Content Standard for Remote Sensing Swath Data

Checklist For Endorsement Review of A Standard Prior to Final Endorsement (Step 10)
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Items on FGDC checklist.

Comments by Julie Binder Maitra

Our response to the comments

Text of the standard

1. Evaluate the following parts of the standard:

Title: Does the title clearly and adequately describe the project?


Change title to “Content Standard for Remote Sensing Swath Data.”  I share Dave Hastings’ concerns about “nouniness.”

· Title has been changed.

Title page: Does the title page conform to the FGDC format? 

“National Spatial Data Infrastructure” caption missing from NSDI logo.  Omit comma from date.

· Logo and date have been fixed.
Table of contents: Is there a table of contents and does it correctly identify the contents? 
Yes.

Introductory material 

Objectives: Is the purpose of the standard clearly stated?      

Yes.  See attachment for editorial changes.

· Discussions of recommended editorial changes will be found following those changes.

Scope: Is the scope clearly defined? Is it clear what is within and not within the scope of the standard? 

Yes.  Moreover, the scope first describes what the standards covers and then describes what the standard does not cover.   This is good writing style.  See attachment for minor editorial changes.

Applicability and intended uses of standard: Is it clear who should use the standard and for what applications? 

The section on applicability does not identify the intended users of this standard.

· We have added "organizations that produce remote sensing data", and additional text to emphasize that this standard deals with data production, and to an extent, with populating an archive, not with the process of user access.
Description of relationship to existing standards if applicable: If there are related standards, are they identified and is the relationship explained? 

The SWG Imagery Subgroup should investigate ISO and OpenGIS activities related to defining necessary content to describe coordinate transformations, to see if any are relevant to the Content Standard for Remote Sensing Swath Data. Also, what is the relationship of this standard to the FGDC-endorsed Content Standard for Digital Orthoimagery? See attachment for editorial changes.

· Development and distribution of this standard predates the potentially relevant ISO and OpenGIS activities. 

In ISO TC 211, the Imagery and Gridded Data Project is addressing how the requirements of remote sensing data are to be incorporated into the ISO standards.  In a report on this activity, it cites the swath draft.  Support for the HDF-EOS data models, including the swath, is considered essential.  

The swath standard specifies geolocation components as part of a swath and lists alternative sets of parameters to provide geolocation information for the measurements.  Using the geolocation information, the sensor measurement can be rectified to produce geolocated values.  The rectification process is not a content question; this process and the resulting geolocated values are outside the scope of this standard.

The orthoimagery standard provides specifications for an array of georeferenced data points, corrected for elevation. It is not relevant to the swath standard. Similarly, ISO CD 15046 -11 Geographic Reference by Coordinates, which deals with the definition of the coordinate systems used to describe the values after geolocation, is also not relevant to the swath standard.

The geolocated values can be contributed to a database on which image exploitation and coordinate transform services, the subjects of Topics 15 and 16 of the OpenGIS Abstract Specifications, can be performed.  The Coordinate Transform Specifications deal in an abstract sense with the kind of information such a data base would require to permit transformation services.  This description is in very general terms, specifying that values of parameters needed for a transformation be available but not saying what the parameters are.  OpenGIS was involved in the development of the swath standard, in the sense that Cliff Kottman, who has been active in the production of the Coordinate Transformation Specification, reviewed the swath draft, but the actual OpenGIS specifications are not particularly relevant.

Conclusion:  References to the work of the ISO Imagery and Gridded Data project and its interaction with the EOSDIS data models have been added.  The other standards are not sufficiently relevant to warrant listing as 'related standards'.

Description of the development process: Is there a brief description that adequately describes the process by which the standard was developed? Is the basis for the standard identified, for example is this an existing standard, a modification of an existing standard or a new standard?


Yes.  See attachment for editorial changes.

Identification of participants: Are the participating organizations identified? Individual names may or may not be included in the draft.


Yes.  See attachment for editorial changes.

Maintenance of the Standard: Is the maintenance authority for the standard identified? If a maintenance strategy is described, is it understandable, reasonable, and does it follow FGDC process guidelines?
Yes.

Body of the standard: Is the standard clearly organized and presented in an understandable manner? Does the Standard follow format guidelines in the FGDC Standards Reference Model? 
Yes. Yes.

References: Is there a reference section and does it conform to FGDC format requirements? 

Yes.   Please provide full names, rather than acronyms, at least on the first instance.  Provide full URL’s for Web-based documents.  

· Normally, the acronym form is used for all references in journals, not the full name in one reference and the acronym in another.  We are giving the full name with the acronym at the first place it appears in the main text of the document, including the acronym in the Glossary of Terms and Acronyms, and using only the acronym in the references. 

Appendices/Annexes: Is it clear whether these are informative (not part of what is being standardized) or normative (part of what is being standardized)?
Yes.

2. Are there any editorial corrections required?

Refer to attachment for editorial changes.

Identify appendices as: 

Appendix A (normative) – Glossary

Appendix B (informative) – Examples of Dimension Mappings Encoded with ODL

Appendix C (informative) – An Example Swath

in the table of contents, headings, and text of the appendices.  Then the first paragraph of each appendix can be deleted.

·  We have made this change.

3.
Does the Standard reflect the requirements of the original proposal?    Yes.

4. Is the standard independent of existing technology?

Yes. According to Section 2.3, Defining a Swath, “The swath structure has been created to make it possible to provide services on the swath that are instrument independent.”

5.
Can the standard be implemented with known technology?  Yes.

6. Are there other similar standards available or are there other related standards development efforts going on? If so, are there overlap issues that need to be resolved, or is there a need to coordinate with other standards projects?

See comments for related standards in item 1 of this checklist.

· …and the response to them.

7. Was the public review based on a broad cross-section of users?

No comments were received during public review.   Comments included in the package were submitted during the draft stage of the FGDC standards approval process and during SWG review to approve the standard for public review.

The transmittal letter from Ben Kobler states that a paper on the Remote Sensing Swath Data Content Standard was presented at the annual conference of the American Society for Photogrammetry and Remote Sensing.

…About ten printed copies of the draft standard were distributed in response to specific requests; in addition, the paper was distributed on the conference proceedings CD-ROM to the approximately 2000 participants.  There were several favorable verbal comments about the standard and the need for it at the meeting but no detailed written comments were received as a direct result of the meeting presentation.

A notice for request for comment was published in the Federal Register.  Talks with FGDC staff reveal that the FGDC resources to promote review of the standard were not used.   This may be because there was no permanent FGDC standards coordinator to advise the SWG Imagery Subgroup on FGDC resources to promote review of the standard.

The SWG Imagery Subgroup did not identify other efforts (special interest E-mail discussion lists, announcement in special interest publications, etc.) to promote public review of the standard besides the presentation at the ASPRS annual conference.

· As noted in the revision to the Applicability section, this standard applies to data producers.  The Imagery Subgroup included representatives of the major U. S. producers of remote sensing data, among them USGS and NOAA, who were invited to review the document as it developed.  Much of the development was under NASA; detailed comments were received from both USGS and NOAA.

·  OpenGIS, and the University of Wisconsin Space Science and Engineering Center.  Thus, the drafts of the standard were reviewed by representatives of the relevant agencies.

In spring 1998, copies of the swath draft standard were provided to Dr. Kian Fadaie, head of the ISO TC211 Imagery and Gridded Data Project and to C. D. O'Brien of the project, with a request for comments.  They referred to the swath content standard and included material on it in the project's type 3 report but never sent any comments.  

In September 1998, a copy was given to Wayne Cudlip, chair of the CEOS Working Group on Data Systems and Services' Data Subgroup, with a request for comments.  No specific comments were received; however, when it endorsed data models for swath data, as discussed in section 1.4 of the swath standard, CEOS specifically endorsed the HDF-EOS swath model.

8. In revising the standard, was the development group responsive to the           comments received during the public review period?

Comments included in the package were submitted during the draft stage of the FGDC standards approval process and during SWG review to approve the standard for public review.

The SWG Imagery Subgroup satisfactorily resolved comments submitted by John Crowe (USGS), Dave Hastings (NOAA), and Joe Rueden (University of Wisconsin) during review of the working draft.   

The SWG Imagery Subgroup satisfactorily resolved most comments submitted by Cliff Kottmann (OpenGIS) during the SWG review of the draft prior to release for public review.  

· Kottman asked if the direction of the cross-track was intended to be “approximately perpendicular” to the track direction in Section 2.1, second paragraph .  The reviewers said that they would change the wording to “approximately perpendicular,” but that change was not implemented.  See attachment for editorial changes.

· Cliff Kottman referred to a particular line in the paragraph, corresponding to the first instance where "perpendicular" is used.  We changed that line and assumed that perpendicular would be understood as meaning approximate in other instances.  Kottman did not mention the other cases noted in the editorial comments.  Details are discussed with the editorial changes below

· Kottman asked about the reference ellipsoid for latitude and longitude.  The reviewers rightly stated that specifying the reference ellipsoid was beyond the scope of the standard, but in Section 2.1, fourth paragraph, it states that data is associated with the point on the geoid.   Geoid and ellipsoid are two different concepts.  See attachment for editorial changes.

· See discussion of editorial changes.

9.
Are there any questions that need to be answered or clarifications required before endorsement?

Did standards development group make every effort to promote review of standard?  See item 7 of this checklist.

· Answered in connection with item 7.

Has standards development evaluated ISO and OGIS activities for coordinate transformation and imagery exploitation services to identify relationships with this standard and to define necessary content to describe coordinate transformations?  See Description of relationship to existing standards in item 1 of this checklist.

· Answered in connection with item 1.

10. Do you approve forwarding this to the Coordination Group with a recommendation for endorsement as an FGDC standard? Explain reason for approval or disapproval. 

This is an important standard, as it will facilitate integration of remotely sensed swath data into GIS.   However, questions identified in item 9 of this checklist will have to be resolved before I can recommend the endorsement of the Content Standard for Remote Sensing Swath Data as an FGDC standard.

I recommend that content to adequately describe coordinate transformation is more fully described.

· Lacking a more detailed or specific request. it is difficult to respond to this comment.  The geolocation process is not really one of coordinate transformation.   While one could think of the track, cross-track array as a two-dimensional grid, the array of raw data values is not necessarily the likeness of anything (OpenGIS definition of image), just a set of data values at individual points.  In addition, as noted above, only the content of the geolocation information is relevant to this standard. A swath must contain information that allows calculation of geolocation, but how this calculation is done is not a content issue.   How attitude/position values or polynomial coefficients are used to derive latitude/longitude is beyond the scope of this standard.  The system of latitude and longitude is defined in metadata; it does not vary point to point.  

 I also recommend that the SWG Imagery Subgroup identify the relationship of the subject standard with the Content Standard for Digital Geospatial Metadata: Extensions for Remote Sensing Metadata under development.

· We do in the second paragraph of the scope section of the swath content standard.  Some quantities needed for geolocation vary with time and must be calculable separately for each pixel.  A swath contains as data the time-dependent quantities needed for these calculations.  Other quantities may be the same for an entire swath.  If they were included in the swath data, they would have the same value for every instance of geolocation data.  They appear in metadata and are listed in the Metadata extensions.  Some specific references to the swath structure will be made for the relevant items of the Metadata extensions.  
    If there is a significant correlation between the two standards, both should go through public review at the same time.  This will also provide an opportunity to the SWG Imagery Subgroup to make a concerted effort to promote review of this standard.

· Although some of the items in the metadata standard are related to the swath, the coverage is much broader.    

 Editorial Changes
Introduction

Objective

The primary objective of this standard is to define the minimum content for remote sensing swath data (hereinafter called the swath data model).  This content standard will provide a solid basis for developing interoperable data formats for remote sensing swath data.

· We have made these changes.

The standard has the following goals:

1.
To provide a common conceptual framework for encoding swath and swath-like data,

2.
To encourage interuse of swath and swath-like data through implementation of transfer standards within the conceptual framework,

3.
To involve non-federal organizations in the development of this standard, thereby encouraging broad applications.

· We have made this change.

Scope

The standard defines the minimal content requirements for a remote sensing swath and the relationships among its individual components. It also discusses the treatment of optional supporting information within the swath model. This standard is classified as a Data Content Standard by the Federal Geographic Data Committee Standards Reference Model (FGDC 1997b).  Data content standards provide semantic definitions of a set of objects and of the relationships among them.  This standard defines a concept called a swath that provides a means for associating certain kinds of remote sensing data with their geolocation.  To that end, it defines those items of information content that are necessary for the realization of the swath concept.

· The proposed wording implies that the FGDC Standards Reference Model classifies this standard.   The Reference Model says nothing at all about this standard; it simply provides the criteria by which a standard is classified.  We have changed the wording to, "In the classification system of  the Federal Geographic Data Committee Standards Reference Model (FGDC 1997b), this standard is a Data Content Standard,"

The Content Standard for Remote Sensing Swath does not specify encoding.  Encoding may be specified at some future time by a separate standard or standards.

The standard specifies only the information that varies with time or from pixel to pixel.   Information that is constant for all data points, such as the axes about which platform roll, pitch, and yaw are measured or the orientation of individual instruments relative to the platform, would be specified elsewhere, for example, in a content standard for remote sensing metadata.

· The prefacing "As a content standard" makes the point that the reason the swath standard does not specify encoding is that it is a content standard.  We think it should be left in.  As far as the name goes, we will revise the name to the new one where the full name is used in the document, but through most of the standard we use the names 'swath standard' or 'swath model'.


Related Standards

The Remote Sensing Swath Data Content Standard is an outgrowth of standards work done for the Earth Observing System Data and Information System (EOSDIS), part of the Earth Observing System, under NASA's Mission to Planet Earth.  As such, it draws heavily on the NASA EOSDIS concepts and data model for remote sensing swath data (HAIS 1995), which were developed from existing standards. The NASA model specifies the minimal content requirements for a swath and the relationships among its individual components.  The EOSDIS project has developed an encoding mechanism and a set of software tools (HITS 1996, 1997) based on that model. Although those tools are related to this content standard, the standard does not depend upon them. In fact, the tools rely on the existing EOSDIS data model. The Committee on Earth Observation Satellites (CEOS), an international information exchange body, has endorsed the development of data models for remotely sensed swath data, through the Data Subgroup of its Working Group on Information Systems and Services (WGISS).

· All recommended changes were made except that "were, themselves" was replaced by "in turn, had been", to emphasize the step by step evolution from existing standards. 

The Spatial Data Transfer Standard (SDTS) addresses the transfer of geospatial data among computer systems (FIPS 1994). 

· Extra space has been removed.

The Raster Profile of SDTS is remotely related to the proposed swath standard because it can be used to transfer remote sensing data.

· In the proposed wording, whether "it" refers to the raster profile or swath standard is ambiguous.  The existing wording makes the point that the ability of the raster profile to transfer remote sensing data is what relates it to the swath.

 However, the SDTS Raster Profile is a transfer standard, while the proposed swath standard is a content standard.  While the SDTS Raster Profile probably could be adapted to transfer remote sensing swath data, there is no overlap between the standards, because they deal with different data standards described by the FGDC Standards Reference Model.

No other current FGDC, national, or international standard addresses this facet of sharing remote sensing swath data.

· We have made these changes.

Standards Development Procedures

This standard has been developed by the Imagery Subgroup of the FGDC Standards Working Group (SWG).  This group consists of members from NASA, the National Oceanic and Atmospheric Administration, the U. S. Geological Survey, the University of Illinois, the University of Wisconsin, and the OpenGIS Consortium.  An initial working draft, discussed by Di and Carlisle (1998), was reviewed by SWG Imagery Subgroup.  The draft was then revised, in accordance with these comments, where appropriate, and the author of the comments was notified that the comments had been incorporated or provided an explanation of why comments were not incorporated.  The revised draft was then submitted to the Imagery Subgroup, and as there were no further changes recommended, on the Standards Working Group. 
The development of this standard is guided by the FGDC Standards Reference Model (FGDC 1997).  The Standards Reference Model, developed by the Standards Working Group of the FGDC, provides guidance to FGDC subcommittees and working groups for the standards development process.  It defines the expectations for FGDC standards, describes different types of geospatial standards, and documents the FGDC standards process.

· We have made these changes.

Section 2.1, first paragraph

A swath is produced when an instrument scans approximately perpendicular to a moving point.  The path of this point, along which time or a time-like variable increases or decreases monotonically, is defined as the ‘Track’ dimension (sometimes referred to as ‘along track’).  The direction of the scan, which is approximately orthogonal to the ‘Track’ dimension, is called the ‘Cross-Track’ dimension.  Determining geolocation depends on knowing which array dimensions correspond to the ‘Track’ and ‘Cross-Track’ conceptual dimensions.  Other conceptual dimensions, such as ‘Detector’, ‘Band’, ‘Channel’, and ‘Parameter’, also can be defined.  However, since these dimensions are not used for geolocation, this standard does not prescribe their usage.  The swath concept can be applied to measurements from a variety of platforms, including satellite, aircraft, and surface.

Section 2.1, Second paragraph

A typical satellite swath consists of a series of instrument scans approximately perpendicular to the ground track over which the satellite moves.   Figure 2-1 shows this traditional physical view.  The term swath is sometimes used to refer to a single scan of the instrument's various detectors.  For the purposes of this standard, however, a series of one or more scans is considered to form a swath.  For this example, the ‘Track’ dimension, the moving point, corresponds to the ground track and the ‘Cross-Track’ dimension, to the direction of the scans approximately perpendicular to it. The instrument records its measurements at discrete points along the track. The same concepts are also applicable to airborne platforms. 

· See also response to comments on Question 8.  Rather than repeating the phrase "approximately perpendicular every time the issue arises, we have included a note after the first mention of perpendicularity, that in the swath context perpendicularity is approximate, not exact, to cover future instances of the concept.

Section 2.1, fourth paragraph

In the data view of a swath, the data are ordered by time or a time-like variable (e.g., scan line counter).  Every scan consists of one or more sets of date/time and/or geolocation information  (e.g., latitude, longitude), and data.  Each time entry records the time when one particular measurement was made.   Each geolocation set corresponds to an individual sensor measurement (e.g., a pixel) within the scan, and provides a means of associating the data with the latitude and longitude of the point on the Earth where it was taken.  The data can be in the form of scalar values, 1D arrays of values (e.g., scan lines or profiles), or nD arrays of values (e.g., scan lines observed in multiple channels or profiles).  
· This point is well taken.   The swath content does not define the precise coordinate system for latitude and longitude; that information will be in metadata.  The recommended changes have been made.

Section 2.1, fifth paragraph

The following examples show how the swath concept would apply in specific cases; they are not a complete description of swath content.  The precise definition is provided in Section 2.3.  Figure 2-3 shows an example of a data view of a swath.  
Section 2.1, tenth paragraph

Table 2-1 shows mandatory 
and optional conceptual dimensions for scanning instruments.  Table 2-2 shows the same information for profiling instruments, and Table 2-3 shows the same information for a combination scanning-profiling instrument, such as the Tropical Rainfall Measuring Mission  (TRMM) precipitation radar.

Table 2-1.  Dimension definitions for a generic scanning instrument

Dimension
Description
Comments

Track
Path of moving point perpendicular to which instrument scans
Mandatory

Cross-Track
Perpendicular to the track and parallel to the surface of the Earth
Mandatory

Detector
Number of footprints per dwell
Optional

Band or Channel
Generally used for lower level data that have not been processed into science parameters
Optional; Band and Parameter are mutually exclusive

Parameter
No physical mapping; generally used for higher level data that have been processed into science parameters
Optional; Band and Parameter are mutually exclusive

Table 2-2.  Dimension definitions for a generic profiling instrument

Dimension
Description
Comments

Track
Path of moving point perpendicular to which instrument scans
Mandatory; must be the first declared dimension

Profile
Perpendicular to the track and in the line of sight to the Earth
Required; ordering among dimensions other than track is unimportant; equivalent to atmospheric level

Detector
Number of foot prints per dwell
Optional; ordering among dimensions other than track is unimportant

Band or Channel
Generally used for lower level data that have not been processed into science parameters
Optional; ordering among dimensions other than track is unimportant; Band and Parameter are mutually exclusive

Parameter
No physical mapping; generally used for higher level data that have been processed into science parameters
Optional; ordering among dimensions other than track is unimportant; Band and Parameter are mutually exclusive

Table 2-3.  Dimension definitions for a generic scanning-profiling instrument

Dimension
Description
Comments

Track
Path of moving point perpendicular to which instrument scans. 
Mandatory

CrossTrack
Perpendicular to the track and parallel to the surface of the Earth
Mandatory

Profile
Perpendicular to the track and in the line of sight to the Earth
Mandatory; equivalent to atmospheric level

Detector
Number of foot prints per dwell
Optional

Band or Channel
Generally used for lower level data that have not been processed into science parameters
Optional; Band and Parameter are mutually exclusive

Parameter
No physical mapping; generally used for higher level data that have been processed into science parameters
Optional; Band and Parameter are mutually exclusive

· The recommended changes have been made.  All instances of required in the tables have been changed to mandatory.  
 Section 2.2, First Paragraph

A swath structure consists of three components: 

1. the sensor data,

2. the geolocation information, and

3. the relationships between data and geolocation.

The elementary data structures for storing both the sensor data and the geolocation information are tables, arrays, or combinations of tables and arrays. A single swath structure can contain any number of tables and multidimensional arrays.

Section 2.3.2, Second Paragraph

The data provider should consult prospective data users when selecting the method or methods used to provide geolocation information.  For example, for cloud studies where the areas of surfaces or volumes of observed elements must be known, 

enough information must be provided to calculate the viewing geometry.  Rueden (1998) discusses which information should be provided with satellite data in order to make the data most useful. 

· The proposed wording might suggest to the reader that the process of calculating viewing geometry is part of swath definition.  All that a swath must provide is the time-dependent information needed to make such a calculation.   We have changed the fourth line  "… must be provided to allow the user to calculate the viewing….", to implement simplification of the kind suggested in the comment without changing the meaning of the sentence. 

Section 2.3.2.3, Fourth Paragraph

Figure 2-7 shows a geolocation table that contains Date, Time, and three columns each  for Attitude ((r , (p , (y )  and Position (x, y, z) for deriving geolocation information for a scan. 

· We have made these additions.

Figure 2-8

Replace “Attitude” by “Attitude ((r , (p , (y )” and “Position” by “Position (x, y, z)”

· We have made these additions.

Section 2.3.3, First Paragraph

The next step is to map the dimensions of the data elements to the ‘Track’ and ‘Cross-Track’ dimensions of the geolocation parameters. Two items  define the relationship between geolocation data and sensor data,:

1) Dimension definition: defines a dimension of geolocation data or sensor data. It is mandatory for each dimension in both geolocation data and sensor data. The dimension definition consists of two parts:

· Dimension Name: The name of a dimension.  The name could be a string of up to 256 ASCII characters. 

· Dimension Size: The size of a dimension. It should be encoded in either binary or ASCII integers

·  We think it clearer if the objective is described before the details of the process.  We have reworded the first paragraph to state. 

     " The next step is to relate geolocation and sensor data by mapping the dimensions of the data elements to the 'Track' and 'Cross-Track' dimensions of the geolocation parameters.   Two items must be defined."

Section 2.3.3, Last Paragraph

This standard does not specify how the mappings are encoded. The encoding standard corresponding to this content standard will specify an encoding method.  Appendix C (informative) of this standard gives some examples on how to use Object Description Language (ODL) to encode the relationship between geolocation and sensor data. Those examples are based on the current NASA EOSDIS standard for swath data.

Appendix A (normative)

Change title to Glossary of Terms and Acronyms.

Add definition for colatitude

· We have made these changes.
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