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General

The following comments apply to the (organization of the) entire document:

G1:   SISO_G01 Entire document:
The organization of the document at the uppermost two levels needs to be improved further.  One approach would be to decide what types of models of the SRM (i.e., conceptual model, physical model, implementation model, etc.) are to be included in this standard, and then organize the top level of the document to present each of those models in a separate clause (e.g., 4. Conceptual model, 5. Physical model, 6. Implementation model).  Currently, the conceptual model contained in clause 4 is incomplete, with clauses 5 and 6 containing much of the remaining conceptual information.  Another possible approach is to focus the top-level clauses on each of the major conceptual groupings, i.e., coordinate systems (including time-related aspects), object reference models, spatial reference frames, and operations (including the accuracy of those operations).

G2:   SISO_G02 Entire document:
Recommend documenting at least the conceptual model of the SRM using UML, either in the main body of the document, or in an annex.  This would enforce an improved degree of clarity and uniformity in the presentation of concepts and their relationships with one another.  Coordinate systems, object reference models, and spatial reference frames each form class hierarchies, with specific SRF subclasses being formed from combinations of specific ORM subclasses and specific coordinate system subclasses.

G3:   SISO_G03 Entire document:
While the attempt to generalize concepts beyond the Earth to other celestial bodies is commendable, this generalization significantly reduces the clarity of the document.  The vast majority of the users of this International Standard will be concerned primarily, if not solely, with the Earth for the foreseeable future.  Therefore recommend that Earth-specific concepts (geodetic, geocentric, etc.) be augmented with their more general equivalents (celestiodetic, celestiocentric, etc.), rather than being replaced by them.

Technical

Clause 3 – Terms, Symbols, and Abbreviations

T1:   SISO_T01 3.2.39 geoidal separation:
Suggest the following improved definition:|
distance between the geoid and the surface of an ellipsoid of revolution Earth reference model, as measured along the normal to the surface of the Earth reference model

T2:   SISO_T02 (none) geometric boundary:
Suggest adding this term, as it is defined in ISO 19107, for use in defining the geometric representation of ORMs.  (See comment on 4.4.1 below). Editor’s Notes: (1) 
4.44

DIS 19107, geometric boundary

boundary represented by a set of geometric primitives of smaller geometric dimension that limits the extent of a geometric object
T3:   SISO_T03 (none) geometric complex:
Suggest adding this term, as it is defined in ISO 19107, for use in defining the geometric representation of ORMs.  (See comment on 4.4.1 below).
DIS 19107, 4.45

geometric complex

set of disjoint geometric primitives where the boundary of each geometric primitive can be represented as the union of other geometric primitives of smaller dimension within the same set
T4:   SISO_T04 (none) geometric object:
Suggest adding this term, as it is defined in ISO 19107, for use in defining the geometric representation of ORMs.  (See comment on 4.4.1 below).
DIS 19107, 4.47

geometric object 
spatial object representing a geometric set
T5:   SISO_T05 (none) geometric primitive:
Suggest adding this term, as it is defined in ISO 19107, for use in defining the geometric representation of ORMs.  (See comment on 4.4.1 below.)
DIS 19107, 4.48

geometric primitive
geometric object representing a single, connected, homogeneous element of space
T6:   SISO_T06 3.2.40 geometry distorting operation:
Current definition is effectively circular.  Suggest the following:
conversion or transformation operation that distorts one or more geometric properties, such as position, direction, distance, or area
current definition: geometry distorting operation
member of the class of operations that distort one or more geometrical relationships
T7:   SISO_T07 3.2.41 geometry preserving operation:
Current definition is effectively circular; suggest the following:
conversion or transformation operation that preserves all geometric properties, including position, direction, distance, and area
geometry preserving operation
member of the class of operations that do not distort geometrical relationships
T8:   SISO_T08 3.2.52  map scale:
This definition needs to be more clearly differentiated from the definition of scale factor.   Suggest adding the phrase “global approximation of” to the beginning of the definition.

T9:   SISO_T09 3.2.55 meridian:
Replace “ellipsoid of revolution” with “ellipsoid of revolution or sphere”.

T10:   SISO_T10 3.2.60 object-centred coordinate system:
Suggest replacing “centre” with “geometric centre”.

T11:   SISO_T11 3.2.61 object-fixed coordinate system:
Suggest the following definition:
coordinate system associated with an object reference model in such a way that the origin of the coordinate system coincides with a fixed position within the geometric represnetation of the ORM

T12:   SISO_T12 3.2.62 object reference model:
Suggest defining an object reference model in terms of the concepts of geometric object, and more specifically geometric complex, as defined in ISO 19107.  (See also the comment on 4.4.1 below.)

T13:   SISO_T13 3.2.65 operation:
Existing definition mixes what the operation does with what it is applied to.  Suggest the following:
coordinate conversion or transformation operation applied to a position, direction, or distance

T14:   SISO_T14 3.2.66 orthogonal coordinate system:
The definition is incorrect.  Suggest "A coordinate system in which the basis vectors are perpendicular. Also see US National Body comment T29. 
T15:   SISO_T15 (None)  orthonormal coordinate system:
Add the following definition:  A coordinate system in which the basis vectors are perpendicular and of unit length 
T16:   SISO_T16 3.2.80  scale factor:
Clarify the relationship between the terms “point scale” and “scale factor”.  (See also 4.5.5.1, which states that “point scale” is the primary term used in this International Standard.)  Either add “point scale” as a synonym for “scale factor”, or replace this definition with a definition for “point scale”, with “scale factor” as a synonym.

T17:   SISO_T17 3.3 Symbols
Need to add symbol for Latitude.  Need to review section 3.2 and make sure all symbols defined are included in this table. 
Clause 4 – Concepts

T18:   SISO_T18 4.1.3 Models and the real world and 4.1.4 Accuracy and errors in operations:
The material contained in these two sections does not belong in the introduction to clause 4, as many of the concepts that it depends on have not yet been presented.  Suggest moving these two sections to a 2nd level subclause at or near the end of clause 4 (e.g., 4.10 Accuracy), after the concepts of coordinate systems, ORMs, ORSs, and SRFs have been presented.

T19:   SISO_T19 4.1.3 Models and the real world, title:
The title of this section does not reflect its content.  The first paragraph states the need to address accuracy within the SRM.  The second paragraph discusses the extent of the scope of the SRM.  The third paragraph discusses, but does not define, the concept of accuracy.  Neither models, nor the relationship between models and the real world, are mentioned in any of these paragraphs.  Suggest that this section be rewritten to define the concept of “accuracy”, in the context of the SRM, and that the title be changed to reflect that purpose.

T20:   SISO_T20 4.2 Coordinate systems:
The objective of this subclause should be to define a hierarchy of coordinate system types, based on the criteria given in the first sentence, such that each type of SRF defined in subclause 4.6 uses one, and only one, of these coordinate system types.  This subclause should be reorganized to address that goal.  Suggest that the primary organizational criteria for coordinate systems include dimensionality (1, 2, and 3-dimensional) and rectilinear vs.curvilinear, while properties such as the Cartesian property, orthogonality and orthonormality are secondary, as not all possible combinations of these properties are actually used in the SRFs defined in this International Standard.

T21:   SISO_T21 4.2.1.1 The Cartesian property, 1st paragraph:
In this section, the only stated requirement for a coordinate system to be Cartesian is that the scale on all axes be the same.  How does this definition apply to a one-dimensional coordinate system, as used in 4.2.1.2?  Are not all one-dimensional coordinates Cartesian by definition? 

T22:   SISO_T22 4.2.1.1 The Cartesian property, 2nd paragraph, 3rd through 6th sentences:
These sentences should be moved to the subclause within 4.2 where such augmented coordinate systems are discussed.  Since no such subclause currently exists, one should be added.

T23:   SISO_T23 4.2.1.2 Rectilinear coordinate systems:
This section needs to rewritten to more clearly define the concept of “rectilinear coordinate system”, and its relationship to the concept of “Cartesian coordinate system”.  “Rectilinear coordinate system” appears to be used as both the more general term, encompassing both “Cartesian coordinate system” and “non-Cartesian coordinate system” (e.g., 2nd paragraph, 3rd sentence), and as equivalent to “non-Cartesian coordinate system” (e.g., 2nd paragraph, 4th sentence).  Similarly, it is not clear why the coordinate system shown in Figure 4.2.1 is a Cartesian coordinate system, while the coordinate system shown in Figure 4.2.2 is a rectilinear (implying non-Cartesian) coordinate system.

T24:   SISO_T24 4.2.1.2.1 Orthogonal and oblique coordinate systems:
Neither orthogonal nor oblique coordinate systems are explicitly defined within this section.  Define both concepts, in terms of the criteria given at the beginning of 4.2.  If orthogonality and the Cartesian property are independent of each other, then it is sufficient to simply state that that is the case.

T25:   SISO_T25 4.2.1.2.1 Orthogonal and oblique coordinate systems, 2nd paragraph, 3rd and 4th sentences:
Move these sentences to a new subclause addressing augmented coordinate systems.

T26:   SISO_T26 4.2.1.2.2 Orthonormal and non-orthonormal coordinate systems, d:
This condition appears to be equivalent to stating that the coordinate system has the Cartesian property, as defined in clause 4.2.1.1.  If this is the case, then simply state that the coordinate system has the Cartesian property.

T27:   SISO_T27 4.2.1.2.2 Orthonormal and non-orthonormal coordinate systems, 4th (last) paragraph, 3rd and 4th sentences:
Move these sentences to the appropriate location in clause 5 where this type of SRF is defined.

T28:   SISO_T28 4.2.2.2 Two-dimensional, 3rd paragraph:
The definitions of clockwise and counter-clockwise appear to be reversed.  A diagram would help to make the definitions clearer.

T29:   SISO_T29 4.2.3 Curvilinear coordinates:
This clause needs to be expanded to include subclauses for each of the types of coordinate systems identified in the list:  polar coordinates, cylindrical coordinates, and spherical coordinates.  Clauses should also be added addressing spherical surface coordinates (r = R + h), and its variant ellipsoidal surface coordinates, which are the basis for geodetic SRFs.

T30:   SISO_T30 4.3 Time:
How do the concepts defined in this subclause relate to the similar concepts defined in other ISO 19108 Geographic information – temporal schema (i.e., temporal reference systems), and ISO 8601 Data elements and interchange formats – Information interchange – Representation of dates and times?
Editor’s note:  T 30 is not a properly formed comment as it suggest no changes to the SRM.
T31:   SISO_T31 4.4 Object Reference Models and Surfaces:
The objective of this subclause should be to define a hierarchy of object reference model types, based on the criteria given in 4.4.1, such that each type of SRF defined in subclause 4.6 uses one of these ORM types, and all ORM types defined here are used by at least one type of SRF.  This subclause should be reorganized to address that goal.  Suggest combining subclauses 4.4.2 and 4.4.4, and subclauses 4.4.3 and 4.4.5, as ORSs are, in general, components of ORMs.  (Of course, a 2D ORM might consist entirely of a single surface.)

T32:   SISO_T32 4.4.1 Introduction, 3rd paragraph, including list:
ISO 19107 Geographic information – Spatial schema contains several concepts that may be useful in defining the geometric structure of ORMs.  These concepts include geometric object, geometric primitive (which includes points, curves, surfaces, and solids), geometric boundary, and geometric complex.  Consider defining the geometric representation of an ORM as a geometric complex, i.e., a set of disjoint geometric primitives, where the boundary of each geometric primitive can be represented as the union of other geometric primitives of smaller dimension within the same set.  For a simple ORM representing the Earth, the geometric complex might consist of an ellipsoid of revolution (a solid), and its boundary (a closed surface).  For an ORM representing the International Space Station, the geometric complex might consist of a large number of geometric primitives (cylinders, cones, etc.)
The components of an ORM would consist of:
a.
identification of the real-world object that the ORM represents,
b.
a geometric complex that models the geometry of the real-world object,
c.
a mapping between the geometric complex and the real-world object that allows positions, directions, etc. on or near the real-world object to be related to the geometric complex, and vice versa.
The nature of the mapping would depend on the nature of both the real-world object and the nature of the geometric complex that models it.  For a simple model of the Earth as an ellipsoid of revolution, the mapping would relate the centre of mass of the Earth to the geometric centre of the ellipsoid of revolution, and the axis of rotation of the earth to the minor axis of the ellipsoid of revolution.  An ORM representing the International Space Station would require a more elaborate mapping, perhaps with multiple reference points and/or orientation vectors.
Editor’s note: This is not a properly formed comment as it calls only for “consideration” of an alternate approach without providing the suggested replacement text.
T33:   SISO_T33 4.4.2 Object Reference Surfaces, 1st sentence:
The phrase “n-dimensional surface” is problematic, as a “surface” is normally defined to be a two-dimensional geometric entity.  “Boundary” is a more general term that applies to geometric entities of any dimensionality.  Suggest that an ORM be defined to be a zero-, one-, two-, or three-dimensional geometric object (in the sense of ISO 19107), and that the term “surface” be limited to references to two-dimensional geometric objects.

T34:   SISO_T34 4.4.3.1 Planetary reference surfaces, 1st sentence:
Spheres and ellipsoids of revolution are three-dimensional geometric primitives (i.e., solids).  The bounding surface of a sphere or ellipsoid of revolution is the ORS, not the sphere or ellipsoid of revolution itself.  This distinction should be made clear throughout this International Standard.

T35:   SISO_T35 Table 4-2 – Object Reference Model types, all entries:
The table entries do not explicitly address the first rule stated in 4.4.1, i.e., identification of the (type of) real-world object.

T36:   SISO_T36 4.5 Projections:
A projection converts points in one type of coordinate system (spherical surface coordinates or ellipsoidal surface coordinates) to another type of coordinate system (two-dimensional orthonormal).  The relationship of the projected coordinate system to the underlying ORM is modified, but the underlying ORM remains unchanged.  Since projections define new types of coordinate systems, this subclause should either be incorporated into subclause 4.3, or immediately follow subclause 4.3.  It should precede subclause 4.4.

T37:   SISO_T37 4.5.1 through 4.5.6:
The material in these subclauses is concerned with various properties of projections, and therefore should be contained within subclause 4.5.2.  Suggest organizing the existing 4.5.2 into multiple subclauses, each addressing a single property (invertibility, conformal property, domains of validity, scale, etc.)  Material that does not fit within this organization should be moved into 4.5.1.

T38:   SISO_T38 4.5 Projections (Projected coordinate systems):
This clause should define all of the types of projected coordinate systems used by the SRFs defined in clause 5.  A subclause 4.5.x Projected coordinate systems, should be added.  This should include subclauses addressing cylindrical, conic, and azimuthal projections, as well as specific projection types within each of those categories (i.e., Mercator, Transverse Mercator, Lambert Conformal Conic, Polar Stereographic, etc.)  Any material currently contained in clause 5 that defines various projections should be moved to this subclause.

T39:   SISO_T39 4.5 Projections (Augmented projected coordinate systems):
Augmented projected coordinate systems need to be specifically addressed within this clause.  A subclause 4.5.x Augmented projected coordinate systems, should be added to accomplish this.  Existing material in 4.5.2 and elsewhere that is concerned with augmented coordinate systems should be moved to this subclause.

T40:   SISO_T40 4.5.5 Scale, 1st sentence:
Replace “scale factor of the projection” with “point scale” or “point scale factor” to better match the header of 4.5.5.1.

T41:   SISO_T41 4.5.5.1 Point Scale:
Select one name for this concept (“scale factor”, “point scale”, “point scale factor”), and use it consistency throughout this subclause, and throughout the rest of this International Standard.

T42:   SISO_T42 4.5.5.2 Map scale, 3rd sentence:
Replace the first occurrence of “map scale” with “scale factor” (or whatever term is selected for this concept).  The “map scale” is a global approximation of the scale factor, over the domain of validity of the projection.

T43:   SISO_T43 4.6 Spatial Reference Frames:
The goal of this subclause should be to define the hierarchy of SRF types, such that each SRF type references (by subclause) one of the ORM types defined in subclause 4.4, and one of the coordinate system types defined in subclause 4.3.  This subclause should include a lower-level subclause defining each SRF type.  Much of the material contained in clause 5 probably should be contained in this subclause.  In any case, the relationship between 4.6 and clause 5 should be clarified.

T44:   SISO_T44 4.6.1 Introduction, 1st sentence:
Suggest that an SRF consists of an ORM, a coordinate system, AND a mapping of the coordinate system to the ORM, which includes the location of the coordinate system origin, and the orientation of the coordinate system axes, in terms of the geometric representation of the ORM.

T45:   SISO_T45 4.7 Spatial operations:
The relationship between this subclause, subclause 4.9 (which is currently empty), and clause 6 needs to be be made clear.  Suggest that both 4.7 and 4.9 be integrated into clause 6.

T46:   SISO_T46 4.7.2 Operations on coordinates, 1st paragraph:
To be consistent with the definition of coordinate conversion given in clause 3, replace “spatial location of a point in a different coordinate system, while holding the ORM constant” with “spatial position of a point with respect to a different SRF that uses the same ORM”.

T47:   SISO_T47 4.7.2 Operations on coordinates, 2nd paragraph:
To be consistent with the definition of coordinate transformation given in clause 3, replace “spatial location of a point using a different ORM, while holding the coordinate system constant” with “spatial position of a point with respect to a different SRF that uses a different ORM”.

T48:   SISO_T48 4.8 The Spatial Reference Model:
It is not clear why this subclause is necessary.  Suggest integrating it into 4.1.2.

T49:   SISO_T49 4.9 SRM Operations:
It is not clear why this subclause is necessary or desirable.  Suggesting integrating it, along with 4.7, into clause 6.

Clause 5 – Spatial Reference Frames

T50:   SISO_T50 5 Spatial Reference Frames:
Since SRFs are part of the conceptual model, this clause should be integrated into subclause 4.6.

T51:   SISO_T51 5 Spatial Reference Frames:
Since each SRF consists of an ORM and a coordinate system, each SRF type defined within this clause should reference, by subclause number, both a specific ORM type defined in 4.4, and a specific coordinate system type defined in 4.2. All material in this clause that is actually defining ORMs should be moved into 4.4, while all material that is actally defining coordinate systems should be moved into 4.2.

T52:   SISO_T52 5.1.2 Introduction and overview, 1st paragraph, 1st sentence:
Change “This clause defines the Spatial Reference Frame (SRF)” to “This clause defines the types of Spatial Reference Frames (SRFs)”.  It should be kept clear throughout this International Standard that it is defining types (classes) of SRFs, and not instances.

T53:   SISO_T53 5.5.2 Celestiodetic 3D:
It should be noted within this subclause that there is a region near the center of the ellipsoid of revolution where the latitude of points is not well defined.

Clause 6 – Operations

T54:   SISO_T54 6.2.3 Conversions:
Because each of the subclauses within this subclause addresses conversions between two different types of SRFs, as (presumably) shown in Figure 6.2.1, their titles should reflect both of these types, rather than just one (i.e., celestiodetic and Mercator, or celestiocentric and local tangent plane).

Editorial

Clause 0 – Introduction

E1:   SISO_E01 Introduction Purpose, 1st paragraph, 3rd and 4th sentences:
For more consistent use of terminology, suggest improved wording as follows:
It also provides the concepts needed to convert positions, directions and distances accurately among multiple spatial reference frames. These spatial reference frames include both those referenced to the Earth and those referenced to other objects such as planets and spacecraft.

E2:   SISO_E02 Introduction Purpose, 1st paragraph, 6th sentence:
For more consistent use of terminology, suggest improved wording as follows:
These data include astronomical, orbital, geomagnetic, and local observations whose spatial reference frame may be fixed with respect to observer, solar, celestial, or other positions rather than, for example, the equator plus a prime meridian on the surface of an Earth reference model.

E3:   SISO_E03 Introduction Purpose, 2nd paragraph:
For more consistent use of terminology, suggest improved wording as follows:
This International Standard provides a conceptual model that allows spatial reference frames to be defined in such a way that they describe geometric properties uniquely, and allows functions to be defined that transform positions between different spatial reference frames.

E4:   SISO_E04 Introduction Design Criteria:
Are the design criteria listed in any particular order, e.g., order of priority?  If not, should they be?

E5:   SISO_E05 Introduction Design Criteria, Unambiguous:
Suggest replacing “other geometric properties” with “various geometric properties” to improve clarity.

E6:   SISO_E06 Introduction Design Criteria, Operational accuracy, 1st sentence:
Suggest improved wording as follows:
Allow the accuracy of conversion and transformation operations to be precisely described with respect to a specific object reference model.

E7:   SISO_E07 Introduction Design Criteria, Conversion and transformation:
This item should logically precede Operational accuracy.

E8:   SISO_E08 Introduction Desgin Criteria, Mathematical descriptions:
Suggest improved wording as follows:
Provide mathematical descriptions of conversion and transformation operations with definable operational accuracy.
(Note that this item seems to repeat the same concepts as both the Operational accuracy and Conversion and transformation items.)

E9:   SISO_E09 Introduction Final sentence:
Suggest improved wording as follows:
To ensure that conversion and transformation operations are performed consistently, the Application Program Interface defines functions that insure high precision conversion between different representations of geometric properties.

Clause 3 – Terms, Symbols, and Abbreviations

E10:   SISO_E10 3 Definitions, general:
For consistency, suggest dropping all articles (a, an, the) at the beginnings of definitions.

E11:   SISO_E11 3.2.11, 3.2.12 coordinate conversion and coordinate transformation:
For more consistent use of terminology, suggest replacing “location” with “position” in both of these two definitions.

E12:   SISO_E12 3.2.44 gross error:
For more consistent use of terminology, suggest replacing “mistakes” with “errors”. (See inherent error.)

E13:   SISO_E13 3.2.67 orthometric height:
Replace “a geoid” with “the geoid”.  Similarly, replace “a the geoid” with “the geoid”.
(Note: there is conceptually only one geoid, but there are multiple models of the geoid, e.g., EGM 96)

E14:   SISO_E14 3.2.82 semi-major axis of an ellipse:
”largest” should be “larger”, since only two items are being compared

E15:   SISO_E15 3.2.83 semi-minor axis of an ellipse:
”smallest” should be “smaller”, since only two items are being compared

Clause 4 – Concepts

E16:   SISO_E16 4.1.2 Introduction and overview, 2nd paragraph, 3rd sentence:
Replace “ORM” with “ORMs”, and the first instance of “ORS” with “ORSs”.
Note: includes US National Body comment E35.

E17:   SISO_E174.1.2 Introduction and overview, 3rd paragraph, 1st sentence:
At the end of the sentence, replace “the world itself” with “the real world itself”.

E18:   SISO_E18 4.1.2 Introduction and overview, 3rd paragraph, 2nd sentence:
Replace “spatial reference model” with “SRM”.

E19:   SISO_E19 Unnumbered heading, Measures of time and their relationships:
This heading is not numbered.  It appears that it should be 4.3.2, changing the numbers of all subsequent subclauses within 4.3.
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