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General

The following comments apply to the entire document:

Technical

Clause 3--Definitions

T1:   TC211_T01 The definition of coordinate in 3.2.13 is both too general and too specific.  It is too general in that it implies (as does the note in 3.2.58) that all n-tuples are coordinates.  This seems to be an unnecessary restriction of a term that has a wider meaning in the broader information technology context.  It is too specific in that it limits coordinates to sets of real numbers.  Grid coordinates are often sets of integers.  

The definition ignores the fact that the order of the numbers included in the coordinate is significant.  

3.2.58 defines n-tuple as "n real numbers . . ." The words "real numbers" should not be repeated in the definition of coordinate.  

Unfortunately, the word coordinate is commonly used in two different ways, even in mathematical dictionaries and texts.  Sometimes the singular form is used to refer to the sequence of numbers that designates the position of a point, and sometimes the singular is used to refer to one member of that sequence.  It is used in both ways in this standard.  After dithering for a long time, TC211 decided to use the singular form for one of the sequence.  

Recommendation:  Use the following definition from TC211 (ISO 19107):

one of a sequence of numbers designating the position of a point in N-dimensional space

T2:   TC211_T02  3.2.15 The definition of coordinated universal time is not restrictive enough; there could be many time scales that differ from International atomic time by an integral number of seconds.  

Recommendation: Use the definition from the ITU (ITU R 460-5, 9/97)

time scale maintained by the Bureau Internationale de l'Heure, with assistance from the International Earth Rotation Service, that forms the basis of a coordinated dissemination of standard frequencies and time signals

The information about the relationship to International atomic time and universal time polar motion corrected could be put into a note.  

T3:   TC211_T03 3.2.18  The concept of distortion is surely broader than the concept described by the definition in 3.2.18.  Perhaps the term should be "geometric distortion" or "projection distortion."   

T4:   TC211_T04 3.2.24, 3.2.59 The phrase "of a map grid" in the definitions of Easting (3.2.24) and Northing (3.2.59) seems to restrict the concept unnecessarily.  Deleting it would also make the definition more similar to the one used in ISO 19111. 

T5:   TC211_T05 3.2.25 The definition for elevation (3.2.25) is inconsistent with the discussion in 4.4.3.1.2.  3.2.25 states that elevation is measured along a plumb line, while 4.4.3.1.2 states that it is measured along a vector normal to the ERS [should say ORS].  Both are true only if the ERS is the geoid or some other equipotential surface.  Replace the words "along the plumb line at" in 3.2.25 with the words "along the normal to."  

T6:   TC211_T06 3.2.26 The note in 3.2.26 states that an ellipse is considered to be "in a plane of some orthonormal 2D coordinate system."  There is no reason to limit the plane to being a in a 2D coordinate system.  Delete "2D."  

T7:   TC211_T07 3.2.27 The note in 3.2.37 states that geodetic longitude is positive in the counter-clockwise direction.  Normally, longitude is positive in eastward.  Eastward is counter-clockwise when the ellipsoid is viewed from the north, but clockwise when it is viewed from the south.  Recommend revising the note to state that geodetic longitude is positive eastward and negative westward.  

T8:   TC211_T08 3.2.52 The term "map scale" (3.2.52) and its definition ignore the need for a definition of image scale.  The JCS definition for "scale" (from MIL-HDBK 850) applies to both maps and images.  

"The ratio or fraction between the distance on a map, chart, or photograph and the corresponding distance on the surface of the Earth."

This definition would need only minor changes to be useful in this standard.  

T9:   TC211_T09 3.2.58 It is not clear why n-tuple (3.2.58) is treated as a synonym for coordinate in this standard, nor why it is limited to real numbers. It should be possible to use an n-tuple for any set of n values, whether they represent coordinates or not.  Given a better definition of coordinate (See comment T1.), this term and definition could be deleted.  

T10:   TC211_T10 3.2.65 Reference 3.2.65, a list of subtypes is not a definition, particularly since the only subtype so far defined (3.2.95, vector operation) reuses the term operation in its definition.  Recommend the definition from ISO 2382: "well defined action that, when applied to any permissible combination of know entities, produces a new entity." The example given in ISO 2382 is that of arithmetic addition.  

T11:   TC211_T11 3.2.66 The definition of orthogonal coordinate system (3.2.66) contradicts the common language meaning of orthogonal.  This may be an editorial problem, since usage of this term in the body of the standard is consistent with the idea that an orthogonal coordinate system is one in which all axes are perpendicular to each other.  This definition given seems to be an alternative for the definition of oblique coordinate system (3.2.64).  

T12:   TC211_T12 3.2.69 The definition of plumb line relates it to the direction of the earth's gravity field.  Shouldn't this concept be extended to all bodies?  Recommend changing "the earth's gravity field" to "a gravity field." 

T13:   TC211_T13 3.2.73 The definition of projected coordinate system uses the term "orthonormal coordinate system." Orthonormal coordinate systems are described in Clause 4, but the term is not defined in Clause 3.  This term and its definition should be added to Clause 3.  

T14:   TC211_T14 3.2.76 Rectilinear coordinate system (3.2.76) is defined as "an orthonormal coordinate system."  There is no definition of orthonormal coordinate system in Clause 3.  The definition given for rectilinear coordinate system is inconsistent with the discussion subclause 4.2.1, which makes it clear that an orthonormal coordinate system is a subtype of rectilinear coordinate system.  

T15:   TC211_T15 3.2.48, 3.2.78 The definitions of "inherent error" (3.2.48) and "round-off error" (3.2.78) seem to be describing the same concept.  If these terms are synonyms, they should be listed in a single entry; if the concepts are not the same, the definitions need to be improved to make clear the distinction between them.  

T16:   TC211_T16 3.2.79 The concept of right-handed(3.2.79) is not limited to Cartesian coordinate systems as they are defined in this standard.  The word "Cartesian" should be deleted."  

T17:   TC211_T17 3.2.80 The definition given for scale factor (3.2.80) is essentially the same as the definition for map scale in 3.2. 52.  It describes a ratio that is the reciprocal of the value usually identified by the term scale factor.  The difference in the two definitions given suggests an attempt to distinguish between two concepts of scale often differentiated as scale and principal scale.  The definitions below, taken from MIL-HDBK 850, could be used as a basis for clear definitions of these three concepts.  

scale—1. (JCS) The ratio or fraction between the distance on a map, chart, or photograph and the corresponding distance on the surface of the Earth 

scale factor—A multiplier for reducing a distance obtained from a map by computation or scaling to the actual distance on the datum of the map. 

principal scale—(JCS)  In cartography, the scale of a reduced or generating globe representing the sphere or spheroid defined by the fractional relation of their respective radii.  Also called nominal scale. See also scale.

T18:   TC211_T18 3.2.83, 3.2.84 The definitions of semi-major axis of an ellipse and semi-minor axis of an ellipse are both circular.  In addition, they both refer to the two line segments from the center of the ellipse to the ellipse, when there are actually four such line segments.  Subclause 3.3 contains symbols for major axis and minor axis, neither of which is defined.  Recommend defining major axis of an ellipsoid and minor axis of an ellipsoid and using those terms in the definitions of semi-major and semi-minor axis.  Include the symbols for each in the term entries as specified by the ISO/IEC Directives, Part 3.  As a less preferable alternative, define the terms as they are in ISO 109111: the semi-major axis is the longest radius of an ellipse, and the semi-minor axis is the shortest radius of an ellipse.  

T19:   TC211_T19 3.2.86 The definition for sidereal time (3.2.86) confuses the concept of sidereal time with the concept of a sidereal time scale.  The statement about unit of duration is confusing: it implies that the sidereal day is the unit for measuring sidereal time, but sidereal time is measured in hours, minutes and seconds.  Recommend changing the definition of sidereal time to "hour angle of the vernal equinox," and adding a separate definition of sidereal day if that is needed.  

T20:   TC211_T20 3.3 The table of symbols in 3.3 includes a symbol for the term "celestiocentric latitude."  This term is used in Clause 6, but is not defined in Clause 3.  The term and definition should be added to clause 3.  

T21:   TC211_T21 3.3 The table of symbols in 3.3 includes "a" as the symbol for "Major axis of an ellipsoid" and "b" as the symbol for "minor axis of an ellipsoid.  Common usage in mathematics and geodesy is that "a" represents the length of the semi-major axis, and "b" represents the length of the semi-minor axis.  The symbols are used in this way in 4.4.2.  The entries in the table should be changed to reflect this.

T22:   TC211_T22  3.2.59 Term entry 3.2.59 includes the symbol "N" for Northing.  The table of symbols in 3.3 lists "N" as the symbol for "Geoid separation."  Presumably "geoid separation" refers to the same concept as the term "geoidal separation" defined in 3.2.39.  The term entry at 3.2.39 provides no symbol for "geoidal separation."  
Find distinct symbols for Northing and for geoidal separation.  Include both symbols in the appropriate term entries as well as in the table of symbols.  Us the term "geoidal separation" rather than "geoid separation" in the table.  
Clause 4--Concepts

T23:   TC211_T23 The 2nd sentence of 4.1.4.1 states that map projections "may result in the distortion of some geometric properties."  Map projections always result in distortion of some geometric properties.  The word "may" should be deleted.  

T24:   TC211_T24  4.2.1.2  The 4th sentence of the 2nd paragraph of 4.2.1.2 contradicts both the preceding sentence and the later discussion of 2- and 3-dimensional coordinate systems.  Are the terms "rectilinear coordinate system" and "Cartesian coordinate system" in the wrong order?

T25:   TC211_T25 4.4.2.3 The description of an ellipsoid of revolution in 4.4.2.3 is both confusing and inadequate.

The confusion is generated by the dual use of the symbols "a" and "b".  These are identified in 3.3 as the symbols for major axis [a] and minor axis [b].  They are used in this way in several statements in 4.4.2.3, e.g., the first sentence of the 5th paragraph.  They are also used to identify line segments that may be either the major or the minor axis, e.g. items (d) through (g) in the 8th paragraph.  The reader then does not know if the "a" in items (h) through(l) of the 8th paragraph refers to the length of the major axis or to the length of a line segment that might be either the semi-major or the semi-minor axis.  If it is interpreted to be the semi-minor axis, the value for flattening [item (k)] is negative.  

The definitions of major axis, minor axis, semi-major axis and semi-minor axis of an ellipse in 4.4.2.3 are inadequate.  As they are defined, the major and minor axis are any two line segments through the center of the ellipse, with the longer of the two being the major axis and the shorter of the two being the minor axis.  There is nothing in the definition to indicate that the semi-major axis and semi-minor coincide with the major axis and the minor axis.  

3.2.82 and 3.83 define the semi-major axis of an ellipsoid of revolution and the semi-minor axis of an ellipsoid of revolution by their relationship to the generating ellipse.  Generating ellipse is defined at 3.2.33, but the term is not used anywhere in the standard.  It would be appropriate to use it in this subclause.  

Recommend the following changes:

Replace the 2nd paragraph with:

Geometrically, an ellipse is the locus of points in a plane such that the sum of the distances from two distinct fixed points lying in the plane (the foci of the ellipse) is a constant which is greater than the distance between the fixed points. Figure 4.4.1 depicts an ellipse.  

Replace items (a) through (d) of the 3rd paragraph with:  

a.
The line segment QQ' = 2 a through the foci of the ellipse is called the major axis of the ellipse.

b.
Either of the two line segments of length a from the centre of the ellipse to Q or Q' is called a semi-major axis of the ellipse.  

c.
The line segment PP' = 2 b through the foci of the ellipse is called the minor axis of the ellipse.

d.
Either of the two line segments of length b from the centre of the ellipse to P or P' is called a semi-minor axis of the ellipse.  

Add the following sentence to the 7th paragraph:

In this example, the generating ellipse has been rotated around its minor axis.  

In the 8th paragraph, replace items (d) through (g) with the following:

d.  The major axis of the ellipsoid of revolution is the major axis of the generating ellipse; it is a line segment of length 2a.  In the example of Figure 4.4.2, the major axis lies in the X-Y plane.

e.  The semi-major axis of the ellipsoid of revolution is the semi-major axis of the generating ellipse; it is a line segment of length a.

f.  The minor axis of the ellipsoid of revolution is the minor axis of the generating ellipse; it is a line segment of length 2b.   In the example it coincides with the Z-axis, because it is the axis around which the generating ellipse was rotated.  

g. The semi-minor axis of the ellipsoid of revolution is the semi-minor axis of the generating ellipse; it is a line segment of length b.

h.  The Z-axis coincides with the axis around which the generating ellipse was rotated.  In Figure 4.4.2, this is the semi-minor axis of the ellipsoid, but it could be the semi-major axis of the ellipsoid.

Change the current item (h) to:

i.  The equator is the intersection of the X-Y plane with the ellipsoid of revolution.  The locus of all points on the equator is a circle of radius r.  the length of the radius equals the length of the semi-major axis a if the generating ellipse has been rotated around its semi-minor axis, as in the example.  The length of the radius equals the length of the semi-minor axis b if the generating ellipse has been rotated around its semi-major axis.  

Change the current item (j) to:

k.  The prime meridian is the meridian through (r, 0, 0).

T26:   TC211_T26 The 1st sentence of 4.4.2.5 states that surfaces of constant pressure potential can be defined for all objects of planetary size covered by significant gaseous layers.  Such surfaces can be defined within liquid and solid layers as well.  Recommend deleting the words "covered by significant gaseous layers."  

T27:   TC211_T27  4.4.3.1.2  The 3rd sentence of the 2nd paragraph of 4.4.3.1.2 states that a plumb line (previously described as a vector) is perpendicular to all equipotential surfaces of the Earth's gravity field that intersect it.  Equipotential surfaces of the earth's gravity field are not necessarily parallel or concentric.  Either the plumb line is curved, or it is not normal to all of the equipotential surfaces that intersect it. Recommend replacing "all of the equipotential surfaces of the Earth's gravity field that intersect it" with "the equipotential surface of the Earth's gravity field at its origin."  

T28:   TC211_T28 4.5.1 Much of the discussion in the 2nd paragraph of 4.5.1 is based on the argument that the Mercator projection is not invertible. This is not correct.  Either the orthographic or the stereographic projection would be a good example of a non-invertible projection.  

T29:   TC211_T29 4.5.5.1 The definition of scale factor in the 2nd sentence of 4.5.5.1 is just the reverse of the normal definition.  This standard seems to confuse the concepts of scale factor and point scale both here and in 3.2.52 and 3.2.80.  These concepts need to be kept separate.  Point scale is correctly distinguished from the map scale described in 4.5.5.2, which is commonly known as either nominal scale or principal scale.  

T30:   TC211_T30 4.5.6  The concept described in 4.5.6 is grid convergence, not convergence of the meridians.  These are distinct concepts.  [See definitions in MIL-HDBK 850.]  Change the heading for this subclause to "Grid convergence" and use that term rather than "convergence of the meridian" throughout this subclause.  
Clause 5--Spatial reference frames

T31:   The definition of a Local Space Rectangular 2D SRF in 5.2.1 needs to specify the orientation of the axes in terms of the concepts discussed in 4.2.2.2.  

T32:   The definition of a Local Space Rectangular 3D SRF in 5.2.2 needs to specify the orientation of the axes in terms of the concepts discussed in 4.2.2.3.  

Editorial

Clause 1--Scope

Clause 2--Normative references

Clause 3--Definitions

E1:   TC211_E01 3.2.15 The term coordinated universal time  (in 3.2.15) should be capitalized as it is in the body of the standard, and the abbreviation UTC should be inserted on the next line.  (Reference ISO/IEC Directives, Part 3, Annex C)

E2:   TC211_E02  3.2.15 The term International atomic time should be capitalized in 3.2.15, 3.2.49 and 3.2.91 as it is in the body of the standard (i.e., International Atomic Time).  

E3:   TC211_E03  3.2.16 The initial indefinite article should be deleted from 3.2.16, 3.2.33, 3.2.46, 3.2.48, 3.2.64, 3.2.66, 3.2.68, and 3.2.76.  (Reference ISO/IEC Directives, Part 3, Annex C)

E4:   TC211_E04  3.2.26 The initial definite article should be deleted from 3.2.26, 3.22.30, 3.2.31, and 3.2.36.  (Reference ISO/IEC Directives, Part 3, Annex C)

E5:   TC211_E05  3.2.21 The virgule (/) should be deleted from 3.2.21.  

E6:   TC211_E06  3.2.62 The term "object reference model" is consistently capitalized in Clauses 4, 5 & 6.  .  It should be capitalized in the same way in Clause 3.

E7:   TC211_E07  In 3.2.21, "Earth reference model" should be "Earth Reference Model" as it is in 3.2.23.  

E8:   TC211_E08  3.2.24 The definition of Easting (3.2.24) uses "linear distance" while the definition of Northing (3.2.59) uses "Euclidean distance." Since Easting and Northing use the same kind of distance, the term used for that distance should be the same.  

E9:   TC211_E09 3.2.36  This standard generally uses the term "celestiodetic latitude," except in the special case of the earth, where it uses the term "geodetic latitude." "Geodetic latitude" is defined in 3.2.36 in a way that applies to any rotating celestial body. The term entry includes the symbol φ, which is linked to the term "celestiodetic latitude" in the table of symbols in 3.3.  "Celestiodetic latitude" is not defined in Clause 3.  

Recommend: (1) add the term "celestiodetic latitude" to Clause 3 with the definition given in 3.2.36; (2) define "geodetic latitude" as the celestiodetic latitude of a point on the earth.  

E10:   TC211_E10  3.2.36 This standard generally uses the term "celestiodetic longitude," except in the special case of the earth, where it uses the term "geodetic longitude." "Geodetic longitude" is defined in 3.2.36 in a way that applies to any rotating celestial body. The term entry includes the symbol λ, which is linked to the term " longitude" in the table of symbols in 3.3.  "Celestiodetic longitude" is not defined in Clause 3, nor isit included in the table in 3.3.  

Recommend: (1) add the term "celestiodetic longitude" to Clause 3 with the definition given in 3.2.36; (2) define "geodetic longitude" as the celestiodetic longitude of a point on the earth; replace "Longitude in the symbol table of 3.3 with "Celestiodetic longitude."  

E11:   TC211_E11  3.2.38 The clause "that approximates the undisturbed mean sea level of the oceans" is not an essential part of the definition of geoid (3.2.38).  The word "undisturbed" is not needed -- can mean sea level ever be "disturbed?" The phrase "of the oceans" is redundant as a modifier of "mean sea level," unless it is intended to restrict the relationship of the geoid to mean sea level to oceanic areas.  

Recommendation:  Move the clause to a NOTE, and delete the words "undisturbed" and "of the oceans."  

E12:   TC211_E12 In 4.2.41 "tha tdo" should be "that do."

E13:   TC211_E13 3.2.55 The punctuation of the definition of meridian (3.2.55) causes confusion as to how many points are involved.  It would be clearer if another comma were to be inserted before "and the center of the ellipsoid of revolution."  

E14:   TC211_E14 3.2.55 The note to the definition of meridian (3.2.55) includes a reference to ISO 19111. This implies that the definition is taken from ISO 19111.  However, the definition is not that provided by ISO 19111, although the note is identical.  

Recommendation:  Delete the reference to ISO 19111. 

E15:   TC211_E15 3.2.58 Use of the word "symbols" in the NOTE to the definition of n-tuple (3.2.58) implies that they cannot be used in computations.  Recommend changing "are symbols representing" to "are used to represent." 

E16:   TC211_E16 3.2.24 The definition of Easting (3.2.24) uses the phrases "in the coordinate system of a map grid," where the definition of Northing (3.2.59) uses "in a coordinate system of a map grid."  Given the similarity of the two concepts, the two definitions should be as similar as possible.  If the phrase of a map grid" is deleted (See comment T4.), the article should be "a" If it is not deleted, the article should be "the" since a map grid normally has one coordinate system.  

E17:   TC211_E17 3.2.78 The use of the indefinite article and the singular form of the word "sequence" in the definition of round-off error (3.2.78) suggests that the term refers to an inability to represent all real numbers as one finite sequence of digits.  Recommend changing "a finite sequence of digits" to "finite sequences of digits." 

E18:   TC211_E18 3.2.84 Semi-major axis of an ellipsoid of revolution (3.2.84) is defined as the major axis of the generating ellipse.  This should be the semi-major axis of the generating ellipse.  

E19:   TC211_E19 3.2.85 Semi-minor axis of an ellipsoid of revolution (3.2.85) is defined as the minor axis of the generating ellipse.  This should be the semi-minor axis of the generating ellipse.  

E20:   TC211_E20 3.2.88  The definition in 3.2.88 ends with a period, contrary to the format specified by ISO/IEC Directives, Part 3.  

E21:   TC211_E21 3.2.90 The definition given for spheroid (3.2.90) is the term defined at 3.2.27.  If spheroid and ellipsoid of revolution are synonyms, they should be included in a single term entry, as specified by the ISO/IEC Directives, Part 3.  

E22:   TC211_E22 3.3 The table of symbols in 3.3 includes a symbol for convergence of the meridian.  According to the ISO/IEC Directives, Part 3, a symbol should be included with the term entry in the terminology Clause.  This symbol should be included in 3.2.10.  

E23:   TC211_E23 3.2.24 Term entry 3.2.24 includes the symbol "E" for Easting.  This should be included in the table of symbols in 3.3.  

E24:   TC211_E24 3.4 Most of the abbreviations in 3.4 are for terms defined in 3.2.  Although the ISO/IEC Directives do not explicitly state that abbreviations should be included in the term entries of the terminology clause, they include several examples in which they are included in the same way that symbols are included.  Recommend doing that in this standard.  

Clause 4--Concepts

E25:   TC211_E25 4.4.4 The last sentence of the 4th paragraph of 4.4.4 is missing the word "be."  

E26:   TC211_E26 4.3.2.3.1  The second sentence of the first paragraph of 4.3.2.3.1 is missing a preposition.  "mainly due torques" should be "mainly due to torques."  

E27:   TC211_E27 4.4.2.3  The term "semi-minor axis" is misused in the 4th paragraph of 4.4.2.3.  The words "semi-minor axis "a" should be changed to "semi-major axis a."  

E28:   TC211_E28 4.4.2.3  Items (k) and (l) in the 8th paragraph of 4.4.2.3 refer to the flattening and eccentricity of the ellipse, but this paragraph is a description of the ellipsoid of revolution.  Change "ellipse" to "ellipsoid."  

E29:   TC211_E29 Equation 4.11 uses α in each of its terms, although it is supposed to be the equation for an ellipsoid of revolutions with center at (α, β, χ).   Change (y - α) to (y - β) and (z - α) to (z - χ).  

E30:   TC211_E30  4.4.3.1.2 The definition of elevation in the 1st sentence of 4.4.3.1.2 refers first to the ORS, and then to the ERS.  It should be ORS in both cases.

E31:   TC211_E31 Table 4.2 The list elements in the 2nd and 3rd columns of Table 4-2 are lettered in a continuous sequence from the top to the bottom of the table.  Since the elements in each row  apply only to the ORM identified in the first column, the lettering should be restarted in each row.  

Clause 5--Spatial Reference Frames

E32:   TC211_E32 5.1.2 In the first sentence of 5.1.2, Spatial reference Frame should be plural.  

E33:   TC211_E33 5.1.2 The second paragraph of 5.1.2 adds no useful information.  It should identify the number of categories into which SRF's have been classified.

E34:   TC211_E34 5.2  Item (d) of 5.2 refers to a plane "bounding the X-Y axes."  This wording seems strange.  I suggest "containing the X-Y axes."  

E35:   TC211_E35 5 5 1 The 1st sentence of 5.5.1 reference 5.5.21 with the wrong title for that subclause.  It is not necessary to include subclause titles in cross-references.  Recommend deleting the title.  

E36:   TC211_E36 5.5.2 The 2nd paragraph of 5.5.2 refers twice to the normal SP in Figure 5.5.1, but there is no "S" in that figure.  

E37:   TC211_E37 5.5.2  Items (e) and (f) in the 4th paragraph of 5.5.2 refer to celestiodetic longitudes; they should be referring to celestiodetic latitudes.  

E38:   TC211_E38 5.6.2 The  1st sentence of the 2nd paragraph of 5.6.2 contains the words "be different that." "That" should be "from" or "than."  

Clause 6--Operations

Clause 7--Quality assurance for operations

E39:   TC211_E39 7.2  Although subclause 7.2 is still incomplete, it seems to be repeating a lot of material from 4.1.4. The two sections do not seem to be consistent in their classification of kinds of errors.  Suggest moving 4.1.4 to Clause 7, and harmonizing that material with the material already in Clause 7.

Clause 8--Application Program Interface

E40:   TC211_E40 8.2.1.5.3 states that NIMA has defined geographic regions over which specified datums are appropriately used.  There should be a reference here to item 83581 in the bibliography, although NATO STANAG 2211 could also be cited as the source.  
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