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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The automatic recognition of spatial information in natural language is currently attracting considerable
attention in the fields of computational linguistics and artificial intelligence. The development of
algorithms that exhibit “spatial awareness” promises to add needed functionality to NLP systems, from
named entity recognition to question-answering and text-based inference. However, in order for such
systems to reason spatially, they require the enrichment of textual data with the annotation of spatial
information in language. This involves a large range of linguistic constructions, including spatially
anchoring events, descriptions of objects in motion, viewer-relative descriptions of scenes, absolute

spa

jal descriptions of locations, and many other constructions

Thi
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d)
e)
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g)
h)

Claﬂgse 8 introduces an.XML-based concrete syntax for representing spatial-related or mot|

5 part of ISO 24617 was developed in collaboration with the ISOspace working group 4
versity with theaim to provide an International Standard for the representation of spatial i
ting to locations, motions and non-motion events in language.

E The ISOspace Working Group is headed by James Pustejovsky, jampesp@cs.brandeis.ed
rersity, Waltham, MA, U.S.A.

5 part of ISO 24617 provides normative specifications and guidelines not only for spatial in
also for information content in motion and various other types of\€vént in language.

main parts of this part of ISO 24617 consist of the following:
Scope;

Normative references;

Terms and definitions;

List of tags or names of elements;

Overview;

Motivation and requirements;

Specification of the ISOspace annotation structure;

Representation of [SOspace-conformant annotations.

otations based onthe annotation structure of ISOspace that is presented in Clause 7 w
ed metamodel.

NOTE

rmal semaftics for [SOspace will be provided as part of a future new work item within tH
otation-framework. This will be coordinated with the temporal semantics and spec

t Brandeis
hformation

u, Brandeis

formation,

jon-related
ith a UML-

e semantic
fication of
tly useable
ultilingual

both be found in a webpage relating to the ISOspace specification.

par future.

Although the schema and DTD are not part of the present document as normative annexes, they will

Normative Annex A is an integral part of ISO 24617 and provides core annotation guidelines.
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INTERNATIONAL STANDARD ISO 24617-7:2014(E)

Language resource management — Semantic annotation
framework —

Part 7:
Spatial information (ISOspace)

1 (Scope

Thip part of ISO 24617 provides a framework for encoding a broad range not only,of.spatial irffformation,
butjalso of spatiotemporal information relating to motion as expressed in natural language|texts. This
parf of ISO 24617 includes references to locations, general spatial entities, spatial relationg (involving
topplogical, orientational, and metric values), dimensional information, motion events, and gaths.

2 |Normative references

The following documents, in whole or in part, are normativély*referenced in this documgnt and are
indispensable for its application. For dated references, ofly ‘the edition cited applies. F¢r undated
refgrences, the latest edition of the referenced document (including any amendments) appligs.

(%)

[SO|24617-1, Language resource management — Semaiitic annotation framework (SemAF) — Rart 1: Time
and|events (SemAF-Time, 1SO-TimeML)

ISOJIEC 14977, Information technology — Syntactic metalanguage — Extended BNF

3 |Terms and definitions
For[the purposes of this document, the terms and definitions given in [SO 24617-1 and the following apply.

31
dodument creation location
dcl
unifjue place or set of\places associated with a document that represents the location (3.7) i which the
document was creatéed

Not¢ 1 to entryt-Some collaboratively written documents, such as GoogleDoc!) documents and chaf logs, might
refef not only.to'a single location but also to a set of locations spread out across the world. Besides, for example,
the freatiofiplace of the Hebrew bible or the creation place of each of the books in it is uncertain. The|attribute @
dcl willstherefore, have the value “false” which is to be understood to mean “unspecified”, while the yalue “true”
is tq Be-understood to mean “specified”.

3.2

event

eventuality

something that can be said to obtain or hold true, to happen or to occur

Note 1 to entry: This is a very broad notion of event, also known in the literature as “eventuality” and includes all
kinds of actions, states, processes, etc. It is not to be confused with the narrower notion of event (as opposed to
the notion of “state”) as something that happens at a certain point in time (e.g. the clock striking two or waking
up) or during a short period of time (e.g. laughing). In ISO-TimeML, the term event is used in a broader sense and
is equivalent to the term eventuality.

1) GoogleDoc is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of these products.

© ISO 2014 - All rights reserved 1
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[SOURCE: 1
3.3

SO 24617-1:2012]

event-path

path (3.13)

3.4
extent

or trajectory followed by a spatial entity (3.17) coincident with a motion-event (3.9)

textual segment which is string of character segments in text to be annotated

EXAMPLE

Tokens, words, and non-contiguous phrases (e.g. a complex verb like “look ... up”) are extents.

3.5
figure
spatial enti

3.6
ground
spatial entl

3.7
location
point or fir

3.8
measure
magnitude

EXAMPLE

3.9
motion

motion-evient

action or p
of an objec

ty (3.17) that is considered to be the focal object, which is related to some reference obje

ty (3.17) that acts as reference for a figure (3.5)

ite area that is positioned within a space (3.16)

of a spatial dimension or relation

Distance is a spatial relation.

ocess involving the translocation ofaSpatial object, transformation of some spatial prop
L, or change in the conformation/fan object

Note 1 to enftry: A motion (3.9) in ISOspace is.a particular kind of event (3.2).

3.10

motion-signal

adjunct

motion-adjunct

Erty

path (3.13)[of motion andyer manner of motion information contributed by a particle or by a prepositignal,

adverbial ghrase, in conjunction with a motion (3.9)-related text

Note 1 to entry: Thisterminology is specific to ISOspace and is different from the general term “adjunct” whi
used to desqribe optional syntactic elements.

3.11

Ch is

non-cosuming tag
tag (3.19) that has no associated extent (3.4)

Note 1 to entry: The extent (3.4) of a non-consuming tag is a “null” string.

EXAMPLE
consuming

In John ate an apple but Mary a pear, there are at least two ways of marking up the non-

<event> tag:

a) John ateeq an apple, but Mary @ep a pear;

b) 1) <event xml:id="e1” markable="ate”/>

2) <e

» o«

vent xml:id="e2” markable=" “/> (non-consuming <event> tag)

© ISO 2014 - All rights rese
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3.12

orientation

orientation(al) relation

relation between a figure (3.5) and a ground (3.6) that expresses the spatial disposition or direction of a
spatial object within a frame of reference

3.13
path
location (3.7) that consists of a series of locations (3.7)

Note 1 to entry: A spatial object path is a location where the focus is on the potential for traversal or which
fungtions as a boundary. This includes common nouns like road, coastline, and river and proper namgs like Route
66 and Kangamangus Highway. Some nouns, such as valley, can be ambiguous. It can be understood asja path in we
walked down the valley or as a place (3.14) in we live in the valley.

Not¢ 2 to entry: A path might be represented as an undirected graph whose vertices are locations (3.7]) and whose
edges signify continuity; that is to say, a path has no inherent directionality.

Notg¢ 1 to entry: The term “region” as defined here does not ¥efer to a political or administrative region such as
“thgq Canary Islands” or “Hong Kong, SAR”, where SAR is thezacronym of “Special Administrative Regipn”.

31
space
dimensional extent in which objects and events (3.2) have a relative position and direction

segment or s€rjes of segments of a text that rebounds to orientational (3.12) or topological relations (3.20)

elementname

name associated with textual segments for annotation or for a relation between these segments
Note 1 to entry: The following are two kinds of tag for annotation:

a) extenttag, which is associated with textual segments referring to basic entities or signals;

b) link tag, for representing spatial relations.

3.20
topological relation
relation that expresses the connectedness or continuity of spaces (3.16)

© ISO 2014 - All rights reserved 3
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4 List of tags
41 General

The tag in angled brackets stands for the name of an XML element. See 8.2.

4.2 Extent tags: Basic entities and signals

4.2.1

measure
<measure>

extent tag representing some measure (3.8)

4.2.2

motion
<motion>

extent tag rgpresenting a motion (3.9)

4.2.3

motionSignal
<motionSignal>

extent tag representing a motion-signal (3.10)

4.2.4

non-motion event
<event>

extent tag rgpresenting a non-motion event (3.9)

4.2.5

path
<path>

extent tag that represents a path (3.13)

4.2.6

place
<place>

extent tag that represents a place (3.14)

4.2.7

spatialEntiky
<spatialEnfity>

extent tag thatrepresents a spatial entity (3.17)

4.2.8

spatialSignal
<spatialSignal>

extent tag that represents a spatial signal (3.18)
4.3 Link tags

4.3.1

mLink
<mLink>

linking tag that represents some measure (3.8)

© ISO 2014 - All rights reserved
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2

moveLink
<moveLink>

link

4.3.

ing tag that represents a relation between a motion (3.9) and participant spatial entities (3.17)

3

oLink

<oL
link

ink>

ing tag that represents an orientation relation (3.12) between a figure (3.5) and a ground (3.6)

4.3.

qsL
<qgs

link
NO1

4.4

4.4.

isof

<is¢gSpace>

roof
NOT

5

Huy
anc
the)
lang

4

Ink
Link>

ing tag that represents a topological relation (3.20)
E The tag qsLink or <gsLink> stands for a qualitative spatial link.

Root element

1

pace

element in which all ISOspace tags are embedded

E InISOspace annotations, all of the extent and link tags listed above are embedded in the tag gisoSpace>.

Overview

han languages impose diverse linguistic.constructions for expressing concepts of space, qf spatially-
hored events, and of spatial configurations that relate in complex ways to the situations in which
 are used. One area that deserves.further development regarding the connection betw¢en natural
ruage and formal representations‘of space is the automatic enrichment of textual data with spatial

annotations. There is a growing.demand for such annotated data, particularly in the cornjtext of the

sen|
tim
the
obj¢
relg
que
the
req
the

antic web. Moreover, textual data routinely make reference to objects moving through|space over
b Integrating suchinformation derived from textual sourcesinto ageosensor datasystem chnenhance
overall spatiotempofal representation in changing and evolving situations, such as whe¢n tracking
cts through space with limited image data. It follows that verbal subjective descriptionis of spatial
tions need to betranslated into metrically meaningful positional information. A central research
stion currentlyvhindering progress in interpreting textual data is the lack of a clear separation of
informatiowthat can be derived directly from linguistic interpretation and further inforgation that
lires contextual interpretation. In order to avoid building incorrect deductions into the annotations

mselves; mark-up schemes should avoid over-annotating the text. Solutions to the langhage-space

ma;rping problem and its grounding in geospatial data are urgently required for this purposkg.

There are many applications and tasks that would benefit from a robust spatial mark-up language, such
as [SOspace. These applications and tasks include the following:

a)
b)
‘)
d)

e)

creating a visualization of objects from a verbal description of a scene;
identifying the spatial relations associated with a sequence of processes and events from a news article;
determining an object location or tracking a moving object from a verbal description;

translating viewer-centric verbal descriptionsinto otherrelative descriptions or absolute coordinate
descriptions;

constructing a route given a route description;

© IS0 2014 - All rights reserved 5
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f) constructing a spatial model of an interior or exterior space given a verbal description;
g) integrating spatial descriptions with information from other media.

The goal of ISOspace is not to provide a formalism that fully represents the complexity of spatial
language but rather to capture these complex constructions in text in order to provide an inventory
of how spatial information is presented in natural language. For example, many texts have no explicit
frame of spatio-temporal reference, thus, making it impossible to annotate such an unspecified frame
of reference. The interpretation of spatial prepositions, such as on in a book on the desk vs a picture on
the wall requires a handbook of its own dealing with different senses or uses of spatial prepositions
beyond a set of annotation guidelines. Any detailed classification of motion verbs in English alone is
again beyond the scope of this International Standard.

All of the eamples in the currentversion of part of ISO 24617 are from English datasets. The speeification
language qroposed in this International Standard can be seen as a version of ISOspace for'English ¢nly
and its applicability to other languages is still pending. A multilingual extension of ISOspadce€ is necesdary
if the document is to be verified, but this is expected to immediately follow preliminary rigorous work
on establighing the first edition of this part of ISO 24617 as an International Standard for spatial pand
motion-relpted annotation.

6 Motivation and requirements

This Interpational Standard aims to formulate the requirements for spatiotemporal annotafion
standards pnd to develop the ISOspace standard to meet these requirements. It assumes [SO 24612 pnd
builds on Tevious work, including ISO 24617-1 and other spatial representations and calculi.

Natural lamguage abounds with descriptions of motion. Qur-experience of our own motion, together
with our perception of motion in the world, have given human languages substantial means to verbfally
express mgny differentaspects of movement, includingis temporal circumstances, spatial trajectoryjand
manner. Infevery language on earth, verbalizations of‘motion can specify changes in the spatial posifion
of an objedt over time. In addition to when and where the motion takes place, languages additionfally
characterize how the motion takes place (e.g., its)path, its manner, and how it was caused). In particylar,
the path of motion involves conceptualizations of the various spatial relationships that an object|can
have to other objects in the space in which it moves. An understanding of such spatial informatioh in
natural lanjguage is necessary for many.computational linguistics and artificial intelligence applicatipns.

Any speciffication language for spatial information in language will need to support the following
computatignal tasks:

— identiffication of the appropriate topological configuration between two regions or objects [e.g.
contaipment, identity,/disjointedness, connectedness, overlap, and closure over these relatipns,
when possible);

— identifficationrof directional and orientational relations between objects and regions, including|the

— identift hen

c U U C U
possible (e.g. distance, height and width);
— identification ofthe motion of objects through time and a characterization of the nature of this movement;

— the provision of clear interoperable interfaces to existing representations and geo-databases (e.g.
GeoNames, ArcGIS, and Google Earth?)).

NOTE1 Texts are often completely unspecified for frames of reference (texts are, so to speak, “not situated”)
and it, therefore, appears that the annotation of a frame of reference cannot be provided for many texts.

2) GeoNames, ArcGIS, and Google Earth are examples of a suitable product available commercially. This information
is given for the convenience of users of this document and does not constitute an endorsement by ISO of these
products.

6 © ISO 2014 - All rights reserved
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Measure expressions, such as 20 miles, have two attributes, numeric @value “20” and @unit “miles”,

but expressions like near and far have no unit specified. The annotation scheme proposed in this International
Standard can only state that they are measure-related expressions only with its attribute @value specified, say
with “near” or “far”. As will be seen, many of the annotation cases are left underspecified.

7

7.1

Specification of ISOspace for spatial annotation

Overview: annotation vs. representation

As with other areas of work on semantic annotation carried by the ISO Working Grot

1p (ISO/TC

37/
rep

addiing information to segments of language data or to refer to that information itgelf’ Th

ind
refe
Acc
par

Thi

HoV
wit
PW
spe

7.2

An
thig
met
twa
of b
stru

abo
anrr)tations in a specific way, either with XML or with a predicate-logie<like format, as used

5C 4/WG 2), ISOspace draws a fundamental distinction between the concepts of anng
resentation; ISO 24612 does likewise. The term “annotation” is used to refer to.the

ependent of the format in which this information is represented. The term “représentation
r to the format in which an annotation is rendered (for instance, in XML) indépendent of
prding to [SO 24612, annotations are the proper level of standardization, @et representd
L of ISO 24617 therefore, defines a specification language for annotatingdocuments with i

t spatial entities and spatial relations at the level of annotations and then for represe

5 language is called “ISOspace”.

vever, the current version of ISOspace does not offer a formalspecification of its annotatio
h an abstract syntax and a formal semantics. This task will bie taken up in a proposed wor
[ 24617-9, aims to achieve a full development of spatial semantics. Instead, ISOspace
Cify a concrete XML-based syntax in 8.2 and a set of ¢ore annotation guidelines in Annex

Abstract syntax for the ISOspace annotation structure

hbstract syntax provides a theoretical basis for deriving various versions of a concretg
part of ISO 24617, the abstract syntaxef ISOspace is schematically represented by the
amodel (Figure 1), which specifies-an annotation structure for spatial information cd

tation and
process of
s notion is
”isused to
ts content.
tions. This
hformation
(ting these
n Annex A.

N structure
k item, ISO
vill simply
A.

syntax. In
JML-based
nsisting of

substructures: an entity structure-and a link structure. The entity structure of ISOspake consists

asic spatial entities that are anchored to textual fragments called “markables” or “extent
Icture relates these spatial entities and assigns a specific relation-type to each relation.

s”; the link
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ISO-Space schematic meta-model )

spatialSignal

triggersQSLink
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I
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mankabte 1
l
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isLinkedTo |
isAnch¢redTo
entity

triggersMLink

suppliesAdditionalLinkInfo

triggersOLink

v

signal

A

Inherited from

spatialEntity

7

event

location

ISO-TimeML

A

4

g
4
N

P

b

1
1
1
I
: definesMap
I
I
I
I
|
|
I
1

triggersMoveLink

| shows, the annotation structur

pes of links:

atial entity:

@ motionSignal
suppliesAdditionalMotionInfo
&

Figure 1 — Scheme{ii’&gletamodel of ISOspace

WO
locatié—?)face and path;
N\

ent: motion a@%?)n-motion event;

3) signal: spa%:ﬁgnal, motion-signal, and measure;

pes @ks: gsLink, oLink, moveLink, and mLink.

As Figure 1
and four ty
a) threer

1) sp

2) eV
b) four ty
NOTE I

However, in

@ier versions of ISOspace, the basic entity, motion-signal, was treated as part of spatial sigy

)

™
&HSOspace consists of the following three classes of entities

hajor basic semantic ent@Q spatial entity, event, and signal with their respective subclas

Ses:

als.
ides

either additional information on either the path or the manner of motions. It is therefore called a motion signal, a
motion adjunct, or simply an adjunct so that it is not confused with spatial signals.

8 Representation of ISOspace-conformant annotations

8.1 XML-based concrete syntax: outline

8.1.1 Overview

The version of [SOspace’s concrete syntax in Clause 8 is an XML serialization of the spatial annotation
structure or of abstract syntax informally presented in Clause 7 with a UML-based metamodel. The

© ISO 2014 - All rights reserved
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concrete syntax of ISOspace consists of basic entities (8.1.2), signals (8.1.3), links (8.1.4), and the root
element (8.1.5).

8.1.2 Basic entitles
There are five basic entity tags: <place>, <path>, <spatialEntity>, <motion>, and <event>.

NOTE The<place>and <path>tagsaresubclassesofalocation,butthelocationitselfisnotintroducedasforming
its own element in this XML-based ISOspace. Non-location spatial entities are tagged simply as <spatialEntity>.
There is no tag <nonLocationEntity> as such. The tag <event> is inherited from ISO 24617-1:2012(E) ISO-TimeML,
but is understood in ISOspace to stand for the class of non-motion events.

8.1]3 Signals

There are three signal tags: <spatialSignal>, <motionSignal>, and <measure>.

8.14 Links
There are four links: <gsLink>, <oLink>, <moveLink>, and <mLink>.

In §.4, the four links specified in ISOspace’s link structure are represented by their respective XML tags.

8.1/5 Rootelement

Eachbundle of XML elements formsatree-like structure called an “XML document”. This partof [ISO 24617
has|a single element called a “root element” that encloses.all the other elements in the docunpent.

For|each ISOspace document, its root element is called “<isoSpace>".
EXAMPLE

isoSpace>
CONTENT of ISOspace annotationgy>
/isoSpace>

8.2| Conventions for tagging

8.2{1 Naming conventions
Narhing conventions can'be quite complex. Here are four basic guidelines:

a) |This part of ISO,24617 follows medial capitalization, also called “CamelCase”, thus avoidiing the use
of the hyphén-<” or the underscore “_" in concatenating more than two words.

“«w n

EXAMPLE 1' <spatialEntity>, <motionSignal>, or @relatedToEvent, instead of <SPATIALL_ENTITY>,
<MOTION_SIGNAL>, or @related_to_event.

b) | ThisISO 24617 also avoids the use of uppercase unless it is absolutely necessary (e.g. acragnyms such
as XML and UML class names such as - ENtity as a class).

EXAMPLE 2  <isoSpace>, <semAF>, <motion>, <gsLink> instead of <ISOSpace>, <SemAF>, <MOTION>, or
<QSLINK>.

NOTE1  “ISO” in “ISOspace” is the Greek prefix iso-, meaning “equal”. “AF” is the acronym for “Annotation
Framework”.

NOTE 2  ISOspace refers to this part of ISO 24617 and to the specification language for the annotation
of motion, together with other type event-related spatial information presented in the ISO document; the
element <isoSpace> refers to an XML tag for a concrete annotation of a textual fragment based on ISOspace.

c) ThispartofISO 24617 therefore allows both lowerCamelCase and UpperCamelCase, although the XML
serialization of ISOspace adopts lowerCamelCase for the representation of element names and tags.
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d) The values of the various ID attributes are specified as beginning with one or more lowercase

alphabetical characters, followed by an integer. This scheme is mandated by the syntax of XML.
EXAMPLE 3
<event xml:id="el2”.../>, <place xml:id="pl23”.../>

NOTE 3 “pl23” is a valid XML ID, but “23” is not.

Names for elements, attributes, and their values might be mentioned or listed in the documents. Where

this occurs

the following mentioning conventions are followed:

— eleme
EXAMH
— attriby
EXAMH
NOTE 4
— values
EXAMHE

NOTE §
to say,

EXAME

<wdg
<mg

8.2.2 Co

For illustrg

names. Het
a) Styleg
boldfa
EXAMH

Boldfa
b) Theen
EXAMHE

t names are braced with a pair of angled brackets;
LE4 <place> <motion>, and <spatialEntity>
te names are prefixed with @;
LE5 @value, @referencePt, and @frameType.
@ is not part of attribute names.

of attributes are in double quotes.

LE6  birthPlace="Boston” and xml:id="e1”.
Some attribute values might refer to an ID value that occurs somewhere in the annotation, th
n IDRef value. In cases such as this, the “#” symbol is prefixed to it.
LE7
rd xml:id="w2” pos="verb” lemma="run” fense="past”/>
tion xml:id="ml” markable="#w2"” .../>
nvention for inline tagging extents

tion, extents in a sample text ar€ gften inline tagged with their identifiers or some other
e are some conventions for such tagging:

uides generally do not récommend boldface text for providing emphasis. Hence, the us
Ce is discouraged.

LE1 Tsingtao beéris produced in Qingdaotok7.
Ce here is notfedommended in actual tagging.
d of eachrextent is marked with a unique ID in subscript.

LE 2 {»~Tsingtao beer is produced in Qingdaotek7.

at is

tag

e of

c) Ifan e

xtent consists of more than one token, then it is enclosed by a pair of square brackets angl an

ID is placed outside of the closing bracket.

EXAMPLE 3 John hoppedy, [out of the room]p,.

d) Ifan extent is a non-contiguous sequence of more than one token, then each non-contiguous token

is brac

keted and marked with an identical ID.

EXAMPLE 4  Mia [looked]e1 me [up]ei-

10
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Basic entity tags

8.3.1 <place>

The ISOspace <place> tag is inherited from Reference[40] with some additions and modifications. This
tag is used to annotate geographic entities like lakes and mountains, as well as administrative entities
like towns and counties. With the exception of implicit, non-consuming tags, a <place> tag in ISOspace
should be directly linked to an explicit span of text.

The syntax and definition for the <place> tag are set out below.

List

<!'E
<!A
<!A
<!A
| po
<!A
<!A
<!A
<!'A
<!A
<!A
<!A
<!'A
<!A
<!A
<!A
<!'A
<!A

The
a)

b)
‘)
d)

NOT
usu

Thd

1 — List of attributes for the <place> tag

[ EMENT place ( #PCDATA ) >

[TLIST place id ID prefix="pl” #REQUIRED >

[TLIST place markable (IDRef | CDATA) #REQUIRED >

[TLIST place type (water|celestiall|civil|countryl|grid|latLong|mtn|mts
EtalCode |postBox |ppl|pplalpplclrgn|state|UTM) #IMPLIED >

[TLIST place dimensionality (point|linel|areal|volume) #IMPLIED >
[TLIST place form ( nam | nom ) #IMPLIED >

[TLIST place continent (AF|AN|AI|AU|GO|LA|NA|PA|SA) #IMPLIED. >
[TLIST place country CDATA #IMPLIED >

TLIST place state CDATA #IMPLIED >

[TLIST place county CDATA #IMPLIED >

[TLIST place ctv ( city | town | village ) #IMPLIED >

[TLIST place gazref CDATA #IMPLIED >

TLIST place latLong CDATA #IMPLIED >

[TLIST place elevation CDATA #IMPLIED >

TLIST place mod CDATA #IMPLIED >

[TLIST place dcl ( true | false ) #IMPLIEDMNfalse” >

[TLIST place comment CDATA #IMPLIED >

ATTLIST can specify that an attribute can be any of the following (this list is not exhaus

ID should startwith an alphabetic chiaracter and may not contain spaces. An ID value shoul
within the document. The nameofthe attribute @id may take a prefix “xml:” for XML do

IDRef should be a value thatis used as an ID somewhere in the document or in the annof
CDATA is any parsed cliaracter data.

“#REQUIRED” is far1€quired attributes, whereas “#IMPLIED” is for optional ones, allowi
to be specified.

E1 A valuefor the attribute @latLong attribute will be provided automatically and it is th
il for it tobeymanually specified.

attributes for the <place> tag are largely inherited from Reference[40]. For example:

[ive):

 be unique
cuments.

ation.

hg no value

erefore, not

the value “mtn” stands for mountain;

the value “mts” for mountain range;

the value “ppl” stands for populated place;

the value “ppla” stands for a capital of a sub-country (populated area), such as a state or a province;

the value “pplc” stands for a capital of a country (populated place);

the value “rgn” stands for a (non-political or non-administrative) region, such as a desert.

© IS0 2014 - All rights reserved
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For places that have known latitude and longitude values, the @latLong attribute can be used to allow
for mapping to other resources such as Google Maps3).

NOTE 2  For further details, see Reference[40] Table 1, ISO 3166-1:1999, Table 2 and Table 4, as well as other
parts of the manual as a whole.

Adopting standoff annotation, ISOspace requires an attribute @markable to refer to a markable in a
tokenized text or an extent in the given text. It also includes a Document Creation Location or @dcl
attribute, which is a special location that serves as the “narrative location”. If the document includes a
@dd], it is generally specified at the beginning of the text, in rather the same way that a Document
Creation Time is specified in ISO-TimeML. If a place is the DCL, the special @dcl attribute is annotated
as “true” and all other Tocation tags have the default @dcl value of "false”. The current set of <pldce>
attributes [s shown in List A.1 in A.3.1.2.

NOTE 3 he default value for the attribute @dcl is “false”. This means that a document creation locatign is
not specifi

NOTE4 It is worth remembering that, by convention, the tag names such as <place> andthe value of ¢ach
attribute arf no longer represented in uppercase, but in lowercase (unless they are acronynys), while the nanje of
each attribytes such as latLong is followed by the prefix @, thus being represented as @latLong. This convention
is adopted throughout the whole document.

The values|for the @type attribute are identical to those for the SpatialML<place> tag, although there
are exceptions, such as “vehicle”, which is a <spatialEntity> (spatial entity) in ISOspace and “road”, which
is a <pathx in ISOspace. The tag <place> can be in the form of préper names (New York) or nomihals
(town); thelse are marked with the @form attribute as “nam” or “ttom” respectively. For applicationis to
countries qther than the U.S., ISOspace also adds “province” both-as a value for the attribute @type fand
as an attribute for the element <place>.

EXAMPLE Text: Tsingtao beer is produced in Qingdaotx:

<pllace xml:id="pl01” markable="#tok7” fo¥m="nam” type="ppl” ctv="city”
prdvince="Shandong” country="CN”/>

NOTES5  Horitsvalue, the attribute @target ¢an refer to a token in a tokenized text. However, in ISOspace, if has
been replacgd with the attribute @markable, which takes a) an extent directly out of the text as its value in ofder
to make examples more readable and b),atoken ID. It follows that, in the above example, the value “tox7” of the @
markable cqgn be replaced with “Qingdao”or use them interchangeably.

NOTE 6  Although this part of [IS0.24617 describes the full ISOspace language, many of the example annotatjons
provided shpw the result of humanannotation but do notinclude elements (e.g. attributes and/or attribute values)
that can be Introduced by latefprocessing components (e.g. the closure tool).

The @mod| attribute is;intended to capture cases like tall building, long trail, and the higher observagion
deck wherd tall, long, and higher do not constrain the location of the entity but do add spatial informatfion.
The @mod| attribute is substantially different from its counterpart in SpatialML, where it was used for
modifiers like*hottom of the well, Burmese border, near Harvard, northern India, and the right side of| the
building. Injmany cases, these modifiers are deemed necessary in SpatialML because SpatialML focyses
on annotating gazetteer entries. In ISOspace, these cases are analyzed in one of two ways

a) the SpatialML modifier is a <spatialSignal> for a spatial relation, or
b) the entire phrase is a <place>.
NOTE 7  Given this discrepancy with SpatialML, it is likely that the ISOspace annotator will have to perform

some “clean-up” of the <place> elements that are inherited from a Spatial ML annotation. However, as this matter
is not relevant to this International Standard, it will be addressed in the annotation guidelines.

3) Google Maps is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of these products.
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Sometimes, itis necessary to capture location information of places without explicit extents in the text. In
such cases, ISOspace allows for creation of non-consuming <place> tags. For example, a non-consuming
<place> tag would be necessary in the case of John climbed to 9 000 feet, where the elevation 9 000 feet
indirectly references a location that is not associated with any extent in the text. Once a non-consuming
<place> tag is created, the identifier of a <measure> can be supplied to the @elevation attribute for the
<place>; either the <place> tag’s identifier can be supplied to attributes of other tags, or else the <place>
can be related to other entities via links.

The attribute @comment introduces any relevant remarks on the content of the tag itself.

8.32 path

The spatial entity <path> is alocation where the focus is on the potential for traversal orelse |t functions
as 4 boundary. This spatial entity includes common nouns like road, coastline, and FLiver and proper
names like Route 66 and Kangamangus Highway.

The <path> tag typically has @begin points and @end points, although thesé points might not be
refgrred to explicitly in the text. Although traversals of <path>s are inherently directiongl, <path>s
themselves are not, and the choice between what is the @begin point@and what is the @end point is
therefore, arbitrary.

The attributes of the <path> tag are a subset of the attributes of thé xplace> tag, but with thd additional
@beginlD, @endID, and @midIDs attributes.

List 2 — List of attributes for the <path> tag

<!ELEMENT path ( #PCDATA ) >

<!A[TLIST path id ID prefix="p” #REQUIRED >

<!A[TLIST path markable ( IDRef | CDATA) #REQUIRED >
<!A[TLIST path beginID IDRef #IMPLIED >

<!ATLIST path endID IDRef #IMPLIED >

<!ATLIST path midID IDRefs #IMPLIED >

<!A[TLIST path dimensionality (line [%atrea | volume ) #IMPLIED >
<!A[TLIST path form ( nam | nom ) #IMPLIED >

<!ATLIST path gazref CDATA #IMPLIED >

<!ATLIST path latLong CDATA #IMPLIED >

<!A[TLIST path elevation CDATA  #IMPLIED >

<!A[TLIST path mod CDATA #IMPLNIED >

<!A[TLIST place dcl ( trué ) false ) #IMPLIED “false” >
<!ATLIST path comment CDATA #IMPLIED >3

EXAMPLE1  The railgoadioken2 between Bostonp); and New Yorky);

<path xfud+id="pl” markable="railroad” beginID="#pll” endID="#pl2” form="nopm”/>

EXAMPLE-2Z.  We descended into a long valleyokene-

<path xml:id="p2” markable="valley” form="nom” mod="long”/>

NOTE1 A “point” is not listed here as a possible value for the attribute @dimensionality of <path> because a
path is understood to be a location of more than one dimensionality.

NOTE 2  Here, the noun valley is annotated as a path. In a different context, such as in John lives in a valley, it can
be annotated as a place.

8.3.3 <spatialEntity>

An entity that is tagged as <spatilEntity> in ISOspace is generally anything that is spatially relevant,
but which does not fit into either the <place> or the <path> category. In order to be considered spatially
relevant, the entity should both be located in real-space and participate in an ISOspace link tag. In
practice, moving objects and objects that have the potential to move are most commonly tagged as
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<spatialEntity>s. For example, vehicles are designed potentially to move but they are not considered to
be inherently places or paths and are therefore marked up as <spatialEntity>s.

List 3 — List of attributes for the <spatialEntity> tag

on>
een

S S

h in

nce,
r of
oth

<!ELEMENT spatialEntity ( #PCDATA ) >
<!ATTLIST spatialEntity id ID prefix="se” #REQUIRED >
<!ATTLIST spatialEntity markable (IDRef | CDATA) #REQUIRED >
<!ATTLIST spatialEntity type ( facility | vehicle | person | dynamicEvent | artifact )
#IMPLIED > DISCUSS
<!ATTLIST spatialEntity dimensionality ( point | line | area | volume ) #IMPLIED >
<!ATTLIST spatialkEntity form ( nam | nom ) #IMPLIED >
<!ATTLIST [SpatistEntity tattong COATA—H#IMPETED
<!ATTLIST|spatialEntity elevation CDATA #IMPLIED >
<!ATTLIST|spatialEntity mod CDATA #IMPLIED >
<!ATTLIST|spatialEntity comment CDATA #IMPLIED >
EXAMPLE Two [carsioken?] are parked on the street.

<sgatialEntity xml:id="sel” markable="#token2” form="nom”/>
8.3.4 <motion>
A <motionp is an ISO-TimeML event that involves a change of location of;'some entity. Since <motil
events are[inherently spatial, they play a special role in ISOspace. Whefizan [SO-TimeML event has b
identified 4s a <motion>, it is re-annotated with the <motion> tag thathas additional attributes.
List 4 — List of attributes for the <motion> tag
<!ELEMENT [motion ( #PCDATA ) >
<!ATTLIST |motion id ID prefix="m” #REQUIRED >
<!ATTLIST |motion markable (IDRef | CDATA) #REQUIRED >
<!ATTLIST|motion motionType ( manner | path | cemopound ) #IMPLIED >
<!ATTLIST|motion motionClass ( move | moveExternal | movelInternal | leave | reach | cro
| detach hit | follow | deviate | stay ) #%IMPLIED >
<!ATTLIST |motion motionSense ( literal | fietive | intrinsicChange ) #IMPLIED>
<!ATTLIST|motion mod CDATA #IMPLIED >
<!ATTLIST |motion comment CDATA #IMPLIED)>
The @motjonType attribute refers-to_the two distinct strategies for expressing concepts of motio
language: path constructions and.manner of motion constructions.l61] This is illustrated in the senterces
in the following example, whereun indicates a manner verb and p indicates a path. In the first sente
the motior] verb specifies a-path, whereas in the second one, the motion verb specifies the manng
motion. THe motions in these sentences are of the @motionType COMPOUND since they supply &
path and njanner information.
EXAMPLE a. Johmnarrived, [by foot] .

b, John hopped, [out of the room]),.

NOTE 1 e prepositional pnrases by oot and out of the Foon above are manner and path adjuncts. I hey

tagged as <motionSignal>s and influence the value of the respective @motionType attributes.

are

Motion classes are taken from Reference[51] which was in turn based on the motion classes in
Reference[44]. These classes are associated with a spatial event structure that specifies the spatial
relations between the arguments of the motion verb at different phases of the event.

The @motionSense attribute distinguishes between the following different kinds of interpretation of
motion-events:

— the “literal” sense covers motion-events where the mover participant’s location changes over time;

— the “fictive” sense covers cases where the event involves an atemporal, experiential change in an
extrinsic, spatial property (e.g. elevation or location);

14

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=c9fe65120e4ca17c37f6d8a9371a391b

IS0 24617-7:2014(E)

— the “intrinsicChange” sense covers motion verbs that describe change in some intrinsic, spatial
characteristic (e.g. height, width, length, or shape). This attribute disambiguates motion examples
such as the balloon rose above the building from the river rose above the levee; in the latter case, a

“literal” interpretation (i.e. the river’s elevation increased) is inappropriate;

— the @motionSense attribute also captures “fictive” motion interpretations such as the mountain

NOTE 2

8.3

An
but
ISO

cha
atty

List

<!'E
<!'A
<!'A
<I!A
<!'A
<!'A
<!'A

EXAMPLE John grewtoken2 Uptoken3 in Bostons
<event xml:id="el” markable={ftdken2 #token3” />
NOTE1 InISO-TimeML, the element <event> has no attributes such as @latLong, @elevation or @

are

NOTE 2  The attributes @pas) @tense, and @aspect were removed from the element <event> in IS
8.3)6 <motionSignal>

Thd

rises above the valley, where there is no temporal interpretation (the mountain’s elevation

increasing

over time) but rather a purely spatial, atemporal interpretation predicating spatial characteristics

of the mountain over some region.

See A.4.2 for both detailed information on the element <motion> and for examples.

5 <event> for non-motion event

cevent> for a non-motion event is an [SO-TimeML <event> that does not involve’a change
is directly related to another ISOspace element by way of a link. Events are inHerited dired
' TimeML annotation and require no further specification in ISOspace, excépt that the tag
hged to <nonMotionEvent> and its idPrefix “e” is changed to “nme”. But note that there are
ibutes for this <event> in [SOspace to be specified, as shown below.

5 — List of attributes for the <event> tag

[EMENT event ( #PCDATA ) >

TLIST event id ID prefix="e” #REQUIRED >

[TLIST event markable (IDRef | CDATA) #REQUIRED >
[TLIST event latLong CDATA #IMPLIED >

[TLIST event elevation CDATA #IMPLIED >

TLIST event mod CDATA #IMPLIED >

TLIST event comment CDATA #IMPLIED >

hdded to associate <event>s foryion-motion events in ISOspace with other spatial entities in gene

<motionSighal* tag is introduced in ISOspace to capture either manner or path type i

on 1notions.

List 6 —List of attributes for the <motionSignal> tag

<!ELEMENT motionSignal ( #PCDATA ) >

of location,
tly from an
<event>is
additional

mod. These
ral.

D-TimeML.

hformation

<!ALL1_JLDL llLULiUIlDiglldL Lu 1D pLeli = I #RLQULI\LU

<!ATTLIST motionSignal markable (IDRef | CDATA) #REQUIRED >

<!ATTLIST motionSignal motionSignalType ( manner | path | compound)

<!ATTLIST motionSignal mod CDATA #IMPLIED >
<!ATTLIST motionSignal comment CDATA #IMPLIED >

EXAMPLE1 John walked topyg1 the store.

<motionSignal xml:id="msl” motionSignalType="path”/>

EXAMPLE 2  John left the garage [by car]ms2.

<motionSignal xml:id="ms2” motionSignalType="manner”/>)

© IS0 2014 - All rights reserved
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EXAMPLE 3

<mo

NOTE
information

8.3.7

John arrived inps3 Boston.

tionSignal xml:id="ms3” motionSignalType="path”/>

on <motionSignal>s.

<spatialSignal>

See 8.4.3 for how <motionSignal> is used in conjunction with <moveLink>, and A.4.3 for detailed

<spatialSignal>s trigger topologlcal or qualltatlve spat1a1 relatlons <gsLinK>, orlentatlonal relatlons

<oLink>, o
the elemen
element by

if its @

— ifitis dlirectional, <spatialSignal> triggers <oLink>;

if the 9

Its ‘topolog
<oLink> aj
List7 —L
<!ELEMENT
<I!ATTLIST
<!ATTLIST
<IATTLIST
<I!ATTLIST

<!ATTLIST
<!ATTLIST

EXAMPLE 1

<sg

EXAMPLE 2

<spg

q

J

NOTE

8.3.8

The <mea§

<npjeasure>

t <spatialSignal>. The attribute @semanticType should be specified for the <spatialSig
one of the three possible values: topological, directional, and dirTop, as listed below:

semanticType, attribute is topological, <spatialSignal> triggers <qsLink>;

ttribute is specified as ‘dirTop’, both of the <gsLinK and <oLink> links-are triggered.

ical’ value triggers <qsLink>, the value ‘directional’ <oLink> and the value ‘dirTop’, and K
d <gsLink>.

st of attributes for the <spatialSignal> tag

spatialSignal ( #PCDATA ) >

spatialSignal id ID prefix="ss” #REQUIRED >
spatialSignal markable (IDRef | CDATA) #REQUIRED >
spatialSignal cluster CDATA #IMPLIED >
spatialSignal semanticType ( topologicalyy|
spatialSignal mod CDATA #IMPLIED >
spatialSignal comment CDATA #IMPLIED->

directional | dirTop ) #REQUIRED

Danielle was headed [west-northwestss3] at near 17 mph (28 kmph).

atialSignal xml:id="ss3” semanticType="directional”/>

The cup is [onss1] the table.

atialSignal xml;:;:&ds”ssl” cluster="on-1” semanticType="dirTop”/>

ee A.5.1 for a'grore detailed information on spatial signals and measurements.

ute> tag plays its role in measurement relations, prov1d1ng quantltatlve information on

for
al>

oth

the

dimensionST (€.8- 1e[1gul T nelgnu of bdeldl eItities or their retations Lt! I8 uldeIlLeb) Theattrib

@value and @unit are two attributes required for the element <measure>, as shown below.

List 8 — List of attributes for the <measure> tag

<!ELEMENT
<!ATTLIST
<!ATTLIST
<!ATTLIST
<!ATTLIST
<!ATTLIST
<!ATTLIST

EXAMPLE

16

measure ( #PCDATA ) >

measure id ID prefix="mes” #REQUIRED >
measure markable (IDRef | CDATA) #REQUIRED >
measure value CDATA #REQUIRED >

measure unit CDATA #REQUIRED >

measure mod CDATA #IMPLIED >

measure comment CDATA #IMPLIED >

John walked for [5 miles]pe1.

tes
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<measure xml:id="mesl” markable="5 miles” value="5" unit="miles”>

NOTE See A.5.1.2 for a more detailed information on measurements.

8.4 Link tags

8.4.1 <qgsLink>

The tag <qgsLink>s is used in ISOspace to annotate topological relationships between two or three

tarnnfnr‘ clementsinthe annotation

List 9 — List of attributes for the <qsLink> tag
<!ELEMENT gsLink EMPTY >
<!AFTLIST gsLink id ID prefix="gsl” #REQUIRED >
<IA[TLIST gsLink relType ( IN | DC | EC | PO | TPP | ITPP | NTPP | INTPP | EQ ) #IMPLIED >
<!A[TLIST gsLink figure IDRef #IMPLIED >
<!AFTLIST gsLink ground IDRef #IMPLIED >
<!AFTLIST gsLink trigger IDRef #IMPLIED >
<!A[TLIST gsLink comment CDATA #IMPLIED >
Thg @relType attribute values come from an extension to the RGG8 set of relations that was first used by
SpatialML (see Table A.1). The possible RCC8+ values include-the RCC8 values in addition to[“in”, which
is a|disjunction of “TPP” and “NTPP”.
[t issworth noting that while the <qsLink> tag is used exclusively for capturing topological rejationships
(thgy are only possible between two regions), the @figure and @ground attributes can acdept IDs for
both <place>s and <path>s (these are more traditional regions), as well as for <spatialEntity> tags,
<event> tags, and <motion> tags. In the case.@f the last three types of tag, it is the regign of space
ass¢ciated with the location of the entity or event that participates in the <gsLink> tag; in other words,
thelentity or event is coerced to a region for:the purposes of interpreting this link.
In practice, a <qsLink> is triggered by a <spatialSignal> with a @semanticType of “topqlogical” or
“difTop”. This is shown in the followirng examples.
EXAMPLE1 [The booK]se1 isongsi [the table]sez.
<spatialSignal.xm¥:id="ssl” markable="on” cluster="on-1"” semanticType="dijrTop” />
<gsLink xml:id=’gsll” figure="#sel” ground="#se2” trigger="#ssl” relType="EL"/>
EXAMPLE 2 [The\light switch]se3 is ongsy [the wall]ses.
<spathalSignal xml:1d="ss2” markable="on” cluster="on-2” semanticType="dirflop”/>
<gslrik xml:id="gsl2” figure="#se3” ground="#sed” trigger="#ss2” relType="Pp"/>
NO'1E Itis assumed here that all of the four spatial entities have been annotated with their IDs aslshown with

the subscripts, so that they can be referred to.

8.4.2 <oLink>

Orientation links describe non-topological relationships between ISOspace elements. A <spatialSignal>
with a directional @semanticType triggers such a link. In contrast to qualitative spatial relations,
<oLink>relations are builtaround a specific frame of reference type and a reference point. The attributes
for <oLink> are as follows:

List 10 — List of attributes for the <oLink> tag

<!ELEMENT oLink EMPTY >
<!ATTLIST oLink id ID prefix="0l” #REQUIRED >
<!ATTLIST oLink relType CDATA #IMPLIED >
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<!ATTLIST
<!ATTLIST
<!ATTLIST
<!ATTLIST
<!ATTLIST
<!ATTLIST
<!ATTLIST

oLink
oLink
oLink
oLink
oLink
oLink
oLink

figure IDRef #IMPLIED >

ground IDRef #IMPLIED >

trigger IDRef #IMPLIED >
frameType ( absolute | intrinsic |
referencePt CDATA #IMPLIED >
projective ( true | false )
comment CDATA #IMPLIED >

relative | unspecified ) #IMPLIED >

#IMPLIED >

The @referencePtvalue depends on the @frameType of thelink. The “absolute” frame type stipulates that
the @referencePtisacardinal direction. For “intrinsic” <oLink>s, the @referencePt is the same identifier
that is given in the @ground attribute. For “relative” <oLinK>s, the identifier for the viewer should be

provided T
in the text
attribute ig

plative to the @referencePt. For "unspecified” <oLink>s or where the viewer is not exp
the special value “viewer” should be used for the attribute @referencePt. The @projéc
a Boolean that determines whether the <oLink> should have a projective interpretation.’]

generally depends on which spatial signal triggered the <oLink>. Projective interpretat

informatio|
add an addl['fional spatial dimension, against which the oLink value is evaluated (e.g., goifigfrom a 1-

a 2-D readi
EXAMPLE 1

<ol

frameTypeF

ref

<oLink> talgs also capture projective information. Consider the sentences in the following examples:

EXAMPLE 2

g for a preposition).
. Bostony1 [north of]ss1 [New York City]p12.

ink xml:id=‘0ll” figure="4#pll” ground="#pl2” trigger="#ssl{*~pelType="north”
"absolute”
erencePt="north” projective="true”/>

a) The helicoptere is abovegsy the townyps.
b) The hilly)z is abovessz the townys.
c) The [city of Boston]p4 is [north of]ss3 [Stoughton, MA]pis.

d) The [city of Boston]pjs is [north of]sss-[New York City]p17.

Both examples a) and b) in example 2 abeve use the same <spatialSignal> word, above. Howeve

example 23
most salier
between th
isimaginec
projected 1
these sentg
attribute v|

The issue ¢
In examplg
is directly
indirectly

), the likely interpretation is that the helicopterislocated directly above the town. This is not
t interpretation for example 2b); hills usually do not fly or hover above towns. To disting]
ese two interpretations, the)<oLink> in example 2b) has a projective interpretation in whi
| that the region associated with the town projects outwards beyond its normal limits. It is
egion, which is assoé¢iated with the town that the hill is located above. It follows that bot
nces should have.nearly identical <oLink> tags created for them, except that the @projec
hlue for the linkfor example 2b) will be flagged as “true” and it is “false” for example 2a).

f projectivity'might also arise for <oLink> tags involving any of the four cardinal directi
2c), thé\relation between Boston and Stoughton would not be projective because Bos

licit
tive
Chis
ons
D to

[, in
the
lish
Ch it
this
h of
tive

DINS.
ton

north-of Stoughton, but the relation in example 2d) would be projective because Bostan is

horth'of New York City. The actual relationship in example 2d) could be described wi

@relType

f“northeast”, although this information is not directly accessible from the language;

th a
[hat

kind of world-knowledge would have to be looked up from a gazetteer entry. The above examples include
annotations that illustrate this distinction in further detail.

8.4.3 <moveLink>

The <moveLink> tag connects @motion events with @mover participants. The other attributes of
the <moveLink> tag are then used to specify any evident information about components of the event-
path and any motion signals. <moveLink> tags are always introduced by a triggering <motion> tag,
so whenever annotators tag an extent with the <motion> tag, they are also committing themselves to
creatinga corresponding <moveLink>. The annotation for the <moveLink> depends on the @motionType
of the <motion> (i.e. “manner”, “path”, or “compound”). A bare-manner motion verb (e.g. David cycles
seriously) still triggers a <moveLink>, although most of the attributes will be underspecified since there
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is no evident event-path information. At the other extreme, it is possible for “path” or “compound” type
motions to make use of the full range of <moveLink> attributes.

List 11 — List of attributes for the <moveLink> tag

<!ELEMENT moveLink EMPTY >

<!ATTLIST movelink id ID prefix="mvl1” #REQUIRED >

<!ATTLIST movelink trigger IDRef #IMPLIED >

<!ATTLIST movelLink source IDRef #IMPLIED >

<!ATTLIST movelLink goal IDRef #IMPLIED >

<!ATTLIST movelink midPoint IDRefs #IMPLIED >

<!ATTLIST movelLink mover IDRef #IMPLIED >

<!ALJ.J_AJ_DJ. IO Chill]& gLOUIlld LT UREL #J_lifJ_lJ_LLJ

<!A[TLIST movelLink goalReached ( yes | no | uncertain ) #IMPLIED >

<!AFTLIST movelink pathID IDRef #IMPLIED >

<!A[TLIST movelLink motionSignalID IDRef #IMPLIED >

<!AFTLIST movelLink comment CDATA #IMPLIED

Theg @trigger value of a <moveLink> is filled by the <motion> tag ID of the matien that is being linked to
the|@mover participant.

Thg @source, @goal, @midPoint, and @ground attributes are used\when the @trigger is p “path” or
“compound” type <motion>. Motions of these types always includé.some information abotit the path
trayersed by the @mover (i.e. the event-path). This informationis stored in the <movelink>|s @source,
@ggal, @midPoint, and @ground attributes.

NOTE There can be more than one value (IDRef) for the attribute @midPoint.

The values for these attributes may be filled by any4SOspace location tag, or any tag wHich can be
coefced to act as a location including <place>, <path>, <spatialEntity>, <event>, and <mdtion> tags,
altHough they will usually be filled with IDs of. <place> or <path> tags. When creating <move¢link> tags,
itislimportant not to look across sentence boundaries to find @source, @goal, @ground, or dther event-
path information, but rather to allow post:processing to fill in that kind of information.

Thg @mover attribute specifies the tag’element that participates in the <motion> event by changing
locgtion. The @mover attribute usually takes an ID of a <spatialEntity>, although it may also |pe filled by

alo
Thd
figy
atty

<m

@g

cation tag or event tag coerced to a location.

@ground attribute identifies another ISOspace element whose location acts as a grouf
re-ground relation where the figure corresponds to the ISOspace element identified in t
ibute for the <movelink>. Not all classes of motion-events require a @ground to be sp
pvelink> tags triggered by “moveExternal” and “movelnternal” class motion-events demgd
found to be idéntified.

@goalReached attribute, which can have a value of “true”, “false” or “uncertain”, is use

bs wherelit is not clear from the text whether the identified @goal location was reach
p @goal location associated with the event, this attribute will be left unspecified. For i
arrlved in Boston the @goalReached attrlbute would be set to true" To take anothe

)d within a
he @mover
beified, but
nd specific

d for those
bd. If there

Instance, in

r example,

=S not know
1f]ohn ever really got there In such a case, the @goalReached attrlbute should be set to ‘uncertain”.
Marking @goalReached as “uncertain” stipulates that the annotator is unsure of John'’s location within
the narrative after the left <motion> event has occurred. Note that it does not fall within the purview of
[SOspace to capture negation or modality. In the case of John did not arrive in Boston, the negation does
not affect the @goalReached attribute value, which should be set to “true”. Although it is true, within the
spatial narrative, that John’s location would not be Boston after the motion-event had been completed,
the @goal location of Boston would have been reached if the verb phrase headed by arrive was not
negated. Contrastively, in John approached Boston, @goalReached would be filled as “false” because, on
completion of the approach motion-event, John would still not have reached Boston.

The @motionSignalD attribute takes the IDs of any <motionSignal> tags contributing to the manner of
motion or the event-path of the triggering <motion>. @motionSignalD is an optional attribute because
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not all motion verbs are accompanied by motion signals. For example, in John traveled by car, the phrase
by car is a <motionSignal> but for John traveled for three days, there is no <motionSignal>.

EXAMPLE

The past week has been a long ridep1 throughmsi northern Bajaps... @se1.

<motion xml:id="ml” markable="ride” motionType="compound”
motionClass="movelnternal” motionSense="literal”/>

<pl

ace xml:id="pll” markable="Baja” form="nom”/>

<motionSignal xml:id="msl” markable="through”/>

<spatialEntity xml:id="sel” markable="" form="nom” countable="true”/>
<movelink xml:id="mv11” trigger="#ml” mover="#sel# ground="#pll”
goalReached="uncertain” motionSignalID="#msl”/>

8.44

Measurem

<mLink>

bnt relationships are captured with the <mLink> tag. This tag can describe ceither

relationship between two spatial objects or the dimensions of a single object.

List12 —

<!ELEMENT
<!ATTLIST
<!ATTLIST
<!ATTLIST
<!ATTLIST
<!ATTLIST
<!ATTLIST
<!ATTLIST
<!ATTLIST
<!ATTLIST

NOTE ]
It follows th

Where thel
@figure at

List of attributes for the <mLink> tag

EMPTY >

id ID prefix="ml” #REQUIRED >
figure IDRef #IMPLIED >

mLink ground IDRef #IMPLIED >
mLink trigger IDRef #IMPLIED >
mLink relType ( distance | length |
mLink val IDRef #REQUIRED >

mLink endPointl IDRef #IMPLIED >
mLink endPoint2 IDRef #IMPLIED >
mLink comment CDATA #IMPLIED >

mLink
mLink
mLink

width | height | gémeralDimension ) #REQUIRE

'he value of @triggeris the same as that of the attribute @val, thatis to say, the ID of the tag <measy
at the attribute @val is redundant.

'e is a measure of a distance between two-Spatial objects in a figure-ground configuration
[ribute is used to identify the spatial'@bject acting as the @figure and the @ground attrit

specifies t

a single spatial object, the @figure specifiesthe ID of that ISOspace element and the @ground attril
is unspeciffied.

the

re>.

the
ute

e object acting as the ground. Where there is a measure of an intrinsic spatial dimension of

ute

In cases where a dimension of a spatial object is described with explicit bounding points, the attri

@endPoint
of a stativeg
are measu

EXAMPLE
<pd

<pl
<m§

-path that corresponds to the dimension. These attributes are not used in cases where t
'es of distances-between different spatial objects.

We camped [three miles]mes2 from the riverp; @p12
th xmlodid="pl” markable="river”/>

ace, Xml:1d="pl2” markable=""/>
asfire' xml:id="mes2” markable="three miles” value="”3" unit="miles”/>

byites
1 and @endPoint2 ate)used to specify ISOspace elements whose locations mark the bm{nds

ere

<ml|

ink) xml:id="mll” figure="#pl2” ground=#"pl” trigger="#mes2” relType="distance”

val="4#mes

77>

8.5 Root tag: <isoSpace>

NOTE

ISO Space refers both to this part of ISO 24617 and to the specification language defined in that

document for spatial annotation, whereas <isoSpace> is the root node for an XML-based annotation of a text that
follows ISOspace. These two uses should not be confused.

All well-formed XML documents should have a single root node: in ISO 24617, it is <isoSpace>; for

example, a

sample, partially-annotated ISOspace document might look like this:

<?xml version="1.0" encoding="UTF-8" 2>
<text><! [CDATA[
Sleeping alligator in the jungle

An alligator in the water between leaves;

20

Puerto Maldonado, Peru
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images/02/2007.jpg
]11></text>

<isoSpace xml:id="isl”>
<place xml:id="pl0” markable="water” dimensionality="volume” form="noun” dcl="false”/>
<place xml:id="pll” markable="Puerto Maldonado” dimensionality="area” form="nam” dcl="true”/>
<place xml:id="pl2” markable="Peru” dimensionality="area” form="nam” dcl="false”/>

<spatialEntity xml:id="se0” markable="alligator

”

—_

dimensionality="volume” form="nom”/>

<spatialEntity xml:id="sel” markable="leaves” dimensionality="volume” form="nom”/>
<spatialSignal xml:id="ss0” markable="in” semanticType="topological”/>
<spatialSignal xml:id="ssl” markable="between” semanticType="dirTop” comment="right?”/>
<gsLink xml:id="gsll” figure="#se0” ground="#pl0” trigger="#ss0” relType="IN"/>
<gsLink xml:id="gsl2” figure="#se0” ground="#sel “trigger="#ssl” relType="between”/>
<gsLink xml:id="gsl3” figure="#pll” ground="#pl2” relType="IN"/>

</i

8.6

8.6

Evel
intq

<is
<pl
<pa
<sp
<mo
<ev
<sp
<mo
<me
<gs
<oL
<mo
<mL

Eve|

NO1
vali

NO
all d
and

EoSpace>

Summary

1 Identifier

ry element embedded in <isoSpace> has a unique identifier with an idPrefix-followed by @
gers. The following list shows how each element is assigned a unique identifier.

bSpace xml:id="1s2"/>

bce xml:1id="pl3”/>

Fh xml:id="p5”/>
btialEntity xml:id="se7”/>
Fion xml:id="m8"” />

Ent xml:id="e3”/>
btialSignal xml:id="ss3”/>
FionSignal xml:id="ms3”/>
bsure xml:id="mes2”/>

[Link xml:id="gsl5”/>

ink xml:id="0l15"/>

yeLink xml:id="mv15”/>

ink xml:id="ml5"”>

ry idPrefix should be a sequence of.one or more non-numeric characters.

E1 Note again that <place>and <path> are sub-elements of the element “location”, but ISOs
1 <location> tag.

E2 ISOspace borrows the tag <event> from ISO-TimeML to annotate non-motion events, thu
f the attribute-value.specifications from their corresponding ISO-TimeML <event> element. Bof
<event> are valid tags/in [SOspace.

Figuire 2 also shows’how a unique identifier is assigned to each of the ISOspace elements.

ne or more

pace has no

s inheriting
h <motion>
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ISO-Space detailed meta-model - identifiers )

Identifier
#idPrefix : string = "mes"

v

signalldentifier spatialSignalldentifier

#idPrefix : string = "s" #idPrefix : string = "ss"

|

motionSignalld

ifier

entityldentifier

#1dPrefix : string = "en”

T T

spatialEntityldentifier eventldentifier
#idPrefix : string = "se"

7

locationldentifier
#idPrefix : string =

#1dPrefix : string = "ms”

A

#idPrefix : string = "e"

©
q/b‘

—>

"lo"

8.6.2 Sh

Every element of ISOspace has, in addition to its requi

@comment

Every exte
@markabl¢
text). This
every exte
introduced

Unlike thg
heterogene
are shared

Figure 3

subclasses

\J
S

Figure 2 — Construction of identifiers in ISQspace

N

unique identifier, an optional attril
that can have a string of any character data @ns value.

hred attributes

httag (i.e. the element name thatrefers to a&isw entity in ISOspace) has the required attril
e with its value IDRef (i.e. the token or w@l ID) or with its value CDATA (i.e.anextentinag
pttribute refers to a markable in a text to be annotated for spatial information. Addition
nt tag may have a list of attrib Y @mod and @comment. The last three attributes
to treat quantification of spatiagbjects.

extent tags, the link
ous list of attributes.
to some extent. O .

space metamodel extended with the corresponding attributes.
utes specified in each of the classes to which they belong.

, especially <moveLink> and <mLink>, have a somew
though some, such as @figure, @ground, @trigger and @relT}

elow shows th
inherit the a

&

;y

A

ute

ute
ven
hlly,
are

rhat
pe,

The

o)
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1SO-Space detailed meta-model )

primaryData triggersQSLink

triggersOLink

! ssuppliesAdditionalLinkInfo

contains

markable

isLinkedTo relates

isAnchoredTo

entity
#id : isoSpaceldentifier triggersMLink
#markable : IDRef
#mod : string
#comment : string

[ spatialEntity \VA \
tid : spatialEntityldentifier signal v@
spatialEntityType : S patialEntityDataType

A

location

deffnesMap

#id : signalldentifier

ggersMoveLink

#ifl : locationIdentifier
#lhtLong : Coordinate event

ion : MeasurelD #id : eventldentifier
#di ionality : Di ionalityDataType
#fprm : FormDataType N\
#dcl : boolean = FALSE

hapsTo

suppliesAdditionalMotionInfo

Figure 3 — The ISOsp@é metamodel extended with the corresponding attribuges
8.6{3 IDRefasvalue ()°

Many of the attribu @\mve IDRefas their value. Except for the attribute @markable, which refeifs to a token

ID qf the extent the extent itself in a tokenized text outside the scope of <isoSpace>, each attribute,
as listed belo s, as its value, an IDRef that refers to some other elements embedded within|its scope.
List of ta at have IDs as their values

<paf & beginID, @endID, @midIDs;

<gslhLink> and <olLink>: Qfigure, @ground, @trigger;

<moveLink>: @trigger, @source, @goal, @midPoint, @mover, @ground, @pathID, @
motionSignallD;

<mLink>: @figure, (@ground, @val, @endPointl, @endPoint2;

<metalink>: @objectIDl, @objectID2.

This list demonstrates that every attribute ending with ID has IDRef as its value and that the attributes
referring to locations or motions also have IDRef as their value. It can also be possible to name these
attributes in such a way that their IDRef type value can be easily recognized.
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Annex A
(normative)

Core annotation guidelines

A.1 General

This Anney describes the annotation guidelines for marking up text according to the ISOspace langupge.
A.2 explainjs what the ISOspace tags (XML elements) are and how to use them. It also specifies.€ach|tag
and what its attributes are and provides an extended BNF definition for the tag and its attributeg, as
specified i ISO/IEC 14977.

While this exposition contains many examples illustrating what and how to tag, the'\€xamples focus} for
clarity’s sake, on the tag under discussion at any given point.

NOTE This Annexis arevised version of ISOspace Annotation Guidelines, Versian 1.7.0, (April 2013), written by
James Pustdjovsky, Jessica Moszkowicz, and Zachary Yocum at the ISOspace Working Group, Brandeis Univerfity.
For this Anpex, several important modifications have been made to the Brandeis Guidelines by ISO/TC 3f/SC
4/WG 2 to ensure that they conform to the main part of this InternationalStandard.

A.2 ISOspace tags and their attributes

The tags anjd attributes in the guidelines are organized as.follows: A.3 to A.5 are divided into sub-clayses
covering the different extent tags. In each sub-clause; what should be captured by each tag (the extent)
is described and explained what additional informatien should be supplied (the attributes for that tag).
A.6 explairis how to annotate spatial relationships.by constructing links between tagged extents.

When exathples are given, they are shownusing a predicate argument structure for readability. That
is to say, the tagged extent is marked in the-example text as extentiqs if the extent consists of a single
token or [¢xtent]ig# if the extent consists o0f more than one token, and the attributes assigned for fhat
tag are listpd separately in a format such as tagType(id=id#, markable="#token1”, attributel=value pnd
attribute2f value, ...).

Each of the¢ extent tags that.mark-up location-type entities, event-type entities, and signals should be
anchored to a (tokenized) fext. This is done with the attribute @markable, which refers to a (possdibly
null or nonfcontiguous)sequence of tokens. To make this anchoring explicitin a text, extents are marfked
up with token IDs.

NOTE 1 he attribute @target was introduced into ISO-TimeML to refer to an extent ID in a tokenfzed
source text] In ISQspace, however, this attribute name is replaced by the attribute @markable, which can 1fefer
either to the €oken ID of an exten to an extent itself. For example, given a text John left, it can have either
markable="H+oken2—or-markabte his-rakesiteaster-toreadannotations:

NOTE 2  When an attribute does not receive a value or the default value is assigned, it might not be included in
the briefer examples in A.3 to A.6.

A.3 Places, paths, and spatial entities

A.3.1 Places

A.3.1.1 General

The <place>tagis used in ISOspace to annotate geographical entities and regions like lakes or mountains
and administrative entities like towns or countries.

24 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=c9fe65120e4ca17c37f6d8a9371a391b

IS0 24617-7:2014(E)

A.3.1.2 Place extents

In general, places are referred to explicitly in language such that there is a text extent to capture (i.e.
consume) with a <place> tag. A place is generally a noun phrase (NP) and only the head nouns of NPs
should be marked. The examples below show some <place> extents that should be captured with this tag.

NOTE In example c) below, the extent includes both and MA. This could be annotated with two <place> tags
but, since it is really describing only one location, it is preferable to keep this as a single <place> extent.

EXAMPLE a) Bostonyp1 is north of [New York]pi2.

h) John entered the c‘rnrpyla

c) [Boston, MA]p|4 -- It was reported today that...
d) [Back Bay]yp|s is also served by Amtrak...

e) My father flew to Managuayp)e with a silly-looking bicycle.

A.3|1.3 Place attributes

Thg majority of attributes for the <place> tag (shown in List A.1) are ittherited directly from|SpatialML.
For|the most part, the annotator does not need to fill in values for these attributes except that, as stated
in the introduction, the extended BNF, specified in ISO/IEC 14977 is used to list attributep and their
pospible values for each of the ISOspace tags.

NOTE The extended BNF has simplified various notations that used to be employed, for instance, for TimeML.
The|defining symbol ::= is simply replaced by the equals sigh ‘=, and the comma (,) is used as the foncatenate
symbol instead of a white space.

Lis§ A.1— Attributes for the <place> tag

attfpibutes = identifier, markable, [typel], [dimensionality], [form], [continent],
[copintry], [state], [province], [count¥%}’, [ctv], [gazref], [latlLong], [elevation], [mod],
[dcll], [comment];
{* Attributes in square brackets are optional. The attribute @state may be |replaced
by fhe attribute @province, depending on the country. *}
ideptifier = pl, decimal digit, Jf{decimal digit}”;

{* The identifier is t&@gged “xml:id” for XML documents, otherwise “id”. Exanples are:
“plB”, “pl20”. *}

markable = IDRef | CDATA;
{* As its valuef the attribute @markable has an extent ID in a tokenized sdqurce text
or fhe extent itself~Tt can be a (possibly null or non-contiguous) sequence of fokens or
thefir IDs. *}

typg = “bodywater¥~| “celestial” | “civil” | “country” | “grid” | “latLong” | “min”
‘ w tSII | “pOStalCOde" ‘ \\pOStBOXII ‘ \\pplll ‘ \\pplall | \\pplcll ‘ \\rgnll ‘ “State" ‘
“prpvince” | WUTM”; dimensionality = “point” | “1line” | “area” | “volume”; form 5 “nam” |

“nofn” ; cont¥nént = N AF” | “AN” | “AI” | “AU” | “GO” | “LA” | “NA” | “PA” | “SA”;
couptry =EDATA;

{* For~code names for each country, state or province, See ISO 3166-1:1999 and its |series. *}
stafe~=“CDATA; {* a principal subdivision of U.S.A. *}
coubhty’ = CDATA: {* a principal subdivision of states *}
ctv = “city” | “town” | “village”;

gazref = CDATA; {* A gazetteer name plus a colon plus an identifier: e.g. IGDB:2104656. *}
latLong = CDATA; {* a coordinate from the gazetteer.}

elevation = CDATA;

mod = CDATA;

dcl = “true” | “false”; {* Default is “false”. *}

comment = CDATA;

NOTE1 ISO 3166-1:1999 refers to the first part of a series of the ISO International Standards on 2-letter and
3-letter country codes developed by ISO/TC 37.

Annotators should first mark whether the extent of a <place> is a nominal form (as in the mountain) or a
named location (as in Mount Everest). This is done using the @form attribute with the values “nom” and
“nam” respectively.
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The second attribute that annotators should fill is the @elevation attribute. This attribute takes a
<measure> ID if a location’s elevation is established as in The city of Zacatecas, at 8 000 feet ... (See A.5.2
for more details regarding the <measure> tag). This is an optional attribute, so if no explicit elevation is
set out in the text, the annotator should leave this attribute unspecified.

The @mod attribute is used to capture cases like tall mountain, upper observation deck, and longest lake,
where tall, upper, and longest do not constrain the location of the location, but do contribute spatial
information. The following is a list of scalar adjectival terms in English that may act as spatial modifiers,
butitis notintended to be an exhaustive list of modifiers, and these terms do not always act as modifiers:
long, short, tall, low, high, deep, shallow, thin, narrow, wide, upper lower, inner, outer, 1nland near, far, and
northern. Reme pace

this attribyte is set to “false”. If the annotator can determine that a location tag isthe DCL, the valye of
the @dcl afftribute for the first instance of that location should be set to “true” and;, from that point o1}, no
other locatfion tag in the text can be declared the DCL, even if the same locatiofriSTeferenced later infthe
text. In exdmple b) below, it would be appropriate to mark a <place> tag as‘the dcl. Note that the sedond
reference tio Boston in this example is not the DCL.

Sometimey, it is necessary to create non-consuming <place> tags for locations when they are refeired
to indirectly in the text.

NOTE For further details regarding non-consuming tags, see AZ3.4.

EXAMPLE a) John visited the tall buildingypy.

place (id=pll, markable=building,\ *form=name, mod=tall)

b) [Boston, MA]p12 - It was reported today in Bostonp3 that ...

place (id=pl2, markable=Boston, MA, form=nam, dcl=true)
place (id=pl3, markble=Boston, form=nam, dcl=false)

c) Itpl4 contains 1,2 million square feet (111 484 square meters) of commercial and
rethil [spaceps]

place (¥d3pl4, markable=it, form=nom)
place\(rd=pl5, markable=space, form=nom)

d)-Fhe skyscraperpjg at [111 Huntington Avenue]p|7 was completed in 2002...

place (id=pl6, markable=skyscraper, form=nom)
Dlace (1d=pl/, Markable=I11l Huncington Avenue, Iform=nam)

e) [The Plaza de Armas]pg is one of the most visited places in Cochabambapg,

place (id=pl8, markable=range (tokenl, tokend), form=nam)
place (id=pl9, markable=tokenl3, form=nam)

f) There are two [Dunkin’ Donuts]p)10 in the areapii1.

place (id=pll10, markable=range (tokend, token6), form=nam)
place (id=plll, markable=token9, form=nom)
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A.3.2 Paths

A.3.2.1 General

The <path> tag captures locations where the focus is on the potential for traversal or where the location
functions as a boundary. This includes common nouns like road, river, and border, as well as proper
names like Route 66 and Kangamangus Highway. The distinction between places and paths is not always
clear-cut. For example, take the case of river in follow the river and cross the river: in the former, it is
clearly is a path, but one could argue that, in the latter, the traversal functionality is not accessed and
therefore, river could be annotated as a <place>.

While the inferences that can be made with both places and paths are actually identical,,it|i§ important
for Inter-annotator agreement to try to apply a diagnostic test in order to determine if alocafion should
be tagged as a <place> or a <path>.

Ong useful heuristic is the “be-at/take” test (i.e. while you can be at a place or_path locati¢n, you can
only take or follow a path). In general, it should be consistent, such that when girannotator comes across
sonjething like a road that typically has the potential to be traversed or followed, he/she do¢s not need
to donsider whether that particular road is functioning more like a plage in that particulpr context.
Locptions such as roads, rivers, alleys, walls, stairways, shorelines, ridgelines, and mountain ragges should
be qonsistently marked with the <path> tag for this round of annotation.

A.3|2.2 Path extents

Paths occur within noun phrases and, consistent with the <place> tag, only the head of the NP should be
capfured as the extent for the <path> tag. Note that the <path> tag in ISOspace is only used|to capture
stafjic, non-stative paths. Dynamic event-paths are ¢dptured using the <motion> tag (see A.4]2).

EXAMPLE Trip in the trip from Los Angeles to Hallywood would not be tagged as a <path> but roadl in the road
from Los Angeles to Hollywood would.

A.3|2.3 Path attributes

<path> tags have some attributes-that overlap with the <place> tag. The <path> attifibutes are
shofwn in List A.2.

List A.2 — Attributes for the<path> tag

attributes = identifiery” markable, [type], [beginID], [endID], [midIDs], [dimensiqnality],
[fofm], [gazref], A%atLong], [elevation], [mod], [dcl], [comment];
ideptifier = p, deCimal digit, {decimal digit}”;

{*,The identifier is tagged “xml:id” for XML documents, otherwise “id’].

Exapples are s p3”, “p20”. *}

markable =dRRef | CDATA;

typp = “bedyOfwater” | “mts” | “road”;

begfinID B~IDRef; {* ID of a location/entity/event tag whose location is a boundirjg point
of fkhe wath *}

end[D_= IDRef; {* ID of a location/entity/event tag whose location is a boundin¢ point

of the path *}

midIDs = IDRef; {* IDs list of mid-points *}

dimensionality = “line” | “area” | “volume”; {* The value “point” is deleted. *}

form = “nam” | “nom”; {* name or nominal *}

gazref = CDATA; {* A gazetteer name plus a colon plus an identifier: e.g., IGDB:2104656. *}
latLong = CDATA; {* a coordinate from the gazetteer.}

elevation = CDATA; {* a <measure> ID *}

mod = CDATA; {* spatially relevant modifer *}

dcl = “true” | “false”; {* Default is “false”. *}

comment = CDATA;
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Although it is possible for paths to be continuous loops, they typically have endpoints; however, these
endpoint locations might not be explicit in the text. Example 1 a) illustrates a <path> tag for which the
endpoints happen to be explicit; example 1 b) shows a case where the endpoints are unspecified.

EXAMPLE 1  a) The railroadp; between Bostonpj; and [New York]p2

path (id=pl, markable=railroad, beginID=pll, endID=pl2, form=nom)

b) We descended into a long valleyp>.

path (id=p2, markable=valley, form=nom, mod="long”)
NOTE 1 he noun valley can be a place, as in We stayed at a hotel in the [valleyp,>].

In a case like example 1 a), the annotator should include the IDs for the relevant end point lecationfs as
values for tfhe appropriate attributes in the <path> tag. Some paths might even have an explicit midpagint,
as shown ih example 2 a) below. <path> tags also have the optional @mod attribute, as4in‘example P b)
and examplle 2 c).

EXAMPLE 2l a) John took the roadp1 through Bostonp)1.

path (id=pl, markable=road, midIDs=pll, form=nom)

b) The car took the upper rampyp.

path (id=p2, markable=ramp, form=nom, mod="upper”)

¢) The police assured me that the road,3 ahead'was safe during the day, but that is also
what we had heard of the roadp4 behind.

path (id=p3, markable=token7, type=road, form=nom, mod="ahead”)
path (id=p4, markable=token25,(type=road, form=nom, mod="behind”)
NOTE 2 rIere, itis necessary to assign, not the extent “road”, but a token ID to @markable as its value.

The @fornp attribute indicates whether thé <path> is a nominal form as in road or a named path ds in
Massachusetts Avenue. Given that <path> tags are a special kind of <place>, the remaining attributes|are
the same ap those for the <place> tag.

NOTE3  Yee A.3.1.3 for a detailed explanation of the @elevation and @mod.

As with <place> tags, it is pessible to have non-consuming <path> tags (i.e. tags that do not hav¢ an
extent in the text associated’with them).

NOTE4  Jee A.3.4 forymore details regarding non-consuming tags.

A.3.3 Sphtialentities

A.3.3.1 General

A spatial entity in ISOspace is, generally, anything that is spatially relevant but which does not fit into
either the <place> or <path> categories. In order to be considered spatially relevant, the entity should
be both located in real-space and participate in an ISOspace link tag. In practice, moving objects and
objects that have the potential to move are most commonly tagged as a <spatialEntity>. For example,
car in example a) and example b) below should be marked as <spatialEntity>s. In the first case, car is the
mover and, in the second case, it behaves like a <place>. However, note that it should still be annotated
as a <spatialEntity> and not annotated as a <place>, since cars still have the potential for movement.

EXAMPLE a) The carge1 drove down the street.
b) Johnge arrived at the carge).

c) My fatherse1 and Igep biked for two days.
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d) Two menge1 with machetes and masks jumped out of the forest.

NOTE Spatial entities such as John, father, I and men and moving objects such as cars may only
involve motions or locations. They are not understood as inherently involving locations or motions.

A.3.3.2 Spatial entity extents

potentially

The same extent rules apply for <spatialEntity> extents as they do for <place> and <path>; only the head
of the NP should be captured as the extent.

A3
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shares some attributes with <place> and <path>. The list of <spatialEntity> attributes i
A.3 below.

A.3 — Attributes for the <spatialEntity> tag

Fibutes = identifier, markable, [type], [dimensionality], [form]j, [latLong],
bvation], [mod], [comment];
htifier = se, decimal digit, {decimal digit}”;
{* The identifier is tagged “xml:id” for XML documents, otherwise “id”. H
“se3”, “se20”. *}
kable = IDRef | CDATA;
b = “facility” | “vehicle” | “person” | “dynamicEvent” | “artifact”;
bnsionality = “point” | “line” | “area” | “wvolume”%
h = “nam” | “nom”; {* name or nominal *}

[long = CDATA; {* a coordinate from the gazettear.}
ration = CDATA; {* a <measure> ID *}

= CDATA; {* spatially relevant modifer *}

hent = CDATA;

otatorsdonotneedtofillinthe @latLongattribute butthe remainingattributeswillrequire
@form attribute should be used to specify whether the spatialEntity is a proper name or a
atially relevant modifier is presentyit should be entered as the value for the @mod attribuf

MPLE1  a)Johnge visited Bdston.

spatialEmt Yy (id=sel, markable=John, type=person, form=nam)

b) Two carsse2 are parked on the street.

spatialEntity (id=se2, markable=cars, type=vehicle, form=nom)

c) Two menge3 with machetes and masks jumped out of the forest.

spatialEntity (id=se3, markable=men, type=person, form=nom)

Ause tagging something as a <spatialEntity> is akin to treating it as a location, the-<spatialEntity>

s shown in

xamples

innotation.
nominal. If
e.

A3

d) The dogsses in Costa Rica are more likely to chase [cyclistsges].

spatialEntity(id=sed4, markable=dogs, form=nom, countable=true)
spatialEntity (id=se5, markable=cyclists, type=person, form=nom)

e) So much oilgeg had been extracted from the ground....

spatialEntity (id=se6, markable=o0il, form=nom)

.4 Special section: Non-consuming tags

Annotators might encounter situations where a spatially relevant location or entity is referenced
indirectly. In such situations, it is possible to create so-called “non-consuming” tags in order to
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generate tag IDs that can then either be filled in as attributes for other tags or participate in links,
where appropriate. For the time being, the only non-consuming tags which are allowed by the ISOspace
specification are <place> and <path> tags.

Normally, for “consuming” tags, there is a word or string in the text thatis associated with the tag (called
the tag’s extent). Non-consuming tags are so-called because, in the text, they have no associated extent
that is “consumed”. In other words, the extent of a non-consuming tag is a “null” string.

Generally, non-consuming tags are not necessary to capture relevant spatial objects and relations. For
this reason, the non-consuming tags will be a tag of last resort, and thus, should be used sparingly. If an
annotator is considering using a non-consuming tag, it might be worth reconsidering if there is anything
spatially r¢levant being described at all or whether there is an extent that was missed. That said,|the
situations where the use of non-consuming tags is necessary are as follows:

a) Locations referenced by a <measure>. When a relevant location is referenced indirectly by an
elevation that will be captured as a <measure> tag, a non-consuming <place> tag/can be usegl so
that it$ <place> ID can fill an attribute for other tags or links. In cases such as Example 1 b) be|ow,
where(the <measure> is not clearly an elevation, an <mLink> that links the non-consuming <pldce>
to somfe other object will be necessary.

NOTE1  §eeA.5.2 for more details regarding the <measure>tagand A.6.5 for more details regarding <mLink> fags.
EXAMPLE 1|  a) John climbed to [9 000 feet]mes1. Dpl1

place (id=pll, markable= , elevation=mel)

b) We camped [three miles]mes2 from the riverp @pl12

place (id=pll, markable=river)

place (id=pl2, target=)

measure (id=mes2, value=3, unit=miles)

mLink (id=mll, figure=pl2, groufigd=pl, relType=distance, trigger=mes2,
val=mes2)

NOTE 2 Two different null strings, that'is to say those strings that occur in different (offset) chardcter
positions, can be represented by the use.of'the string range scheme, string-range(fragmentldentifier, offfset
[,length])” |as defined in TEI P5. This definition is based on character-offset positions. If two strings with their
null length ]:lve two different offsets/then they are two different null strings.

”

b) Locations implied by “€ross” and “across”. When the path traversed by an object “crossef” a
region} but there is no @xplicit <path> in the text, the use of non-consuming <place> tags mighft be
appropriate. This might occur in cases of “cross” class <motion> events. It also might be necesdary
in instances where‘some location is “across” from another relative to some reference location. In
Example a) below, the event-path (i.e. the path traversed by John) is interpreted as entirely within
the town, sothe @source and @goal for the <moveLink> that would be triggered by the motion
event Wwalked should be created by the annotator.

NOTE 3 €€ AL.0.3 for further details regarding <moveLINnK> tags.

The IDs of these non-consuming <place> tags - pl2 and pl3 - in example 2 a) can then participate in links
with the <place> tag for twonpj;. The <gsLink> tag IDs - gsl1 and gsl2 - illustrate this.

NOTE4  See A.6.1 for further details regarding <qsLink> tags.

Additionally, the non-consuming <place> tag IDs are linked to the tag for town and to each other via an
<oLink> to establish a three-way relation such that, relative to the town, pl3 is across from pl2.

EXAMPLE 2 a) John walked across towny)1 @p12 @pi3

place (id=pll, markable=town)
place (id=pl2, markable=)
place (id=pl3, markable=)
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gsLink (id=gsll, figure=pl2, ground=pl, relType=IN)

gsLink (id=gsl2, figure=pl3, ground=pl, relType=IN)

oLink (id=0ll, figure=pl3, ground=pl, relType="across”, frameType=relative,
referencePt=pl2)

b) The forestpj4 sits across the borderp1. @pis

place (id=pl4, markable=forest)
place (id=pl5, markable=)
oLink (id=0l2, figure=pl4, ground=pl, relType="across”, frameType=relative,
referencePt=plb)
c) Sets whose members are named. When sets of ISOspace objects are referenced in the text, it will
sometimes be necessary to create non-consuming tags to reify them so that they may participate
withinm Hnks: For instance, if am anmaphor corefers to a spit antecedent, a non-consumimng tag should

be created to reify the antecedent set.

d) |Mover entities of nominalized <motion>. When a <motion> occurs in a nominalized form, there
is often no explicit entity to fill as a @mover for the triggered <moveLink>. In such|cases, it is
appropriate to create a non-consuming <spatialEntity> tag that will later be'‘filled as the @entity.
The example below illustrates a non-consuming <spatialEntity> annotation.

EXAMPLE 3  The past week has been a long ridey,1 througha northern Bajagiry. . @se1.

motion (id=ml, markable=ride, motionType=compoundy, motionClass=movelfpternal,
motionSense=literal)

place (id=pll, markable=Baja, form=nam)

motionSignal (id=msl, markable=through)

spatialEntity(id=sel, markable=)

movelink (id=mv1ll, trigger=ml, mover=sé&ld, ground=pll, goalReached=un¢ertain,

motionSignalID=msl)

A.4 Motions, non-motion events, and mgtion signals

A.4.1 Motions

A.4|1.1 General

A <motion> is a special kind of <event> that involves a change of location. Note that every <motion> tag
will participate in a relation with'whatever participates in the motion event. That is to say, if} creating a
<mg@tion> tag, annotators ar€ also committing themselves to creating at least one <moveLirlk> for that
<m¢@tion>. <motion>s receive/special attention in ISOspace since they are inherently spatial.[They come
in three varieties.

EXAMPLE a) Bare‘manner of motion: e.g. John walked.
b)\Path motion: e.g. John left home.
¢) Compound motion: e.g. John left home running.

John walked home.

These different types ol motion are reflected 1n the attributes as described in A.%4.1.5.

A.4.1.2 Motion extents

When identifying motion events, follow the same extent rules for any ISO-TimeML event. Annotate an
<event> as a <motion> only if it passes the <event> tests and involves a change of location in “real
space”; for example, followed in David followed the map would not be annotated as a <motion>, but in
David followed the road it would be.

A.4.1.3 Motion attributes

List A.5 shows the attributes for the <motion> tag. As usual, the @id attribute is automatically generated,
but the annotator should fill in values for the remaining attributes.
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ListA.5 —

attributes

identifier

{* The identifier is tagged “xml:id” for XML documents,
\\m2 O ” .

\\m3 ” ,
markable

motionType
motionClass = “move”

“detach” |

motionSense

comment

Attributes for the <motion> tag

[motionClass], [motionSense], [comment]

identifier,
m, decimal digit,

markable, [motionType],
{decimal digit}”;

otherwise “id”. Examples a
*}

IDRef | CDATA;

“manner” | “path” | “compound”;

| “moveExternal” | “moveInternal” |
“hit” | “follow” | “deviate” | “stay”;
“literal” | “ictive” | “intrinsicChange” |
CDATA;

“leave” | “reach” | “cross” |

“simulated”;

’

re:

The @mot
motion eve

onType attribute refers to the distinction mentioned earlier in this Clause. Bare manne
nts (those with the “manner” value) are quite rare in the corpus. In order to receivé this va

r of
lue,

there can e no indication of the source (starting location) or goal (ending location) of the rhovemilent.

Motions of

<motion> {
evident in
place. The

EXAMPLE 1

Notice that
given as t
motion evg
@source W
are not ma
example 1
yourself lo
natural to
you should

not explicif.

<motion> {
and they a1

“path” and “compound” types are far more likely to appear in the corpus.

ags of the “path” motion type are those that have an explicit componentofthe path of mo
the text, but which have no indication of the manner in which the ¢hange of location tz
bxamples in EXAMPLE 1 are all “path” motion events.

a) John lefty1 the room.

b) John arrivedy, at the party.

¢) John lefty3.

d) John arrivedps.

e) Danielle was headedy,5 west-northwest at near 17 mph (28 kph).

f) Projections show Danielle nearing, the'\Bermuda area by Sunday morning.

examples 1 c) and d) are considered‘path” motions although there are no explicit locat
e source or the goal. This is because certain predicates are always interpreted as “p
ents even if the “path” information is implicit (e.g. “leave” class motion events requi
hich is “path” information). When the @source, @goal, @midPoints, or @ground locat
de explicit, one can figureyout what it should be using context. The same can be said
b) with the @goal location. You can tell when you are dealing with such a predicate if you
bking for missing information. To put it in another way;, if you read the sentence John left,
wonder left where?Leave and arrive will be common “path” motion events in the corpug
consistently tag-them as such, even when pieces of information like @source and @goal

Fion
kes

ons
hth”
‘e a
ons
for
Find
it is
, SO
are

ags of the Ymanner” @motionType capture what are known as “bare-manner” motion evg
e arafertype of motion event, at least in English. These are motion events where no exp

path of m

bnts
icit

ion.is evident but the manner of motion is indicated. The following examples in exampfle 2
illustrate 4motion> tags of the “manner” motion type.

EXAMPLE 2

a) John ranp five miles yesterday.
b) John bikesy,» seriously.
¢) The arrow flew3 straight and true.

d) John tooky4 the bus.

Note the light verb construction in example 2 d). Light verbs can act as motions and, in this case, took
expresses no manner information by itself. Here, the presence of the motion signal or adjunct the bus
provides the manner component of motion (see A.4.3 for further details regarding <motionSignal> tags.).

The most common value for the @motionType attribute is “compound”. A “compound” motion event has
characteristics of both “path” and “manner” motions. Sometimes the “manner” of motion will be encoded
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in the verb itself while path information will appear as a <motionSignal>. However, some motion verbs
conflate path and manner without any <motionSignal>. Bare-manner motion verbs can also coincide
with a <moitonSignal> that encodes path information. In another case, multiple <motionSignal>s
may provide both “path” and “manner” information. The sentences in example 3 provide examples of

<motion> tags with the “compound” @motionType.

EXAMPLE 3  a)John bikedy1 from Virginia to Oregon.
b) John lefty» the concert on foot.
¢) John wentpy,3 through the tunnel on his bike.
d) John caughtp4 a taxi home.
Each of the values for the @motionClass attribute is associated with a spatial event-strycture that

spe
For
loca

If a
suc
tag
@g
det
eve

The
mot

Cifies the spatial relations between the arguments of the motion at different phases of
example, a “reach” motion such as arrive involves a pre-state in which the moveér is not a
tion and a post-state in which the mover is at the @goal location.

<motion>'s @motionClass is “move”, the path of motion is underspecified. The “mowv
1, is a base-case; the event structures of all other classes are more-specific. Annotating

found are disconnected [i.e. in terms of qualitative spatial relations (QSRs)] (see Table A.1
hils regarding QSRs.). It holds that dc (mover, ground). The @motion”"movelnternal” stipul
'y phase of the event, it holds that IN (mover, ground).

The @motionClass attribute value “leave” stipulatesthat at the beginning of the event, i
“IN(mover, source)” and at the end of the event, it holds that “DC(mover, source)”.

The “reach” value stipulates that at the beginning of the event, it holds that “DC(mover, gd
the end of the event, it holds that “IN(mover/goal)”.

at the end of the event, it holds that“DC(mover, source)”.

The “hit” value stipulates that atthe beginning of the event, it holds that “DC(mover, goal)
end of the event, it holds that“EC(mover, goal)”.

filled for the @pathIPrattribute. This is a shortcut for specifying that the event-path for th
is essentially identieal or else, is a part of the <path> whose ID is filled in the @pathlID af

The “cross” valuestipulates that at the beginning of the event, it holds that “IN(mover, sot
the beginnihg-of the event, it holds that “IN(mover, midPoints)” and at the end of the eve
that “INfmgver, goal)”. For all classes, it holds during the middle of the event that “IN (move

@mationSense attribute distinguishes between the following different kinds of interpy
ion events:

the event.
the @goal

b” class, as
 <motion>

with “moveExternal” @motionClass stipulates that at every phase of the event, the @mover and

for further
htes that at

holds that

al)” and at

The “detach” value stipulates that at the beginning of the event, it holds that “EC(mover, spurce)” and

"and at the

The “follow” value requires that the identifier of the “path” traversed by the @mover pafrticipant is

b <motion>
tribute.

rce)”, after
nt, it holds
I, midIDs)".

etations of

— the “literal” sense covers motion verbs that describe temporal or dynamic translocation;

the “fictive” sense covers motion verbs that describe atemporal or static paths;

— the “intrinsicChange” sense attribute covers motion verbs that describe a temporal or dynamic

transformation of an intrinsic, spatial property of an object.

List A.6 lists some examples of each of the senses of motion.

List A.6 — Examples for values for the attribute @motionSense

literal = “John bikes” | “the ball rolls” | “the balloon rises”;
fictive = “the river runs” | “the road climbs” | “the mountains rise”;
intrinsicChange = “the glacier melts”| “the river rises” | “the balloon expand”;
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A.4.2 No

n-motion events

The tag <event> for non-motion events in ISOspace annotates events that do not involve a change of
location. The term “event” here is borrowed directly from TimeML, the original version of ISO-TimeML
(ISO 24617-1). The tag <event> in ISOspace thus inherits all the attributes and their values from the ISO-
TimeML annotation.

A.4.3 Motion signals

A.4.3.1 General

In ISOspack, a <motionSignal> is either a prepositional word or phrase or other satellite that supy
additional jpath or manner information about a motion event. It is often called an adjunct or@mo
adjunct. EY¥en a noun phrase, such as the bus in John took the bus can be tagged <motionSignal>
example 2 [d) in A.4.1.3].

NOTE

about <spatfalSignal> tags, see A.5.1.

The <motipnSignal> tag captures these motion adjuncts by specifying pdath~or manner of mo

lies
fion
[see

he specification originally treated <motionAdjunct>asatype of <spatialSignal>,Féepmore information

Fion

informatiopn. Motion adjuncts of “path” type contribute information about the path of motion and include

prepositions like to and from. The tag <motionSignal> of type “manne¥” supply manner of mo

fion

informatiop (e.g. by car). The IDs of <motionSignal> tags are eventuallyused to fill the @motionSignallD
attribute fgr <moveLink> tags. Note that prepositions which function’'as spatial signals in some conté¢xts
may act as|motion signals in others (e.g. in acts as a “path” type <motionSignal> - not a <spatialSignal>
- in the example in A.4.3.3).
A.4.3.2 Motion signal extents
When a <IlotionSignal> supplies “path” information, the extent of the tag should be limited to[the
preposition or the satellite itself. In the sentencein example 1, the entire extent of the prepositignal
phrase to the store is not tagged, only to.
EXAMPLE 1]  John walked tops1 the store.
When a “dompound” type <motion>appears, as in example 2 where the <motionSignal> supplies
“manner” information, the entire extent of the prepositional phrase is tagged as the <motionSignals.
EXAMPLE 2l  John left the garage by car]ms2.
A4.3.3 Motion signal attributes
<motionSignal>s haveonly three relevant attributes including the attribute @markable:
List A.7 —|Attributes for the <motionSignal> tag
attribute$ =J)identifier, markable, motionSignalType [comment];
identifier = ms, decimal digit, {decimal digit};

{* The identifier is tagged “xml:id” for XML documents, otherwise “id”. Examples
are: ms3, ms20 *}
markable = IDRef | CDATA;
motionSignalType = “manner” | “path”;
comment = CDATA

Annotators shall choose whether the @motionSignlType is “path” or “manner”.

a)

itis as

b)

sociated with.

associated with.

34

“manner”: Used when the <motionSignal> supplies information about the “manner” of the <motion>

“path”: Used when the <motionSignal> supplies information about the “path” of the <motion> it is
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The following example shows the attribute values for example 1 and example 2 in the previous Clause.

EXA

MPLE a) John walked tops the store.

motionSignal (id=msl, markable=to, motionSignalType=path)

b) John left the garage [by car]ms2.

motionSignal (id=ms2, markable=by car, motionSignalType=manner)

It
Any

abolve example c) that in is acting as a motion signal in this context. Although the preposit

act

abojut a motion event: namely arrived. In this example c), in identifies theX@goal location: nam

Mot
<Sp

A.5

A.5

A5

A <3
the

EXA

Ing
bet
and|

cJ John arrived inys3 Boston.

motionSignal (id=ms3, markable=in, motionSignalType=path) .

ight not always be obvious when a preposition is acting as a <motionSignal> or a <spa
otators should consider what semantic information the preposition is contributing. }

s a <spatialSignal> in other contexts, in this instance, it is supplying path of motion i

ion signals never contribute qualitative or quantitative relational information: this is th
ptialSignal> tag.

Spatial signals and measurements

.1 Spatial signals

1.1 General

patialSignal>is a word that supplies infermation to spatial links, <qsLink>and <oLink>. F
spatial signals are highlighted in eachof the sentences in the following examples:

MPLE a) The cup is ongs1 the table.
b) Boston is [north ef]ss2 New York.
c) Danielle washeaded west-northwestgsz at near 17 mph (28 kph).

d) The neWw/skyscraper atss4 111 Huntington Avenue was completed in 2002, [directly
the stréet from The Colonnade Hotel.

eneral, spatial signalsare prepositions or prepositional phrases thatreveal the particularr
veen two [SOspace elements, thereby helping the annotator decide what kinds of link sho
what the values for attributes in those links should be. Remember that <motionSigna

<sp

FialSignal>.
Note in the
ion in may
(formation
ely Boston.
e job of the

rexample,

acrosssss|

blationship
11d be used
> tags and
hformation

patialSignal>tags have different functions in ISOspace. <spatialSignal>tagsalways supply i

abojtfopological or qualitative spatial relations between other ISOspace elements. <motionSignal> tags

capture information specifically about the path or manner of a motion event.

A.5.1.2 Spatial signal extents

The extents for spatial signals are usually one-word prepositions and are generally easy to spot. For
more examples, see examples in A.5.1.1.

A.5.1.3 Spatial signal attributes

Spatial signals have three attributes associated with them; they are shown in List A.8.

List A.8 — Attributes for the <spatialSignal> tag

attributes = identifier, markable, motionSignalType [comment];

©IS
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identifier = ss, decimal digit, {decimal digit};
{* The identifier is tagged “xml:id” for XML documents, otherwise “id”. Examples are: ss3,
ss20 *}

markable = IDRef | CDATA;

cluster = CDATA; {* identifies the sense of the preposition *}
semanticType = “directional” | “topological” | “dirTop”;
comment = CDATA

Of these attributes, only @semanticType should be filled in by the annotator. The @semanticType refers
to what kinds of ISOspace link are introduced by the spatial signal. This attribute has the following three
possible values:

— “directional” value introduces an <oLink> (see A.6.2);
“topolggical” value introduces a <qsLink> (see A.6.1);
— “dirTop” value introduces both a <gsLink> and an <oLink>.
Note that qmotionSignal> supplies information to a <moveLink> (see A.6.3).
The follow|ng examples show the attribute values for the examples in A.5.1.1,

EXAMPLE a) The cup is ong the table.

spatialSignal (id=ssl, target=tokend4, semanticdype=dirTop)

b) Boston is [north of]ss2 New York.

spatialSignal (id=ss2, markabel=north¢ef, semanticType=directional)

c) Danielle was headed west-northwestssz at near 17 mph (28 kph).

spatialSignal (id=ss3, markdble=west-northwest, semanticType=directional)

d) The new skyscraper atss4 111 Huntington Avenue was completed in 2002, [directly
acrossgss] the street from The Colonnade Hotel.

spatialSignal (id¥ss4, markable=at, semanticType=dirTop)
spatialSignal (id¥ss5, markable=directly across, semanticType=dirTop)

This attribute refers tothe’sense of the spatial signal as it appears in a sense inventory. It is expe¢ted
that the signal’s sense-will indicate what ISOspace links are introduced by the signal. It follows thatjthe
annotator Will no lgnger have to fill in the @semanticType attribute if he or she knows the sense nunjber
for the signjal but,for the time being, this attribute should be ignored.

A.5.2 Mgasures

A.5.2.1 General

A<measure>isaspecialkind of spatial signal thatboth capturesdistancesand dimensionsandintroduces
a metric link (i.e. an <mLink>). (See A.6.5 for more details regarding <mLink> tags.) <measure> tags
consist of a numerical component and a unit component, as shown in the examples below in A.5.2.2

A.5.2.2 Measure extents

The extent for the <measure> tag includes the numerical component and the unit component. The
sentences in the following example each contain a <measure> tag.

EXAMPLE a) John walked for [5 miles]mes1.
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b) The field is [100 yards]mes2 long.

c) Danielle’s center was about [710 miles]pes3 ([1,145 kilometerspe4]) east of the northern
Leeward Islands.

d) At a mere [25 stories]mess, it is overshadowed by the other two.

e) Arriving in the town of Juanjui, nearmyese the park, I learned....

A.5.2.3 Measure attributes

Th attributesforthe cmeasures far‘rarn Fa]r]wcfrn!nhffnrurarr‘ fcnnT ist A Q\ The@valueattri ute Should

have a numerical value for the numerlcal component of the <measure> tag, the unit of mgasurement
shojild be stored in the @unit attribute, as shown in the examples below.

List A.9 — Attributes for the <measure> tag

attfpibutes = identifier, markable, value, [unit], [comment];
{f The Qunit value may remain unspecified, for instance, for cases;~like ‘near’|that
havp no unit. *}

ideptifier = mes, decimal digit, {decimal digit};
{* 'he identifier is tagged “xml:id” for XML documents, otherwise “id”. Examples pre:
mesB, mes20 *}

markable = IDRef | CDATA;

valpe = real; {* real number *};
unifp = CDATA;

compment = CDATA

NOTE There are exceptional cases where the distance between locations is described in relfitive terms.
In example e), for instance, near would be tagged as a <measure> although its @unit attribute weuld remain
unspecified. Other deictic spatial terms, such as negrfar, close, and distant, can also act in this fashipn although
they are also capable of acting as qualifying spatiahmodifiers that would fill a @mod attribute for aflocation tag
(e.g]the near side of the lake or the distant mountains).

EXAMPLE a) John walked for [5 miles]mes1.

measure (id=mesl,~markable=5 miles, value="5", unit="miles”)

b) The field is [100 yards]mes2 long.

measure(id=me2, markable=100 yards, value=”100"”, unit="yards”)

¢))Danielle’s center was about [710 miles]mes3 ([1,145 kilometersmess) east of|the
northern Leeward Islands.

measure (id=mes3, markable=710 miles, value="710", unit="miles”)
measure (id=mes4, markable=1,145 kilometers, value="1145",
unit="kilometers”)

d) At a mere [25 stories|mess, it is overshadowed by the other.

measure (id=mes5, markable=25 stories, value="25", unit="stories”)

e) Arriving in the town of Juanjui, nearyesp the park, I learned....

measure (id=mes6, markable=near, value="near”, unit=" V)

f) The city has sunk [6 meters]mese Over the past decade.

measure (id=mes7, target=token5 token6, wvalue="6", unit="meters”)

© ISO 2014 - All rights reserved 37


https://standardsiso.com/api/?name=c9fe65120e4ca17c37f6d8a9371a391b

ISO 24617-7:2014(E)

Note in example f) above that the <measure> tag @value attribute is not negative. In such cases, the
directionality is contributed by the motion verb sunk, not the <measure> tag. The value of the <measure>
tag measures a dimension of the event-path of the sinking event, which cannot be negative. Note, however,
that the @value attribute for <measure> tags might take a negative value when identifying elevations,
if they are specified as an offset on some scale (e.g. 500 ft below sea level would necessitate a @value of
“-500”). Annotators should not fill separating commas (or other extraneous notation) in attributes that
hold numerical values (e.g. in example c) above, the @value for @me4 is “1145” not “1 145”. For non-
integer numerical values, use decimal notation, not fractions (e.g., “0.5” not “1/2").

A.6 Spatial relationships

A.6.1 Gepneral

Thus far, alll of the tags that have been discussed (with the exception of <metaLink> tags), have involved
tagging sone spatially relevant span of text. The remainder of the ISOspace tags-capture information
about spatjal relationships between those tagged elements. The following are/feuf ISOspace link tags
(not counting <metalLink>), which is not spatial in nature:

a) <qsLink> — qualitative spatial links;
b) <oLin}{> — orientation links;

c¢) <movegLink> — movement links;

> — measurement links.

Each of thejse links captures unique information about the relationships shared between spatial objdcts.
Note that [SOspace links have no extents themselves) Links typically hold the IDs of two ISOspace|tag
elements that are spatially related, in addition to attributes that describe the nature of the relationghip.
In a way, the tags discussed in previous clauges in this International Standard can be thought of as
“ingredients” for creating these links. The remainder of this Annex describes each of the four ISOspace
links in detail.

A.6.2 Qualitative spatial links

A.6.2.1 (Qeneral

A qualitatifve spatial link-eaptures the topological relationship between two spatial objects. For this
reason, they are triggered by <spatialSignal> tags with a @semanticType of either “topological| or
“dirTop”. Tppologicalinformation primarily refers to containment and connection relations between
regions. The possible relationships come from a field of research called Qualitative Spatial Reaso

that are mlentioned in natural language text are not abstract, QSR is generally insufficient for
capturing the-intended relationship between the objects. Eor that reason, both <gslink=and <9
tags might be required to fully capture spatial relationships.
For example, consider the sentence: The cup is on the table. The <spatialSignal> on in this sentence
tells us that the cup is in direct contact with the table. This is topological information. However, a
simple “direct contact” relationship does not say whether the cup is sitting on top of the table (the likely
intended relationship) or if it is somehow clinging to the side of or hanging from beneath the table (not
likely, but possible). To capture this aspect of the relationship, an <oLink> is required. This is discussed

in A.6.3. For now, though, let us focus on QSR-based relationships.

ISOspace uses the Region Connection Calculus (RCC) as the basis for its qualitative spatial relationships.
RCC is concerned with how regions (spatial objects) are connected to each other. RCC8, a variant of RCC
that consists of eight basic relations, is used as a basis for the possible relationships between ISOspace
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objects. RCC8 along with the “IN” value will be referred to as RCC8+. Table A.1 defines the different
relationships that RCC8+ captures and Figure A.1 provides an abstract example of the RCC8 relations.

Table A.1 — RCC8+ relations

Value Description
DC disconnected
EC externally connected
PO partial overlap
EQ equal
TPP tangential proper part
TPPi tangential proper part inverse
NTPP non-tangential proper part
NTPPi non-tangential proper part inverse
IN disjunction of TTP and NTTP
Q
a
b b R a b
DCia,b) EClab) 1PPla,b) TPPia,b)
ﬂ -\
b N b a b a b
POl - EQiab)  NIPPab) NTPPi(a, b)
Figure A.1 — RCC8+ figures
The objects partieipating in a spatial relation with one another are typically referred to ag either the
@figure or @ground. The @figure is the object being related to the @ground while the @groyind is what
the|@figurens being related to. It is not a universal rule, but the @figure is often a movable opject while
the @ground tends to be more static. In the cup and table example above, the cup is the @figuye while the
tableds, the ground. The next clause includes several examples that should help clarify this diftinction.

A.6.2.2 (Qualitative spatial link attributes

List A.10 shows the attributes for the tag. As usual, the @id attribute is assigned automatically, but the
annotator should fill in the @figure, @ground, @trigger and @relType values.

List A.10 — Attributes for the <qsLink> tag

attributes = identifier, relType, [figure], [ground],
{* The Qunit value may remain unspecified,

has no unit. *}

identifier = gsl, decimal digit, {decimal digit};

{* The identifier is tagged “xml:id” for XML documents, otherwise “id”.

gsl3, gsl20 *}

markable = IDRef | CDATA;

[trigger];

for instance, for cases like “near” which

Examples are:
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relType = DC | EC | PO | EQ | TPP | TPPi | NTPP | NTPPi | IN;

figure = IDRef; {* ID of a location/entity/event tag that is being related *}
ground = IDRef; {* ID of a location/entity/event tag that is being related to *}
trigger = IDRef; {* ID of the spatial signal that triggered the link *}

Both @figure and @ground can hold the ID of an ISOspace <place>, <path>, <spatialEntity>, motion, or
<nonMotionEvent> tag. When an entity that is not a location tag participates in a <qsLink>, it is actually

being coerced into behaving like a location. That is to say, instead of saying that a spatial entity i

s in

some relationship to another ISOspace object in a <gsLink>, you are really saying that the location that
the spatial entity occuples is in relation to the 10cat10n of the other lSOspace ob]ect Remember that the

@figure is

The @relType attribute is used to specify the type of qualitative spatial relationship thatexists betw
the @figurg and the @ground. The @relType attribute takes as its value any of the RCE8 relations as
as the addftional IN value, which is the disjunction of TPP and NTPP. A @relType of IN should be u
when it is hot clear whether TPP or NTPP is the correct @relType, but one gfthose two values shg
apply. The [EQ value is special in that it is used to say that two spatial objects occupy the same spac
in other words, that they have the same location. Table A.2 displays the pessible @relType values v
some natural language examples with @figure objects marked as figurepand ground objects as grou

NOTE1 The EQ @relType is not used to indicate that two spatialebjects are actually identical; it sir
indicates thpt those two occupy the same location.

NOTE2  The <metaLink> tag is used to indicate that two spatial objects referred to in the text are identic3

Table A.2 — Examples for <gsLink> @relType values

Value Example

DC the\[grillf] outside of the [houseg]

EC the [cupy] on the [tableg]

PO [Russiagg] and [Asiagy]

EQ [The White Housegyg] and [1600 Pennsylvania

Avenueg/g]

TPP the [coast] of [Delawareg]
TPPi
NTPP the [islandy] in the [lakeg]
NTPPi

IN the [bookcasey] in the [roomg]

eep

quse

een
vell
sed
uld
b 0T,
vith
ndg.

hply

The sentences T the fotfowig exammpie provide SOMe exampies of JqSLITTKS tags.
EXAMPLE a) The bookse1 is ongg1 the tablegey.

spatialSignal (id=ssl, target=tokend4, cluster=on-1, semanticType=dirTop)
gsLink (id=gsll, figure=sel, ground=se2, trigger=ssl, relType=EC)

b) The [light switch]se3 is ongsp the wallges.

spatialSignal (id=ss2, target=token5, cluster=on-2, semanticType=dirTop)
gsLink (id=gsl2, figure=se3, ground=sed4, trigger=ss2, relType=PO)

c) A thick green rainforestp|2 grew up aroundss3 the roadps.
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target=token7, cluster=on-2?,
semanticType=topological)
ground=pl2, trigger=ss3, relType=IN)

spatialSignal (id=ss3,

gsLink (id=gsl3, figure=pl,

Note that while the same spatial signal is used in both of these examples, the @relType value for each
differs. This is because the signal on (or around) is being used in a slightly different sense in each of
the examples. It is also worth noting here that the @semanticType for these examples dictates that an
<oLink> be supplied in addition to these <gsLink>s. <oLink> tags are described in A.6.3.

A.6.3 Orientation links

A.6/3.1 General

Thd
nat
incl

a)

<oLink> tag covers those relationships that occur between two locations that are non-topological in
ire. Orientation links essentially fill in the spatial relations that <gsLink> tags ¢annot capture. This
udes three different types of information based on the four frames of reference as followp:

“absolute” frame of reference can be considered the “bird’s eye” view;

b)

c)

d)

Ong
refd
the
@ré

“intrinsic” frame of reference is used when some part of a spatial\object has an intrinsic
(e.g. a television set), which has an intrinsic front;

“relative” frame of reference is used when the relationshig being described depends on 3
entity’s point of view;

“unspecified” frame of reference is used when it only depends on the viewer’s point of
totally unknown.

e the frame of reference for the <oLink> hasibeen identified, the annotator should als
rence point. For “absolute” <oLink> tags)the @referencePt attribute value should

@relType value, which in turn shouldcbe a cardinal direction. For “intrinsic” <oLink
ferencePttakes the ID filled for the @ground attribute. For “relative” <oLink> tags, the @1

brientation

particular

view or is

o supply a
hilso match
> tags, the
eferencePt

hl “viewer”
lationship;

P left).

ink> tags also capture projective information. Consider the sentences in the following examples.

is efther the ID of a spatial entity from:whose viewpoint the relation is described or the speci
valye, which is used to indicate that the author did not explicitly declare who is viewing the r¢
however, it is still a relative frame of reference (e.g. the table on David’s left vs. the table on th

<ol

EXAMPLE a) The helicoptere is abovess the townyp)1.

b) Theillp; is abovess, the townps.
¢).The [city of Boston]p4 is [north of]ss3 [Stoughton, MA]ps.
d) The [city of Boston]pjs is [north of]ss4 [New York City]p17.

Both e€xample a) and example b) use the same <spatialSignal> word, above. However, in ¢xample a),
thellikely interpretation is that the helicopter is located directly abave the town. This is ndt the most
salient interpretation for example b); hills usually do not fly or hover above towns in the same way that
the helicopters do. To distinguish between these two interpretations, it can be said that the <oLink>
in example b) has a projective interpretation in which it can be imagined that the region associated
with the town projects outwards beyond its normal limits. It is above this projected region, which is
associated with the town, that the hill is located. So both of these sentences should have nearly identical
<oLink> tags created for them, except that the @projective attribute value for the link for example b)
would be flagged as “true” and it is “false” for example a).

The issue of projectivity might also arise for <oLink> tags involving any of the four cardinal directions.
In example c), the relation between Boston and Stoughton would not be projective because Boston
is directly north of Stoughton, but the relation in example d) would be projective because Boston is
indirectly north of New York City. The actual relationship in example d) could be described with a
@relType of "northeast”, although this information is not directly accessible from the language: that
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kind of world-knowledge would have to be drawn from a gazetteer entry. The above examples include
annotations that illustrate this distinction in further detail.

A.6.3.2 Orientation link attributes

List A.11 — Attributes for the <oLink> tag

attributes = identifier, relType, [figure], [ground], [trigger], [frameType], [referentPt],
[projective];

{* The Qunit value may remain unspecified, for instance, for cases like “near” which
has no unit. *}
identifier =iy &
{* The idg¢ntifier is tagged “xml:id” for XML documents, otherwise “id”. Examples are: 0lf3,
0120 *}
markable # IDRef | CDATA;
relType =| “above” | “behind” | “nextTo” | “northOf” | CDATA; {* may have CDAZA ,for
other valpes *}
figure = IDPRef; {* ID of a location/entity/event tag that is being related *}

o EIE 2 = L ETE 2= = AP~ I~
7 T =)

T

ground = IDRef; {* ID of a location/entity/event tag that is being related\to *}
trigger =|IDRef; {* ID of the spatial signal that triggered the link *}

frameType |= “absolute” | “intrinsic” | “relative”;

referentPf = CDATA | IDRef | “wiewer”; {* CDATA for cardinal direetden; IDRef for
ground enfity *}

projective = “true” | “false”;

As with <gfLink>, the @figure and @ground attributes can hold thédD of any location/entity/eventftag.
The @trigger, which is optional, should be a <spatialSignal> with a@semanticType of either “directiopal”
or “dirTop’. The @projective attribute can have a value of either “true” for projective interpretatjons
or “false” for non-projective cases. The @relType attribute-cdrrently has an open set of values, spme
of which are set out in List A.11. Annotators should try te stick to this set of values, but may annofate
additional alues if none of those are appropriate.

Perhaps mpre so than any other ISOspace element; the attributes of the <oLink> tag are dependent on
each other| The value for the @frameType attribute determines what the @referencePt value shquld
be and thd @frameType should therefore befilled first. Table A.3 shows the consequences for gach
@frameType value.

Table A.3 — Impact of @frameType values on @referencePt

@frameType value Effect
absolute referencePt = value of @relType
intrigsic¢ referencePt = value of @ground
relative referencePt = viewer or tag ID specifying the viewpoint

The follow]ng example shows several different kinds of <oLink> tag. Once again, only the tag in question
is shown i1} these annotations, although many of them also have accompanying <qgsLink> tags.

EXAMPLE aJ BOSTONp|1 [MOTTh O [ss1 [NEW YOTK CIty[pl2-

oLink (id=0ll, figure=pll, ground=pl2, trigger=sl, relType="north”,
frameType=absolute, referencePt=north, projective=true)

b) The dogse1 is [in front of [ss2 the couchges.

oLink (id=0l12, figure=sel, ground=se2, trigger=ss2, relType="front”,
frameType=intrinsic, referencePt=se2, projective=false)

c) The dogse3 is [next to]ss3 the treeges.

oLink (id=0l13, figure=se3, ground=sed4, trigger=ss3, relType="nextTo”,

42 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=c9fe65120e4ca17c37f6d8a9371a391b

IS0 24617-7:2014(E)

frameType=relative, referencePt=viewer, projective=false)

d) The hillp;3 is abovesss the townyp)s.

oLink (id=0114, figure=pl3, ground=pl4, trigger=ssd4, relType="above”,
frameType=intrinsic, referencePt=pl4, projective=true)

e) The helicopterses is abovegss the towngpys.

oLink (id=0l115, figure=se5, ground=pl6, trigger=ss5, relType="above”,
J_LctlllCJ._yLJC*JI_J.lL,LJI_J.le..L, LCLCLC“LCL’L*}JLU, J:.)LU_]CL,L,J‘. C*J.ctlbc}

f) The bookses is ongse the tablegee.

oLink (id=0l116, figure=seb5, ground=se6, trigger=s6, relType="above”
frameType=INTRINSIC, referencePt=seb6, projectiye=false)

g) The gumge7 is onggy the tablegeg.

oLink (id=0l117, figure=se7, ground=se8, triggek=s7, relType="below”
frameType=intrinsice, referencePt=se8y projective=false)

h) The new tropical depressiongeg was about 430 miles (690 kilometers) westssg of the
southernmost [Cape Verdelslands]pg.

oLink (id=0118, figure=se9, grounhd=pl8, trigger=s8, relType="west”,
frameType=absolute, referenceRt="west”, projective=true)

A.6.4 Movement links

A.6/4.1 General

Theg <moveLink> tag connects motioh-events with mover-participants. The other attribfites of the
<m¢veLink> tag are then used tg specify any obvious information about components of thelevent-path
as well as any motion-adjunctsi<moveLink> tags are always introduced by a triggering <mfotion> tag.
Therefore, whenever annotators tag an extent with the <motion> tag, they are committing ta creating a
corfesponding <moveLink>as well. The annotation for the <moveLink> depends on the @rotionType
of the <motion> (i.e. “Gxanner”, “path”, or “compound”). A bare-manner motion verb (e.g. Qavid cycles
seripusly) still triggérsta <moveLink>, but most of the attributes will be underspecified sirjce there is
no ¢vident event-path information. At the other extreme, it is possible for “path” or “comppund” type
motions to makeuse of the full range of <moveLink> attributes.

A.6|4.2 Movement link attributes

List A712 — Attributes for the <moveLink> tag

attributes = identifier, [trigger], [source], [goal], [midPoint], [mover], [ground],
[goalReached], [pathID], [motionSignallID], [comment];

{* The Qunit value may remain unspecified, for instance, for cases like “near” which
has no unit. *}
identifier = mvl, decimal digit, {decimal digit};
{* The identifier is tagged “xml:id” for XML documents, otherwise “id”. Examples are:
mvl3, mv120 *}
markable = IDRef | CDATA;
trigger = IDRef; {* ID of a <motion> that triggered the link *}
source = IDRef; {* ID of a location/entity/event tag at the beginning of the event-path *}
goal = IDRef; {* ID of a location/entity/event tag at the end of the event-path *}
midPoint = IDRef; {* ID(s) of event-path midpoint location/entity/event tags *}
mover = IDRef; {* ID of the location/entity/event tag whose location changes *}
ground = IDRef; {* ID of a location/entity/event tag that the @mover participant’s motion
is relative to *}
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