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[bookmark: _Toc189468007][bookmark: _Toc255220837]Introduction
[bookmark: _Toc255220838]Purpose
The objective of this document is to collect metadata required for accessing satellite imagery data through an Online Data Access (ODA) service. The metadata identified in this document is to be attached to a georeferenced imagery product and should allow online data access for visualization, downloading and processing of these products. It is restricted to georeferenced products (i.e. imagery has been re-projected in a geographic projection) and thus does not include information about the sensor model which would be needed to process raw imagery products.

Metadata items summarized hereafter are focusing on products attached to the service rather than the service itself. This approach provides flexibility and independency from the service and is thus applicable for OGC standard services such as WCS, WMS, WPS, encodings such as GeoTIFF and GMLJP2, as well as for future emerging standards. It is also applicable to imagery products that are obtained via more traditional delivery methods such as FTP. 

The document considers EO metadata requirements for both single and mosaic imagery products. One important effort to be done is to consider how to describe metadata for mosaics. At this stage, mass market solutions (e.g. Google Maps, Google Earth or Microsoft Virtual Earth) sometime provide descriptions applicable to the entire dataset, such as coordinate reference systems, geo-referencing and copyright, but rarely information about individual images composing the mosaic. One purpose of this document is thus to provide capability to identify each piece of a mosaic dataset so that it is possible to obtain per pixel information about the imagery. 

The second purpose of the document is to provide the minimum metadata attached to a single imagery product or mosaic so as to allow their traceability, downloading, geometric transforming and processing. 

A dedicated table in chapter 2 provides a description of metadata required for mosaic.


[bookmark: _Toc255220839]Reference documents

	DR1
	OGC Cataloguing of ISO Metadata (CIM) using the eb-RIM profile of CS-W, OGC 07- 038r3, v0.1.11

	DR2
	Earth Observation Satellite Tasking Extension for OGC Sensor Planning Service 2.0,
OGC 07-018r3, v2.0 draft

	DR3
	[bookmark: DocDate]WCS GMLJP2 Study report, HMA-T-SPOT-WCS-001, v1.1, 2007-11-04

	DR4
	S1_Tables_Task1_2-1.doc 
	These are not official documents but lists of requirements crafted by ESA personnel for consideration in the GMES Product Harmonization project

	DR5
	S3a_Tables_Task1_2-1.doc
	

	DR6
	GML 3.1.1 Application Schema for Earth Observation products, OGC 06-080r4 v0.9.3

	DR7
	INSPIRE Metadata Implementing Rules: Technical Guidelines based on EN ISO 19115 and EN ISO 19119, v1.1, 2009-02-18

	DR8
	Reference Prototype Scenario, HMA-TN-SPO-T-001, v1.0, 2007-10-26

	DR9
	Observations and Measurements – Part 1 – Observation schema – Version 1.0, OGC 07-022r1


[bookmark: _Toc75156616]


[bookmark: _Toc255220840]Terminologies

	Acronym
	Description

	CIM
	Code ISO Metadata

	CRS
	Coordinate Reference System

	CSW
	Catalog Service for the Web

	FTP
	File Transfer Protocol

	ebRIM
	ebXML Registry Information Model

	EO
	Earth Observation

	GML
	Geographic Markup Language

	OGC
	Open Geospatial consortium

	O&M
	Observation and Measurement

	SPS
	Sensor Planning Service

	TBD
	To Be Defined

	URN
	Unified Resource name

	WCS
	Web Coverage Service

	WMS
	Web Map Service

	WPS
	Web Processing Service

	XML
	eXtensible Markup Language


[bookmark: _Toc75156618]
[bookmark: _Toc252177563]

[bookmark: _Toc255220841]Future work 
This document should be taken into account in EO related data models, such as product metadata as well as catalog, online data access and feasibility/programming services.


[bookmark: _Toc255220842]
Metadata
This document introduces two different types of products – single products and mosaics – that are defined below:

A single product is an image extracted from a single swath of data acquired by a satellite sensor (e.g. often called a scene or segment) or obtained by composition of images collected by the same instrument and at the same location (e.g. multispectral products are often the result of pan-sharpening a lower resolution multispectral image with a higher resolution panchromatic image, stereoscopic products are made of at least two images of the same location taken with different incidence angles, etc…).

A mosaic product is a special type of aggregate product that is composed of at least two single products acquired at different (though often overlapping) locations, potentially at different dates and often with different acquisition parameters.




[bookmark: _Toc255220856]Figure 1: Mosaic product


As Figure 1 illustrates, the mosaic is composed of several single products. This mosaic is not seamless and only a radiometric enhancement for each single image has been done. Although this appears clearly when the mosaic is displayed, a minimum set of metadata is required in the case the user wants to extract qualified information from the product.

This example demonstrates the need for a minimum set of metadata at the mosaic level. Nevertheless, the metadata used to allow processing, downloading and transforming should be common to the set of metadata used for a single product. On the tables described hereafter, we indicate whether metadata is applicable to all the products or to mosaic or single products only.


[bookmark: _Ref254008083][bookmark: _Ref254008092][bookmark: _Toc255220843]Metadata for all products (single products and mosaics)

Metadata items listed in this paragraph are shared by single and mosaic products. 

As a mosaic is composed of several single products, the metadata of each of these single products should be accessible by the user if necessary. Figure 2 shows an example of downloading process where both mosaic level and product level metadata are used (the requested region is shown in red).

In case 1, single products that compose the mosaic (represented with an orange border) are extracted in their entirety as separate images (i.e. layers) with their corresponding metadata (e.g. image footprint, acquisition date, incidence, etc…) as well as the resulting mosaic metadata (e.g. overall footprint).

In case 2, only a subset of each single product imagery is extracted and these are merged into a single composite image that fits the requested bounding box exactly (i.e. WCS case). The complete metadata for each source product is also transmitted and associated to the sub-region covered by the product in the final mosaic extract. The overall mosaic metadata is transmitted as well.

In case 3, only imagery is extracted with no information from the original products (i.e. Google Earth and Virtual Earth case). Some high level metadata at the mosaic level can also be transmitted.




[bookmark: _Toc255220857]Figure 2: Mosaic downloading
[bookmark: _Ref253756653]
Note: Mandatory fields are signaled by an asterisk (*).

[bookmark: _Toc255220861]Table 1 - Dataset metadata (all products)

Metadata items presented in this table correspond to high level information that is needed for any type of products, whether they are simple or composed single images or large image mosaics. This includes various identifiers and time stamps, points of contacts, access constraints as well as a few geographic items such as the coordinate reference system and covered area.

	Metadata Name
	Reference
	Description

	Dataset Identifier*
	DR6, DR7, DR1
	Identifier of the dataset, includes ground segment namespace to guarantee uniqueness between EO missions

	Title*
	DR7
	Short name of the dataset

	Abstract*
	DR7
	Abstract verbally describing the dataset

	Keywords*
	DR7
	Commonly used word(s) or formalised word(s) or phrase(s) used to describe the subject.

	Temporal Extent*
	DR7
	Time period covered by the content of the dataset

	Date of Creation*
	DR7
	Reference date of the resource – date/time of creation

	Date of Last Revision 
	DR7
	Reference date of the resource – date/time of last modification

	Topic Category*
	DR7
	Main theme(s) of the dataset according to code space defined in ISO 19115

	Points of Contact*
	DR7, DR1
	Parties who can be contacted for acquiring knowledge about or acquisition of the resource. At least one type of contact is required with a well defined role.

	Publisher
	DR1
	Party who published the resource

	Originator
	DR1
	Party who created the resource

	Author
	DR1
	Party who authored the resource

	Access Constraints*
	DR7
	Access constraints applied to assure the protection of privacy or intellectual property, and any special restrictions or limitations on obtaining the resource

	Copyright*
	DR1
	Exclusive right to the publication, production, or sale of the rights to a literary, dramatic, musical, or artistic work, or to the use of a commercial print or label, granted by law for a specified period of time to an author, composer, artist, distributor

	Patent
	DR1
	Government has granted exclusive right to make, sell, use or license an invention or discovery

	Patent Pending
	DR1
	Produced or sold information awaiting a patent

	Trademark
	DR1
	A name, symbol, or other device identifying a product, officially registered and legally restricted to the use of the owner or manufacturer.

	License
	DR1
	Formal permission to do something

	Intellectual Property Rights
	DR1
	Rights to financial benefit from and control of distribution of non-tangible property that is a result of creativity

	Restricted
	DR1
	Withheld from general circulation or disclosure





	Ground Sample Distance OR Scale Denominator/Equivalent Scale*
	DR7, DR1
	Spatial resolution expressed either as:
- Equivalent scale: level of detail expressed as the scale denominator of a comparable hardcopy map or chart
- Ground sample distance: distance between two successive samples of the dataset

	Product Type*
	DR6
	Describes product type in case that mixed types are available within a single collection. This is a ground segment specific definition

	Footprint*
	DR6
	Geographical area covered by the product (usually a polygon)

	Geographic Bounding Box*
	DR7
	Rectangular envelope of the geographical extent covered by the product 

	Coordinate Reference System*
	DR6
	Coordinate reference system of the imagery product

	ParentIdentifier
	DR7
	Collection Identifier






[bookmark: _Toc255220862]Table 2 – Metadata on metadata (all products)

This table provides metadata about the metadata itself in terms of who created the metadata, when and using what standard encoding.

	Metadata Name
	Reference
	Description

	Metadata File Identifier
	DR7
	Identifier of the enclosing metadata item

	Metadata Standard Name/ Conforms To
	DR7, DR1
	Name of the metadata standard used

	Metadata Standard Version/ Conforms To
	DR7, DR1
	Version of the metadata standard used

	Metadata Language*
	DR7
	Language used for documenting metadata

	Metadata Point of contact*
	DR7
	Party responsible for the metadata information.

	Metadata Date Stamp*
	DR7
	Date that the metadata was created

	Resource Type*
	DR7
	Scope to which metadata applies






[bookmark: _Ref253756617][bookmark: _Ref251918925][bookmark: _Toc255220863]Table 3 - Processing (all products)

All products also have a certain number of processing options which shall be described in the metadata. In particular, the processing center and the type of processing algorithm used as well as the encoding format are important. Additionally reference to raw products composing an aggregate product can be used to provide lineage information.

	Metadata Name
	Reference
	Description

	Lineage*
	DR7
	General explanation of the data producer’s knowledge about
the lineage of a dataset

	Processing Center*
	DR6
	Processing center code. Possible values are mission specific
and should be retrieved using code space

	Processing Date/Time*
	DR6
	Processing date time. Could be implemented as one of the reference dates of ISO 19115

	Method
	DR6
	Method used to compute dataset. (e.g. Kalman filtering, ROSE)

	Version
	DR6
	Method version (e.g. 1.0)

	Processor Name
	DR6
	Processor software name (e.g. FastROSE).

	Processor Version
	DR6
	Processor software version (e.g. 1.32).

	Processing Level*
	DR6
	Processing level applied to the product

	Composite Type
	DR6
	Composite type of the product, if available

	Composed Of
	DR6
	Link to an EO product that is part of this EO product (e.g. a PHR segment is composed of one or more PHR scene, a SPOT 2.5m XS product is made of 2 B&W 5m images and 1 XS 10m image, etc.)

	Subset Of
	DR6
	Link to the “father” EO product (e.g. a PHR scene is a subset of a PHR segment)

	Linked With
	DR6
	Specify a link to another EO product (e.g. ERS1 and ERS2 interferometric pair)

	Native Product Format*
	DR6
	Information about the imagery product encoding format

	Raster Format Name*
	
	GEOTIFF, JPEG, etc.

	Size in pixels
	
	Width and height

	Number of Channels
	
	Total number of channels in the raster

	Channel IDs and description
	
	ID and description of each channel






[bookmark: _Toc255220844]Metadata for single products
Metadata items introduced in this section are applicable to single products only as they focus on the acquisition parameters used to collect a single image.


[bookmark: _Ref252525209][bookmark: _Toc255220864]Table 4 - Instrument (single products only)

This table introduces metadata used to identify the instrument and mode used for imaging.

	Metadata Name
	Reference
	Description

	Platform Name*
	DR2, DR6
	Platform short name (e.g. PHR)

	Serial Identifier
	DR6
	Platform Serial Identifier (e.g. for PHR : 1A)

	Platform UID*
	DR2
	Unique identifier of the platform (including both name and serial ID)

	Instrument Name*
	DR2, DR6
	Instrument (Sensor) short name

	Instrument UID*
	DR2, DR1
	Unique identifier of the instrument

	Orbit Type
	DR6
	High level characterization of main mission types (GEO/LEO)

	Sensor/Instrument Type*
	DR6
	Sensor type. This field should contain an enumeration :
OPTICAL
RADAR
ALTIMETRIC
ATMOSPHERIC

	Sensor/Instrument Mode*
	DR2, DR6
	Sensor mode. Possible values are mission specific and should
be retrieved using code space. (e.g. PHR : PA, XS or PX, TerraSAR-X: ScanSAR, StripMap, SpotLight)

	Sensor/Instrument Resolution*
	DR6
	Sensor resolution



[bookmark: _Ref252525255][bookmark: _Ref252525168][bookmark: _Ref254006404][bookmark: _Ref254006399][bookmark: _Toc255220865]
Table 5 - Acquisition information (single products only)

This table describes metadata items that are necessary to describe the exact configuration of the instrument at the time of the acquisition. The information listed in the table should cover the needs of optical, radar and scientific instruments whether they are used for systematic coverage or if they can be pointed in the across-track and/or along-track direction on demand.

	Metadata Name
	Reference
	Description

	Acquisition Start/Stop Date/Time*
	DR2, DR6
	Start and end time of the acquisition segment. This can be implemented with ISO19115 Temporal Extent of the dataset

	Acquisition Type*
	DR6
	Used to distinguish at a high level the appropriateness of the acquisition for "general" use, whether the product is a nominal acquisition, special calibration product or other.
Values:
NOMINAL
CALIBRATION
OTHER

	Acquisition Sub Type
	DR6
	The broad value is however too restrictive, so mission specific type definition should refer to mission/ground segment dedicated code space

	Acquisition Station
	DR6
	Acquisition / receiving station code. Possible values are mission specific and should be retrieved using code space

	Across-Track Ground Resolution*
	DR2, DR6
	Distance between two contiguous pixels of remote sensed imagery when projected on the surface of the earth in the across-track direction

	Along-Track Ground Resolution*
	DR2, DR6
	Distance between two contiguous pixels of remote sensed imagery when projected on the surface of the earth in the along-track direction

	Across-Track Swath Width
	DR4
	Size of the image as projected on the ground in the across-track direction (unit = km)

	Along-Track Swath Length
	DR4
	Size of the image as projected on the ground in the along-track direction (unit = km)

	Across-Track Incidence Angle
	DR2, DR6
	Acquisition across the track incidence angle given in degrees (i.e. unit = degrees)

	Along-Track Incidence Angle
	DR2, DR6
	Acquisition along the track incidence angle given in degrees (i.e. unit = degrees)

	Incidence Angle Azimuth
	DR2
	The azimuth angle is the angle that the look vector (projected vertically on the earth surface) makes with the north direction. It thus indicates from which geographic direction (i.e. North, East, West, South) the region of interest is imaged

	Incidence Angle Elevation*
	DR2
	The elevation angle is the angle that the look vector makes with the local vertical. It thus indicates how vertically the region is imaged. This is the traditional meaning of incidence angle

	Pitch
	DR2, DR6
	Satellite pitch angle given in degrees (i.e. unit = degrees)

	Roll
	DR2, DR6
	Satellite roll angle given in degrees (i.e. unit = degrees)

	Yaw
	DR2, DR6
	Satellite yaw angle given in degrees (i.e. unit = degrees)

	Yaw Steering
	DR4
	Boolean value indicating if yaw steering was used or not





	BH Ratio
	
	DR2
	Ratio between base and height of the triangle constructed by viewing directions of the two acquisitions in a stereoscopic couple, and the local horizontal plane. This as well as twi separate elevation incidence andle is mandatory for stereoscopic product

	Orbit Number*
	DR2, DR6
	Acquisition orbit number.

	Last Orbit Number
	DR6
	Acquisition last orbit number.

	Orbit Direction*
	DR6
	Acquisition orbit direction (Ascending or descending).

	Orbit Duration
	DR6
	Actual orbit duration in milliseconds.

	Orbit Track
	DR2
	Track number of acquisition

	Orbit Frame
	DR2
	Frame number of acquisition

	Ascending Node Date
	DR6
	UTC date and time at ascending node of orbit.

	Start Time From
Ascending Node
	DR6
	Start time of acquisition in milliseconds from Ascending node date.

	Ascending Node Longitude
	DR6
	Longitude at ascending node of orbit.

	WRS Longitude Grid
	DR6
	Neutral WRS longitude grid to replace track in track/frame, K in K/J, etc.



	Spectral Band (1..*)
	
	Radiometric metadata provided for each band

	Band ID
	
	Examples : “XS3” (optical sensors) – “X-Band” (radar sensors)

	Band Description
	
	Example : “Red Channel”

	Wavelength
	
	Range of wavelengths measured on this band for optical and atmospheric sensors, value of wavelength for radar sensors.




[bookmark: _Toc255220866]Table 6 - Quality (single products only)

This metadata group is useful to provide a qualitative assessment of the products which is necessary for many applications. In this context, masks are often used to provide per-pixel information.

	Metadata Name
	Reference
	Description

	Image Quality Degradation
	DR6
	Quality degradation percentage (i.e. unit = %)

	Image Quality Degradation
Quotation Mode
	DR6
	Indicator to know how the quality degradation percentage has been calculated. Value: AUTOMATIC, MANUAL

	Mask Information Type
	DR1
	Type of mask provided (CLOUDS, etc.)

	Mask Data Format
	DR1
	Format of the mask file

	Mask Information File Name
	DR1
	Name of the mask file

	Band ID
	DR6
	Identifier of the spectral band used to compute histogram values. The following histogram fields are repeated for each band

	Histogram Min
	DR6
	Histogram specific: minimum value

	Histogram Max
	DR6
	Histogram specific: maximum value

	Histogram Mean
	DR6
	Histogram specific: mean value

	Histogram Std Deviation
	DR6
	Histogram specific: standard deviation value



[bookmark: _Toc255220867]Table 7 - Archiving (single products only)

This table lists optional metadata detailing where the product was archived.

	Metadata Name
	Reference
	Description

	Archiving Center
	DR6
	Archiving center code. Possible values are mission specific
and should be retrieved using code space

	Archiving Identifier
	DR6
	Local archiving ID as created by the mission ground segment that may required allowing subsequent order processing

	Archiving Date
	DR6
	Archiving date and time





[bookmark: _Ref251333371][bookmark: _Toc255220868]Table 8 - Metadata for optical products (single products only)

Additional metadata items specific to optical products are given in this table. Most of them are related to specific quality assessments of optical products.

	Metadata Name
	Reference
	Description

	Cloud Cover Percentage*
	DR6
	Cloud cover percentage (i.e. unit = %).

	Cloud Cover Percentage
Assessment Percentage
	DR6
	Cloud cover assessment confidence. Expressed in percents.

	Cloud Cover Percentage
Quotation Mode
	DR6
	Indicator to know how the cloud cover percentage has been calculated. Value : AUTOMATIC, MANUAL

	Snow Cover Percentage*
	DR6
	Snow cover percentage (i.e. unit = %).

	Snow Cover Percentage
Assessment Percentage
	DR6
	Snow cover assessment confidence. Expressed in percents.

	Snow Cover Percentage
Quotation Mode
	DR6
	Indicator to know how the snow cover percentage has been calculated. Value : AUTOMATIC, MANUAL

	Haze Cover Percentage
	DR2
	Percentage of the image area covered by haze.

	Sand Wind Cover Percentage
	DR2
	Percentage of the image area covered by sand wind.

	Illumination Azimuth Angle*
	DR6
	Azimuth angle given in degrees (i.e. unit = degrees).

	Illumination Elevation Angle*
	DR6
	Elevation angle given in degrees (i.e. unit = degrees).





[bookmark: _Toc255220869]

Table 9 - Metadata for radar products (single products only)

Additional metadata items specific to radar (SAR) products are given in this table. 

	Metadata Name
	Reference
	Description

	ENL
	DR4
	Equivalent number of looks

	NES0
	DR4
	A measure of the sensitivity of a given SAR. It describes the strength of the (additive) system noise in terms of the equivalent (average) power in the image domain that would result from an idealised distributed scatterer of the stated reflectivity. Smaller noise equivalent sigma nought values are better. Within physical limitations, smaller may be achieved by increasing the power of the radar transmitter, or by decreasing the noise figure of the electronics.

	Absolute Calibration Factors
	DR4
	(|DN|2-B)/A · C

	Polarisation Mode*
	DR4, DR6
	Polarization mode used for the acquisition
Valid values are : D, Q, S, T, UNDEFINED

	Polarization Channels*
	DR6
	Polarization channel transmit/receive configuration: horizontal, Vertical. Valid values are: 
- HH 
- HV
- VH
- VV
- HH, VV
- HH, HV
- VV, HV
- HH, VV, HV, VH
- UNDEFINED

	Antenna Look Direction
	DR6
	LEFT or RIGHT (Remark: this information is already provided by the azimuth angle of Table 5)

	Doppler Frequency*
	DR6
	The Doppler frequency depends on the component of satellite velocity in the line-of-sight direction to the target. This direction changes with each satellite position along the flight path, so the Doppler frequency varies with azimuth time. For this reason, azimuth frequency is often referred to as Doppler frequency.

	Bandwidth
	DR4
	A measure of the span of frequencies available in the signal or passed by the band limiting stages of the system. Bandwidth is a fundamental parameter of any imaging system and determines the ultimate resolution available.

	Incidence Angle Variation
	DR6
	Incidence angle variation

	Noise Level
	DR2
	Factor that describes the noise level in a radar receiver relative to the that in a theoretically perfect receiver. The noise figure, which is always larger than one, is typically two or more, and is usually expressed in decibels.

	Ambiguity Level
	DR2
	Unit = dB






[bookmark: _Toc255220870]Table 10 – ATM (single products only)

Additional metadata items specific to atmospheric products are given in this table

	Metadata Name
	Reference
	Description

	Specy 
	DR6
	Specy contained in data layer

	Unit 
	DR6
	Unit of specy in data layer

	Highest Location
	DR6
	Top height of data layer (in meters)

	Lowest Location
	DR6
	Bottom height of data layer (in meters)

	Algorithm Name
	DR6
	Name of algorithm used to compute the data layer

	Algorithm Version
	DR6
	Algorithm version used to compute the data layer

	Cloud Cover Percentage
	DR6
	






See Table 8 - Metadata for optical products (single products only).

	Cloud Cover Percentage
Assessment Percentage
	DR6
	

	Cloud Cover Percentage
Quotation mode
	DR6
	

	Snow Cover Percentage
	DR6
	

	Snow Cover Percentage
Assessment percentage
	DR6
	

	Snow Cover Percentage
Quotation mode
	DR6
	

	Haze Cover Percentage
	DR2
	

	Sand Wind Cover
Percentage
	DR2
	

	Altitude Accuracy
	DR5
	Accuracy of altitude measurements

	RA band
	DR5
	

	MWR band
	DR5
	





[bookmark: _Toc255220845]Mosaic Products

Mosaic products should be tagged with all metadata defined in section 3.1 - Metadata for all products (single products and mosaics) but more metadata is required in order for a data consumer to fully understand what the mosaic is composed of.


[bookmark: _Toc255220871]Table 11 – Overall mosaic metadata (mosaic products only)

This table contains metadata fields that are valid for the whole mosaic and that summarize the type of products used in the mosaic. This information is given in terms of the range of dates and resolutions of the products contained in the mosaic.

	Metadata Name
	Reference
	Description

	Acquisition Date Range*
	
	Acquisition date range of products composing the mosaic. (Remark: this can be implemented with ISO 19115 Temporal Extent of the dataset)
(ex: 2009-01-01 -> 2010-01-01)

	Ground Resolution Range*
	
	Range of resolutions of products composing the mosaic
(ex: 2m – 5m)

	Instrument type*
	
	List of instruments types used to compose the mosaic (OPTICAL, RADAR, etc.).

	Instrument Name + Mode (1..*)
	
	List of instruments used to collect the images that compose the mosaic as well as the mode they were used in.
(ex: SPOT-5 PAN, SPOT-5 XS, FORMOSAT-2 XS)




In addition to this type of summary metadata, the single products that have been used to create the mosaic should be clearly identified and their main characteristics recalled so that this information can easily be extracted for any pixel of the mosaic. More detailed information about a pixel or a sub-region of the mosaic can then be obtained by looking up the full metadata of the underlying products.


[bookmark: _Toc255220872]Table 12 – Source product (mosaic products only)

The source product metadata described in this table is repeated for each source product composing the mosaic. The footprint given here corresponds to the region covered by the product in the mosaic and not necessarily the complete footprint of the source image (i.e. it is usually only a polygonal portion of the product footprint). 

	Metadata Name
	Reference
	Description

	Source Product (2..*)
	
	A mosaic is composed of two or more source products (single products), each of which having the parameters specified below:

	Product ID*
	
	ID of the source product (referring to a single product). This ID shall allow retrieval of the complete underlying product metadata

	Product Footprint*
	
	Area covered by the source product in the mosaic (this is trimmed to the mosaic bounding box and never overlapping with over products footprint)





[bookmark: _Toc255220846]Correspondence with the Observations and Measurements model
The Observations and Measurements (O&M) model is defined in an OGC standard (OGC 07-022r1) and is soon to become an ISO standard (ISO 19156). It defines a conceptual and encoding model for capturing metadata about observations obtained from measurement systems and thus can be used to describe EO imagery metadata.

The table below gives a mapping between the high level properties defined in O&M and the metadata items listed in the different tabled of this document.

[bookmark: _Toc255220873]Table 13 - Observation metadata (single products only)

	Metadata Name
	Reference
	Description

	Feature of Interest
Footprint (Table 1)
	DR9
	The entity that is the subject or target of the observation

	Phenomenon/Sampling Time
Acquisition Start/Stop (Table 5)
	DR9
	Time at which the observation was made. Since this can be a period it corresponds to the start and end times of the acquisition

	Result Time
- Processing Date (Table 3) 
	DR9
	Time at which the data was processed

	Procedure
Instrument (Table 4)
Processing (Table 3)
	DR9
	The mechanism (procedure, instrument etc.) used to make the observation and obtain its result


	Parameters
Acquisition (Table 5)
	DR9
	Parameters used for the measurement. This may be dynamic parameters of the procedure that are applied at the time of the observation

	Result
	DR9
	The result of the observation, including estimated values of one or more properties of the feature of interest. In the case of EO satellite imagery, this is typically coverage data
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