[bookmark: _Toc229673821][bookmark: _GoBack]Issue 662: Explore the connection among I11 Situation, S23 Position Determination, and E3 Condition State
WS presented the HW that he, MD & AK have prepared. It’s an attempt at refining the modelling constructs around S23 Position Determination through an improvement of the scope notes and the examples used, plus a definition of a set of new properties. 
The updates concern the classes and properties listed below: 
· S23 Position Determination (new scope note, additional example)
· O30 determined position (was determined by) (new scope note, additional example)
· O31 has validity time-span (new scope note, additional examples)
· O32 determined position (was located by) (additional example)
· O41 measured dimension (was measured in) (new property added)
· O42 used result of (results contributed to) (new property added)
· S25 Relative Dimension (additional example)
· O33 is relative to (has relative dimension) (additional example)
Decision: The SIG approved the proposal. The updates will appear in CRMsci v3.2. The details can be found in the below.
The next release of CRMsci (v3.2) is approved by the CRM SIG –a stable release. 
[bookmark: _Toc229673857][bookmark: _Issue_662:_HW]Issue 662: HW submitted for the 62nd SIG Meeting
Definition of S23 Position Determination
[bookmark: _NEW_DEFINITION_2]NEW DEFINITION
S23 Position Determination
Subclass of:
S27 Observation
Scope note:
[bookmark: _Hlk229399728]This class comprises activities of determining the actual position of some instance of S15 Observable Entity in space and time by measuring the necessary parameters sufficient for calculating this position. In the case of a material item, the determined position is intended to approximate a part or all of the extent of the presence (instance of E93 Presence) of an instance of the S15 Observable Entity of interest, such as the outer walls of an excavated settlement, the position of a ship sailing or the start and/or end of an athlete's run in a competition. Characteristically, a theodolite or GPS device may be positioned on some persistent feature. Determining the position of the device will yield an approximation of the position of the feature of interest at that time. Alternatively, some material item may be observed moving through a previously determined position at a given time. In case of determining the position of an Event, the approximated position pertains to areas in the spatiotemporal extent of the Event.
This class is not a subclass of S21 Measurement because a position determination normally has to measure more than one dimension. Typically, a position determination consists of a combination of measurements of multiple associated distances and/or angles (instances of E54 Dimension) from a particular spot to certain reference points with previously known position in the same reference space. In some cases, a constituting spatial distance is given by a directed speed and the temporal distance measured from starting from a known position to the actual position, for instance what is registered in a standard log book entry. A particular role is played by the Earth's magnetic field and rotational axis as reference for an angle or direction. Often, the constituting dimensions observed within the context of an instance of S23 Position Determination are not explicitly documented, or hidden in an electronic device’s software. Nevertheless, they constitute parts of this activity, which can be documented for future reference by the property Oxx1 measured dimension (was measured in): S25 Relative Dimension, or, if they are taken from a previous context, by Oxx2 used result of (results contributed to): O27 Observation. Measurements carried out within the course of the instance of S23 Position Determination for part of the latter and can be documented via the property P9 consists of (forms part of): S21 Measurement. Devices used can be documented via P16 used specific object (was used for).

The actual calculation of a position is typically executed following standardized methods as part of the same activity carrying out the necessary observations, in particular by using a GPS device. If the calculation is done later in another context, it should be regarded as a distinct instance of S6 Data Evaluation, with its own history of assumptions and accuracies. Even in this case, it is the results of instance of S23 Position Determination which are determinative for the obtained position. In the simplest case of an item being observed to meet an immobile feature of known position (i.e., at a distance as close to 0 as adequate in the particular context), no calculation is needed. 

The determined position may be given as an E94 Space Primitive, which constitutes a declarative place in the sense of CRMgeo (2015). Note that an instance of E94 Space Primitive itself constitutes an area, often implicit by the given digits, and not an infinitesimally small point. Together with the measured time-span covering the time-critical part of the constituting observations it forms a spacetime volume, which ideally should overlap with the spatiotemporal extent of the thing or phenomenon of interest, if adequate error margins are given. Otherwise, the determined position is regarded to approximate the actual one with deviations characteristic for the measurement methods applied. However, instances of this class are regarded as historical facts, which means that they represent the opinion of the actor executing the determination with all its errors and inaccuracies.
Examples:
· the determination of the position of the Titanic for the initial distress call after hitting an iceberg (S23) [The iceberg was hit on 14 April 1912 at 23:40 ship’s time. The subsequent position determination was likely done by Capt. Edward Smith and was transmitted 15 April 1912 at 00:27.] (Halpern, 2011)
· the determination of the position of the Titanic by officer Joseph G. Boxhall after the initial distress signal was sent (S23) [done between 00:27 and 00:35, when Boxhall showed the coordinates to Smith] (Halpern, 2011)
· the determination of the position of the Titanic by Robert Ballard's team after the Titanic ship-wreck was found (S23) (Ballard et al., 1987)
· [bookmark: _Hlk229399754]Edmund Hillary and Tenzing Norgay finding themselves on the 29th of May 1953 at 11:30 am at the summit of Mount Everest.
· the determination of the position of Messner and Habeler in May 8, 1978 (Messner 1978, Roberts 2003)
In First Order Logic:
S23(x) ⇒ S27(x)
Properties:
O30 determined position (was determined by): E94 Space Primitive
O31 has validity time-span (is time-span validity for): E52 Time-Span
O32 determined position of (was located by): S15 Observable Entity
[bookmark: _heading=h.o4paqqxb66rt][bookmark: _Hlk229399887]O41 measured dimension (was measured in): S25 Relative Dimension
[bookmark: _heading=h.cne3k8l882gx]O42 used result of (results contributed to): S27 Observation 

OLD DEFINITION
[bookmark: _Toc223691552]S23 Position Determination
Subclass of:	
S27 Observation
Superclass of:	

Scope note:
This class comprises activities of determining positions in space and time. The determined position is intended to approximate a part of or all the extent of the presence (instance of E93 Presence) of an instance of E18 Physical Thing or E4 Period of interest, such as the outer walls of an excavated settlement, the position of a ship sailing or the start and end of athlete's run in a competition. Characteristically, a theodolite or GPS device may be positioned on some persistent feature. Determining the position of the device will yield an approximation of the position of the feature of interest. Alternatively, some material item may be observed moving through a determined position at a given time.
This class does not inherit properties from class S21 Measurement. A position determination is an evaluation of a combination of measurement of multiple associated distances and/or angles (instances of E54 Dimension) from a particular spot to certain reference points of previously known position in the same reference space. A particular role is played by the Earth's magnetic field and rotational axis as reference for an angle or direction. Often, the observed constituting dimensions are not documented, or hidden in an electronic device software. The determined position is given as an E94 Space Primitive corresponding to a declarative place. Together with the measured time-span covering the time-critical observations it forms a spacetime volume, which should normally overlap with the spatiotemporal extent of the thing or phenomenon of interest. 
Examples:
· the determination of the position of the Titanic for the initial distress call after hitting an iceberg [The iceberg was hit on 14 April 1912 at 23:40 ship’s time. The subsequent position determination was likely done by Capt. Edward Smith and was transmitted 15 April 1912 at 00:27.] (Halpern, 2011)
· the determination of the position of the Titanic by officer Joseph G. Boxhall after the initial distress signal was sent [done between 00:27 and 00:35, when Boxhall showed the coordinates to Smith] (Halpern, 2011)
· the determination of the position of the Titanic by Robert Ballard's team after the Titanic ship-wreck was found (Ballard et al., 1987)
In first-order logic:
S23(x) ⇒ S27(x)

Properties:
O30 determined position (was determined by): E94 Space Primitive
O31 has validity time-span (is time-span validity for): E52 Time-Span
O32 determined position of (was located by): S15 Observable Entity

[bookmark: _New_example_for_1]Definition of O30 determined position (was determined by)
[bookmark: _NEW_DEFINITION_4]NEW DEFINITION
O30 determined position (was determined by)
Domain:
S23 Position Determination
Range:
E94 Space Primitive
Subproperty of:

Superproperty of:

Quantification:
many to many, necessary (1,n:0,n)
Scope note:
[bookmark: _Hlk229405808]This property associates an instance of S23 Position Determination with an instance of E94 Space Primitive that is the result of calculating or concluding an actual position as an integral part of the activity of determining the position. In case the calculation is done later in another context, it should be regarded as the result of a distinct instance of S6 Data Evaluation. The instance of E94 Space Primitive approximates the place occupied by the entity whose position is being determined by the constituting observations.
Full path:

Examples: 
· The determination of the position of the Titanic for the initial distress call after hitting an iceberg (S23) determined position 41°44′N 50°24′W (E94). 
[This was determined via ‘dead reckoning’, i.e. based on the distance travelled since the previous known location, extrapolating a previous dead reckoning for 14 April 1912 20:00] (Halpern, 2011; Boxhall, 1962)
· The determination of the position of the Titanic by officer Joseph G. Boxhall after the initial distress signal was sent (S23) determined position 41°46′N 50°14′W (E94). 
[This was again determined via dead reckoning but extrapolating Boxhall's own determination shortly after 20:00, and revised the original position.] (Halpern, 2011; Boxhall, 1962)
· The determination of the position of the Titanic by Robert Ballard's team when the Titanic ship-wreck was found (S23) determined position 41°43′32′′N 49°56′49′′W (E94). 
[This was the position of the centre of the ‘boiler field’, part of the Titanic debris] (Ballard et al., 1987) 
· The determination of the position of the Titanic at the time of the collision (S23), by Samuel Halpern in 2007, determined position 41°45.5′N 49°55′W (E94). 
[This was based on the position of the boiler field and the ocean drift at the time.] (Halpern, 2007)
In First Oder Logic: 
O30(x,y) ⇒ S23(x) 
O30(x,y) ⇒ E94(y)
OLD DEFINITION
[bookmark: _Toc223691586]O30 determined position (was determined by)
Domain:
S23 Position Determination
Range:
E94 Space Primitive
Subproperty of:

Superproperty of:

Quantification:
many to many, necessary (1,n:0,n)
Scope note:
This property associates an instance of S23 Position Determination with the instance of E94 Space Primitive which is the result of that determination. The instance of E94 Space Primitive approximates the place occupied by the entity whose position is being determined.
Full path:

Examples: 
· The determination of the position of the Titanic for the initial distress call after hitting an iceberg (S23) determined position 41°44′N 50°24′W (E94). 
[This was quickly determined via ‘dead reckoning’, i.e. based on the distance travelled since the previous known location, extrapolating a previous dead reckoning for 14 April 1912 20:00] (Halpern, 2011; Boxhall, 1962)
· The determination of the position of the Titanic by officer Joseph G. Boxhall after the initial distress signal was sent (S23) determined position 41°46′N 50°14′W (E94). 
[This was again determined via dead reckoning but extrapolating Boxhall's own determination shortly after 20:00, and revised the original position.] (Halpern, 2011; Boxhall, 1962)
· The calculation of the position of the Titanic by Robert Ballard's team after the Titanic ship-wreck was found (S23) determined position 41°43′32′′N 49°56′49′′W (E94). 
[This was the position of the centre of the ‘boiler field’, part of the Titanic debris] (Ballard et al., 1987)
· The determination of the position of the Titanic by Robert Ballard's team when the Titanic ship-wreck was found (S23) determined position 41°43′32′′N 49°56′49′′W (E94). 
[This was the position of the centre of the ‘boiler field’, part of the Titanic debris] (Ballard et al., 1987) 
· The determination of the position of the Titanic at the time of the collision (S23), by Samuel Halpern in 2007, determined position 41°45.5′N 49°55′W (E94). 
[This was based on the position of the boiler field and the ocean drift at the time.] (Halpern, 2007)
In first-order logic: 
O30(x,y) ⇒ S23(x) 
O30(x,y) ⇒ E94(y)

Definition of O31 has validity time-span (is time-span validity of)
[bookmark: _NEW_DEFINITION_3]NEW DEFINITION
O31 has validity time-span (is time-span validity for)
Domain:
S23 Position Determination
Range:
E52 Time-Span
Subproperty of:
E2 Temporal Entity: P4 has time-span (is time-span of): E52 Time-Span
Superproperty of:

Quantification:
many to one, necessary (1,1:0,n)
Scope note:
[bookmark: _Hlk229405789]This property associates an instance of S23 Position Determination with the instance of E52 Time-Span for which the determination is valid according to the observer at the time of the observation. No inferences can be made in relation to the validity of the determination outside this time-span, despite the fact that some entities are relatively stable, and their positions may remain the same after the determination within the relevant precision. 
The time-span of validity should fall within the overall time-span of the process of determination. This property should be instantiated if the overall time-span of the process of determination is not sufficiently precise for the purpose and precision of the determination. An example would be the time that a ship reached an assumed position after running for a measured temporal duration with a measured speed and direction from a known position.
Full path:
S23 Position Determination. O36 expressed the observed as (was observed by): S28 Observable Situation. J24 held at least for (is at least validity of): E52 Time-Span
Examples: 
· The determination of the position of the Titanic for the initial distress call after hitting an iceberg (S23) has validity time-span the time of the collision (E52). 
[This is a plausible guess based on Boxhall’s account; the collision was on 14 April 1912 23:40 ship’s time.] (Halpern, 2011; Boxhall, 1962)
· The determination of the position of the Titanic by officer Joseph G. Boxhall after the initial distress signal was sent (S23) has validity time-span the time of the collision (E52). [Boxhall was convinced of the correctness of his position determination until his death.] (Halpern, 2011; Boxhall, 1962)
· The determination of the position of the Titanic by Robert Ballard's team after the Titanic ship-wreck was found (S23) has validity time-span the time of the position determination (E52). 
[This period falls within the 1st of September 1985 00:48, i.e. the first encounter of a piece of Titanic debris and 1987] (Ballard et al., 1987)
· The determination of the position of Messner and Habeler in May 8, 1978 (S23) has validity time-span 8.5.1978 noon (E52). (Messner 1978, Roberts 2003)
In first-order logic: 
O31(x,y) ⇒ S23(x)
O31(x,y) ⇒ E52(y)
O31(x,y) ∧ E52(z) ∧ P4(x,z) ⇒ P86(y,z))


OLD DEFINITION
O31 has validity time-span (is time-span validity for)
Domain:
S23 Position Determination
Range:
E52 Time-Span
Subproperty of:
E2 Temporal Entity: P4 has time-span (is time-span of): E52 Time-Span
Superproperty of:

Quantification:
many to one, necessary (1,1:0,n)
Scope note:
This property associates an instance of S23 Position Determination with the instance of E52 Time-Span for which the determination is valid according to the observer at the time of the observation. No inferences can be made in relation to the validity of the determination outside this time-span, despite the fact that some entities are relatively stable, and their positions may remain the same after the determination. The time-span of validity should fall within the overall time-span of the process of determination.
Full path:
S23 Position Determination. O36 expressed the observed as (was observed by): S28 Observable Situation. J24 held at least for (is at least validity of): E52 Time-Span
Examples: 
· The determination of the position of the Titanic for the initial distress call after hitting an iceberg (S23) has validity time-span the time of the collision (E52). 
[This is a plausible guess based on Boxhall’s account; the collision was on 14 April 1912 23:40 ship’s time.] (Halpern, 2011; Boxhall, 1962)
· The determination of the position of the Titanic by officer Joseph G. Boxhall after the initial distress signal was sent (S23) has validity time-span the time of the collision (E52). [Boxhall was convinced of the correctness of his position determination until his death.] (Halpern, 2011; Boxhall, 1962)
· The determination of the position of the Titanic by Robert Ballard's team after the Titanic ship-wreck was found (S23) has validity time-span the time of the position determination (E52). 
[This period falls within the 1st of September 1985 00:48, i.e. the first encounter of a piece of Titanic debris and 1987] (Ballard et al., 1987)
In first-order logic: 
O31(x,y) ⇒ S23(x)
O31(x,y) ⇒ E52(y)
O31(x,y) ∧ E52(t) ∧ P4(x,t) ⇒ P86(y,t))
[bookmark: _New_example_for]New example for O32 determined position (was located by)
· The determination of the position of Messner and Habeler in May 8, 1978 (S23) determined position of Reinhold Messner and Peter Habeler (E20) (Messner 1978)
[bookmark: _Definition_of_O41]Definition of O41 measured dimension (was measured in)
[bookmark: _Hlk229402280]O41 measured dimension (was measured in)
Domain:
S23 Position Determination
Range:
S25 Relative Dimension 
Subproperty of:

Superproperty of:

Quantification:
many to many, necessary (1,n:0,n)
Scope note:
This property associates an instance of S23 Position Determination with an instance of S25 Relative Dimension that was the result of a measurement carried out as part of the activity of determining the position in order to obtain or complete the necessary information for determining the position, such the distances of the item to be determined from two immobile items with known position, or the compass directions of two light-houses (angles with the Earth’s magnetic field) as seen from a boat for determining the boat’s position. 
Only the time-critical measurements need to be carried out of as part of the actual domain instance of this property, such as the time elapsed at which an athlete meets a goal with a predetermined distance from the starting point.
This property needs not be instantiated in cases in which the actual relative dimensions are not known to the user, such as the distances to the satellites when using GPS devices.
Full path:

Examples: 
· The determination of the position of Messner and Habeler in May 8, 1978 (S23) measured dimension the distance of Reinhold Messner and Peter Habeler from Mount Everest summit 8.5.1978 (S25) (Messner 1978, Roberts 2003)
· The determination of the position of the Titanic by officer Joseph G. Boxhall after the initial distress signal was sent (S23) measured dimension the elapsed time from the last fixed star observation 7:30 to the time of the initial distress signal (S25) (Halpern, 2005)
[Boxhall said that he used the star fix position for 7:30pm (Probably 7:38pm) that night as his base and used a speed of 22 knots from there to a time of 11:45pm.]
In First Oder Logic: 
O41(x,y) ⇒ S23(x)
O41(x,y) ⇒ S25(y)
[bookmark: _Definition_of_O42]Definition of O42 used result of (results contributed to)
[bookmark: _Hlk229402297]O42 used result of (results contributed to)
Domain:
S23 Position Determination
Range:
S27 Observation 
Subproperty of:

Superproperty of:

Quantification:
many to many (0,n:0,n)
Scope note:
This property associates an instance of S23 Position Determination with an instance of S27 Observation the results of which were part of the necessary constituting observations of the position determination but carried out earlier, in another context. 
Therefore, the observations must not be a critical component of the validity time-span of the position determination, such the measurement of the distance between the start and the finish line in a 100m sprint race competition. In contrast, the measurement of the elapsed time an athlete reaches the finish line needs to fall within the time-span and be part of the domain instance of this property.
Full path:

Examples: 
· The determination of the position of the Titanic by officer Joseph G. Boxhall after the initial distress signal was sent (S23) used results of the last fixed star observation 7:30 pm (S27) (Halpern, 2005)
[Boxhall said that he used the star fix position for 7:30pm (Probably 7:38pm) that night as his base and used a speed of 22 knots from there to a time of 11:45pm.]
In First Oder Logic: 
O42(x,y) ⇒ S23(x)
O42(x,y) ⇒ S25(y)
New example for S25 Relative Dimension
· [bookmark: _Hlk229400080]the determination of the position of Messner and Habeler in May 8, 1978 (Messner 1978, Roberts 2003)
[bookmark: _New_examples_for]New examples for O33 is relative to (has relative dimension)
· [bookmark: _Hlk229402467]The distance of Reinhold Messner and Peter Habeler from Mount Everest summit 8.5.1978 (S25) is relative to Reinhold Messner and Peter Habeler (E20). (Messner 1978, Roberts 2003)
· The distance of Reinhold Messner and Peter Habeler from Mount Everest summit 8.5.1978 (S25) is relative to Mount Everest summit (E27). (Messner 1978, Roberts 2003)
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