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This version has added bookmarks.
1. General

UK_G1 G1
The introduction to Clause 4 concepts gives the impression that it is going to start by defining Spatial Reference Frames, Object Reference Models etc., when in fact it starts by defining accuracy. The introduction should provide an overview of the problem, then explain the concepts that need to be understood in order to resolve that problem. Based on this type of approach, it would be preferable for sub-clauses 4.1.2, 4.1.3 and 4.1.4 to be replaced by the following two sub-clauses which consist, in general, of a re-ordering of the existing text

4.1.2 Introduction and Overview

This International Standard defines a series of concepts, which build upon each other to result in a Spatial Reference Model (SRM). A SRM provides for the unambiguous definition of concepts such as position (location), direction, distance and other geometric quantities, and operations on such data.

One of the application domains for this International Standard is the representation and interchange of environmental data. The space-time frame for this application encompasses at least the solar system and includes a sufficient number of stars other than the sun to establish an extra-solar reference frame. In particular, a canonical inertial spatial and coordinate frame is required. The J2000 inertial coordinate system as defined in the report of the IAU/IAG/COSPAR working group is taken as the canonical inertial coordinate system for this International Standard [RIIC]. There are many dynamic objects, both real and synthetic, that could be represented in this spatial frame, some of which are spinning about an axis. Many different environmental phenomena are of interest. Some of these, such as magnetic and radiation fields, may span the solar system. Other phenomena may be localized to a planet such as the Earth and include aspects of meteorology, atmospheric modeling, terrain topography, and oceanography.

In an inertial reference frame, an accuracy measure, such as absolute position error, can be defined simply as the Euclidean distance between true and approximate positions. However, a difficulty with applying this definition lies in the determination of “true position”. Even when a true point is restricted to the canonical inertial system, its position cannot be determined and must be taken as an undefined primitive. Nevertheless, once a canonical inertial spatial frame has been adopted it makes mathematical sense to define concepts such as absolute or relative error. In turn, this requires the definition of notions such as coordinate systems in which to define mathematical relations and physical phenomena.

This clause begins by defining the concepts of error and Coordinate System (CS). The concept of time is addressed, since time may be a factor in relating geometric quantities, such as position, direction and distance, to each other. The concepts needed to define a SRM are then defined, consisting of Object Reference Models (ORF), Object Reference Surfaces (SRF), Projections, Spatial Reference Frames (SRF) and spatial operations.

 4.1.3 Accuracy and errors in operations

Many SRFs are embedded in the canonical inertial spatial frame and are in regular use for different application domains. This International Standard addresses the definition of SRFs (each including a coordinate system), and operations on spatial data referenced to those SRFs. SRFs are formally defined later in this International Standard but notionally consist of an ORM and a CS. 

An ORM consists of a specified location, distinguished directions, and zero or more ORS. For example, a SRF for the Earth may consist of an Earth Reference Model (ERM), specified in terms of the Earth’s mass center, distinguished directions along the North polar rotational axis and to a prime meridian, and an ellipsoid of revolution ORS, plus a celestiodetic coordinate system. 

An ORM is not the object itself, but is instead a mathematical model that includes a reference surface for the object, which is of value in defining spatial locations. In the case of the WGS 84 ellipsoid of revolution, as used in an ERM, this reference surface roughly approximates the shape of the Earth’s oceans, assuming that they could be extended through all landmasses. Although not an exact model of the shape of the Earth, an ellipsoid of revolution approximates the shape of the real Earth and is sufficiently accurate to support a wide variety of real-world spatial operations.

For conducting operations with respect to spatial reference frames, ORMs are exact. Consequently, it makes sense to talk about the error in an operation when intermediate calculations are not exact.

As previously noted, the meaning of the word error is subject to many interpretations depending on the application domain. For example, to some it may mean errors made in attempting to measure positions on the real Earth. To others it may mean the error made in approximating the shape of the Earth by a global or local surface. These errors may stochastic or deterministic in nature depending on their source.

Mistakes made in formulation, in software implementation, mechanical errors or other human errors are another distinctly different category than the errors discussed so far, which will be termed gross error.

 For the purposes of this International Standard:

a. Measurement errors are assumed to be zero.

b. The ORM is taken to be exact.

c. Only deterministic errors are considered (stochastic and gross errors are not considered).

UK_G2 G2
The adjective canonical is used many times in clause 4, particularly in the context of a canonical inertial spatial frame. Clause 3 Definitions includes canonical only with respect to 2D and 3D co-ordinate systems. The New Shorter OED definition of canonical is considered to be too general, namely;


“b Math. Of the nature of a general rule or standard formula; relating to or according to such an expression.”

A definition of canonical that is relevant to the context in which it is used in this IS is therefore needed in clause 3.

2. Technical

UK_T1 T1
4.1.4.1. ‘Modeling fidelity issues’ is not considered to be a meaningful title for this sub-clause. Projection distortions would be more relevant. 

UK_T2 T2
4.2.3 Curvilinear coordinates. Diagrams to illustrate polar, cylindrical and spherical coordinates would be helpful.

3. Editorial (including typographical)

UK_E1 E1
1 Scope. The last sentence includes both ensure and insure. Since they both have the same meaning, the same spelling should be used. Ensure is preferred.

UK_E2 E2
4.2.2.1 In the second paragraph, the word ‘be’ needs to inserted between may and placed;

In this International Standard, the unit of metre is used with 1D coordinates so that points in a 1D coordinate system may be placed in correspondence with points in the real world.
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