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5
Shapes

The intention is to incorporate a number of different shapes, that can be chosen according to need. 

-
Ellipsoid Point;

-
Ellipsoid point with uncertainty circle;

-
Ellipsoid point with uncertainty circle and confidence;

-
Ellipsoid point with uncertainty ellipse;

· Polygon;

· Ellipsoid point with altitude;

· Ellipsoid point with altitude and uncertainty ellipsoid;

· Ellipsoid Arc.

Each shape is discussed individually.

5.1
Ellipsoid Point

The description of an ellipsoid point is that of a point on the surface of the ellipsoid, and consists of a latitude and a longitude. In practice, such a description can be used to refer to a point on Earth’s surface, or close to Earth’s surface, with the same longitude and latitude. No provision is made in this version of the standard to give the height of a point.

Figure 1 illustrates a point on the surface of the ellipsoid and its co-ordinates.

The latitude is the angle between the equatorial plane and the perpendicular to the plane tangent to the ellipsoid surface at the point. Positive latitudes correspond to the North hemisphere. The longitude is the angle between the half-plane determined by the Greenwich meridian and the half-plane defined by the point and the polar axis, measured Eastward.




Figure 1: Description of a Point as two co-ordinates

5.2
Ellipsoid point with uncertainty circle

The "ellipsoid point with uncertainty circle" is characterised by the co-ordinates of an ellipsoid point (the origin) and a distance r. It describes formally the set of points on the ellipsoid which are at a distance from the origin less than or equal to r, the distance being the geodesic distance over the ellipsoid, i.e., the minimum length of a path staying on the ellipsoid and joining the two points, as shown in figure 2.

As for the ellipsoid point, this can be used to indicate points on the Earth surface, or near the Earth surface, of same latitude and longitude.

The typical use of this shape is to indicate a point when its position is known only with a limited accuracy.




Figure 2: Description of an uncertainty Circle
5.3
Ellipsoid point with uncertainty circle and confidence

The "ellipsoid point with uncertainty circle and confidence" is characterised by the co-ordinates of an ellipsoid point (the origin) and a distance r. It describes formally the set of points on the ellipsoid which are at a distance from the origin less than or equal to r, the distance being the geodesic distance over the ellipsoid, i.e., the minimum length of a path staying on the ellipsoid and joining the two points, as shown in figure 2a.

As for the ellipsoid point, this can be used to indicate points on the Earth surface, or near the Earth surface, of same latitude and longitude. The confidence level with which the position of a target entity is included within this set of points is also included with this shape.

The typical use of this shape is to indicate a point when its position is known only with a limited accuracy and when the confidence of the accuracy information is also known.




Figure 2a: Description of an uncertainty Circle with confidence

5.4
Ellipsoid point with uncertainty ellipse

The "ellipsoid point with uncertainty ellipse" is characterised by the co-ordinates of an ellipsoid point (the origin),  distances r1 and r2 and an angle of orientation A. It describes formally the set of points on the ellipsoid which fall within or on the boundary of an ellipse with semi-major axis of length r1 oriented at angle A (0 to 180o) measure clockwise from north and semi-minor axis of length r2, the distances being the geodesic distance over the ellipsoid, i.e., the minimum length of a path staying on the ellipsoid and joining the two points, as shown in figure 2a.

As for the ellipsoid point, this can be used to indicate points on the Earth’s surface, or near the Earth’s surface, of same latitude and longitude. The confidence level with which the position of a target entity is included within this set of points is also included with this shape.

The typical use of this shape is to indicate a point when its position is known only with a limited accuracy, but the geometrical contributions to uncertainty can be quantified.


Figure 2b: Description of an uncertainty Ellipse

*** NEXT MODIFIED SECTION ***
7
General message format and information elements coding

This clause describes a coding method for geographical area descriptions. A geographical area description is coded as a finite bit string. In the figures, the bit string is described by octets from top downward, and in the octet from left to right. Number encoding strings start with the most significant bit.

7.1
Overview

A bit string encoding a geographical description shall consist of the following parts:

-
Type of Shape;

-
Shape Description.

Such a bit string is usually part of an information element. The structure of the information element (e.g., element identifier, length) depends on the protocol in which the message containing the description is defined, and is specified in the protocol specification.

This organisation is illustrated in the example shown in figure 4.




Figure 4: Example

7.2
Type of Shape

The Type of Shape information field identifies the type which is being coded in the Shape Description. The Type of Shape is coded as shown in table 2.

Table 2: Coding of Type of Shape

Bits


4 3 2 1


0 0 0 0
Ellipsoid Point

0 0 0 1
Ellipsoid point with uncertainty Circle

0 0 1 0
Ellipsoid point with uncertainty Circle and Confidence

0 0 1 1
Ellipsoid point with uncertainty Ellipse

0 1 0 1
Polygon

1 0 0 0
Ellipsoid point with altitude

1 0 0 1
Ellipsoid point with altitude and uncertainty Ellipsoid

1 0 1 0
Ellipsoid Arc

other values
reserved for future use

7.3
Shape description

The shape description consist of different elements.

7.3.1
Ellipsoid Point

The coding of a point is described in figure 5. 




Figure 5: Shape description of a point

S:
Sign of latitude 


Bit value 0 
North


Bit value 1 
South

Degrees of latitude


Bit 1 of octet 4 is the low order bit

Degrees of longitude


Bit 1 of octet 7 is the low order bit

7.3.2
Ellipsoid Point with uncertainty Circle




Figure 6: Shape description of an ellipsoid point with uncertainty circle

7.3.3
Ellipsoid Point with uncertainty Circle and Confidence
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Figure 6a: Shape description of an ellipsoid point with uncertainty circle and confidence

7.3.4
Ellipsoid Point with uncertainty Ellipse
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Figure 6b: Shape description of an ellipsoid point with uncertainty ellipse

Orientationof major axis

angle in degrees between the major axis and north


(0 = north, 90 = east, values of 180 and above are not used)

*** NEXT MODIFIED SECTION *
Annex A (informative):
Element description in compact notation

The notation is the one described in GSM 04.07.

<Geographical Area Description> ::=


<Point> |


<Point with uncertainty circle> |

<Point with uncertainty circle and confidence> |

<Point with uncertainty ellipse> |


<Polygon> |


<Point with Altitude> |

<Point with altititude and uncertainty ellipsoid> |

<Ellipsoid Arc>;

<Point> : :=


0000 <spare>(4)


<Point horizontal co-ordinates> ;

<point horizontal co-ordinates> ::=


<Latitude sign : bit> <Unsigned latitude : bit string(23)>


<Longitude : bit string(24)> ;

<Point with uncertainty circle> ::=


0001 <spare>(4)


<Point horizontal co-ordinates>


<spare bit> <Uncertainty: bit string(7)> ;

<Point with uncertainty circle and confidence> ::=


0010 <spare>(4)


<Point horizontal co-ordinates>


<spare bit> <Uncertainty: bit string(7)> 

<spare bit> <Confidence: bit string(7)>;

<Point with uncertainty ellipse> ::=


0011 <spare>(4)


<Point co-ordinates>


<spare bit> <Uncertainty semi-major: bit string(7)> 


<spare bit> <Uncertainty semi-minor: bit string(7)> 


<Orientation of major axis: bit string(8)>

<spare bit> <Confidence: bit string(7)>;

<Polygon> ::=


0101 <Number of points>


<Point co-ordinates>(val(Number of points)) ;

<Number of points> ::=


0011 | 0100 | 0101 | 0110 | 0111 | 1000 | 1001 | 1010 |


1011 | 1100 | 1101 | 1110 | 1111 ;

<Point with Altitude> ::=

1000 <spare>(4)

<Point horizontal co-ordinates> 

<Point vertical co-ordinate>;

<point vertical co-ordinate> ::=


<sign : bit> <Unsigned altitude : bit string(15)>

<Point with altitude and uncertainty ellipsoid> ::=

1001 <spare>(4)

<Point horizontal co-ordinates>

<point vertical co-ordinate>


<spare bit> <Uncertainty semi-major: bit string(7)> 


<spare bit> <Uncertainty semi-minor: bit string(7)> 

<Orientation of major axis: bit string(8)>

<spare bit> <Uncertainty altitude: bit string(7)>

<spare bit> <Confidence: bit string(7)>;

<Ellipsoid Arc> ::=


<1010> spare(4)


<Point horizontal co-ordinates>


<Inner radius: bit string(16)>


<Spare bit> <Uncertainty radius: bit string(7)>;


<Offset angle: bit string(8)>


<Included angle: bit string(8)>

<spare bit> <Confidence: bit string(7)>;

<Velocity Description> ::=


<Horizontal Velocity> |


<Horizontal and Vertical Velocity> |

<Horizontal Velocity with Uncertainty>|

<Horizontal and Vertical Velocity with Uncertainty>;

<Horizontal Velocity> : :=

0000 <spare>(3)

<Bearing: bit string(9)> 

<Horizontal speed: bit string(16)>;

<Horizontal and Vertical Velocity> : :=


0001 <spare>(2)

<Vertical direction : bit>

<Bearing: bit string(9)>  

<Horizontal speed: bit string(16)> 

<Vertical speed: bit string(8)>;

<Horizontal Velocity with Uncertainty> : :=

0010 <spare>(3)

<Bearing: bit string(9)> 

<Horizontal speed: bit string(16)> 

<Uncertainty Speed: bit string(8)>;

<Horizontal and Vertical Velocity with Uncertainty> : :=


0011 <spare>(2) 

<Vertical direction : bit>

<Bearing: bit string(9)> 

<Horizontal speed: bit string(16)> 

<Vertical speed: bit string(8)>

<Horizontal Uncertainty Speed: bit string(8)>

<Vertical Uncertainty Speed: bit string(8)>;
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