[bookmark: _Toc208138434]Issue 695: Observation Reorganization – Single Observation 
The SIG reviewed the HW by MD & PF on the reorganization of CRMsci Observation (it being recast as a Single Observation). 
The HW involves: 
· Redefinition of S4, as S4 Single Observation
· Correctly define its set of properties: 
· S4 Single Observation. O8 observed (was observed by): S15 Observable Entity
· S4 Single Observation. O9 observed property type (property type was observed): S9 Property Type
· S4 Single Observation. O16 observed value (value was observed by): E1 CRM Entity
· S4 Single Observation. O37 observed proposition (was observed by): S29 Observable Proposition
· Definition of new class S29 Observable Proposition (used to link S4 Single Observation to Observable Situations expressed as I17 One-Proposition Sets). 
· Definition of a new property S29 Observable Proposition. O38 has domain (is domain of): S15 Observable Entity
The details of the proposal can be found below. 
Discussion points:
· The label for S29, i.e., “Observable Proposition” was considered problematic. The SIG agreed to let it in as a provisional label. Anyone who feels very strongly against it, is free to propose alternatives, in a new issue. 
· Seeing as the property O37 observed proposition (the property pointing from S4 Single Observation to S29 Observable proposition) was not already part of the model, the SIG decided that a different label was more suitable [namely O37 expressed the observed as observable proposition (was observable proposition observed by)], in order to match the label of its superproperty O36 expressed the observed as (was the expression of). 
· The following part in the scope note of S29 was highlighted as needing some further clarification, it was understood as referring to the example of Nero, in the sense that it is documented, irrespective of whether it has actually happened.
· which characterizes an observable phenomenon, regardless of whether it has happened or not
· for the examples of S29: it would be more helpful instead of expressing them in pseudo-crmese (rdf statements made up of English words), to have one example in plain English and duplicate it using rdf triples.
Decisions: 
The SIG approved: 
· the new definition of S4 Single Observation, 
· the redrafting of the properties O8, O9, O16, 
· the introduction of the new property O37, 
· the introduction of the new class S29, and
· the introduction of the property O38.
N.b.: the labels pertaining to S29 and O37 are up for debate.
The scope note of S29 has been flagged for further elaboration. 
HW: MD, PF, GB.
[bookmark: _Toc208138494][bookmark: _Issue_695:]Proposals for Issue 695: 
S4 Single Observation
Change the definition of S4 Observation to S4 Single Observation
OLD definition
S4 Observation 
[N.b., The scope, which is more compatible with a generalization of observation has been moved to a new class –according to the decisions reached in the context of the issue 696.  
Subclass of: 
E13 Attribute Assignment
Superclass of:
S21 Measurement
S19 Encounter Event
S23 Position Determination
Scope note:
This class comprises the activity of gaining scientific knowledge about particular states of physical reality through empirical evidence, experiments and measurements. 
We define observation in the sense of natural sciences, as a kind of human activity: at some place and within some time-span, certain physical things and their behavior and interactions are observed by human sensory impression, and often enhanced by tools and measurement devices.
Observed situations or dimensions may pertain to properties confined to a single instance of S15 Observable Entity or pertain to constellations of multiple instances and relations between them, in particular distances between them. 
The output of the internal processes of measurement devices that do not require additional human interaction are in general regarded as part of the observation and not as additional inference. Primary data from measurement devices are regarded in this model to be results of observation and can be interpreted as propositions believed to be true within the (known) tolerances and degree of reliability of the device. 
Measurements and witnessing of events are special cases of observations. Observations result in a belief that certain propositions held at a time within the time-span of the observation. In this model, the degree of confidence in the observed properties is regarded to be “true” by default, but could be described differently by adding a property P3 has note to an instance of S4 Observation
Examples:
· the excavation of unit XI by the Archaeological Institute of Crete in 2004 (S4)
· the excavation (S4) in the NE section of the central court of the Knossos palace by the Ephorate of Antiquities of Heraklion in 1997 (S4) (Επιστημονική Επιτροπή Κνωσού, 2008)
· the observation of the density of the X-Ray image of cupid's head from the painting ‘Cupid complaining to Venus’ as ‘high density’, on the 19th of March 1963 (S4) (The National Gallery, London, 1963).
· the observation of visible light absorption of the painting ‘Cupid complaining to Venus’ as ‘having red pigment’, in 2015 (S4) (Foister, 2015)
In First Order Logic:
S4(x) ⇒ E13(x)
Properties:
O8 observed (was observed by): S15 Observable Entity 
O9 observed property type (property type was observed by): S9 Property Type
O16 observed value (value was observed by): E1 CRM Entity 

NEW definition
[bookmark: _Toc198298498]S4 Single Observation
Subclass of:	
S27 Observation
E13 Attribute Assignment
Superclass of:	
E16 Measurement
Scope note:
This class comprises the activity of gaining scientific knowledge about particular states of physical reality through empirical evidence, experiments, or measurements, for cases in which the observed knowledge can be described by a single binary proposition relating one instance of S15 Observable Entity to some instance of E1 CRM Entity. 
Examples:
· the observation of the density of the X-Ray image of cupid's head from the painting ‘Cupid complaining to Venus’ as ‘high density’, on the 19th of March 1963 (The National Gallery, London, 1963)
· the observation of visible light absorption of the painting ‘Cupid complaining to Venus’ as ‘having red pigment’ in 2015 (Foister, 2015)
In first-order logic:
S4(x) ⇒ S27(x)
S4(x) ⇒ E13(x)
E16(x) ⇒ S4(x)
Properties:
O8 observed (was observed by): S15 Observable Entity
O9 observed property type (was property type observed): S9 Property Type
O16 observed value (value was observed by): E1 CRM Entity
[bookmark: _Hlk207714899][bookmark: _Hlk207725261]O37 expressed the observed as observable proposition (was observable proposition observed by): S29 Observable Proposition
Reformulation of the properties of S4 Single Observation
O8 observed (was observed by)
OLD Definition
O8 observed (was observed by)
Domain:
S4 Observation
Range:
S15 Observable Entity
Subproperty of:
E13 Attribute Assignment. P140 assigned attribute to (was attributed by): E1 CRM Entity
Superproperty of:
S23 Position Determination. O32 determined position of (was located by): S15 Observable Entity
S21 Measurement. O24 measured (was measured by): S15 Observable Entity
Quantification:
many to one, necessary (1,1:0,n)
Scope note:
This property associates an instance of S4 Observation with an instance of S15 Observable Entity that was observed. Specifically, it describes that a thing, a feature, a phenomenon or its reaction is observed by an activity of Observation.
Examples:
· The engineers’ observation on the slope of Panagopoula coastal site, near Patras, on the 25th–26th April 1971 and the 3rd May 1971(S4) observed the rotational landslide at the same site (S15) (Tavoularis et al., 2017).
· The survey (S4) of Sinai MS GREEK 418 observed a detached triple-braided clasp strap (S15) (Honey and Pickwoad, 2010).
In First Order Logic:
O8(x,y) ⇒ S4(x)
O8(x,y) ⇒ S15(y)
O8(x,y) ⇒ P140(x,y)
NEW definition
O8 observed (was observed by)
Domain:
S4 Single Observation
Range:
S15 Observable Entity
Subproperty of:
S27 Observation. O35 observed entity (was observed by): S15 Observable Entity
E13 Attribute Assignment. P140 assigned attribute to (was attributed by): E1 CRM Entity 
Superproperty of:
E16 Measurement. P39 measured (was measured by): E18 Physical Thing
Quantification:
many to one, necessary (1,1:0,n)
Scope note:
This property associates an instance of S4 Single Observation with one instance of S15 Observable Entity that was observed. Specifically, it describes that a thing, a feature, a phenomenon or some process is observed by an activity of Observation.
This property is a strong shortcut of the fully developed path from S4 Single Observation through O37 expressed the observed as observable proposition (was observable proposition characterized by), S29 Observable Proposition, O38 has domain (is domain of), to S15 Observable Entity.
Full path:
S4 Single Observation. O37 expressed the observed as observable proposition (was observable proposition characterized by): S29 Observable Proposition. O38 has domain (is domain of): S15 Observable Entity 
Examples: 
· The engineers’ observation (S4) on the slope of Panagopoula coastal site, near Patras, on the 3rd May 1971 observed the rotational landslide at the same site (E4). (Tavoularis et al., 2017)
· The survey (S4) of Sinai MS GREEK 418 observed a detached triple-braided clasp strap (S15). (Honey and Pickwoad, 2010)
In first-order logic: 
O8(x,y) ⇒ S4(x)
O8(x,y) ⇒ S15(y)
O8(x,y) ⇒ O35(x,y)
O8(x,y) ⇒ P140(x,y)
P39(x,y) ⇒ O8(x,y)
O8(x,y) ⇔ (∃z) [S29(z) ∧ O37(x,z) ∧ O38(z,y)]
O9 observed property type (was property type observed)
OLD Definition
O9 observed property type (was property type observed)
Domain:
S4 Observation
Range:
S9 Property Type
Subproperty of:
E13 Attribute Assignment. P177 assigned property of type (is type of property assigned): E55 Type
Quantification:
one to one (1,1:0,n)
Scope note:
This property associates an instance of S4 Observation with the instance of S9 Property Type for which the observation provides a value or evidence, such as “concentration of nitrate” observed in the water from a particular borehole. Encoding the observed property by type, observed entity and value (properties O9, O10, O16) is a method to circumscribe the reification of the observed property by the respective instance of S4 Observation.
In an RDFS encoding, this circumscription can be transformed into an explicit representation of the observed property in terms of a formal ontology either by use of a reification construct or by the use of a Named Graph containing the observed property. The latter representation allows for more formal reasoning with the model, the former is more flexible about the kinds of observations.
Examples:
· The seismic hazard analysis and recording by EPPO in 1990 (S4), in the area of Attiki observed property type share wave velocity (S9) and recorded it (Lucchese et al., 2013; Kritikos et al., 2013; InGeoCloudS, 2012; InGeoCloudS, 2013)
· The Gas Chromatography analysis (S4) of the sample ‘mid-blue paint from the sky’ observed property type retention time (S9). (Foister, 2015)
In First Order Logic:
O9(x,y) ⇒ S4(x)
O9(x,y) ⇒ S9(y)
O9(x,y) ⇒ P177(x,y)

NEW definition
O9 observed property type (was property type observed)
Domain:
S4 Single Observation
Range:
S9 Property Type
Subproperty of:
E13 Attribute Assignment. P177 assigned property type (is property type assigned): E55 Type
Superproperty of:

Quantification:
many to one, necessary (1,1:0,n)
Scope note:
This property associates an instance of S1 Matter Removal with the instance of S10 Material Substantial that this activity diminished. 
Although an instance of S4 Single Observation with the instance of S9 Property Type for which the observation provides a value or evidence, such as ‘concentration of nitrate’ observed in the water from a particular borehole. Encoding the observed property by type, observed entity and value (namely, properties O9, O37, and O16, respectively), is a method to circumscribe the reification of the observed property by the respective instance of S4 Single Observation.
In an RDFS encoding, this circumscription can be transformed into an explicit representation of the observed property in terms of a formal ontology, either by the use of a reification construct or a Named Graph containing the observed property. The latter representation allows for more formal reasoning with the model, the former is more flexible about the kinds of observations. 
This property is a strong shortcut of the fully developed path from S4 Single Observation through O37 expressed the observed as observable proposition (was observable proposition characterized by), S29 Observable Proposition, J32 has property type (is property type of), to S9 Property Type.
Full path:
S4 Single Observation. O37 expressed the observed as observable proposition (was observable proposition characterized by): S29 Observable Proposition. J32 has property type (is property type of): S9 Property Type
Examples: 
· The seismic hazard analysis and recording by EPPO in 1990 (S4), in the area of Attica observed property type share wave velocity (S9) and recorded it. (Lucchese et al., 2013; Kritikos et al., 2013; InGeoCloudS, 2012; InGeoCloudS, 2013)
· The Gas Chromatography analysis (S4) of the sample ‘mid-blue paint from the sky’ observed property type retention time (S9). (Foister, 2015)
In first-order logic: 
O9(x,y) ⇒ S4(x)
O9(x,y) ⇒ S9(y)
O9(x,y) ⇒ P177(x,y)
O9(x,y) ⇔ (∃z) [S29(z) ∧ O37(x,z) ∧ J32(z,y)]
O16 observed value (value was observed by)
OLD definition
O16 observed value (value was observed by)
Domain:
S4 Observation
Range:
E1 CRM Entity
Subproperty of:
E13 Attribute Assignment. P141 assigned (was assigned by): E1 CRM Entity
Superproperty of:
S23 Position Determination. O30 determined position (was determined by): E94 Space Primitive
E16 Measurement. P40 observed dimension (was observed in): E54 Dimension
Quantification:
many to one, necessary (1,1:0,n)
Scope note:
This property associates a value assigned to an entity observed by S4 Observation.
Examples:
· The surface survey at the bronze age site of Mitrou in east Lokris carried out by Cornell University in 1989 (S4) observed value 600 (of sherds) (E1) (Kramer-Hajos and O’Neill, 2008).
In First Order Logic:
O16(x,y) ⇒ S4(x)
O16(x,y) ⇒ E1(y)
O16(x,y) ⇒ P141(x,y)
NEW definition
O16 observed value (value was observed by)
Domain:
S4 Single Observation
Range:
E1 CRM Entity 
Subproperty of:
E13 Attribute Assignment. P141 assigned (was assigned by): E1 CRM Entity 
Superproperty of:
E16 Measurement. P40 observed dimension (was observed in): E54 Dimension 
Quantification:
many to one, necessary (1,1:0,n)
Scope note:
This property associates a value assigned to an entity observed by S4 Single Observation.
This property is a strong shortcut of the fully developed path from S4 Single Observation through O37 expressed the observed as observable proposition (was observable proposition characterized by), S29 Observable Proposition, J31 has range (is range of), to E1 CRM Entity.
Full path:
S4 Single Observation. O37 expressed the observed as observable proposition (was observable proposition characterized by): S29 Observable Proposition. J31 has range (is range of): E1 CRM Entity
Examples: 
· The surface survey at the bronze age site of Mitrou in East Lokris (S4), carried out by Cornell University in 1989, observed value 600 (of sherds) (E1). (Kramer-Hajos and O’Neill, 2008)
In first-order logic: 
O16(x,y) ⇒ S4(x)
O16(x,y) ⇒ E1(y)
O16(x,y) ⇒ P141(x,y)
P40(x,y) ⇒ O16(x,y)
O16(x,y) ⇔ (∃z) [S29(z) ∧ O37(x,z) ∧ J31(z,y)]

Addition of new properties for S4 Single Observation
[bookmark: _Toc198298557]O37 expressed the observed as observable proposition (was observable proposition characterized by)
Domain:
S4 Single Observation
Range:
S29 Observable Proposition
Subproperty of:
S27 Observation. O36 expressed the observed as (was the expression of): S28 Observable Situation
E13 Attribute Assignment. J33 assigned proposition (is assigned by): I17 One-Proposition Set
Superproperty of:

Quantification:
many to one, necessary (1,1:0,n)
Scope note:
This property associates an instance of S4 Single Observation with the instance of S29 Observable Proposition that the actors carrying out the observation used to express the observed phenomenon of interest. This property forms a logical interface between observing single propositions or more generally observable situations. It is particularly relevant for implementing effective queries. For documentation, the use of the simpler shortcut properties, i.e., O8 observed (was observed by), O9 observed property type (property type was observed by), and O16 observed value (value was observed by) will typically be the preferred approach. 
The property is part of the fully developed path from S4 Single Observation through O37 expressed the observed as observable proposition (was observable proposition characterized by), S29 Observable Proposition, O38 has domain (is domain of), S15 Observable Entity, which is shortcut by O8 observed (was observed by). 
The property is part of the fully developed path from S4 Single Observation through O37 expressed the observed as observable proposition (was observable proposition characterized by), S29 Observable Proposition, J31 has range (is range of), E1 CRM Entity, which is shortcut by O16 observed value (value was observed by). 
The property is part of the fully developed path from S4 Single Observation through O37 expressed the observed as observable proposition (was observable proposition characterized by), S29 Observable Proposition, J32 has property type (is property type of), E55 Type, which is shortcut by O9 observed property type (property type was observed by).
Full path:

Examples: 
· The inspection of the burial arrangement in La Tomba dell'Aryballos sospeso on the left bench by Prof. Alessandro Mandolesi on the 21st of September 2013 (S4) expressed the observed as observable proposition the proposition set with content
{The burial arrangement in La Tomba dell’Aryballos sospeso on the left bench (E22 Human-Made Object} (S29). (Mandolesi, 2013)
In first-order logic: 
O37(x,y) ⇒ S4(x)
O37(x,y) ⇒ S29(y)
O37(x,y) ⇒ O36(x,y)
O37(x,y) ⇒ J33(x,y)
Addition of new class – S29 Observable Proposition: 
[bookmark: _Toc198298522]S29 Observable Proposition
Subclass of:	
S28 Observable Situation
I17 One-Proposition Set
Superclass of:	

Scope note:
This class comprises proposition sets containing exactly one binary proposition which is, or could, in principle be, encoded in a knowledge representation language, and which characterizes an observable phenomenon, regardless of whether it has happened or not. The identity of an instance of S29 Observable Proposition is given by the total of its content, regardless of equivalent encodings. 
The class S29 Observable Proposition plays the role of an important logical interface between observing single propositions or more generally observable situations. It is particularly relevant for implementing effective queries. For documentation, the use of the simpler shortcut properties of S4 Single Observation, i.e. O35 observed entity (was observed by), O9 observed property type (property type was observed by), and O16 observed value (value was observed by) will, typically, be the preferred approach. 
Examples:
· the proposition set with content: 
{The burial arrangement (E22 Human-Made Object) in La Tomba dell’Aryballos sospeso on the left bench is composed of the spear (E22 Human-Made Object) found in La Tomba dell’Aryballos sospeso.} (Mandolesi, 2013)
· the proposition set with content: 
{The skeleton (E20 Biological Object) in La Tomba dell'Aryballos sospeso on the right bench forms part of the burial arrangement (E22 Human-Made Object) in La Tomba dell’Aryballos sospeso on the left bench.} (Mandolesi, 2013)
· the proposition set with content:
{The skeleton (E20 Biological Object) in La Tomba dell’Aryballos sospeso on the left bench P2 has type ‘female’ (E55 Type).} (Mandolesi, 2013)
[The abovementioned examples form part of a scientific knowledge revision, where the original belief was formed based on a simple inference, and following a thorough scientific analysis, underwent revision. 
The skeleton found on the left bench of La Tomba dell’Aryballos sospeso, at Doganaccia di Tarquinia, in Tuscany, Italy, by Prof. Alessandro Mandolesi on the 21st September 2013, was initially estimated to be the remains of a male person, due to a spear found lying next to it. In fact, the initial press release mentioned there being a skeleton of a male person in the tomb. Soon after, osteological analysis carried out by Mandolesi’s team, revealed that the skeleton had belonged to a female person, a piece of information included in all scientific publications that followed the osteological analysis.
We refer to this skeleton in the examples found throughout the text as “The skeleton on the left bench in La Tomba dell’Aryballos sospeso”, and to the burial arrangement as “The burial arrangement on the left bench in La Tomba dell’Aryballos sospeso”, respectively.] 
In first-order logic:
S29(x) ⇒ S28(x)
S29(x) ⇒ I17(x)
Properties:
O38 has domain (is domain of): S15 Observable Entity
Addition of new property for S29 (O38 has domain (is domain of))
[bookmark: _Toc198298558]O38 has domain (is domain of)
Domain:
S29 Observable Proposition
Range:
S15 Observable Entity 
Subproperty of:
S28 Observable Situation. O40 refers to observable entity (is referred to in): S15 Observable Entity 
I17 One-Proposition Set. J30 has domain (is domain of): E1 CRM Entity
Superproperty of:

Quantification:
many to many, necessary (1,1:0,n)
Scope note:
This property associates an instance of S29 Observable Proposition with an instance of S15 Observable Entity that must appear as the only domain instance of the proposition in the content of the former.
This property is part of the fully developed path from S4 Observation through O37 expressed the observed as observable proposition (was observable proposition characterized by), S29 Observable Proposition, O38 has domain (is domain of), SO15 Observable Entity, which is shortcut by O8 observed (was observed by).
Full path:

Examples: 
· The proposition set with content: 
{The burial arrangement on the left bench in La Tomba dell’Aryballos sospeso (E22 Human-Made Object)} (S29) has domain the burial arrangement in La Tomba dell’Aryballos sospeso on the left bench (E22 Human-Made Object). (Mandolesi, 2013)
· The proposition set with content: 
{The skeleton on the left bench in La Tomba dell’Aryballos sospeso (E20 Biological Object) forms part of the burial arrangement on the left bench in La Tomba dell Aryballos sospeso} (S29) has domain the skeleton on the left bench in La Tomba dell’Aryballos sospeso (E20). (Mandolesi, 2013)
In first-order logic: 
O38(x,y) ⇒ S29(x)
O38(x,y) ⇒ S15(y)
O38(x,y) ⇒ O40(x,y)
O38(x,y) ⇒ J30(x,y)

