Japan's comments on SC24 WG8 N 0135 Spatial Reference Model WD 5


2001-06-01, Koreaki Fujimura

This version has bookmarks added.
NOTE) This document assumes a lot of changes proposed in "WG8 N 0140 -- US comments" in order to be a compact document.

JAPAN_T01 J01) Global, coordinate transformations:

Although "1 Introduction" states 

This International Standard provides models and abstractions that permit spatial reference frames to be defined in such a way that they describe location geometric properties uniquely, as well as permitting the definition of functions that convert and transform between alternative models

the WD5 contains too little information for permitting the definition of functions that transform coordinates between alternative models.

It should be intensively studied and fixed before SRM becomes CD.

If necessary, the following outlines may be used at the start point:


1) The transformation should be flexible enough to represent some unreal or fictional environments needed in entertainment and education.  For example, if we specify the transformation from Earth-centred geodetic to Helio-centric Aries Ecliptic with only freedom of the time point, the flexibility for some fictional simulation will not be allowed.  The transformation specification should not be based on specific physical restrictions but be based on a general mathematical parameter set.  The parameter set may be calculated by an application function given a specific time point and real world physical parameters.


2) The direction of the transformation specification should be flexible.  In VRML 97 amendment 1, the transformation specifications from relative coordinate systems to absolute (geographical) coordinate systems are inhibited. In general purpose SRM, this kind of limitation should not be introduced.


3) Transformation parameter set should include


a) the position of the origin of the destination system expressed as the coordinate of the source system,


b) the orientation (in implicitly defined x, y, z values) of the hypothetical rotation axis needed to transform the axes of the source system to the axes of the destination system,


c) the hypothetical rotation angle (in radian) around this hypothetical axis.  

This parameter set is fully mathematically described in VRML 97, though  VRML 97 includes more parameters for tri-axial scaling which need not be included in SRM.

JAPAN_T02 J02) Global, Time:

The WD5 has introduced various concepts of time which do not contribute to the actual specification.  They should be removed from "3 Definitions" and "4 Concepts" except UTC which is only one candidate of time usage. If some other time system is needed to explain the detail of some coordinate transformation, the explanation should be given in a local context for that transformation.

JAPAN_T03 J03) Global, the term "celestio-":

The newly introduced jargons "celestio*" should be changed to "generalized geo*" or something else for more widely acceptance.  

JAPAN_T04 J04) Global, "vernal equinox" and "the first point in Aries":

In the WD 5, the two terms "vernal equinox" and "the first point in Aries" are used without explaining their intimate relation -- they seem identical for many non-native English users.  They should be checked.

If the term "the first point in Aries" remains,  it should be changed to "the First Point of Aries" as is accepted in WG8 N0105.

JAPAN_T05 J05) Global, naming of the axes of an ellipsoid of revolution:


(3.2.84, 3.2.85, 4.4.2.3)

It is troublesome to call an axis of ellipsoids of revolution as semi-major or semi-minor because the popular concern for axes of ellipsoids of revolution is whether equatorial or polar as is shown in Table C.2.

Even in WD 5, the following text 


4.6.1, f):


The Z-axis of the coordinate system is aligned with the minor axis of the ellipsoid of revolution origin with the positive Z-axis pointing towards north based on the spin axis of the planet.


5.4.1, b)


The Z-axis of the coordinate system is aligned with the minor axis of the ellipsoid of revolution origin with the positive Z-axis pointing towards north based on the spin axis of the body.

is not valid unless we put an unnecessary restriction that ellipsoids of resolution in this standard is limited to oblate ones -- the spin axis is the semi-minor axis.

JAPAN_T06 J06) 3.2.1
approximation error:

  3.2.77 relative approximation error:

The expression "the true value of a variable v" should be changed to "the true value of a quantity v" or something else because there is no true value for a variable.

JAPAN_T07 J07) 3.2.2 augmented coordinate system:

  3.2.3 augmented projected coordinate system:

Instead of defining these two words, the term "augmented" 

        augmented: extended from two-dimensional to three-dimensional 


by adding a vertical axis orthogonal to both axes of the original 


coordinate system. 

should be defined in order to cover the usage as "Augmented Mercator" etc.


Note: this comment was accepted in WG8 N 0105.

JAPAN_T08 J08) 3.2.15, 3.2.49:

The abbreviation TAI should be inserted in the text here.

JAPAN_T09 J09) 3.2.37 geodetic longitude:

The definition should be changed to 

The angle from the prime meridian plane to the meridian plane of the given point. Geodetic longitude is positive "eastward" and negative "westward" (see 4.x.x.x for more formal definition).

or add definitions for "clockwise" and "North Pole" and use the terms in defining the existing definition of "geodetic longitude." (WG8 N 0105)

JAPAN_T10 J10) 3.2.36 geodetic latitude:

b)  A note

Note)  there is another kind of latitude, "geocentric latitude", defined as an angle between the plane of the equator and a line from the center to that point

should be added here as a useful information as is agreed in WG8 N 0105 -- the editors will introduce the term geocentric (or perhaps celestiocentric as discussed during the meeting) latitude.

JAPAN_T11 J11) 3.4:

More abbreviations, CEI, GEI, LSR3 etc., should be added.

JAPAN_T12 J12) 4.4.1 Introduction:

The text in the bullet "c"

Where n is the dimensionality of the object, the equivalent to n-1 distinguished orthogonal directions are specified. 

should be changed to 

Where n is the dimensionality of the object, the equivalent to n-1 distinguished orthogonal directions and "right-handed" or "left-handed" are specified. 

or something else.

JAPAN_T13 J13) 4.4.1 Introduction:

We cannot understand the text 

In some cases, the orientation, or directions, may be purely conceptual, and the specification of orientation may be simply "up" or "forward" along specific directions. 

What information will be given from "up" or "forward"?

JAPAN_T14 J14) 5.1.2 Introduction and overview:

We cannot understand the expression "the orientation and position of its axes" in the sentence 

The definition of a SRF includes the specification of the relationship between the coordinate system and the ORM by defining the location of the origin of the coordinate system and the orientation and position of its axes with respect to the ORM.

Does it mean "the orientation and the scale unit of its axes"?

JAPAN_T15 J15) 5.2: Local space SRFs:

There may be no ORS for Local space SRFs in the same way as for Object centric SRFs. The X-Y plane should not be considered as the ORS.

JAPAN_T16 J16) 5.4.1 Celestiocentric:

A Celestiocentric SRF needs no ORS.  So the text should be changed to one such as follows:

A Celestiocentric (CC) SRF has the following relationships between the ORM and a 3D orthonormal coordinate system. 

a. The origin of the coordinate system is at the centre of the ORM.


...

JAPAN_T17 J17) 5.4.1
Celestiocentric:

Does the text 

b. The Z-axis of the coordinate system is aligned with the minor axis of the ellipsoid of revolution origin with the positive Z-axis pointing towards north based on the spin axis of the body.

mean the "north" for inversely rotating planet (Venus) or some satellites is almost opposite to the north of Earth?

JAPAN_T18 J18) 5.6 Topocentric SRFs:

Add a subclause "5.6.x Celestial Sphere Horizontal 2D" in order to support the description of the appearance of sky dome at a specified location (observed or synthesized) with clouds or stars as outlined below:

5.6.2 Celestial Sphere Horizontal 2D 

A  Celestial Sphere Horizontal 2D (CSH) SRF is formed by associating an ORM with a variant of local spherical coordinate system whose equatorial plane is a tangent plane of the ORM at a reference point. The reference point is typically defined by an altitude and an azimuth. 

This coordinate system is used mainly for describing the appearance of sky dome.

JAPAN_T19 J19) 8.1.2 Introduction:

The concept of "conversion" should be explained here with some legal and illegal examples:

Legal:


from "Mercator(M),Tokyo-Japan(TOY-M),E140-deg"


to "Lambert Geodetic(GD), Tokyo-Japan(TOY-M),E135-deg"


  note: only a parametrical difference 


from "Augemented Mercator(M_3D), Tokyo-Japan(TOY-M), E140-deg"


to "Geocentric(GC), ..."

Illegal:


from "Mercator(M),Tokyo-Japan(TOY-M),..."


to "Augemented Mercato(M), Tokyo-Japan(TOY-M),..."


  rationale: 2 dim. to 3 dim.


from "Mercator(M),Tokyo-Japan(TOY-M),..."


to "Mercator(M),WGS-1984(W-84),..."

rationale: it is a matter of transformation to use 3-parametr datum as desribed in Table C.7.

JAPAN_T20 J20) 8.2, (Global):

Most of the conversions specified here are restricted to pre-defined Object Referenced Models by depending on the registered radius and flattening values.  The way to allow some more flexible conversion based on fictional radius and flattening should be introduced.

JAPAN_T21 J21) 8.2.1.5.5 Spatial_Reference_Frame_3D:

The fields 


4
: GEI,
Geocentric Equatorial Inertial (3D) SRF


5
: GSE,
Geocentric Solar Ecliptic (3D) SRF


6
: GSM,
Geocentric Solar Magnetic (3D) SRF


7
: SM,
Solar Magnetic (3D) SRF


15
:
LSR,
Local Space Rectangular (3D) SRF

should be removed if this type is only used for conversion functions.  They are not object-fixed and not be converted to any of other SRFs.

JAPAN_T22 J22) 8.1.2 Introduction:

Although it is stated that 

Some reflexive conversions, such as LCC to LCC, will convert their elevation values from feet to meters or from meters to feet, depending on the units specified in the source and destination coordinate systems

there are no corresponding specification for the units in the source and destination coordinate systems.

It should be discussed whether to add unit fields (enumerated data type) or to use metre for length and radian for angle for all coordinate systems.

JAPAN_T23 J23) 8.2.1.2 Numbers

It is not necessary to introduce the following three data types -- Byte_Positive, Short_Integer_Positive and Integer_Positive which may put some unnecessary  burden on language bindings and implementations.  The non-zero condition should be explained as a part of the data specification.

JAPAN_T24 J24) 8.2.1.2 Numbers

The value range [-128, 127] for Byte should be changed to [-127, 127] which is the minimal requirement in the C standard.

JAPAN_T25 J25) 8.2.1.2 Numbers

The value range [-16384 16383] for Short_Integer should be changed to [-32767, 32767] which is the minimal requirement in the C standard.

JAPAN_T26 J26) 8.2.1.2 Numbers

The value range [-2147483648, 2147483647] for Integer should be changed to [-2147483647, 2147483647] which is the minimal requirement in the C standard.

JAPAN_T27 J27) 8.2.1.2 Numbers

The value 4294967296 in Integer_Unsigned and Integer_Positive should be changed to 4294967295 which appears in the C standard.

JAPAN_T28 J28) Clause 8.2.1.3 Characters and strings: 

This subclause should be removed because the characters and strings are defined here but not used afterwards.

JAPAN_T29 J29) Clause 8.2.1.3 Characters and strings: 

(this comment should be considered only if the previous comment is rejected.)

If the character strings will be used in the functions, for example, as labels,  the character repertoire should be limited to a subset of ISO/IEC 646:1991 because the SRM and SRFs are almost culture-independent and their labels need not be described by natural language strings. Unnecessary use of UCS characters will lay heavy loads on language bindings and implementations.

JAPAN_T30 J30) Clause 8.2.1.3 Characters and strings: 

(this comment should be considered only if the previous comment is rejected.)

Even if natural language strings will be used, the strings should be specified as a sequence of UCS characters -- not as UTF-8 encoded strings. It is a matter of programming languages and their environments how to handle UCS characters -- by UTF-8, by UTF-16, or by non-encoded four octet strings.  To specify the encoding of UCS characters is important in data interchange standards but it may not be done in API standards.

JAPAN_T31 J31) 8.2.1.4.2 Direction_Of_Forward

The text 

This data type selects the axis direction which represents "forward" in an SRF.

should be changed because there is no concept of "forward" in an SRF.


Check also "up" in 8.2.1.4.3 Direction_Of_Up

JAPAN_T32 J32) 8.2.1.5.3 Horizontal_Datum

The first sentence 

This is a list of the standard horizontal datums of this International Standard.

is not suitable for a subclause in subclause 8.2.1.5 Selection data type.

This subclause should start with "This data type selects a ...".

JAPAN_T33 J33) 8.2.1.5.3 Horizontal_Datum

The expression "See 4.5.2 Horizontal datums" is not valid. It should be changed  to "See 4.4.3.1.1.1 Horizontal datums".

JAPAN_T34 J34) 8.2.1.5.4:

     8.2.1.5.5:

The values "12,0000" and "19,0000" should be changed to "12,000" and "19,000 because they exceed the short integer range.

JAPAN_T35 J35) 8.2.1.5.6 Status_Code

This subclause should be removed because this data type is not used by any SRM API functions.

JAPAN_T36 J36) 8.2.1.7 Record Data Types

The terms "variant" and "invariant" should be changed to "selective/alternative" and "fixed/sequential"

JAPAN_T37 J37) 8.2.1.7.1 Introduction

The word "other" in the text 

These data types consist of a sequence of other data types which together form one record of data. 

should be changed to "various".

JAPAN_T38 J38) 8.2.1.7.1 Introduction

We cannot understand the text 

The variant value fields shall consist of one valid value of the variant data type or an asterisk "*" indicating all remaining fields. The "*" variant shall be the last specified.

Does this concept really used in this standard?

JAPAN_T39 J39) 8.2.1.7.3 Coordinate_3D

What data type will be used when spatial_reference_frame takes one of the following values defined in 8.2.1.5.5 Spatial_Reference_3D:


< 1
:
implementation dependent,


[19, 1000]
:
reserved for future standardization, or


> 1000
:
reserved for registration 

JAPAN_T40 J40) 8.2.1.7.6 EC_2D_Parameters (and in many other subclauses):

The fields



x_offset
Long_Float;



y_offset
Long_Float;

should be removed because they have no explanation for their usage in the corresponding subclauses in Clause 5 and Clause 6.

JAPAN_T41 J41) 8.2.1.7.27 LCC_3D_Parameters:

Add a field



central_scale_factor
Long_Float; 


as is described in 5.7.9.

(end)
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