProperties (Informative)
This section contains the derivations and discussion for the angles contained in SARProperties. The angles and vectors defined in this annex are consistent with Section 7 in NGA.STND.0025-1_1.0. 
[bookmark: _Toc444520690]Definitions
Table E‑1 defines the variables used in the derivations. The figure and equations following the table describe these angles and variables.
	[bookmark: _Ref441741490][bookmark: _Ref235330935][bookmark: _Toc265781207][bookmark: _Toc444520742][bookmark: _Toc17355941]Table E‑1 Variables & Angles

	Variables
	Definitions
	Units

	
	Grazing Angle
	Degrees

	
	Slope Angle
	Degrees

	
	Ground Plane Squint Angle
	Degrees

	Pa
	Antenna Position in ECEF coordinates1
	Meters

	Va
	Antenna Velocity in ECEF coordinates1
	Meters per second

	Po
	Scene Center Point in ECEF coordinates1
	Meters

	Zg
	Earth Geodetic Tangent Plane Normal in ECEF coordinates1
	Unitless

	
	Indicates a vector of unit magnitude
	N/A

	
	Latitude at Scene Center Point
	Decimal Degrees

	
	Longitude at Scene Center Point
	Decimal Degrees

	Note 1: Earth Centered Earth Fixed (ECEF) coordinates as defined in NGA.STND.0036_1.0.0_WGS84



[image: angle_def_redo2.bmp]P0

[bookmark: _Ref262871388][bookmark: _Ref262871373][bookmark: _Toc265781267][bookmark: _Toc443293243][bookmark: _Toc17355910]Figure E‑1 Three-Space Angle Definition Diagram
[bookmark: _Toc265781079][bookmark: _Toc282529376][bookmark: _Toc444520691]Slant Plane Definition
To simplify the derivations, it is necessary to define the slant plane.  The slant plane is a plane that contains the radar line-of-sight vector and the instantaneous velocity vector.  For convenience, the normal of this plane always points away from the earth.







[bookmark: _Ref236884731][bookmark: _Toc265781093][bookmark: _Toc282529390][bookmark: _Toc444520706]
East, North, Up Directions
The East, North, Up (ENU) coordinate system is a local system specific to any point P on the Earth. The ENU direction vectors are defined as follows:

The Earth Geodetic Tangent Plane (EGTP) Normal () is equivalent to the U unit vector in the East, North Up coordinate system.
[bookmark: _Ref236884803][bookmark: _Toc265781088][bookmark: _Toc282529385][bookmark: _Toc444520701][bookmark: _Ref236884756][bookmark: _Toc265781085][bookmark: _Toc282529382][bookmark: _Toc444520697]Grazing Angle
The Grazing angle is the angle between the earth geodetic tangent plane (EGTP) and the line-of-sight vector. 

Azimuth Angle
The azimuth angle is the angle, measured clockwise from north, to the radar line-of-sight vector, projected onto the EGTP. 



[bookmark: _Ref236884773][bookmark: _Toc265781086][bookmark: _Toc282529383][bookmark: _Toc444520698]Slope Angle
Angle between the EGTP normal and the slant plane normal.  


[bookmark: _Toc444520700]Squint
The squint angle is the angle between the velocity vector and the radar line-of-sight vector measured in a geocentric plane orthogonal to the sensor position, Pa, in ECF.






[bookmark: _Ref237067284][bookmark: _Ref237067288][bookmark: _Toc265781089][bookmark: _Toc282529386][bookmark: _Toc444520702]Tilt Angle
The tilt angle is the angle between the EGTP and the cross range vector.
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